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MFC

CToolBarCtrl
CToolTipCtrl
CTreeCtrl
CTreeView
CTypedPtrArray
CTypedPtrList
CTypedPtrMap
CUIntArray
CUserException
CView
CW aitCursor
CWinApp
CWindowDC
CWinThread
CWnd
CwordArray






CToolBarCtrl

CObject

L CCmdTarget I
L' CWnd I

CTIBarCtrl

CToolBarCtrl Windows
CToolBarCtrl Windows 95 Windows NT 3.51

Windows



CToolBarCtrl

TBBUTTON
/ ID
CToolBarCtrl
CToolBarCtrl
1. CToolBarCtrl
2. Create Windows CToolBarCtrl
TBSTYLE_  TRANSPARENT
TBSTYLE DROPDOWN
3.
. AddBitmap
. Setlmagelist
SetHotImageList SetDisabledlmagelList

. AddString / AddStrings



4. AddButtons

5. CFrameWnd
TTN_NEEDTEXT
CToolBarCtrl
CFrameWnd
CFrameWnd
6.
CToolBarCtrl
SaveState
RestoreState
Internet Explorer 4.0
Internet Explorer 4.0 MFC
TBSTYLE FLAT TBSTYLE TRANSPARENT

TBSTYLE_FLAT



GetDisabledl magelList

CToolBarCtrl
" ‘ CToolBarCtrl”

#include <afxcmn.h>
CToolBar

CToolBarCtrl

Construction

GetlmageList

Visual

C++

GetHotImageList

CToolBarCtrl
Create

Attributes

CToolBarCtrl

CToolBarCtrl

| sButtonEnabl ed
| sButtonChecked
| sButtonPressed
| sButtonHidden



|sButtonlndeterminate

SetState
GetState

GetButton
GetButtonCount
GetltemRect
GetRect
SetButtonStructSize
GetButtonSize
SetButtonSize

SetBitmapSize
GetToolTips
SetToolTips

SetOwner
SetRows

TBBUTTON



GetRows
SetCmdID

GetBitmapFlags
GetDisabledlmagelLis
t

GetHotlmageList

GetlmageList

GetStyle
GetMaxTextRows

|sButtonHighlighted
SetButtonWidth
SetDisabledlmageList

SetHotlmageLise



SetImagelList

GetDropTarget
Setlndent
SetMaxTextRows
SetStyle
GetAnchorHighlight
SetAnchorHighlight
GetHotltem
SetHotltem
GetlnsertMark
SetlnsertMark
GetMaxSize

InsertMarkHitTest
GetExtendedStyle

IDropTarget



SetExtendedStyle

GetlnsertMarkColor
SetlnsertMarkColor

MapAccelerator
MoveButton
HitTest

Operations

EnableButton
CheckButton
PressButton
GetButtonlinfo
SetButtonlinfo
SetDrawTextFlags

HideButton
|ndeterminate

Win 32

DrawText



AddBitmap

AddButtons
InsertButton
DeleteButton
CommandTolndex

RestoreState
MarkButton
Loadl mages
SaveState
Customize
AddString

AddStrings

AutoSize

CustomizeToolbar
| D



CToolBarCtrl

TBSTYLE_TOOLTIPS

TTN_NEEDTEXT

CFrameWnd
CFrameWnd TTN_NEEDTEXT
CFrameWnd

ON_NOTIFY _EX(TTN_NEEDTEXT, 0, memberFxn)
memberFxn
id 0
TTN_ _NEEDTEXT



TTN_NEEDTEXTA
TTN_NEEDTEXTW
TBN_HOTITEMCHANGE

NM_RCLICK
TBN_DRAGOUT

TBN_DROPDOWN

TBN_GETOBJECT

CToolBarCtrl

Windows

ASCII

UNICODE
WindowsNT

TBSTYLE_DROPDOWN

TBSTYLE_DROPDOWN

Visual

C++

W in95



CCS ADJUSTABLE

Customize Toolbar
Custoimize

SHIFT
TBN_QUERYDELETE
FALSE

TBN_QUERYINSERT
TRUE
TBN_TOOLBARCHANGE
SHIFT
TBN_BEGINDRAG

TBN_ENDDRAG



Customize Toolbar

TBN_BEGINADJUST
TBN_QUERYINSERT
TRUE TBN_QUERYINSERT
TRUE

TBN_QUERYDELETE
TRUE
FALSE

Customize Toolbar
TBN _GETBUTTONINFO
TBNOTIFY

Customize Toolbar Help Reset
Help TBN_ _CUSTHELP
Reset TBN_ _RESET

WM _NOTIFY



ON_NOTIFY wNotifyCode, idControl,memberFxn

wNotifyCode
TBN BEGINADJUST

idControl

member Fxn

afx_msg void memberFxn( NMHDR * pNotifyStruct, LRESULT *result );

result
LRESULT

pNotifyStruct NMHDR TBNOTIFY

NMHDR

typedef struct tagNM HDR {
HWND hwndFrom; [//
UINT idFrom; /1
UINT code; /]

} NMHDR;:



hwndFrom
CWnd

CWnd::FromHandle

iIdFrom

code

TBN_BEGINADJUST TTN_NEEDTEXT

« NM_CLICK

« NM_DBLCLK

« NM_KILLFOCUS

« NM_OUTOFMEMORY

« NM_RCLICK

« NM_RDBLCLK

« NM_RETURN ENTER
« NM_SETFOCUS

TBNOTIFY

typedef struct {
NMHDR hdr; /l WM NOTIFY



intiltem; //

TBBUTTON tbButton; /]

int cchText; /]

LPSTR IpszText; /1
} TBNOTIFY, FAR* LPTBNOTIFY;
hdr

WM _ NOTIFY
i [tem
tbButton
BBUTTON

cchText
| pszText

« TBN_BEGINADJUST
NMHDR

« TBN_BEGINDRAG



TBNOTIFY i1tem

TBN_CUSTHELP Customize Toolbar
NMHDR

TBN_ENDADJUST
NMHDR

TBN_ENDDRAG
TBNOTIFY 1tem

TBN_GETBUTTONINFO
Customize Toolbar
TBNOTIFY Item
|pszText cchText

TRUE FALSE
TBN_QUERYDELETE

iltem
TRUE FALSE
TBN_QUERYINSERT

Help

TBNOTIFY



TBNOTIFY iltem
TRUE
FALSE
e« TBN_ _RESET Customize Toolbar
NMHDR

e« TBN_TOOLBARCHANGE
NMHDR

CToolBarCtrl::AddBitmap

int AddBitmap( int nNumButtons, UINT nBitmapID );
int AddBitmap( int nNumButtons, CBitmap* pBitmap );



NNumButtons

nBitmaplD
pBitmap
CBitmap
Windows API
CreateMappedBitmap
CBitMap
CToolBarCtrl::AddButtons, CToolBarCtrl::InsertButton,

CToolBarCtrl::AddString, CToolBarCtrl::AddStrings



CToolBarCtrl::AddButtons

BOOL AddButtons( int nNumButtons, LPTBBUTTON IpButtons);

NNumButtons

|pButtons
TBBUTTON

NNumButtons

|pButtons TBBUTTON
TBBUTTON /

typedef struct TBBUTTON {



intiBitmap; /] zero-based index of button image

int idCommand; /Il command to be sent when button pressed
BY TE fsState; /] button state--see below

BYTE fsStyle; // button style--see below

DWORD dwData,; /] application-defined value

int iString; Il zero-based index of button label string

} TBBUTTON,;

iBitmap

NULL

idCommand
WM COMMAND fsStyle
TBSTYLE SEP

fsState
e« TBSTATE CHECKED TBSTYLE CHECKED

« TBSTATE_ENABLED



« TBSTATE_HIDDEN

« TBSTATE_INDETERMINATE

« TBSTATE_PRESSED

« TBSTATE_WRAP
TBSTATE_ENABLED

fsStyle

e« TBSTYLE_BUTTON
« TBSTYLE_CHECK

« TBSTYLE CHECKGROUP
« TBSTYLE _GROUP

« TBSTYLE_SEP

dwData

1String



NULL

/ AddBitmap AddString
/[ AddStrings

CToolBarCtrl::InsertButton, CToolBarCtrl::DeleteButton,
CToolBarCtrl::AddBitmap, CToolBarCtrl::AddString, CToolBarCtrl::AddStrings

CToolBarCtrl::AddString

int AddString( UINT nStringlD );

nStringlD



CToolBarCtrl::AddStrings, CToolBarCtrl::AddButtons,
CToolBarCtrl::InsertButton, CToolBarCtrl::AddBitmap

CToolBarCtrl::AddStrings

int AddStrings( LPCTSTR IpszStrings);

| pszStrings



/1
|pszStrings = "Only one string to add\0";

/
lpszStrings = "String 1\0String 2\0String 3\0";
CString CStrin
CToolBarCtrl::AddString, CToolBarCtrl::AddButtons,

CToolBarCtrl::InsertButton, CToolBarCtrl::AddBitmap

CToolBarCtrl::AutoSize

void AutoSize( );

CToolBarCtrl::SetBitmapSize, CToolBarCtrl::SetButtonSize,
CToolBarCtrl::AddString, CToolBarCtrl::AddStrings



CToolBarCtrl::CheckButton

BOOL CheckButton( int niD, BOOL bCheck = TRUE );

nliD

bCheck
TRUE FALSE

SetState

CToolBarCtrl::IsButtonChecked, CToolBarCtrl::EnableButton,
CToolBarCtrl::PressButton, CToolBarCtrl::HideButton,
CToolBarCtrl::Indeterminate,



CToolBarCtrl::GetState, CToolBarCtrl::SetState

CToolBarCtrl::CommandTolndex

UINT CommandTolndex( UINT nID ) const;

nliD

CToolBarCtrl::SetCmdID,
CToolBarCtrl::AddButtons, CToolBarCtrl::InsertButton

CToolBarCtrl::GetButton,



CToolBarCtrl::Creat

BOOL Create( DWORD dwsStyle, const RECT& rect, CWnd* pParentWnd, UINT
niD);

dwStyle
WS CHILD
rect
CRect
RECT
pParentWnd
NULL
nlD



CToolBarCtrl

CCS_TOP

WS CHILD
WS VISIBLE
WS DISABLED

CCS ADJUSTABLE

CToolBarCtrl
CCS BOTTOM

CCS NODIVIDER
CCS NOHILITE
CCS NOMOVEY

CToolBarCtrl

CCS_TOP

Create

CCS_BOTTOM



WM _SIZE CCS_NORESIZE
« CCS_NOPARENTALIGN
CCS_TOP CCS_BOTTOM
« CCS_NORESIZE

.« CCS _TOP

“ Platform SDK”

CToolBarCtrl::CToolBarCtrl, CToolBarCtrl::SetButtonStructSize

CToolBarCtrl::CToolBarCtrl

CToolBarCtrl( );

CToolBarCtrl Create



CToolBarCtrl::Create

CToolBarCtrl::Customize

void Customize();

Customize Toolbar

CToolBarCtrl::
CCS _ADJUSTABLE CToolBarCtrl::Create

CToolBarCtrl::Handling Customization Notifications

CToolBarCtrl::DeleteButton

BOOL DeleteButton( int nindex);



nlndex

CToolBarCtrl::AddButtons, CToolBarCtrl::AutoSize,
CToolBarCtrl::InsertButton

CToolBarCtrl::EnableButton

BOOL EnableButton( int niD, BOOL bEnable = TRUE );

niD



bEnable
TRUE FALSE

SetState

CToolBarCtrl::IsButtonEnabled, CToolBarCtrl::CheckButton,
CToolBarCtrl::PressButton, CToolBarCtrl::HideButton, CToolBarCtrl::Indeterminate
CToolBarCtrl::GetState, CToolBarCtrl::SetState

CToolBarCtrl::GetAnchorHighlight

UINT GetBitmapFlags( ) const;



Win32 TB_GETANCHORHIGHLIGHT
“ Platform SDK”

CToolBarCtrl::SetAnchorHighlight

CToolBarCtrl::GetBitmapFlags

UINT GetBitmapFlags( ) const;

TBBF_LARGE UINT

AddBitmap SetBitmapSize
SetButtonSize



CToolBarCtrl::AddBitMap, CToolBarCtrl::SetBitmapSize,
CToolBarCtrl::SetButtonSize

CToolBarCtrl::GetButton

BOOL GetButton( int nindex, LPTBBUTTON IpButton ) const;

nlndex

|pButton
TBBUTTON
CToolBarCtrl::AddButtons TBBUTTON

CToolBarCtrl::GetState, CToolBarCtrl

:SetState,



CToolBarCtrl::GetButtonCount,CToolBarCtrl::GetltemRect,CToolBarCtrl::Comman
dTolndex,CToolBarCtrl::AddButtons, CToolBarCtrl::InsertButton

CToolBarCtrl::GetButtonCount

int GetButtonCount( ) const;

CToolBarCtrl::GetButton, CToolBarCtrl::GetState,
CToolBarCtrl::GetltemRect, CToolBarCtrl::AddButtons, CToolBarCtrl::InsertButton,
CToolBarCtrl::DeleteButton

CToolBarCtrl::GetButtonlInfo

BOOL GetButtonIinfo(int niID , TBBUTTONINFO* ptbbi ) const;



nliD

pbbi
TBBUTTONINFO

Win32 TB_GETBUTTONINFO “ Platform
SDK”

CToolBarCtrl::SetButtonInfo

CToolBarCtrl::GetButtonSize

DWORD GetButtonSize( ) const;



DWORD LOWORD HIWORD

CToolBarCtrl::GetButtonIlnfo

CToolBarCtrl::GetDisabledimagelList

ClmageList* GetDisabledlmageList( ) const;

ClmageList
NULL

Win32 TB _GETDISABLEDIMAGELIST
“ Platform SDK”

GetDisabledl mageList MFC



ClmagelList

CToolBarCtrl::SetDisabledImageList, CToolBarCtrl::GetHotImageList,
CToolBarCtrl::GetlmageList

CToolBarCtrl::GetDropTarget

HRESULT GetDropTarget( IDropTarget** ppDropTarget ) const;

HRESULT
ppDropTarget
IDropTarget
NULL

Win32 TB_GETOBJECT “ Platform SDK?”



CToolBarCtrl::GetExtendedStyle

DWORD GetExtendedStyle( ) const;

Platform
SDKH [1 ”

Win32 TB_GETEXTENDEDSTYLE “ Platform
SDK”

CToolBarCtrl::SetExtendedStyle

CToolBarCtrl::GetHotlmagelList

ClmagelList* GetHotlmageList( ) const;

ClmagelList
NULL



W in32 TB_GETHOTIMAGELIST “ Platform
SDK”

CToolBarCtrl::GetDisabledimageList, CToolBarCtrl::GetlmagelList

CToolBarCtrl::GetHotltem

int GetHotltem( ) const;

Win32 TB_GETHOTITEM “ Platform SDK?”



CToolBarCtrl::GetlmagelList

ClmagelList* GetlmagelList ( ) const;

ClmageList
NULL

Win32 TB_GETIMAGELIST “ Platform SDK”

CToolBarCtrl::GetlnsertMark

void GetlnserMark ( TBINSERTMARK?* ptbim ) const;

ptbim
TBINSERTMARK



Win32 TB_GETINSERTMARK “ Platform
SDK”

CToolBarCtrl::SetlnsertMark

CToolBarCtrl::GetlnsertMarkColor

COLORREF GetlnsertMarkColor( ) const;

COLORREF

Win32 TB_GETINSERTMARKCOLOR
“ Platform SDK”

CToolBarCtrl::SetlnsertMarkColor



CToolBarCtrl::GetltemRect

BOOL GetltemRect( int nindex, LPRECT IpRect ) const;

nlndex

|pRect
RECT CRect

TBSTATE HIDDEN

CToolBarCtrl::GetButton, CToolBarCtrl::GetButtonCount,
CToolBarCtrl::GetState, CToolBarCtrl::SetButtonSize,
CToolBarCtrl::SetBitmapSize



CToolBarCtrl::GetMaxSize

BOOL GetMaxSize ( LPSIZE pSize ) const;

pSize
SIZE

Win32 TB_GETMAXSIZE “ Platform SDK?”

CToolBarCtrl::GetMaxTextRows

int GetMaxTextRows () const;



CToolBarCtrl::SetMaxTextRows

CToolBarCtrl::GetRect

BOOL GetRect( int niD, LPRECT IpRect ) const;

TRUE FALSE

nliD

| pRect
RECT



Win32 TB_GETRECT “ Platform SDK”

CToolBarCtrl::GetRows

int GetRows( ) const;

TBSTYLE_WRAPABLE 1

TBSTYLE WRAPABLE in CToolBarCtrl::Create,
CToolBarCtrl::SetRows

CToolBarCtrl::GetState

int GetState( int nID ) const;



CToolBarCtrl::AddButtons

nliD
|sButtonEnabled | sButtonChecked
|sButtonPressed IsButtonHidden | sButtonlndeterminate GetState
TBSTATE_WRAP
CToolBarCtrl::SetState, CToolBarCtrl::GetltemRect,

CToolBarCtrl::IsButtonEnabled, CToolBarCtrl::IsButtonChecked,
CToolBarCtrl::IsButtonPressed, CToolBarCtrl::IsButtonHidden,

CToolBarCtrl::IsButtonlndeterminate



CToolBarCtrl::GetStyle

DWORD GetStyle( ) const;

DWORD “ Platform SDK”

CToolBarCtrl::SetStyle

CToolBarCtrl::GetToolTips

CToolTipCtrl* GetToolTips( ) const;

CToolTipCtrl
NULL



CToolBarCtrl::SetToolTips, CToolBarCtrl: Handling Tool Tip
Notifications, CToolTipCtrl

CToolBarCtrl::HitTest

int HitTest( LPPOINT ppt) const;



POINT X X

Win32 TB_HITTEST “ Platform SDK”

CToolBarCtrl::HideButton

BOOL HideButton(int nID, BOOL bHide= TRUE );

niD

bHide
TRUE FALSE



SetState

CToolBarCtrl::IsButtonHidden, CToolBarCtrl::EnableButton,
CToolBarCtrl::CheckButton,CToolBarCtrl::PressButton,ToolBarCtrl::Ind
eterminate, CToolBarCtrl::GetState, CToolBarCtrl::SetState

CToolBarCtrl::Indeterminate

BOOL Indeterminate( int nID, BOOL blndeterminate = TRUE );

nliD

blndeter minate
TRUE FALSE



SetState
Button stylesin CToolBarCtrl::AddButtons,
CToolBarCtrl::IsButtonlindeterminate,
CToolBarCtrl::EnableButton,CToolBarCtrl::CheckButton,

CToolBarCtrl::PressButton,CToolBarCtrl::HideButton, CToolBarCtrl::GetState,
CToolBarCtrl::SetState

CToolBarCtrl::InsertButton

BOOL InsertButton( int nindex, LPTBBUTTON IpButton);



nlndex

|pButton
TBBUTTON
CToolBarCtrl:: AddButtons TBBUTTON
/ AddBitmap AddString
/[ AddStrings
CToolBarCtrl::AddButtons, CToolBarCtrl::DeleteButton,

CToolBarCtrl::AddBitmap, CToolBarCtrl::AddString, CToolBarCtrl::AddStrings

CToolBarCtrl::InsertMarkHitest

BOOL InsertMarkHitTest( LPPOINT ppt, LPTBINSERTMARK pthim ) const;



ppt
POINT

ptbim
TBINSERTMARK

Win32 TB INSERTMARKHITTEST
“ Platform SDK”

CToolBarCtrl::GetlnsertM ark, CToolBarCtrl::SetlnsertM ark

CToolBarCtrl::IsButtonChecked

BOOL IsButtonChecked( int nID ) const;



nliD

GetState

CToolBarCtrl::CheckButton, CToolBarCtrl::GetState,
CToolBarCtrl::SetState, CToolBarCtrl::1sButtonEnabled,

CToolBarCtrl::IsButtonPressed, CToolBarCtrl::IsButtonHidden,

CToolBarCtrl::IsButtonlndeterminate

CToolBarCtrl::IsButtonEnabled

BOOL IsButtonEnabled( int nID ) const;



nliD

GetState
CToolBarCtrl::EnableButton, CToolBarCtrl::GetState,
CToolBarCtrl::SetState, CToolBarCtrl::IsButtonChecked,

CToolBarCtrl::IsButtonPressed,
CToolBarCtrl::IsButtonHidden,CToolBarCtrl::IsButtonlndeterminate,CToolBarCtrl::

IsButtonHighlighted

CToolBarCtrl::IsButtonHidden

BOOL IsButtonHidden( int nID ) const;



nliD

GetState
CToolBarCtrl::HideButton, CToolBarCtrl::GetState,
CToolBarCtrl::SetState, CToolBarCtrl::IsButtonEnabled,

CToolBarCtrl::IsButtonChecked,
CToolBarCtrl::IsButtonPressed,CToolBarCtrl::IsButtonlndeterminate,CToolBarCtrl::

IsButtonHighlighted

CToolBarCtrl::IsButtonHighlighted

Bool IsButtonHighlighted( int nID ) const;



nliD

CToolBarCtrl::IsButtonChecked, CToolBarCtrl::IsButtonlndeterminate,
CToolBarCtrl::IsButtonHidden, CToolBarCtrl::IsButtonEnabled,
CToolBarCtrl::IsButtonPressed, CToolBarCtrl::MarkButton

CToolBarCtrl::IsButtonindeterminate

BOOL IsButtonindeterminate( int nID ) const;



nlD

GetState

CToolBarCtrl::Indeterminate, CToolBarCtrl::GetState,

CToolBarCtrl::SetStateCToolBarCtrl::IsButtonEnabled,
CToolBarCtrl::IsButtonChecked, CToolBarCtrl::1sButtonPressed,

CToolBarCtrl::IsButtonHidden, CToolBarCtrl::IsButtonHighlighted

CToolBarCtrl::lsButtonPressed

BOOL IsButtonPressed( int nID ) const;



nliD

GetState

CToolBarCtrl::PressButton, CToolBarCtrl::GetState,
CToolBarCtrl::SetState, CToolBarCtrl::1sButtonEnabled,

CToolBarCtrl::IsButtonChecked,
CToolBarCtrl::IsButtonHidden,CToolBarCtrl::IsButtonlndeterminate,CToolBarCtrl::

IsButtonHighlighted

CToolBarCtrl::Loadlmages

void Loadlmages( int iBitmaplD, HINSTANCE hinst);



iBitmapl D
ID
ID hinst NULL

hinst
HINST COMMCTRL ID

| D

IDB_HIST LARGE_COLOR
IDB_HIST _SMALL_COLOR
IDB_STD _LARGE_COLOR
IDB_STD_SMALL _COLOR
IDB_VIEW _LARGE_COLOR
IDB_VIEW_SMALL_COLOR

hinst

HINST _COMMCTRL



Win32 TB_LOADIMAGES “ Platform
SDK”

CToolBarCtrl::SetlmageList, CToolBarCtrl::GetlmageList

CToolBarCtrl::MapAccelerator

BOOL MapAccelerator ( TCHAR chAccel, UINT* pIDBtn);

chAccel

plDBtn
UINT
chAccel



Win32 TB_MAPACCELERATOR
“ Platform SDK”

CToolBarCtrl::MarkButton

BOOL MardButton( int nID, BOOL fHighlight= TRUE );

nliD

fH ighlight
TRUE
FALSE



Win32 TB_MARKBUTTON “ Platform
SDK”

CToolBarCtrl::1sButtonHighlighted

CToolBarCtrl::MoveButton

BOOL MoveButton( UINT nOldPos, UINT nNewPos);

nOldPos

nNNewPos



Win32 TB_MOVEBUTTON “ Platform
SDK”

CToolBarCtrl::PressButton

BOOL PressButton(int niD, BOOL bPress = TRUE );

nliD

bPress
TRUE FLASE



SetState

CToolBarCtrl::IsButtonPressed, CToolBarCtrl::EnableButton,
CToolBarCtrl::CheckButton,CToolBarCtrl::HideButton,
CToolBarCtrl::Indeterminate,

CToolBarCtrl::GetState, CToolBarCtrl::SetState

CToolBarCtrl::RestoreState

void RestoreState( HKEY hKeyRoot, LPCTSTR |IpszSubKey, LPCTSTR
|pszValueName);

hKeyRoot

« HKEY _CLASSES ROOT

« HKEY CURRENT_USER
« HKEY LOCAL_MACHINE
.« HKEY _USERS

IpszSubKey



NULL hKeyRoot

|pszValueName

CToolBarCtrl::SaveState

CToolBarCtrl::SaveState

void SaveState( HKEY hKeyRoot, LPCTSTR |pszSubKey, LPCTSTR
|pszValueName);

hKeyRoot

e« HKEY_CLASSES_ROOT



« HKEY _CURRENT_USER
« HKEY LOCAL_MACHINE
« HKEY _USERS

| pszSubKey

NULL hKeyRoot

|pszValueName

CToolBarCtrl::RestoreState

CToolBarCtrl::SetAnchorHighlight

BOOL SetAnchorHighlight( BOOL fAnchor = TRUE );



fAnchor

Win32 TB _SETANCHORHIGHLIGHT
Platform SDK?”

CToolBarCtrl:.:GetAnchorHighlight

CToolBarCtrl::SetBitmapSize

BOOL SetBitmapSize( CSize size);



size

16x 15
CToolBarCtrl::SetButtonSize, CToolBarCtrl::GetltemRect

CToolBarCtrl::SetButtonIinfo

BOOL SetButtoninfo(intnlD, TBBUTTONINFO* ptbbi);

niD



ptbbi
TBBUTTONINFO

Win32 TB _SETBUTTONINFO
“ Platform SDK”

CToolBarCtrl::GetButtonInfo

CToolBarCtrl::SetButtonSize

BOOL SetButtonSize( CSize size );

size



24x 22
CToolBarCtrl::SetBitmapSize, CToolBarCtrl::GetltemRect

CToolBarCtrl::SetButtonStructSize

void SetButtonStructSize( int nsize);

nsize
TBBUTTON

TBBUTTON TBBUTTON
TBBUTTON
TBBUTTON



CToolBarCtrl::AddButtons TBBUTTON

CToolBarCtrl::Create,CToolBarCtarl::AddButtons
CToolBarCtrl::InsertButton,CToolBarCtrl::GetButton

CToolBarCtrl:: SetButtonWidth

BOOL SetButtonWidth( int cxMin, int cxMax );

cxMin

cxMax



Win32 TB _SETBUTTONWIDTH
“ Platform SDK”

CToolBarCtrl::SetButtonlnfo

CToolBarCtrl::SetCmdID

BOOL SetCmdID( int nindex, UINT nID );

nlndex
D

niD



CToolBarCtrl::CommandTolndex, CToolBarCtrl::GetButton,
CToolBarCtrl::AddButtons, CToolBarCtrl::InsertButton

CToolBarCtrl::SetDisabledimagelList

ClmageList* SetDisabledlmageList( ClmagelList* plmageList);

ClmagelList

plmagelList
ClmagelList



Win32 TB _SETDISABLEDIMAGELIST
“ Platform SDK"”

SetDisabledl mageList MFC
ClmagelList

CToolBarCtrl::GetDisabledlmageList, CToolBarCtrl::SetHotlmageList,
CToolBarCtrl::SetimageList

CToolBarCtrl::SetDrawTextFlages

DWORD SetDrawTextFlage( DWORD dwMask, DWORD dwDTFlags );

DWORD

dwM ask
Win32 DrawText DT
dwDTFlags



dwDTFlags
Win32 DrawText DT

DrawText

Win32 TB _SETDRAWTEXTFLAGS
“ Platform SDK”

Win32 DrawText

CToolBarCtrl::SetExtendedStyle

DWORD SetExtendedStyle( DWORD dwExStyle ) const;

DWORD “ Platform SDK”



dwExStyle

Win32 TB _SETEXTENDEDSTYLE
“ Platform SDK”

CToolBarCtrl:.:GetExtendedStyle

CToolBarCtrl::SetHotImagelList

ClmageList* SetHotlmageList( ClmageList* plmageList);

ClmagelList

plmagelList



ClmagelList

Win32 TB _SETHOTIMAGELIST
“ Platform SDK”

SetHotl magelList MFC
ClmagelList

CToolBarCtrl::GetHotImageList, CToolBarCtrl:.:SetDisabledlmageList,
CToolBarCtrl::SetlmageL ist

CToolBarCtrl::SetHotltem

int SetHotltem( int nHot);



nHot

Win32 TB _SETHOTITEM “ Platform
SDK”

CToolBarCtrl::GetHotltem

CToolBarCtrl::SetlmagelList

ClmageList* SetlmagelList( ClmageList* plmageList);

ClmageList



plmagelList

ClmagelList
Win32 TB _SETIMAGELIST “ Platform
SDK"”
SetImageList MFC
ClmagelList

CToolBarCtrl::GetlmageList, CToolBarCtrl::SetDisabledl magelList,
CToolBarCtrl::SetHotImageList

CToolBarCtrl::Setlndent

BOOL Setlndent(int ilndent);



I ndent

CToolBarCtrl::SetlnsertMark

void SetlnsertM ark ( TBINSERTMARK?* pthim )

ptbim
TBINSERTMARK

Win32 TB _SETINSERTMARK
“ Platform SDK”

CToolBarCtrl::GetlnsertM ark



CToolBarCtrl::SetlnsertMarkColor

COLORREF SetinsertMarkColor( COLORREF clrNew );

COLORREF

clrNew
COLORREF

W in32 TB _SETINSERTMARKCOLOR
“ Platform SDK"”

CToolBarCtrl::GetlnsertM arkColor

CToolBarCtrl::SetMaxTextRows

BOOL SetMaxTextRows( int iMaxRows);



IMaxRows

CToolBarCtrl::GetMaxTextRows

CToolBarCtrl::SetOwner

void SetOwner( CWnd* pwnd );

pwnd
Cwnd Cwnd



CToolBarCtrl::Create

CToolBarCtrl::SetRows

void SetRows( int nRows, BOOL bLarger, LPRECT IpRect);

NRows

bLarger

| pRect
CRect RECT



bLarger
bLarger TRUE
bLarger FALSE

bLarge TRUE bLarger FALSE

SetRows
TBSTYLE WRAPABLE



TBSTYLE WRAPABLE
Toolbar stylesin CToolBarCtrl::Create, CToolBarCtrl::GetRows

CToolBarCtrl::SetState

BOOL SetState( int nID, UINT nState);

nliD

nState
CToolBarCtrl::AddButtons



EnableButton CheckButton HideButton
|ndeterminate PressButton

CToolBarCtrl::GetState, CToolBarCtrl::AddButtons,

CToolBarCtrl::EnableButton,
CToolBarCtrl::CheckButton,CToolBarCtrl::HideButton,
CToolBarCtrl::Indeterminate,CToolBarCtrl::PressButton

CToolBarCtrl::SetStyle

void SetStyle( DWORD dwStyle );

dwStyle
DWORD “ Platform SDK”

CToolBarCtrl::GetStyle



CToolBarCtrl::SetToolTips

void SetToolTips( CToolTipCtrl* pTip );

pTip
CToolTipCtrl

CToolBarCtrl::GetToolTips, CToolBarCtrl: Handling Tool Tip
Notifications, Ctool TipCtrl



CToolTipCtrl

CODbject I

CCmdTarget I

Cwnd I

‘ ‘ CToolTipCtrl |

CToolTipCtrl “

CToolTipCtrl



CToolTipCtrl
CToolTipCtrl

Windows

CToolTipCtrl
” “ CToolTipCtrl”

#include <afxcmn.h>

CtoolBar

Windows 95

Visual

Windows NT 3.51

C++



CToolTipCtrl

Construction

Ctool TipCtrl CToolTipCtrl
Create CToolTipCtrl

Attributes

GetText
GetToollnfo

SetToollnfo
GetToolCount
GetDelayTime

SetDelayTime



GetMargin

SetMargin
GetMaxTipWidth
SetMaxTipWidth
GetTipBkColor
SetTipBkColor
GetTipTextColor
SetTipTextColor

Operations

Activate
AddTool
DelTool

HitTest

RelayEvent
SetToolRect
UpdateTipText
Update



Pop

CToolTipCtrl::Activate

void Activate( BOOL bActivate);

bActivate

bActivate
TRUE FALSE



CToolTipCtrl::UpdateTipText, CToolTipCtrl::SetDelayTime

CToolTipCtrl::AddTool

BOOL AddTool( CWnd* pWnd, UINT nIDText, LPCRECT IpRectTool = NULL,
UINT nIDTool =0);

BOOL AddTool( CWnd* pWnd, LPCTSTR IpszText= LPSTR_TEXTCALLBACK,
LPCRECT IpRectTool = NULL, UINT nIDTool =0);

pWnd

niDText
ID

|pRectTool
RECT
pWnd



niDTool

| pszText

LPSTR_TEXTCALLBACK TTN_NEEDTEXT pwWnd

CToolTipCtrl::DelTool

CToolTipCtrl::Create

BOOL Create( CWnd* pParentWnd, DWORD dwStyle = 0);

CToolTipCtrl



pParentWnd
CDialog NULL

dwStyle

CToolTipCtrl CToolTipCtrl
Create CToolTipCtrl

dwStyle Windows
TTS ALWAYSTIP TTS NOPREFIX



TTS_ALWAYSTIP

TTS_NOPREFIX

WS_POPUP

CToolTipCtrl::CTool TipCtrl

CToolTipCtrl::CToolTipCtrl

CToolTipCtri();

CToolTipCtrl

&
TTS_NOPREFIX
&

WS EX_TOOLWINDOW



Create

CToolTipCtrl::Create

CToolTipCtrl:.:DelTool

void DelTool( CWnd* pwWnd, UINT nIDTool =0);

pwnd

niDTool

pwWnd niDTool

CToolTipCtrl::AddTool



CToolTipCtrl:.:GetDelayTime

int GetDelayTime( DWORD dwDuration ) const;

dwDuration

e TTDT_AUTOPOP
e TTDT_INITIAL

e TTDT_RESHOW

Win32 TTM_GETDELAYTIME



“ Platform SDK”
CToolTipCtrl::SetMargin

CToolTipCtrl::GetMargin

void GetMargin( LPRECT Ilprc ) const;

lprc
RECT RECT
Member Representation
Top
Left
bottom
right

Win32 TTM_GETMARGIN “ Platform



SDK"”
CToolTipCtrl::SetMargn

CToolTipCtrl:.:GetMaxTipW idth

int GetMaxTipWidth( ) const;

Win32 TTM_GETMAXTIPWIDTH
“ Platform SDK”

CToolTipCtrl::SetMaxTipWidth

CToolTipCtrl::GetText

void GetText( CString& str, CWnd* pWnd, UINT nIDTool = 0) const;



str
CString

pwnd

niDTool

pWnd niIDTool
CToolTipCtrl::AddTool
Sstr

CToolTipCtrl::AddTool, CToolTipCtrl::DelTool

CToolTipCtrl::GetTipBkColor

COLORREF GetTipBkColor( ) const;



COLORREF

Win32 TTM_GETTIPBKCOLOR
“ Platform SDK”

CToolTipCtrl::SetTipBkColor

CToolTipCtrl::GetTipTextColor

COLORREF GetTipTextColor( ) const;

COLORREF

Win32 TTM_GETTIPTEXTCOLOR
“ Platform SDK”

CToolTipCtrl::SetTipTextColot



CToolTipCtrl::GetToolCount

int GetToolCount( ) const;

CToolTipCtrl::AddTool, CToolTipCtrl::DelTool

CToolTipCtrl::GetToollnfo

BOOL GetToollnfo( CToollnfo& CToollnfo, CWnd* pWnd, UINT nIDTool = 0)
const;



CToollnfo
TOOLINFO

pwnd

niDTool

CToolInfo
TOOLINFO hwnd uld
AddTool TOOLLINFO

CToolTipCtrl::AddTool

CToolTipCtrl::HitTest

BOOL HitTest( CWnd* pWnd, CPoint pt, LPTOOLINFO IpToollnfo ) const;



pWnd

pt
CPoint

IpToollnfo
TOOLINFO

IpToollnfo

TTHITTESTINFO
typedef struct _TT _HITTESTINFO { // tthti



HWND hwnd; /l handle of tool or window with tool
POINT pt; /I client coordinates of point to test
TOOLINFO ti; // receivesinformation about the tool

} TTHITTESTINFO, FAR * LPHITTESTINFO;

hwnd

pt
ti

TOOLINFO
CToolTipCtrl::Get- Toollnfo

CToolTipCtrl::GetToolInfo

CToolTipCtrl::Pop

void pop( );

W in32 TTM_POP

Platform SDK”



CToolTipCtrl::RelayEvent

void RelayEvent( LPMSG IpMsg );

|pMsg
MSG
RelayEvent
WM LBUTTONDOWN WM_MOUSEMOVE
WM_LBUTTONUP WM_RBUTTONDOWN
WM_MBUTTONDOWN WM _RBUTTONUP

WM _MBUTTONUP
CWnd::PreTranslateMessage, CWinApp::PreTranslateMessage



CToolTipCtrl::SetDelayTime

void SetDelayTime( UINT nDelay );
void SetDelayTime( DWORD dwDuration, intiTime);

nDelay

dwDuration
CToolTipCtrl::GetDelayTime

I Time

500

CToolTipCtrl::Activate, CToolTipCtrl::HitTest
CtoolTipCtrl::GetDelayTime, TTM_SETDELAYTIME



CToolTipCtrl::SetMargin

void SetMargin( LPRECT lprc);

lprc
RECT RECT
CToolTipCtrl::GetMargin
Win32 TTM_SETMARGIN “ Platform
SDK”

CToolTipCtrl::GetMargin

CToolTipCtrl::SetMaxTipWidth

int SetMaxTipWidth( int iWidth )



iWidth

Win32 TTM _SETMAXTIPWIDTH
“ Platform SDK”

CToolTipCtrl::GetMaxTipWidth

CToolTipCtrl::SetTipBkColor

void SetTipBkColor ( COLORREF clr );

clr



Win32 TTM_SETTIPBKCOLOR
“ Platform SDK”

CToolTipCtrl::GetTipBkColor

CToolTipCtrl::SetTipTextColor

void SetTipTextColor( COLORREF clr );

clr

Win32 TTM_SETTIPTEXTCOLOR
“ Platform SDK”

CToolTipCtrl::GetTipTextColor



CToolTipCtrl::SetToollnfo

void SetToollnfo( LPTOOLINFO IpToollnfo );

IpToollnfo
TOOLINFO

CToolTipCtrl::GetToolInfo

CToolTipCtrl::SetToolRect

void SetToolRect( CW nd* pWnd, UINT nIDTool, LPCRECT IpRect );

pwnd

niDTool



| pRect
RECT

CToolTipCtrl::GetToolInfo

CToolTipCtrl::Update

void Update( );

CToolTipCtrl::UpdateTipText

CToolTipCtrl::UpdateTipText

void UpdateTipText( LPCTSTR IpszText, CWnd* pWnd, UINT nIDTool =0);
void UpdateTipText( UINT nIDText, CWnd* pWnd, UINT nIDTool =0);



| pszText

pwnd

niDTool

niDText

CToolTipCtrl

:GetToollnfo



CTreeCtrl

CObject

CCmdTarget I

CWnd

| CTreeCtrl I

tree view

CTreeCtrl Windows tree view



CTreeCtrl Windows 95 Windows NT 3.51

CTreeCtrl “ Visual C++ " ‘
" “ CTreeCtrl”

#include <afxcmn.h>

ClmagelList

CTreeCtrl

Construction

CTreeCtrl CTreeCtrl
Create tree view CTreeCtrl



Attributes

GetCount
Getlndent

Setlndent
GetlmagelList
SetImagelList

GetN extltem
IltemHasChildren
GetChildltem
GetNextSiblingltem
GetPrevSiblingltem
GetParentltem
GetFirstVisibleltem
GetNextVisibleltem
GetPrevVisibleltem
GetSelectedltem

treeview
tree view

tree view

tree view

tree view

tree view
tree view
tree view
tree view
tree view
tree view
tree view
tree view

tree

tree view



GetDropHilightitem
GetRootltem
Getltem

Setltem
GetltemState
SetltemState
GetltemlImage
Setltemlmage
GetltemText
SetltemText
GetltemData
SetltemData
GetltemRect
GetEditControl
GetVisibleCount
GetToolTips

SetToolTips
GetBkColor
SetBkColor

tree view
tree view
tree view
32
32
tree view
tree view
tree view tree
tree view ToolTip
tree view ToolTip



GetltemHeight tree view

SetltemHeight tree view

GetTextColor

SetTextColor

SetlnsertMark tree view

GetCheck tree

SetCheck tree

GetlnsertMarkColor tree view

SetlnsertMarkColor tree view

Operations

|nsertltem tree view

Deleteltem tree view

DeleteAllltems tree view

Expand tree view

Sel ect tree view
Selectltem tree view
SelectDropTarget tree
SelectSetFirstVisible tree view



EditLabel tree view

HitTest CtreeCtrl

CreateDraglmage tree view

SortChildren

EnsureVisible tree view tree view

SortChildrenCB

CTreeCtrl::Create

BOOL Create( DWORD dwsStyle, const RECT& rect, CWnd* pParentWnd, UINT
niD );



dwStyle

tree view tree view
rect
tree view CRect
RECT
pParentWnd
tree view CDialog NULL
niD
tree view ID
CTreeCtrl Create
tree view CTeeCtrl
tree view

e TVS HASLINES treeview
e TVS LINESATROOT treeview
e TVS HASBUTTONS tree view



e TVS EDITLABELS treeview tree view
e TVS SHOWSELALWAYS tree view

e TVS_DISABLEDRAGDROP tree view
« TVN_BEGINDRAG

e TVS NOTOOLTIPS treeview
e TVS SINGLEEXPAND tree view

CTreeCtrl:: CTreeCtrl, Tree View Control Window Styles in the Paltform
SDK

CTreeCtrl::CreateDragimage

ClmageList* CreateDraglmage( HTREEITEM hltem );

NULL



hltem
tree

tree view

Clmagelist
ClmageList * plmageList = MyTreeCtrl.CreateDraglmage( nltem, & point );

delete plmagelList;

CTreeCtrl::SelectDropTarget, CTreeCtrl::GetDropHilightitem,
CTreeCtrl::SetImageList

CTreeCtrl::CTreeCtrl

CTreeCtrl() ;



CTreeCtrl
CTreeCtrl::Create

CTreeCtrl::DeleteAllltems

BOOL DeleteAllltems( );

tree view

CTreeCtrl::Deleteltem, CTreeCtrl::Insertltem

CTreeCtrl::Deleteltem

BOOL Deleteltem( HTREEITEM hltem );



hitem
tree view hitem TVI _ROOT

tree view

tree view

CTreeCtrl::DeleteAllltems, CTreeCtrl::Insertltem

CTreeCtrl::EditLabel

CEdir* EditLabel( HTREEITEM hltem );

CEdit
NULL



hltem
tree

CTreeCtrl::GetEditControl

CTreeCtrl::EnsureVisible

BOOL EnsureVisible ( HTREEITEM hltem );

tree view TRUE
FALSE

hltem



tree

tree view
tree view

CTreeCtrl::GetFirstVisibleltem, CTreeCtrl::GetVisibleCount

CTreeCtrl::Expand

BOOL Expand( HTREEETEM hitem, UINT nColor );

hlitem
tree

nCode



e« TVE_COLLAPSE
e« TVE_COLLAPSERESET

« TVE_EXPAND
« TVE _TOGGLE

CTreeCtrl::EnsureVisible

CTreeCtrl::GetBkColor

COLORREF GetBkColor( ) const;

COLORREF

Win32 TVM_GETBKCOLOR
PlatformSDK"”



CTreeCtrl::SetBkColor

CTreeCtrl::GetCheck

BOOL GetCheck( HTREEITEM hltem ) const;

tree

hltem
HTREEITEM

CTreeCtrl::SetCheck

CTreeCtrl::GetChileltem

HTREEITEM GetChildltem( HTREEITEM hltem );



NULL

hltem
tree

hlitem

CTreeCtrl::Getltem, CTreeCtrl::GetParentlitem, CTreeCtrl::SortChildren

CTreeCtrl::GetCount

UINT GetCount( )

tree view -1



tree view
CTreeCtrl::GetVisibleCount

CTreeCtrl::GetDropHilightltem

HTREEITEM GetDropHilightlitem( );

NULL

CTreeCtrl:.:SelectDropTarget

CTreeCtrl::GetEditControl

CEdit* GetEditControl( )



NULL

tree view

CTreeCtrl::EditLabel

CTreeCtrl::GetFirstVisibleltem

HTREEITEM GetFirstVisibleltem( );

NULL

tree view

CTreeCtrl::GetNextVisibleltem, CTreeCtrl::GetPrivVisibleltem,
CTreeCtrl::EnsureVisible, CTreeCtrl::GetVisibleCount



CTreeCtrl::Getlmagelist

ClmageList* GetlmageList( UINT nlmage)

nlmage

« TVSIL_NORMAL

e TVSIL STATE
view

tree view
tree view

NULL

tree view

tree



ClmagelList
ClmageList, CTreeCtrl::SetlmageList

CTreeCtrl::Getlndent

UINT Getlndent();

CTreeCtrl::Setlndent

CTreeCtrl::GetlnsertMarkColor

COLORREF GetlnsertMarkColor( ) const;



COLORREF

Win32 TVM_ _GETINSERTMARKCOLOR
“ PlatformSDK”™

CTreeCtrl::SetlnsertMarkColor

CTreeCtrl::Getltem

BOOL Getltem( TVITEM* pltem );

pltem
TVITEM “ Platfor SDK”



tree view

CTreeCtrl::Setltem, CTreeCtrl::GetChildltem, CTreeCtrl::GetNextltem,
CTreeCtrl::Selectltem

CTreeCtrl::GetltemData

DWORD GetltemData( HTREEITEM hltem ) const;

hitem 32

hltem

32
CTreeCtrl::SetltemData



CTreeCtrl::GetltemHeight

SHORT GetltemHeight( ) const;

Win32 TVM_GETITEMHEIGHT
“ PlatformSDK"”

CTreeCtrl::SetltemHeight

CTreeCtrl::GetltemImage

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



hltem

nlmage

nSelectedl mage

tree view

CTreeCtrl

tree view

tree view

.. Setltemlmage, ClmagelList

tree view



CTreeCtrl::GetltemRect

BOOL GetltemRect( HTREEITEM hitem, LPRECT IpRect, BOOL bTextOnly );

| pRect

0 | pRect
hlitem

tree view
| pRect

RECT

tree view

bTextOnly
tree view

hitem



CTreeCtrl::GetVisibleCount, CTreeCtrl::GetNextVisibleltem,
CTreeCtrl::GetPrevVisibleltem, CTreeCtrl::EnsureVisible

CTreeCtrl::GetltemState

UINT GetltemState( HTREEITEM hltem, UINT nStateMask ) const;

UINT
CTreeCtrl::Getltem

hitem

nStateMask
nStateMask
“ Platform SDK™ TVITEM state stateM ask



hitem
CTreeCtrl::Getltem

CTreeCtrl::GetltemText

CString GetltemText( HTREEITEM hltem ) const;

CString

hlitem

hlitem
CTreeCtrl::SetltemText



CTreeCtrl::GetNextltem

HTREEITEM GetNextlitem( HTREEITEM hltem, UINT nCode );

NULL
hlitem
tree
nCode
hltem
e TVGN_ CARET
e TVGN_CHILD hitem NULL

e« TVGN_DROPHILITE
e« TVGN_FIRSTVISIBLE
e TVGN_TEXT

e« TVGN_NEXTVISIBLE
e TVGN_PARENT

« TVGN_PREVIOUS



« TVGN_PREVIOUSVISIBLE
« TVGN_ROOT

nltem nCode tree view

CTreeCtrl::Setltem, CTreeCtrl::GetChildltem, CTreeCtrl::Getitem,
CTreeCtrl::Selectltem, CTreeCtrl::GetPrevSiblingltem

CTreeCtrl::GetNextSiblingltem

HTREEITEM GgeNextSiblingltem ) HTREEITM hltem );

NULL

hltem
tree



CTreeCtrl::GetPrevSiblingltem, CTreeCtrl::GetChildltem,
CTreeCtrl::Getltem, CTreeCtrl::Selectltem, CTreeCtrl::GetParentltem

CTreeCtrl::GetNextVisibleltem

HTREEITEM GetNextVisibleltem( HTREEITEM hltem );

NULL

hlitem
tree

hltem

CTreeCtrl::GetPrevVisibleltem, CTreeCtrl::GetFirstVisibleltem,
CTreeCtrl::EnsureVisible, CTreeCtrl::GetParentltem



CTreeCtrl::GetParentltem

HTREEITEM GetParentltem( HTREEITEM hltem );

NULL

hltem
tree

hlitem

CTreeCtrl::GetChildltem, CTreeCtrl::GetRoolltem, CTreeCtrl::Getltem,
CTreeCtrl::GetPrevSiblingltem

CTreeCtrl::GetPrevSiblingltem

HTREEITEM GetPrevSiblingltem(HTREEITEM hitem );



NULL

hltem
tree

hlitem

CTreeCtrl::GetNextSiblingltem, CTreeCtrl::GetParentltem,
CTreeCtrl::GetChildltem

CTreeCtrl::GetPrevVisibleltem

HTREEITEM GetPrevVisibleltem( HTREEITEM hltem );

NULL



hltem
tree

hitem

CTreeCtrl::GetNextVisibleltem, CTreeCtrl::GetFirstVisibleltem,
CTreeCtrl::EnsureVisible, CTreeCtrl::GetVisibleCount

CTreeCtrl::GetRootltem

HTREEITEM GetRootltem( );

NULL

hlitem
CTreeCtrl::Getltem, CTreeCtrl

:GetChildltem, CTreeCtrl::GetParentltem



CTreeCtrl::GetSelectedltem

HTREEITEM GetSelectedltem( );

NULL

tree view

CTreeCtrl::Select, CTreeCtrl::SelectDropTarget,
CTreeCtrl::GetDropHilightltem

CTreeCtrl::GetTextColor

COLORREF GetTextColor( ) const;

COLORREF -1



Win32
“ PlatformSDK"”

CTreeCtrl::SetTextColor

CTreeCtrl::GetToolTips

CTool TipCtrl* GetToolTips();

tree
TVS_NOTOOLTIPS
NULL

Win32
PlatformSDK"”

GetToolTips MFC

TVM_GETTEXTCOLOR

CToolTipCtrl

Create

TVM_GETTOOLTIPS

tree

CToolTipCtrl



CTreeCtrl::SetToolTips

CTreeCtrl::GetVisibleCount

UINT GetVisibleCount( );

tree view -1

tree view
CTreeCtrl::GetCount, CTreeCtrl::EnsureVisible

CTreeCtrl::HitTest

HTREEITEM HitTest( CPoint pt, UINT * pFlags):
HTREEITEM HitTest( TVHITTESTINFO* pHitTestInfo );

tree view NULL



pt

pFlags

flags

pHitTestInfo
TVHITTESTINFO

tree view

pt
NULL pFlags

CTreeCtrl::GetltemRect



CTreeCtrl::Insertlitem

HTREEITEM Insertltem( LPTVINSERTSTRUCT IplnsertStruct);

HTREEITEM Insertltem( UINT nMask, LPCTSTR Ipszitem,int nlmage, int

nSelectedl mage,
UINT nState, UINT nStateMask, LPARAM IParam, HTREEITEM hParent,
HTREEITEM hlnsertAfter );

HTREEITEM Insertitem( LPCTSTR Ipszitem, HTREEITEM hParent=TVI _ROOT,
HTREEITEM hilnsertAfter = TVI _LAST );

HTREEITEM Insertitem( LPCTSTR Ipszltem, int nlmage, int nSelectedl mage,
HTREEITEM hParent=TVI_ROOT, HTREEITEM hlnsertAfter = TVI_LAST );

NULL

IplnsertStruct
tree view TVINSERTSTRUCT

nM ask



|pszitem

nlmage

nSelectedl mage

nState

nStateMask

| Param

hParent

hlnsertAfter

tree view

tree view

32

tree view



CTreeCtrl::Deleteltem, CTreeCtrl::HitTest, CTreeCtrl::SelectDropTarget,
CTreeCtrl::Getltem

CTreeCtrl::ltemHasChildren

BOOL ItemHasChildren( HTREEITEM hltem );

hlitem tree 0

hlitem
tree

hlitem tree
CTreeCtrl::GetChildltem

CTreeCtrl::GetChildltem



CTreeCtrl::Select

BOOL Select( HTREEITEM hitem, UINT nCode);

hltem
tree

nCode

TVGN_CARET
TVGN_DROPHILITE

TVGN_FIRSTVISIBLE tree view



tree view

nCode TVGN_CARET TVN_SELCHANGING
TVN_SELCHANGED

TVN_ITEMEXPANDING TVN_ITEMEXPANDED

CTreeCtrl::Selectltem, CTreeCtrl::GetSelectedl tem,
CTreeCtrl::SelectDropTarget

CTreeCtrl.:SelectDropTarget

BOOL SelectDropTarget( HTREEITEM hltem );

hlitem
tree



CTreeCtrl::Selectltem, CTreeCtrl::GetDropHilightltem,
CTreeCtrl::CreateDraglmage

CTreeCtrl::Setlectltem

BOOL Selectitem( HTREEITEM hltem );

hltem
tree

tree view hitem NULL



CTreeCtrl::Select, CTreeCtrl::GetSelectedltem,
CTreeCtrl::SelectDropTarget

CTreeCtrl::SelectSetFirstVisible

BOOL SelectSetFirstVisible( HTREEITEM hltem );

0
hlitem
tree
tree view
TVM_SELECTITEM TVGN_FIRSTVISIBLE

CTreeCtrl::Select, CTreeCtrl::Selectltem, CTreeCtrl::SelectDropTarget



CTreeCtrl::SetBkColor

COLORREF SetBkColor( COLORREF clr );

COLORREF -1
clr
COLORREF -1
Win32 TVM _SETBKCOLOR “ Platform
SDK"”

CTreeCtrl::GetBkColor



CTreeCtrl::SetCheck

BOOL SetCheck( HTREEITEM hitem, BOOL fCheck = TRUE );

hltem
HTREEITEM

fCheck
tree SetCheck

tree tree fCheck
TRUE

CTreeCtrl::GetCheck



CTreeCtrl::SetlmagelList

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

NULL
plmageList
plmagelList NULL tree view
nilmageListType
e TVSIL NORMAL tree view
e« TVSIL STATE tree

View

tree view



tree view

ClmageList, CTreeCtrl::GetlmageList

CTreeCtrl::Setlndent

void Setlndent( UINT nindent);

nlndent
nlndent

tree view

CTreeCtrl::Getlndent, CTreeCtrl::GetltemRect

CTreeCtrl::SetlnsertMark

BOOL SetinsertMark ( HTREEITEM hltem, BOOL fAfter = TRUE );



hltem
HTREEITEM

NULL

fAfter
BOOL

Win32 TVM_SETINSERTMARK
“ Platform SDK”

CTreeCtrl::SetlnsertMarkColor

COLORREF SetlnsertMarkColor( COLORREF clrNew );



COLORREF

clrNew
COLORREF

Win32 TVM_ _SETINSERTMARKCOLOR
“ Platform SDK”

CTreeCtrl::GetlnsertMarkColor

CTreeCtrl::Setltem

BOOL Setltem( TVITEM?* pltem );
BOOL Setltem( HTREEITEM hltem, UINT nMask, LPCTSTR Ipszltem, int nlmage,
int nSelectedlmage, UINT nState, UINT nStateMask, LPARAM [Param );



pltem

hlitem

nM ask

|pszitem

nlmage

nSelectedl mage

nState

tree view

TVITEM

tree view

Platform SDK?”



nStateMask

| Param
32
tree view

TVITEM hltem mask
mask nMask TVIF_TEXT pszText |pszltem
cchTextMax mask

nMask TVIF_STATE stateM ask nStateMask
State nState

CTreeCtrl::Getltem

CTreeCtrl::SetltemData

BOOL SetlitemData( HTREEITEM hitem, DWORD dwData);



hltem

dwData
hltem 32

32
CTreeCtrl::GetltemD ata

CTreeCtrl::SetltemHeight

SHORT SetltemHeight ( SHORT cyHeight);



cyHeight
tree view

W in32 TVM_SETITEMHEIGHT “ Platform
SDK”

CTreeCtrl:.:GetltemHeight

CTreeCtrl::SetltemImage

BOOL Setltemimage( HTREEITEM hltem, int nlmage, int nSelectedl mage );



hitem
nlmage

tree view

nSelectedl mage
tree view

tree view

tree view

ClmagelList
CTreeCtrl::GetltemImage, ClmagelList



CTreeCtrl::SetltemState

BOOL SetltemState( HTREEITEM hltem, UINT nState, UINT nStateMask );

hltem

nState

nStateMask

hlitem
CTreeCtrl::Getltem

CTreeCtrl::Getltem, CTreeCtrl::GetltemState



CTreeCtrl::SetltemText

BOOL SetltemText( HTREEITEM hltem, LPCTSTR Ipszitem );

hltem

|pszltem

hltem

CTreeCtrl::GetltemText

CTreeCtrl::SetTextColor

COLORREF SetTextColor ( COLORREF clr );



COLORREF -1

clr
COLORREF -1

Win32 TVM_SETTEXTCOLOR “ Platform
SDK”

CTreeCtrl::GetTextColor

CTreeCtrl::SetToolTips

void SetToolTips( CToolTipCtrl* pWndTip );
CToolTipCtrl* SetToolTips ( CToolTipCtrl* pWndTip );



CToolTipCtrl

NULL
pWndTip
tree CToolTipCtrl
Win32 TVM_SETTOOLTIPS
SDK"”

CTreeCtrl

CTreeCtrl::GetToolTips, CTreeCtrl::Create

CTreeCtrl::SortChildren

BOOL SortChildren ( HTREEITEM hltem );

Platform

TVS_NOTOOLTIPS



hlitem
hitem

tree view
tree hitem

CTreeCtrl::SortChildrenCB

CTreeCtrl::SortChildrenCB

BOOL SortChildrenCB( LPTVSORTCB pSort);

NULL

tree

SorChildren



pSort

TVSORTCB
tree
View
I[pfnCompare
|Paraml |Param?2 TVITEM | Param
|ParamSort TV _SORTCB | Param

CTreeCtrl::SortChildren



CTreeView

CObject

CCmdTarget

CWnd I

CView I
L CCtrlView

[ CTreeView I
CTreeView tree CTreeCtr CTreeCtrl

MFC - tree-
CView




#include <afxcview.h>
CView, CCtriView, CTreeCtrl

CTreeView

Construction

CTreeView CTreeView
Attributes
GetTreeCtrl tree

CTreeView:: CTreeView

CTreeView();

CTreeView



CTreeCtrl

CTreeView::GetTreeCtrl

CTreeCtrl& GetTreeCtrl( ) const;

tree

CtreeCtrl



CTypedPtrArray

User-specifeed base class

L CTypedPtrArray

template <class BASE CLASS, class TYPE> class CTypedPtrArray : public
BASE CLASS

BASE_CLASS
CObATrray CPtrArray



TYPE

CTypedPtrArray CPtrArray CODbATrray - “
” CTypedPtrArray CPtrArray CObATrray C++
CTypedPtrArray CODbATrray CPtrArray
CTypedPtrArray

CTypedPtrArray “ Visual C++

#include <afxtempl.h>
CPtrArray, CObATrray

CTypedPtrArray

Element Access



GetAt
ElementAt
SetAt
SetAtGrow
Add
Append
Copy

| nsertAt

Operators

operator



CTypedPtrArray::Add

int Add( TYPE newElement );

TYPE

newElement

BASE CLASS::Add CObArray::Add



CTypedPtrArray::Append

int Append( const CTypedPtrArray<BASE CLASS, TYPE>& src);

BASE_CLASS
CODbATrray CPtrArray
TYPE

Src

BASE CLASS::Append CODbATrray::Add



CTypedPtrArray::Copy

void Copy( const CTypedPtrArray<BASE CLASS, TYPE>& src);

BASE_CLASS
CObATrray CPtrArray

TYPE

Src

BASE CLASS::Copy CODbArray::Add

CTypedPtrArray:..:ElementAt

TYPE& ElementAt( int nindex );



nlndex
TYPE

TYPE

nlndex

BASE CLASS:.:GetUpperBound

BASE CLASS::ElementAt
CODbArray::ElementAt

CODbArray::ElementAt, CObArray:.:GetUpperBound

CTypedPtrArray::GetAt

TYPE GetAt( int nlndex ) const;



nlndex TYPE

TYPE

nlndex

BASE CLASS:.:GetUpperBound

BASE CLASS::GetAt CODbArray::GetAt
CODbArray::GetAt, CObArray:.:GetUpperBound

CTypedPtrArray::InsertAt

void InsertAt( int nindex, TYPE newElement, int nCount = 1);
void InsertAt( int nStartlindex, CTypedPtrArray<BASE CLASS, TYPE>*



pNewArray );

nlndex
CODbATrray::GetUpperBound

TYPE

newElement
newElement NULL

nCount

nStartlndex
CODbArray::GetUpperBound

BASE_CLASS
CODbATrray CPtrArray

PNewArray



BASE CLASS:: InsertAt
CODbArray::InsertAt

CTypedPtrArray::SetAt

void SetAt( int nindex, TYPE ptr );

nlndex
0 CODbArray::GetUpperBound
TYPE
ptr
NULL

BASE_CLASS::SetAt



CODbATrray::SetrtAt

CTypedPtrArray.:SetAtGrow

void SetAtGrow( int nindex, TYPE newElement );

nlndex

TYPE

newElement
NULL

BASE CLASS::SetAtGrow
CODbArray:.:.SetAtGrow



CTypedPtrArray::operator[ ]

TYPE& operator[ ]J( int nindex );
TYPE operator[ ]J( int nlndex ) const;

TYPE

nlndex

BASE CLASS::GetUpperBound

BASE_CLASS::operator| ]
const
- const



CObATrray::operator []



CTypedPtrList

User-specifeed base

CTypedPtrList

template< class BASE_CLASS, classTYPE >
class CTypedPtrList : public BASE_CLASS

BASE CLASS
CObList CPtrList

TYPE



CTypedPtrList
CTypedPtrList

CTypedPtrList
CTypedPtrList

CODbList
CTypedPtrList

CTypedPtrList

#include <afxtempl.h>
CPtrList, CODbList

CPtrList
CODbList

CPtrList C++ -
CObList CPtrList
CPtrList

Visual C++



CTypedPtrList

Head/Tail Access

GetHead
GetTail

Operations

RemoveHead
RemoveTalil
AddHead

AddTail

[teration

GetNext
GetPrev

Retrieval/Modification

GetAt
SetAt



CTypedPtrList::AddHead

POSITION AddHead( TYPE newElement );
void AddHead( CTypedPtrList<BASE_CLASS, TYPE> *pNewlList);

POSITION

TYPE

newElement
NULL

BASE CLASS
CODbList CPtrList

pNewlList



CTypedPtrList pNewlList

BASE CLASS::AddHead

CTypedPtrList::AddTail

POSITION AddTail( TYPE newElement );
void AddTail( CTypedPtrList<BASE _CLASS, TYPE> *pNewlList);

POSITION

TYPE

newElement



BASE CLASS

pNewList
CTypedPtrList

BASE_CLASS::AddTail

CTypedPtrList::GetAt

TYPE& GetAt( POSITION position);
TYPE GetAt( POSITION position ) const;

const CTypedPtrList
TYPE

NULL

CODbList

pNewlList

CPtrList

GetAt



CTypedPtrList GetAt

TYPE
TYPE
position
GetHeadPosition Find POSITION
POSITION
POSITION GetAt CObject
POSITION
M icrosoft

BASE CLASS::GetAt
CODbList::GetAt



CTypedPtrList::GetHead

TYPE& GetHead( );
TYPE GetHead( ) const;

const CTypedPtrList GetHead
TYPE

CTypedPtrList GetHead
TYPE

TYPE



GetHead
M icrosoft | SEmpty

CPtrList::IsEmpty, CTypedPtrList::GetTail, CTypedPtrList::GetNext,
CTypedPtrList::GetPrev

CTypedPtrList::GetNext

TYPE& GetNext( POSITION& rPosition);
TYPE GetNext( POSITION& rPosition ) const;

const CTypedPtrList GetNext
TYPE

CTypedPtrList GetNext
TYPE



TYPE

rPosition
GetNext,GetHeadPosition
POSITION
rPosition rPosition
POSITION GetHeadPosition
CPtrList::Find GetNext
POSITION
Microsoft
rPosition NULL

CObList::RemovAt

CODbList::Find, CObList::GetHeadPosition, CObList::GetTailPosition,
CTypedPtrList::GetPrev, CTypedPtrList::GetHead, CTypedPtrList::GetTail



CTypedPtrList::GetPrev

TYPE& GetPrev(POSITION& rPosition);
TYPE GetPrev( POSITION& rPosition ) const;

const CTypedPtrList GetPrev
TYPE

CTypedPtrList GetPrev
TYPE

TYPE

rPosition
GetPrev POSITION



rPosition rPosition
POSITION GetTailPosition Find
GetPrev

POSITION
Microsoft

rPosition NULL

CPtrList::Find, CPtrList::GetTailPosition, CPtrList::GetHeadPosition,
CTypedPtrList::GetNext, CTypedPtrList::GetHead, CTypedPtrList::GetTail

CTypedPtrList::GetTalil

TYPE& GetTail();
TYPE GetTail( ) const;

const CTypedPtrList GetTail
TYPE



CTypedPtrList GetTail
TYPE

TYPE

GetTail M icrosoft
| SEmpty

CPtrList::IsEmpty, CPtrList::Find, CPtrList::GetTailPosition,
CPtrList::GetHeadPosition, CTypedPtrList::GetPrev, CTypedPtrList::GetNext,
CTypedPtrList::GetHead

CTypedPtrList::RemoveHead

TYPE RemoveHead( );



TYPE

TYPE

RemoveHead
M icrosoft |SEmpty

CTypedPtrList::RemoveTail, CPtrList::IsEmpty, CPtrList::GetHead,
CPtrList::AddHead

CTypedPtrList::RemoveTail

TYPE RemoveTail();



TYPE

TYPE

RemoveHead
M icrosoft |SEmpty

CTypedPtrList::RemoveHead, CPtrList::IsEmpty, CPtrList::GetTail,
CPtrList::AddTail

CTypedPtrList::SetAt

void SetAt( POSITION pos, TYPE newElement);



pPOS
POSITION

TYPE

newElement

BASE CLASS::SetAt

POSITION
POSITION SetAt

POSITION
M icrosoft

CODbList::SetAt



CTypedPtrMap

User-specifeed base class

- CTypedPtrMap \

template< class BASE CLASS, classKEY, class VALUE >
classCTypedPtrMap : public BASE _CLASS

BASE_CLASS
CMapPtrToPtr



CMapPtrToWord

KEY

VALUE

CTypedPtrMap -
CMapWordToPtr CMapStringToPtr
CTypedPtrMap C++ -

CTypedPtrMap

CTypedPtrMap

#include <afxtempl.h>

CMapWordToPtr

CMapStringToPtr

CMapPtrToWord

CMapPtrToPtr

“ Visual C++ ”

CMapPtrToPtr, CMapPtrToWord, CMapWordToPtr, CMapStringToPtr



CTypedPtrMap

Element Access

Lookup VALUE KEY

GetNextAssoc
RemoveKey
SetAt

Operators

operator

CTypedPtrMap:.:GetNextAssoc

void GetNextAssoc( POSITION& rPosition, KEY& rKey, VALUE& rValue) const;



rPosition
GetNextAssoc BASE CLASS:.GetStartPosition

POSITION
KEY
rkKey
VALUE
rValue
rNextPosition rNextPosition

rNextPosition
NULL



BASE CLASS:.:GetNextAssoc
CMapStringToOb::GetNextAssoc, CMapStringToOb::GetStartPosition

CTypedPtrMap::Lookup

BOOL Lookup( BASE CLASS::BASE_ARG_KEY key, VALUE& rValue) const;

BASE_CLASS

key

VALUE

rValue



Lookup
BASE CLASS::Lookup

CMapStringToOb::Lookup

CTypedPtrMap::RemoveKey

BOOL RemoveKey( KEY key);

KEY

key



BASE CLASS::RemoveKey
CMapStringToOb:: RemoveKey

CTypedPtrMap::SetAt

void SetAt( KEY key, VALUE newValue);

KEY

key
newValue

newValue

BASE CLASS::SetAt
CMapStringToOb::SetAt



CTypedPtrMap::operator| ]

VALUE& operator [ [( BASE_CLASS::BASE_ARG_KEY key);

VALUE

BASE _CLASS

key

Lookup



CTypedPtrMap::Lookup



CUlIntArray

CObject

CSulntArray

CUIntArray UINT
UINT
Windows 3.1 UINT WORD Windows NT
W indows 95 UINT
CUlIntArray CODbATrray
CODbATrray CObject
UINT

CObject* CObArray::GetAt( int <nlndex> ) const;



UINT CUIntArray::GetAt( int <nlndex>) const;

CUlIntArray IMPLEMENT _DYNAMIC
CDumpContext
1
SetSize
SetSize
CUlntArray “ Visual C++

#include <afxcoll.h>

CUIntArray

Construction

CUlIntArray

Bounds

GetSize



GetUpperBound
SetSize

Operations

FreeExtra
RemoveAll

Element Access

GetAt

SetAt

ElementAt

GetData NULL

Growing the Array

SetAtGrow
Add
Append
Copy



Insertion/Removal

InsertAt
RemoveAt

Operators

operator



CUserException

CObhiect

CException

CUser Exception

CUserException -
/ CUserException

User’

AfxMessageBox CUserException

CUserException
AfxThrowUserException



CUserException
void DoSomeOperation( )

{
I

AfxMessageBox( "The x operation failed" );
AfxThrowUserException( );

}
BOOL TrySomething()

{
TRY

{

/Il Could throw a CUserException or other exception.
DoSomeOperation( );

}
CATCH( CUserException, e)
{
return FAL SE; /I User already notified.
}
AND CATCH( CException, e)
{

/| For other exception types, notify user here.



AfxMessageBox( "Some operation failed" );
return FAL SE;

}
END_CATCH

return TRUE; /l No exception thrown.

CUserException “ Visual C++

#include <afxwin.h>

Exception, AfxMessageBox, AfxThrowUserException



CView

CODbject

CCmdTarget I
' Cwnd I

CView

CView

CDocTemplate



MDI

CDocument::
UpdateAllViews OnUpdate OnUpdate
CView OnDraw
OnDraw
CWnd::OnHScroll CWnd::OnV Scroll
CView

SCrollView
CScrollView CView



e CCtrlView
e CDaoRecordView

e CFOrmView

e« CListView

« CRecordView

e« CRIichEditView

« CScrollView

e« CTreeView /

CView CPreviewView

” 11 / ” 11 ”

“ Visual C++ " “

#include <afxwin.h>
CWnd, CFrameWnd, CSplitterwnd, CDC,

CEditView

CPreviewView

Visual C++

30"

CDocTemplate, CDocument



CView

Operations

DoPreparePrinting Print
OnPreparePrinting

GetDocument

OLE Overridables

OnDragEnter
OnDraglL eave
OnDragOver

OnDrop

OnDropEx

OnDragScroll

OnlnitialUpdate

OnScrollBy OLE

OnScroll OLE



Overridables

| sSelected
OnActivateView
OnActivateFrame

OnBeginPrinting
OnDraw

OnEndPrinting
GDI

OnEndPrint
Preview
OnPrepareDC

OnPrepare
Printing
OnPrint
OnUpdate

GDI

OnEnd PinrtPreview

OnDraw
OnPrint

Print

OLE



Cconstructors

Cview CView

CView::CView

CView();

CView
OnlnitialUpdate

CView::OnlnitialUpdate

CView::DoPreparePrinting

BOOL DoPreparePrinting( CPrintIinfo* pinfo );



plnfo
CPrintinfo
OnPreparePrinting Print
plnfo
m_bPreview plnfo
CPrintinfo Print
plnfo

CPrintinfo, CView::OnPreparePrinting



CView::GetDocument

CDocument* GetDocument( ) const;

NULL

CDocument

CView::IsSelected

virtual BOOL IsSelected(const CObject* pDocltem ) const;



pDocltem

FALSE CDocltem
OLE

CDocltem, COleClientltem

CView::OnActivateFrame

virtual void OnActiveFrame( UINT nState, CFrameWnd* pFrameWnd );

nstate

« WA INACTIVE
« WA ACTIVE



e« WA CLICKACTIVE
pFrameWnd

CFormView

CWnd::OnActivate, CFormView

CView::OnActivateView

virtual void OnActivateView( BOOL bActivate, CView* pActivateView, CView*
pDeactiveView);

bActivate



pActivateView

pDeactiveView

bActivate
pActivateView pDeactiveView — —
MDI
CFrameWnd::SetActiveView
CFrameWnd::GetActive-View
CWnd::OnActivate, CFrameWnd::SetActiveView,

CFrameWnd::GetActiveView



CView::OnBeginPrinting

virtual void OnBeginPrinting( CDC* pDC, CPrintInfo* plnfo );

pDC
plnfo
CPrintinfo
OnPreparePrinting
GDI OnPrint GDI
GDI

Print
OnPreparePrinting

OnBeginPrinting CDC



CView::OnEndPrinting, CView::OnPreparePrinting, CView::OnPrint

CView::OnDragEnter

virtual DROPEFFECT OnDragEnter( COleDataObject* pDataObject, DWORD
dwKeyState, CPoint point);

DROPEFFECT
dwKeyState
DROPEFFECT
« DROPEFFECT_NONE
e« DROPEFFECT _LINK MK CONTROL|MK _SHIFT
« DROPEFFECT_ _COPY MK CONTROL

« DROPEFFECT_MOVE MK_ALT



MFC OCLIENT

pDataObject
COleDataObject

dwKeyState

MK CONTROL, MF_SHIFT,
MK ALT, MK _LBUTTON, MK_MBUTTON MK_RBUTTON

point

DROPEFFECT_NONE

OnDragOver
OnDragOver

CView::0OnDragOver, CView::OnDrop,
CView::OnDragLeave, COleDropTarget::OnDragEnter

“ Visual C++

CView::0OnDropEXx,



CView::OnDragLeave

virtual void OnDragLeave( );

OnDragEnter OnDragOver

CView::OnDragEnter, CView::OnDragOver, CView::0OnScroll,
COleDropTarget::On- DragLeave

CView::OnDragOver

virtual DROPEFFECT OnDragOver( COleDataObject* pDataObject, DWORD
dwKeyState, CPoint point);

DROPEFFECT
dwKeyState
DROPEFFECT



DROPEFFECT_NONE

« DROPEFFECT_LINK MK_CONTROL|MK_SHIFT
« DROPEFFECT_COPY MK_CONTROL
« DROPEFFECT_MOVE MK_ALT

MFC OCLIENT

pDataObject
COleDataObject

dwKeyState
MK CONTROL,

MK_SHIFT, MK_ALT, MK_LBUTTON, MK_MBUTTON
MK_RBUTTON

point



DROPEFFECT_NONE

Visual C++ " “ "

CView::OnDragEnter, CView::OnDrop, CView::OnDropEXx,
CView::OnDragLeave, COleDropTarget.:OnDragOver

CView::OnDragScroll

vitual DROPEFFECT OnDragScroll( DWORD dwKeyState, CPoint point);

DROPEFFECT
dwKeyState
DROPEFFECT

« DROPEFFECT_NONE
« DROPEFFECT_LINK MK_CONTROL|MK_SHIFT



« DROPEFFECT_COPY MK_CONTROL
« DROPEFFECT_MOVE MK_ALT

« DROPEFFECT_SCROLL

MFC OCLIENT

dwKeyState
MK CONTROL,
MK _ SHIFT, MK _ ALT, MK LBUTTON, MK_MBUTTON
MK _RBUTTON

point

OnDragOver OnDragEnter



11 V i Sual C++ ” 11 ”

CView::OnDragEnter, CView::OnDragOver, CView::OnDrop,
CView::OnDragLeave,COleDropTarget::OnDragScroll

CView::OnDraw

virtual void OnDraw( CDC* pDC=0);

pDC CDC
GDI GDI

RectVisible



| sPrinting

CDC::IsPrinting, CDC::RectVisible, CView::OnPrint, CWnd::OnCreate,
CWnd::OnDestroy, CWnd::PostNcDestroy

CView::OnDrop

virtual BOOL OnDrop( COleDataObject* pDataObject, DROPEFFECT dropEffect,
Cpoint point);

pDataObject
COleDataODbject

dropEffect

« DROPEFFECT_COPY
« DROPEFFECT_MOVE



« DROPEFFECT_LINK

point

FALSE
OLE pDataObject

OnDropEx

CView::OnDragEnter, CView::OnDragOver, CView::OnDropEX,
CView::OnDragLeave, COleDropTarget::OnDrop

CView::OnDropEXx

virtual DROPEFFECT OnDropEx( COleDataObject* pDataObject, DROPEFFECT
dropDefault, DROPEFFECT droplList, Cpoint point);



point dropEffectList

pDataObject
COleDataObject

dropDefault
DROPEFFECT_NONE

droplList

point

-1 OnDrop



OnDropEx GetKeyState
OnDragEnter

. dropList

. SetMenuDefaultltem dropDefault

dropDefault
-1 OnDrop

pDataObject COleDataObject

DROPEFFECT_NONE
« DROPEFFECT_COPY
« DROPEFFECT_MOVE



« DROPEFFECT_LINK
« DROPEFFECT_SCROLL

Win32 SetMenuDefaultltem
CMenu::GetSafeHmenu

CView::OnDragEnter, CView::OnDragOver, CView::OnDrop,
CView::OnDragLeave, COleDropTarget::OnDropEX

CView::OnEndPrinting

virtual void OnEndPrinting( CDC* pDC, CPrintlnfo* plnfo );

pDC

plnfo
CPrintinfo



OnBeginPrinting GDI
CView::OnBeginPrinting

CView::OnEndPrintPreview

virtual void OnEndPrintPreview( CDC* pDC, CPrintinfo* plnfo, POINT point,
CPreviewView* pView );

plnfo
CPrintinfo

point

pView



OnEndPrinting

pinfo CPrintinfo m_nCurPage
point
OnEndPrintPreview

CPrintinfo, CView::OnEndPrinting

CView::OnlnitialUpdate

virtual void OnlnitialUpdate( );

OnUpdate
IH int 0 pHint NULL



OnUpdate
CView::OnUpdate

CView::OnPrepareDC

virtual void OnPrepareDC( CDC* pDC, CPrintInfo* pIlnfo = NULL );

pDC

plnfo
CPrintinfo OnPrepareDC

m_nCurPage
OnPrepareDC NULL

OnDraw
OnPrint



CScrollView

plnfo
OnPrepareDC
m_bContinuePrinting
FALSE
OnPrepareDC
. OnPreparePrinting
OnPrepareDC
CPrintinfo m_bContinuePrinting FALSE
. OnPrepareDC
pDC Escape

CDC::Escape, CPrintinfo, CView::OnBeginPrinting, CView::OnDraw,
CView::OnPre- parePrinting, CView::OnPrint



CView::OnPreparePrinting

virtual BOOL OnPreparePrinting( CPrintinfo* plnfo );

plnfo
CPrintinfo
plnfo
DoPreparePrinting Print
Print
DoPreparePrinting
SetMaxPage Print

DoPreparePrinting

DoPreparePrinting

plnfo
plnfo
To:

Print



Print plnfo m_bPreview FALSE
DoPrepare- Printing TRUE FALSE

CDC

OnBeginPrinting

plnfo m_nNumPreviewPages m_strPageDesc
DoPreparePrinting DoPreparePrinting
m_nNum- PreviewPages NI
m_strPageDesc
AppWizard
OnPrepare- Printing Print

BOOL CMyView::OnPreparePrinting( CPrintinfo *plnfo)
{

return DoPreparePrinting( plnfo);

}
CPrintinfo, CView::DoPreparePrinting, CView::OnBeginPrinting,
CView::OnPrepareDC, CView::OnPrint



CView::OnPrint

virtual void OnPrint( CDC* pDC, CPrintlnfo* plnfo );

pDC

plnfo
CPrintinfo

OnPrepareDC
CPrintinfo

OnDraw

m_nCurPage

plnfo
OnDraw



OnDraw

GDI
GDI
OnBeginPrinting OnEndPrinting
. OnDraw
OnDraw
plnfo m_rectDraw
OnPrint OnPrepareDC OnPrint
OnPrepareDC
OnPrint
void CMyView::OnPrint( CDC *pDC, CPrintInfo *plInfo)
{
/I Print headers and/or footers, if desired.
/I Find portion of document corresponding to pInfo->m_nCurPage.
OnDraw( pDC);
}

CView::0OnBeginPrinting, CView::OnEndPrinting, CView::OnPrepareDC,



CView::On Draw

CView::OnScroll

virtual BOOL CView::0OnScroll( UINT nScrollCode, UINT nPos, BOOL bDoScroll
= TRUE );

bDoScroll TRUE 0
bDoScroll FALSE bDoScroll TRUE

nScrollCode

« SB_ BOTTOM
« SB_ LINEDOWN
« SB LINEUP

« SB_ PAGEDOWN



. SB_PAGEUP
« SB_ THUMBTRACK

« SB TOP
nPos
SB_ THUMBTRACK
bDoScroll
FALSE
bDoScroll TRUE
OLE
bDoScroll FALSE

CView::0OnScrollBy, COleClientltem

NnPos

TRUE

NnPos



CView::OnScrollBy

BOOL CView::0OnScrollBy( CSize sizeScroll, BOOL bDoScroll = TRUE );

0
sizeScroll
bDoScroll
TRUE
FALSE

OLE

CWnd::OnHScroll
CWnd::OnV Scroll



CView::OnUpdate

virtual void OnUpdate( CView* pSender, LPARAM IHint, CObject* pHint);

pSender
NULL

IHint

pHint

CDocument::UpdateAllViews
OnlnitialUpdate
WM _ PAINT

|Hint



pHint CObject

OnUpdate
CObject::I1sKindOf
OnUpdate
CWnd::InvalidateRect
WM _ PAINT

IH int O pHint NULL

CDocument::UpdateAllViews, CView::OnlnitialUpdate,
CWnd::Invalidate, CWnd::InvalidateRect



CWaitCursor
CWaitCursor

CWaitCursor
Windows

CWaitCursor
CWaitCursor

CWartCursor
—_ new

Restore Restore



CCmdTarget::BeginWaitCursor

CCmdTarget::EndWait Cursor
CCmdTarget::RestoreWaitCursor CWaitCursor
MFC CWinApp::DoWartCursor

#include <afxwin.h>

CCmdTarget::BeginWaitCursor, CCmdTarget::EndWaitCursor,
CCmdTarget:.:Restore- W aitCursor, CWinApp::DoWaitCursor

CWaitCursor

Construction/Destruction
CWaitCursor CWaitCursor

Operations
Restore




CWaitCursor::CWaitCursor

CWaitCursor();

CWaitCursor

CWaitCursor

CWairtCursor
— new



I/
void LengthyFunction( )
{
/1
CWaitCursor wait; /]
/]
}
/1
I/
void Conditional Function( )

{
if ( SomeCondition)

{
CWaitCursor wait: /]

Il
|
el se

I ——

CWaitCursor



CWaitCursor::Restore,
CCmdTarget:.:EndWaitCursor

CWaitCursor::Restore

void Restore( );

Restore

CWaitCursor
CCmdTar- get::RestoreW aitCursor

/1

/1

/I CWaitCursor::Restore

void AnotherLengthyFunction( )

CCmdTarget::BeginWaitCursor,



CWaitCursor wait; Il
/1

/1

CSomeDialog dlg;
dlg.DoModal ( );

I Restore
wait.Restore( );
I
Il
}
/1
/1 CCmdTarget::RestoreWaitCursor
void CalledFunction()
{
CSomeDialog dlg;
dlg.DoModal();
/] CWinApp CCmdTarget
/l CCmdTarget::RestoreWaitCursor
AfxGetApp()->RestoreWaitCursor( );
/l



CCmdTarget::RestoreWaitCursor



CWIinApp

CObject

CCmdTarget

CWinThread I

CWinApp

CWinApp Windows

CWinApp
Windows WinM ain C++
WinM ain
CWinApp



CWinApp Initlnstance

CWinApp
CWinApp

e AfxGetApp CWinApp
« AfxGetlnstanceHandle
« AfxGetResourceHandle
e« AfxGetAppName

CWinApp m_pszExename
CWinApp “ Visual C++ " “ CWinApp
e AppWizard CWinApp
e CWinApp
e« CWIinApp
e« CWIiNnApp

#include <afxwin.h>



CWinApp

Data Members

m_pszAppName
m_hlnstance
m_hPrevinstance
m_IpCmdLine

m_nCmdShow
m_bHelpMode

m_pActiveWnd
m_pszExeName
m_pszHelpFilePath
m_pszProfileName

m_pszRegistryKey

Construction

32

null

Help

OLE

NI

NULL

SHIFT+F1

CWinApp

CWinApp



Operations

LoadCursor

LoadStandardCursor WINDOWS.H IDC_ Windows

LoadOEMCursor WINDOWS.H OCR_ Windows
OEM

Loadlcon

L oadStandardlcon WINDOWS.H IDI Windows

LoadOEMIcon WINDOWS.H OlIC_ Windows
OEM

RunAutomated /Automation

ParseCommandLine
CCommandLinelnfo::m_bRunEmbedded
RunEmbedded /Embedding
ParseCommandLine
CCommandLinelnfo::m_bRunEmbedded
ParseCommandLine
ProcessShell Command
GetProfilelnt NI



W riteProfilelnt
GetProfileString

W riteProfileString
AddDocTemplate

GetFirstDocTemplate
Position
GetNextDocTemplate
OpenDocumentFile
AddToRecentFileList
SelectPrinter
CreatePrinterDC
GetPrinterDevice
Defaults

Overridables

NI

NI

NI

MRU

Initlnstance

Run
Onldle

Windows



Exitlnstance

HideApplication

CloseAllDocuments

PreTranslateM essage Windows .:TranslateM essage
:DispatchMessage

SaveAllModified

DoMessageBox A fxM essageBox

ProcessMessageFilter

ProcessWndProcException

DoWaitCursor
OnDDECommand DDE

WinHelp Windows WinHelp

Initialization

LoadStdProfileSettings ANT MRU

SetDialogBkColor
SetRegistryKey NI



EnableShellOpen
RegisterShellFileTypes

Enable3dControls
Enable3dControlsStatic

Command Handlers

Windows
Windows

OnFileNew
OnFileOpen
OnFilePrintSetup
OnContextHelp
OnHelp
OnHelplndex
OnHelpFinder
OnHelpUsing

ID_FILE_NEW
ID_FILE_NEW

ID_FILE PRINT_SETUP
SHIFT+F1

F1
ID_ HELP_INDEX
ID_HELP_FINDER
ID_ HELP_USING

ID_DEFAULT_HELP



CWinApp::AddDocTemplate

void AddDocTemplate( CDocTemplate* pTemplate );

pTemplate
CDocTemplate

RegisterShellFileTypes

BOOL CMyApp::Initinstance()

{

...
/1 MDI



/I AppWizard

CMultiDocTemplate* pDocTemplate;

pDocTemplate = new CMultiDocTemplate(
IDR_MYTYPE,
RUNTIME _CLASS(CMyDoc),
RUNTIME_CLASS(CMDIChildWnd), /1 MDI
RUNTIME CLASS(CMyView));

AddDocTemplate(pDocTemplate);
...

}

CWinApp::RegisterShellFileTypes, CMultiDocTemplate,
CSingleDocTemplate

CWinApp::AddToRecentFileList

virtual void AddToRecentFileList( LPCTSTR IpszPathName);

|pszPathName



|pszPathName MRU

L oadStdProfileSetting MRU
Save As
/1 c:\temp\test.doc
/Il File MRU

AfxGetApp()->AddToRecentFileList("c:\\temp\\test.doc");
CWinApp::LoadStdProfileSettings

CWinApp::CloseAllDocuments

void CloseAllDocuments( BOOL bEndSession );

bEndSession



Windows TRUE
FALSE

CloseAllDocuments
HideApplication

CWinApp::SaveAllModified, CWinApp::HideApplication

CWinApp::CreatePrinterDC

BOOL CreatePrinterDC( CDC& dc);

dc



DC CreatePrinter
DC

CDC CDC=::DeleteDC
CWinApp::SelectPrinter

CWinApp::CWinApp

CWinApp( LPCTSTR IpszAppName= NULL );

|pszAppName
nul | Windows
NULL CWinApp
AFX IDS APP_TITLE



CWinApp IpszAppName
CWinApp
CWinApp CWinApp WinM ain

CWinApp::DoMessageBox

virtual int DoMessageBox( LPCTSTR IpszPrompt, UINT nType, UINT nIDPrompt );

AfxMessageBox

|pszPrompt

nType

nIDPrompt



AfxMessageBox

AfxMessageBox
AfxMessageBox

AfxMessageBox, ::M essageBox

CWinApp::DoW aitCursor

virtual void DoWaitCursor( int nCode);

nCode

CWaitCursor
CCmdTarget::BeginW aitCursor CCmdTarget::EndWaitCursor



CCmdTarget::RestoreWaitCursor DoWaitCursor
DoWaitCursor

CWaitCursor

CCmdTarget::BeginWaitCursor, CCmdTarget::EndW aitCursor,
CCmdTarget::RestoreWaitCursor, CWaitCursor

CWinApp::Enable3dControls

BOOL Enable3dControls();
BOOL Enable3dControlsStatic( );

Enable3dControls
Enable3dControlsStatic

CTL3D32.DLL TRUE FALSE
FALSE



Initlnstance

CTL3D32.DLL

Enable3d- Controls Enable3dControlsStatic
SetDialogBkColor

MFC DLL Enable3dControls MFC
Enable3dControlsStatic

Visual C++
MFC “ Visual C++”

MFC 3D

« CDialog

« CDialogBar

e« CFOormView

« CPropertyPage
e CPropertySheet
« CControlBar

« CToolBar

3D
Enable3dControls Enable3dControlsStatic
3D CTL3D32 API



#ifdef AFXDLL

Enable3dControls(); /1 Enable3dControls
#else

Enable3dControlsStatic( );
Il Enable3dControlsStatic

#endif
CWinApp::Initinstance, CWinApp::SetDialogBkColor

CWinApp::EnableShellOpen

void EnableShellOpen( );

Initlnstance
Windows
RegisterShellFileTypes .REG

BOOL CMyApp::Initlnstance()



{
...

CMultiDocTemplate* pDocTemplate;

pDocTemplate = new CMultiDocTemplate(
IDR_MYTYPE,
RUNTIME_CLASS(CMyDoc),
RUNTIME _CLASS(CMDIChildWnd), I/
RUNTIME CLASS(CMyView));

AddDocTemplate(pDocTemplate);

/1 MDI

CMainFrame* pMainFrame = new CMainFrame;

if (!pMainFrame->LoadFrame(IDR_MAINFRAME))
return FAL SE;

/1

/1

m_pMainWnd = pMainFrame;

/1 / DDE

EnableShellOpen();

RegisterShellFileTypes();

...

/1 nCmdShow

pMainFrame->ShowWindow(m_nCmdShow);

MDI



pMainFrame->UpdateWindow();
...

}
CWinApp::OnDDECommand, CWinApp::RegisterShellFileTypes

CWinApp::Exitlnstance

virtual int Exitlnstance( );

W inM ain

Run

Run
AN

CWinApp::Run, CWinApp::Initlnstance



CWinApp::GetFirstDocTemplatePosition

POSITION GetFirstDocTemplatePosition( ) const;

POSITION
NULL

GetNextDocTemplate
POSITION CDocTemplate

CWinApp::AddDocTemplate, CWinApp::GetNextDocTemplate

CWinApp::GetNextDocTemplate

CDocTemplate* GetNextDocTemplate( POSITION& pos) const;

CDocTemplate



posS
POSITION GetNextDocTemplate
GetFirstDoc- Template

pos pos POSITION
GetFirstDocTemplatePosition
GetNextDocTemplate

POSITION

pos NULL
CWinApp::AddDocTemplate, CWinApp::GetFirstDocTemplatePosition

CWinApp::GetPrinterDeviceDefaults

BOOL GetPrinterDeviceDefaults( PRINTDLG* pPrintDIlg );



pPrintDlg
PRINTDLG

Windows .INI
Print Setup

CPrintDialog

CWinApp::GetProfilelnt

UINT GetProfilelnt( LPCTSTR IpszSection, LPCTSTR IpszEntry, int nDefault );

nDefault



AN
| pszSection
null
|pszEntry
null
nDefault

0O 65535
-32768 32767

NI

e Windows NT
e Windows 3.X WIN.INI
e« Windows 95 WIN.INI



|pszSection |pszEntry

CWinApp::GetProfileString, CWinApp::WriteProfilelnt, ::GetPrivateProfilelnt

CWinApp::GetProfileString

CString GetProfileString( LPCTSTR IpszSection, LPCTSTR IpszEntry, LPCTSTR
|pszDefault = NULL );

NI
|pszDefault ~_MAX _PATH |pszDefault
NULL

| pszSection
null

| pszEntry
null



NULL

|pszDefault

NI

e Windows NT

e Windows 3.X WIN.INI

« Windows 95 WIN.INI
CString strSection = "My Section";
CString strStringltem ="My String Item";
CString strintltem ="My Int Item";

CWinApp* pApp = AfxGetApp();
pApp->WriteProfileString(strSection, strStringltem, "test");
CString strValue;

strValue = pApp->GetProfileString(strSection, strStringltem);



ASSERT(strValue == "test");
pApp->WriteProfilelnt(strSection, strintitem, 1234);

int nValue;

nValue = pApp->GetProfilelnt(strSection, strintltem, 0);
ASSERT(nValue == 1234);

CWinApp::GetProfilelnt, CWinApp::WriteProfileString, ::GetPrivateProfileString
CWinApp::HideApplication

void HideApplication( );

CWinApp::CloseAllIDocuments

CWinApp::Initinstance

virtual BOOL Initlnstance( );



Windows
WinM ain
Initlnstance Windows
Initlnstance CWinThread.:m_pMainWnd
“ Visual C++
CWinApp

/Il AppWizard Initlnstance
/1 AppWizard SDI
/1 AppWizard

BOOL CMyApp::Initlnstance()
{



/1
/1
/1
SetDialogBkColor(); /]
L oadStdProfileSettings(); // | NI
/1
/
CSingleDocTemplate* pDocTemplate;
pDocTemplate = new CSingleDocTemplate(
IDR_MAINFRAME,
RUNTIME CLASS(CMyDoc),
RUNTIME _CLASS(CMainFrame), /] SDI
RUNTIME _CLASS(CMyView));

AddDocTemplate(pDocTemplate);
/1

OnFileNew();
if (m_IpCmdLine[0] !'="\0")
{
Il
}

return TRUE;
}

MRU



CWinApp::LoadCursor

HCURSOR LoadCursor( LPCTSTR IpszResourceName ) const;
HCURSOR LoadCursor( UINT nIDResource ) const;

NULL

|pszResourceName
null
CString

Nl DResource

IpszResourceName nlIDResource
LoadCursor

Windows LoadStandardCursor



LoadOEMCursor

HCURSOR hCursor;
/] ID IDC_MYCURSOR

hCursor = AfxGetApp()->LoadCursor(IDC_MYCURSOR);

CWinApp::LoadStandardCursor,
CWinApp::LoadOEMCursor, ::LoadCursor

CWinApp::Loadlcon

HICON Loadlcon( LPCTSTR IpszResourceName) const;
HICON Loadlcon( UINT nIDResource ) const;

NULL

|pszResourceName
null



CString

nl DResource

| D
|pszResourceName nl DResource
LoadStandardlcon LoadOEMIcon
Windows
Win32 API Loadlcon

SM_CXICON SM_CYICON
CWinApp::LoadStandardlcon, CWinApp::LoadOEMIcon,

CWinApp::LoadOEMCursor

HCURSOR LoadOEMCursor( UINT nIDCursor ) const;

NULL

-:Loadlcon



niDCursor
Windows ODC _ #include
<afxwin.h> #define OEMRESOURCE
WINDOWS.H OCR

niDCursor Windows
Windows LoadOEM Cursor LoadStandardCursor

Il stdafx.h #define OEMRESOURCE
/] windows.h OCR_
#define OEMRESOURCE
#include <afxwin.h> [l MFC
#include <afxext.h> [l MFC V B
HCURSOR hCursor;
Il Windows

hCursor = AfxGetApp()->LoadOEMCursor(OCR_SIZEALL);



CWinApp:.:LoadCursor, CWinApp::LoadStandardCursor, ::LoadCursor

CWinApp::LoadOEMIcon

HICON LoadOEMIcon( UINT niDIlcon ) const;

NULL
niDlcon
Windows OIC_ #include
<afxwin.h> #define OEMRESOURCE
WINDOWS.H OlIC_
niDlcon Windows
Windows LoadOEMIcon L oadStandardlcon

CWinApp::LoadStandardlcon, CWinApp::Loadlcon, ::Loadlcon



CWinApp::LoadStandardCursor

HCURSOR LoadStandardCursor( LPCTSTR IpszCursorName) const;

|pszCursorName

Windows

WINDOWS.H

IDC_ARROW
IDC_IBEAM

IDC_WAIT W indows
IDC_CROSS
IDC_UPARROW
IDC_SIZE

IDC_SIZEALL

IDC_ICON
IDC_SIZENWSE

NULL

IDC

IDC_SIZEALL

IDC_ARROW

|IpszCursorName



. IDC_SIZENESW
. IDC_SIZEWE
. IDC_SIZENS

IpszCursorName Windows
Windows LoadStandardCursor LoadOEMCursor

HCURSOR hCursor;
/] Windows

hCursor = AfxGetApp()->LoadStandardCursor(IDC_UPARROW);
CWinApp::LoadOEMCursor, CWinApp::LoadCursor, ::LoadCursor

CWinApp::LoadStandardlcon

HICON LoadStandardlicon( LPCTSTRIpszlconName) const;



NULL

|pszlconName
Windows
WINDOWS.H |pszlconName

« IDI_APPLICATION
. IDI_HAND

. IDI_QUESTION

« IDI_EXCLAMATION
. IDI_ASTERISK

IpszlconName Windows
Windows LoadStandardicon LoadOEMIcon

CWinApp::LoadOEMIcon, CWinApp::Loadlcon, ::Loadlcon



CWinApp::LoadStdProfileSettings

void LoadStdProfileSettings( UINT nMaxMRU = AFX_MRU _ COUNT );

nMaxMRU

Initlnstance MRU
nMaxMRU 0 MRU

CWinApp::OnFileOpen, CWinApp::AddToRecentFileList

CWinApp::OnContextHelp

afx_msg void OnContextHelp( );

CWinApp
ON COMMAND(ID _CONTEXT_HELP, OnContextHelp)



SHIFT+F1
OnContextHelp

Windows
CWinApp::OnHelp, CWinApp::WinHelp

CWinApp::OnDDECommand

virtual BOOL OnDDECommand( LPTSTR IpszCommand );

|pszCommand
DDE

DDE

WinHelp



Windows DDE
DDE

BOOL CMyApp::OnDDECommand(LPTSTR IpszCommand)
{
If (CWinApp::OnDDECommand(IlpszCommand))

return TRUE;

/1 DDE TRUE

/1 DDE CWinApp::OnDDECommand
/1 DDE FALSE

return FAL SE;

}

CWinApp::EnableShellOpen

CWinApp::OnFileNew

afx_msg void OnFileNew( );

CWinApp



ON_COMMAND(ID_FILE_NEW, OnFileNew )

File New
22

/1 AppWizard
/| File New Open Print Setup
/1
BEGIN_MESSAGE _MAP(CMyApp, CWinApp)
IT{{AFX_MSG_MAP(CMYApp)
ON_ _COMMAND(ID_APP_ABOUT, OnAppAbout)
/| NOTE - the ClassWizard will add and remove mapping macros here.
/] DO NOT EDIT what you see in these blocks of generated code!
II}YAFX _MSG_MAP
/1
ON_ _COMMAND(ID_FILE _NEW, CWinApp::OnFileNew)
ON_COMMAND(ID_FILE_OPEN, CWinApp::OnFileOpen)
/1
ON _COMMAND(ID_FILE PRINT_SETUP, CWinApp::OnFilePrintSetup)
END MESSAGE_MAP()



/1
/l File New Open Print Setup

/1 CWinApp

/1 ClassWizard

/1 II{{AFX_MSG_MAP J//}}AFX_MSG_MAP
/1

I/l CMyApp::OnFileNew CMyApp::OnMyFileNew

BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
IT{{AFX_MSG_MAP(CMYApp)
ON_COMMAND(ID_APP_ABOUT, OnAppAbout)
ON_COMMAND(ID_FILE_NEW, OnMyFileNew)
ON_COMMAND(ID_FILE_OPEN, OnMyFileOpen)
ON_COMMAND(ID_FILE_PRINT_SETUP, OnMyFilePrintSetup)
II}'YAFX _MSG_MAP

END_MESSAGE_MAP()

CWinApp::OnFileOpen
CWinApp::OnFileOpen

afx_msg void OnFileOpen( );



CWinApp
ON_COMMAND(ID_FILE_OPEN, OnFileOpen)

File Open
22

/1 AppWizard
/| File New Open Print Setup
/1
BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
II{{AFX_MSG_MAP(CMYApp)
ON_COMMAND(ID_APP_ABOUT, OnAppAbout)
I/ NOTE - the ClassWizard will add and remove mapping macros here.
/] DO NOT EDIT what you see in these blocks of generated code!
II}YAFX _MSG_MAP
/1
ON _COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)
ON_COMMAND(ID_FILE_OPEN, CWinApp::OnFileOpen)
/1



ON COMMAND(ID_FILE PRINT_SETUP, CWinApp::OnFilePrintSetup)
END MESSAGE_MAP()

/1

/| File New Open Print Setup

/1 CWinApp

/1 ClassWizard

/1 II{{AFX_MSG_MAP [/}}AFX_MSG_MAP
/1

[l CMyApp::OnFileNew CMyApp::OnMyFileNew

BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
[I{{AFX_MSG_MAP(CMyApp)
ON_COMMAND(ID_APP_ABOUT, OnAppAbout)
ON_COMMAND(ID_FILE_NEW, OnMyFileNew)
ON_COMMAND(ID_FILE_OPEN, OnMyFileOpen)
ON_COMMAND(ID_FILE _PRINT_SETUP, OnMyFilePrintSetup)
[I}}AFX_MSG_MAP
END MESSAGE _MAP()

CWinApp::OnFileNew

CWinApp::OnFilePrintSetup

afx_msg void OnFilePrintSetup( );



CWinApp
ON_COMMAND(ID_FILE PRINT_SETUP, OnFilePrintSetup )

File Print
22

/1 AppWizard

/l File New Open Print Setup

/1

BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
IH{{AFX_MSG_MAP(CMyApp)
ON_COMMAND(ID_APP_ABOUT, OnAppAbout)

I NOTE - the ClassWizard will add and remove mapping macros here.
/1 DO NOT EDIT what you see in these blocks of generated code!
II}'}AEX _MSG_MAP

/1

ON_COMMAND(ID_FILE_NEW, CWinApp::OnFileNew)
ON_COMMAND(ID_FILE_OPEN, CWinApp::OnFileOpen)



/1

ON COMMAND(ID_FILE PRINT_SETUP, CWinApp::OnFilePrintSetup)
END MESSAGE _MAP()
/1

/l File New Open Print Setup

/1 CWinApp

/1 ClassWizard

/1 II{{AFX_MSG_MAP [//}}AFX_MSG_MAP
/1

I/l CMyApp::OnFileNew CMyApp::OnMyFileNew

BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
[I{{AFX_MSG_MAP(CMyApp)
ON_COMMAND(ID_APP_ABOUT, OnAppAbout)
ON_COMMAND(ID_FILE_NEW, OnMyFileNew)
ON_COMMAND(ID_FILE_OPEN, OnMyFileOpen)
ON_COMMAND(ID_FILE_PRINT_SETUP, OnMyFilePrintSetup)
[I}}AEX_MSG_MAP

END_ MESSAGE_MAP()

CWinApp::OnFileNew



CWinApp::OnHelp

afx_msg void OnHelp();

CWinApp

ON_COMMAND( ID_HELP, OnHelp)

F1 F1

F1

WINHELP.EXE
| D
WinHelp
CWinApp::OnContextHelp, CWinApp::OnHelpUsing,

CWinApp::OnHelplndex, Cwin- App::WinHelp



CWinApp::OnHelpFinder

afx_msg void OnHelpFinder();

CWinApp

ON_COMMAND( ID_HELP_FINDER, OnHelpFinder )

Help Finder
HELP_FINDER WinHelp

CWinApp::OnHelp, CWinApp::OnHelpUsing, CWinApp::WinHelp,
CWinApp::OnHelplndex

CWinApp::OnHelplndex

afx_msg void OnHelplndex( );

CWinApp



ON_COMMAND(ID_HELP_INDEX, OnHelplndex)

Help Index
HELP_ INDEX WinHelp

CWinApp::OnHelp, CWinApp::OnHelpUsing, CWinApp::WinHelp
CWinApp::OnHelp Using

afx_msg void OnHelpUsing( );

CWinApp

ON_COMMAND( ID_HELP_USING, OnHelpUsing)

Help Using
HELP_ _HELPONHELP WinHelp

CWinApp::OnHelp, CWinApp::OnHelplndex, CWinApp::WinHelp



CWinApp::Onldle

virtual BOOL Onldle( LONG ICount);

|Count
Onldle
1
0) |Count

Onldle

Onldle 0 Onldle



| Count |Count 0

1.
Onldle | Count 0
2. 0Onldle
3. Onldle
| Count
4, Onldle 0
Onldle
0
Onldle Onldle
Onldle
Onldle
ICount CWinApp::0Onldle
Onldle 0

ICount



Onldle

Onldle

BOOL CMyApp::Onldle(LONG ICount)

{

BOOL bMore = CWinApp::Onldle(ICount);

If (ICount == 0)

{

TRACE("App idle for short period of time\n");
bMore = TRUE;

}
elseif (ICount == 10)

{
TRACE("App idle for longer amount of time\n");
bMore = TRUE;

}
elseif (ICount == 100)

{

| Count



TRACE("App idle for even longer amount of time\n");

bMore=TRUE;
}

elseif (ICount == 1000)

{

TRACE("App idlefor quite along period of time\n");

[/l bM ore

I/ bMore
/]

}

return bMore;

Il TRUE

}

Il

/]

/] Task1l

Il

/] Task?2 Task1l
/]

/] Task3 Task4

I/

TRUE,
FALSE CWinApp::Onldle

| Count 0 1
Taskl

Taskl1l Task?2
Task3



/1 Task4 Task3
BOOL CMyApp::Onldle(LONG ICount)

{
/1

/1 CWinApp::Onldle

/1

iIf (CWinApp::Onldle(ICount))
return TRUE;

/1 CWinApp::Onldle | Count
Il
/1l | f
Il | Count o / 1
Il
/]
switch (ICount)
{
case 2.
Task1();
return TRUE; // Task?2
case 3:
Task2();

return TRUE: // Task3

CWinApp::Onldle
case

Task4



case 4.

Task3();
Task4();
return FALSE: //
}
return FALSE;
}

CWinApp::OpenDocumentFile

virtual CDocument* OpenDocumentFile( LPCTSTR IpszFileName);

CDocument NULL

|pszFileName



CDocument

BOOL CMyApp::Initlnstance()
{

/...

if (m_IpCmdLine[0] == "'\0")

{

/1

OnFileNew();

}

else

{
/1

OpenDocumentFile(m_IpCmdLine);

}
...



CWinApp::ParseCommandLine

void ParseCommandLine( CCommandLinelnfo& rCmdinfo );

rCmdlnfo
CCommandLinelnfo

CCommandLinelnfo::ParseParam

AppWizard MFC AppWizard
Ccommand- Linelnfo Initlnstance
ProcessShell Command ParseCommandLine

1. Initlnstance CCommandLinelnfo

ParseCommandLine
2. ParseCommandLine CCommandLinelnfo::ParseParam



3. ParseParam CCommandLinelnfo
ProcessShell Command
4. ProcessShell Command

ParseCommandLine
CCommandLinelnfo::m_nShell Command

CCommandLinelnfo, CWinApp::Initlnstance,
CCommandLinelnfo::ParseParam,CWinApp::ProcessShellCommand,
CCommandLinelnfo::m_nShellCommand

CWinApp::PreTranslateMessage

virtual BOOL PreTranslateMessage( MSG* pMsg );

PreTranslateM essage

pMsg
MSG



Windows TranslateMessage DispatchMessage

CWinApp::PreTranslateMessage

.:DispatchM essage, ::TranslateMessage

CWinApp::ProcessMessageFilter

virtual BOOL ProcessMessageFilter( int code, LPMSG IpMsg );

code
| pMsg

IpMsg
Windows MSG



Windows

MessageProc, WH_MSGFILTER

CWinApp::ProcessShellCommand

BOOL ProcessShellCommand( CCommandLinelnfo& rCmdinfo);

Initlnstance FALSE

rCmdinfo
CCommandLinelnfo



Initlnstance rCmdlnfo
CCommandLinelnfo

AppWizard MFC AppWizard
CCommandLinelnfo Initlnstance
ProcessShell Command ParseCommandLine

1. Initlnstance CCommandLinelnfo
ParseCommand-Line

2. ParseCommandLine CCommandLinelnfo::ParseParam

3. ParseParam CCommandLinelnfo

ProcessShell Command
4. ProcessShell Command

CCommandLinelnfo CCommandLinelnfo::m_nShellCommand
CCommandLinelnfo

enum({

FileNew,

FileOpen,

FilePrint,

FilePrintTo,

FileDDE,



CCommandLinelnfo::m_nShellCommand

CWinApp::ParseCommandLine, CCommandLinelnfo,
CCommandLinelnfo::ParseParam,
CCommandLinelnfo::m_nShellCommand

CWinApp::ProcessWndProcException

virtual LRESULT ProcessW ndProcException( CException* e, const MSG* pMsg );

Windows Windows OL
1L TRUE

pMsg
MSG Windows



Command failed”
“ Internal application error”

Cwnd::WindowProc, CException

CWinApp::RegisterShellFileTypes

void RegisterShellFileTypes( BOOL bCompat = FALSE );

bCompat
TRUE Print Print To



Defaultlcon
FALSE

Windows

AddDocTemplate
RegisterShellFileTypes RegisterShellFile- Types
EnableShellOpen

RegisterShellFileTypes CDocTemplate
Windows

.REG

CDocTemplate

CDocTemplate, CWinApp::EnableShellOpen,
CWinApp::AddDocTemplate



CWinApp::Run

virtual int Run();

WinM ain
Run Windows
WM _ QUIT
Run Onldle
PreTranslateM essage Windows
TranslateM essage Windows

D ispatchM essage

Run

CWinApp::PreTranslateMessage,
M _QUIT, ::DispatchM essage, ::TranslateM essage



CWinApp::RunAutomated

BOOL RunAutomated( );

OLE
CWinApp::RunEmbedded

CWinApp::RunEmbedded

BOOL RunEmbedded( );

/Automation”

“ Visual

-Automation”

C++



“ [Embedding” “ -Embedding”

“ Visual C++ " .

CWinApp::RunAutomated

CWinApp::SaveAllModified

virtual BOOL SaveAllModified( );

WM_QUERYENDSESSION

CDocument::SaveModified



CWinApp::SelectPrinter

void SelectPrinter( HANDLE hDevNames, HANDLE hDevMode, BOOL bFreeOld =
TRUE );

hDevNames
DEVNAMES

hDevMode
DEVMODE
bFreeOld
Print
hDevMode hDevNames NULL SelectPrinter

CPrintDialog, DEVMODE,DEVNAMES



CWinApp::SetDialogBkColor

void SetDialogBkColor( COLORREF cIrCtiIBk = RGB (192, 192, 192), COLORREF
clrCtlText = RGB(O, 0, 0) );

clrCtIBk

clrCtl Text

Initlnstance

BOOL CMyApp::Initlnstance()
{
/1
SetDialogBkColor(); Il



LoadStdProfileSettings(); // | NI MRU
/...

}
CWinApp::SetRegistryKey

void SetRegistryKey( LPCTSTR IpszRegistryKey );
void SetRegistryKey( UINT nIDRegistryKey );

| pszRegistryKey

nlDRegistryKey
|D/

| NI
m_pszRegistry Key CWinApp GetProfilelnt GetProfileString
WriteProfilelInt WriteProfileString MRU



HKEY CURRENT_USER\Software\<company name>\<application name>\<section

name>\<value name>.

CWinApp::Initinstance, CWinApp::GetProfilelnt, CWinApp::GetProfileString,
CWinApp::WriteProfilelnt, CWinApp::WriteProfileString

CWinApp::WinHelp

virtual void WinHelp( DWORD dwData, UINT nCmd = HELP_CONTEXT );

dwData
nCmd

nCmd
dwData
Windows WinHelp

WinHelp WinHelp



WinHelp

/1 HELPIDS.H

Il

/1

/1 (1) .CPP DWORD

/1 | D CWinApp::WinHelp

Il (2) HPJ [MAP]

/1 “ HID_ MYTOPIC”

/1 ID101

/1 “ HID MYTOPIC”

/1 .RTF “O#
/1 #HID_MYTOPIC

Il

/1 RESOURCE.H
Il

Il | D MAKEHM
[IAppWizard MAKEHELP.BAT

Il | D HM



/1
/1 | D
#define HID_MYTOPIC 101

/1 .RTF

/[ HID_ MYTOPIC”

/1 HELPIDS.H DWORD | D HID MYTOPIC
AfxGetApp()->WinHelp(HID _MYTOPIC);

/1 MAKEHM .HM

/1 AppWizard

/1 MAKEHELP.BAT

Il MAKETM RESOURCE.H

/1 #define

/1 #defineID_ MYCOMMAND 0x08004

/1 | D 0x10000

/1 DWORD 0x18004 D

/1 MFC 28

HID MYCOMMAND 0x18004

/1 1D

/1 WinHelp My Command

/1 F1 WinHelp

/1 WinHelp
/1



AfxGetApp()->WinHelp(0x10000+ ID_ MYCOMMAND);

CWinApp::OnContextHelp, CWinApp::OnHelpUsing,
CWinApp::OnHelp, CWinApp::OnHelplndex, ::WinHelp

CWinApp::WriteProfilelnt

BOOL WriteProfilelnt( LPCTSTR IpszSection, LPCTSTR IpszEntry, int nValue );

| pszSection
null

|pszEntry
null

nValue



NI

. Windows NT

. Windows 3.X W IN.INI

. Windows 95 WIN.INI
CString strSection = "My Section";
CString strStringltem ="My String Item";
CString strintltem ="My Int Item";

CWinApp* pApp = AfxGetApp();
pApp->WriteProfileString(strSection, strStringltem, "test");
CString strValue;

strValue = pApp->GetProfileString(strSection, strStringltem);
ASSERT(strValue == "test");
pApp->WriteProfilelnt(strSection, strintltem, 1234);

int nValue;



nValue = pApp->GetProfilelnt(strSection, strintitem, 0);
ASSERT(nValue == 1234);

CWinApp::GetProfilelnt, CWinApp::WriteProfileString

CWinApp::WriteProfileString

BOOL WriteProfileString( LPCTSTR IpszSection, LPCTSTR IpszEntry, LPCTSTR
|pszValue);

| pszSection
null

| pszEntry
null



|pszValue

NULL |pszEntry
| N |
. Windows NT
o W indows 3.X WIN.INI
R Windows 95 WIN.INI

CString strSection = "My Section";
CString strStringltem = "My String Item";
CString strintltem ="My Int [tem";

CWinApp* pApp = AfxGetApp();
PApp->WriteProfileString(strSection, strStringltem, "test");
CString strValue;

strValue = pApp->GetProfileString(strSection, strStringltem);
ASSERT(strValue == "test");
PApp->WriteProfilelnt(strSection, strintlitem, 1234);



int nValue;
nValue = pApp->GetProfilelnt(strSection, strintitem, 0);
ASSERT(nValue == 1234);

CWinApp::GetProfileString,
CWinApp::WriteProfilelnt, ::W ritePrivateProfileStringCW inApp::SetRegistryKey

CWinApp::m_bHelpMode

SHIFT+F1 TRUE
FALSE
m_bHelpMode
BOOL



CWinApp::m_hlnstance

Windows W inM ain hlnstance m_hlnstance
Windows

AfxGetlnstanceHandle m_hlinstance HINSTANCE

/] hlnstance

/[l Windows API MFC

/1 hlinstance

HCURSOR hCursor;
hCursor = ::LoadCursor(AfxGetApp()->m_hlnstance,
MAKEINTRESOURCE(IDC_ MYCURSOR));

/] hlnstance AfxGetlnstanceHandle

hCursor = ::LoadCursor(AfxGetinstanceHandle(),
MAKEINTRESOURCE(IDC_MYCURSOR));

/] hlnstance

I/ AfxGetResourceHandle AfxGetlnstanceHandle

hCursor = ::LoadCursor(AfxGetResourceHandle(),



MAKEINTRESOURCE(IDC_MYCURSOR));

/1 CWinApp::LoadCursor
hCursor = AfxGetApp()->LoadCursor(IDC_MYCURSOR);
CWinApp::m_hPrevinstance

Windows WinM ain hPrevinstance
Win32 m_hPrevinstance NULL
CWnd::FindWindow

CWinApp::m_IpCmdLine

Windows WinMain |pCmdLine
m_IpCmdLine
m_IpCmdLine LPSTR

null

BOOL CMyApp::Initlnstance()



{
...

if (m_IpCmdLine[0] == "\0")
{

Il

OnFileNew();
}

else

{
Il

OpenDocumentFile(m_IpCmdLine);

}
...

CWinApp::m_nCmdShow

Windows WinMain nCmdShow
CWnd::ShowWindow m_nCmdShow



m_nCmdShow int

BOOL CMyApp::Initlnstance()

{
...

/1 MDI

CMainFrame* pMainFrame = new CMainFrame;

if (!pMainFrame->LoadFrame(IDR_MAINFRAME))
return FAL SE;

/1

m_pMainWnd = pMainFrame;
/1 nCmdShow

/1

pMainFrame->ShowWindow(m_nCmdShow);
pMainFrame->UpdateWindow();
...

}



CWinApp::m_pActiveW nd

OLE
NULL

OLE
AfxGetMainWnd, CWinThread::m_pMainWnd

CWinApp::m_pszAppName

CWinApp
ID AFX_IDS_APP_TITLE

AfxGetAppName m_pszAppName const char*

m _pszAppName

OLE



CWinApp free( )
_tcsdup( )

// CWinApp MFC

// Initlnstance

free((void*)m _pszAppName);

//

// CWinApp

m _pszAppName=_tcsdup(_T("d:\\somedir\\myapp.exe"));

CWnd* pWnd;

/1 pWnd CWnd

/1 CWnd::MessageBox

/1

pWnd->MessageBox("Some message", AfxGetApp()->m_pszAppName);
/1 AfxGetAppName

pwWnd->MessageBox("Some message", AfxGetAppName());
/1

/1 AfxMessageBox
AfxMessageBox("Some message");



CWinApp::m_pszExeName

m_pszAppName
m_pszExeName const char*

m_pszExeName

CWinApp free( )
_tcsDup( )
// CWinApp MFC
// Initlnstance
free((void*)m_pszExeName) ;
// .EXE
// CWinApp

m pszExeName=_tcsdup(_T("d:\\somedir\\myapp™));



CWinApp::m_pszHelpFilePath

m_pszHelpFilePath
HLP”

m_pszHelpFilePath

Initlnstance m_pszHelpFilePath
const char*

m_pszHelpFilePath

CWinApp free( )
_tcsDup( )

// CWinApp MFC

// Initlnstance

free((void*)m pszHelpFilePath);

// -HLP

// CWinApp
m pszHelpFilePath=_tcsdup(_T("d:\\somedir\\myapp.hlp"));



CWinApp::m_pszProfileName

AN m_pszProfileName const char*

m_pszProfileName

CWinApp free( )
_tcsDup( )
// CWinApp MFC
// Initlnstance
free((void*)m_pszProfileName);
// S INI
// CWinApp

m _pszProfileName=_tcsdup(_T("d:\\somedir\\myini.ini"));

CWinApp::GetProfileString, CWinApp::GetRofilelnt,
CWinApp::WriteProfilelnt, CWinApp::WriteProfileString



CWinApp::m_pszRegistryKey

LPCTSTR m_pszRegistryKey;

| NI

. Windows NT

HKEY CURRENT_USER/SoftWare/LocalAppWizard-Generated/

. Windows 3.x | NI
. Windows 95 I NI
m_pszRegistryKey
CWinApp free() _tesDup()
/1 CWinApp MFC
Il Initlnstance

free((void*)m_pszRegistryKey);
Il



[ CWinApp
m_pszRegistryKey=_tcsdup( T("HKEY CURRENT_USER\\SoftWare\\mycompan
y\\myapp\\thissection\\this-value”));

CWinApp::SetRegistryKey



CWindowDC

CObject
CDC
CWindowDC I
CWindowDC CDC Windows
GetWindowDC ReleaseDC CWindowDC
CWnd
CWindowDC “ Visual C++ " “

#include <afxwin.h>

CDC



CWindowDC

Construction

CWindowDC CWindowDC

Data Members

m_hWnd CWindowDC HWND

CWindowDC::CWindowDC

CWindowDC( CWnd* pWnd );
throw( CResourceException );

pwnd



CWindowDC pWnd CWnd
Windows GetWindowDC

Windows GetWindowDC Cresource-
Exception Windows
Windows 5

CDC, CClientDC, CWnd



CWindowDC::m_hWnd

CWnd HWND CWindowDC m_hWnd HWND



CWinThread

CObject
CcmdTarget
CWinThread I
CWinThread
CWinApp CWinApp CWinThread CWinThread
CWinThread
CWinApp
CWinThread

CWinThread



m_bAutoDelete FALSE

MFC CWinThread
CWinThread
CWinThread MFC MFC
_beginthreadex MFC API

AfxBeginThread
AfxBeginThread
CWinThread CRuntimeClass
AfxBeginThread

AfxBeginThread

AfxBeginThread CWinThread
AfxBeginThread CWinThread
CreateThread
CWinThread
CWinThread “ Visual C++ ” “

C++ M FC ” 111 ” 11

CWinApp,CCmdTarget



CWinThread

Data Members

m_DbAutoDelete

m_hThread

m_nThreadlD D

m_pMainWnd

m_pActiveWnd OLE

Construction

CwinThread CWinThread
CreateThread CWinThread

Operations

GetMainWnd

GetThreadPriority

PostThreadMessage CWinThread
ResumeThread

SetThreadPriority

SuspendThread



Overridables

Exitlnstance

Initlnstance

Onldle

PreTranslateMessage Windows TranslateM essage
D ispatchM essa- ge

IsldleM essage

ProcessWndProcException

ProcessMessageFilter
Run

CWinThread::CreateThread

BOOL CreateThread( DWORD dwCreateFlags = 0, UINT nStackSize = 0,
LPSECURITY_ATTRIBUTES IpSecurityAttrs= NULL );



dwCreateFlags

« CREATE _SUSPENDED
ResumeThread

nStackSize

|pSecurityAttrs
SECURITY_ATTRIBUTES

AfxBeginThread



CreateThread
AfxBeginThread, CWinThread::CWinThread, ::CreateThread

CWinThread::CWinThread

CWinThread();

CWinThread CreateThread
AfxBeginThread AfxBeginThread
CreateThread

CWinThread::CreateThread

CWinThread::Exitlnstance

virtual int Exitlnstance( );

0 0
:GetExitCode- Thread.



Run
|nitl nstance

Run

m_bAutoDelete CWinThread

Exitlnstance Exitlnstance

CWinApp::Exitlnstance
CWinThread::GetMainW nd

virtual CWnd * GetMainWnd( );

OLE
CWinThread CWinApp::m_pActiveWnd



OLE
m_pMainWnd

OLE
m_pmainWnd
m_pActiveWnd

OLE
m_pMainWnd

AfxGetMainWnd

CWinThread::GetThreadPriority

int GetThreadPriority( );



« THREAD_PRIORITY_TIME_CRITICAL

« THREAD_PRIORITY_HIGHEST

« THREAD_PRIORITY_ABOVE_NORMAL
« THREAD_PRIORITY_NORMAL

e« THREAD_PRIORITY_BELOW_NORMAL
e« THREAD_PRIORITY_LOWEST

« THREAD_PRIORITY_IDLE

“ Win32 SDK
.:SetThreadPriority

CWinThread::SetThreadPriority, ::GetThreadPriority

CWinThread::Initlnstance

virtual BOOL Initlnstance( );



Initlnstance
Initlnstance

AfxBeginThread
CWinApp::Initlnstance

CWinThread::IsldleMessage

virtual BOOL IsldleMessage( MSG* pMsg );

Onldle



pPMsg

Onldle
Onldle
Onldle
CWinApp
IsldleM essage WM _TIMER
BOOL CMyApp::IsldleMessage( MSG* pMsg )
{
if 'CWinApp::IsidileMessage( pMsg ) ||
pMsg->message == WM _TIMER)
return FAL SE;
else
return TRUE;
}

WM_TIMER



CWinThread::Onldle

virtual BOOL Onldle( LONGICount);

| Count
Onldle
1
0 |Count

Onldle



Onldle 0 Onldle
| Count | Count 0

Onldle

CWinApp::Onldle

CWinThread::PostThreadMessage

BOOL PostThreadMessage( UINT message , WPARAM wParam, LPARAM
|Param );

message



wParam

| Param

CWinThread
ON THREAD MESSAGE

ON_THREAD_MESSAGE

CWinThread::PreTranslateMessage

virtual BOOL PreTranslateMessage( MSG * pMsg );

PreTranslateM essage



pMsg
MSG

Windows .. TranslateM essage :DispatchMessage
Windows

CWinApp::PreTranslateMessage

CWinThread::ProcessMessageFilter

virtual BOOL ProcessMessageFilter( int code, LPMSG IpMsg );



code
|pM sg

IpMsg
Windows MSG

Windows

MessageProc, WH_MSGFILTER

CWinThread::ProcessWndProcException

virtual LRESULT ProcessW ndProcException( CException *e, const MSG *pMsg );



WM _CREATE -1 0

pMsg
MSG Windows

WM_CREATE
WM_PAINT WM_PAINT



CWinApp::ProcessWndProcException

CWinThread::ResumeThread

DWORD ResumeThread( );

OXFFFFFFFF
1

SuspendThread
CREATE_SUSPENDED
1 0

CWinThread::SuspendThread, ::ResumeThread



CWinThread::Run

virtual int Run( );

WM _QUIT
Run Onldle
PreTranslateM essage
.:TranslateM essage
.:DispatchM essage

Run

CWinApp::Run

:GetExitCodeThread

Run

Windows

Windows
Windows



CWinThread::SetThreadPriority

BOOL SetThreadPriority( int nPriority );

nPriority

« THREAD_PRIORITY_TIME_CRITICAL

« THREAD_PRIORITY_HIGHEST

« THREAD_PRIORITY_ABOVE_NORMAL
e« THREAD_PRIORITY_NORMAL

e« THREAD_PRIORITY_BELOW_NORMAL
« THREAD_PRIORITY_LOWEST

« THREAD_PRIORITY _IDLE

“ Win32 SDK



.:SetThreadPriority

CreateThread
CWinThread::GetThreadPriority, ::SetThreadPriority

CWinThread::SuspendThread

DWORD SuspendThread( );

OXFFFFFFFF

ResumeThread

CWinThread::ResumeThread, ::SuspendThread



CWinThread::m_bAutoDelete

CWinThread m_DbAutoDelete
BOOL

CWinThread::m_hThread

CWinThread m_hThread HANDLE



CWinThread::m_nThreadlID

CWndThread m_nThreadlD DWORD

CWinThread::m_pActiveWnd

m_pActiveWnd

NULL
CWinApp m_pActiveW nd CWnd*

Initlnstance

CWinThread::Initlnstance, CWinThread::m_pMainWnd



CWinThread::m_pMainW nd

m_pMainWnd

NULL
CWinApp m_pMainWnd
CWnd*

Initlnstance

CWinThread::Initlnstance



CWnd

CObject
CcmdTarget
CWwWnd I

CWnd

CWnd Windows CWnd CWnd
Windows Windows

CWnd Create CWnd
DestroyW indow Windows
CWwWnd WndProc Windows

CWnd OnMessage



OnM essage

CWnd Windows CWnd
CWnd
Cwnd Create Cwnd
CWnd DestroyWindow
CWnd
CFrameWnd CMDIFrameWnd CMDIChildWnd CView
CDialog Ccwnd CButton

#include <afxwin.h>

CFrameW nd, CView



CWnd

MDI

OLE

Data Members

m_hwWnd CWnd HWND

Construction/Destruction

CWnd CWnd
DestroyWindow Windows



Initialization

Create
PreCreateWindow
CalcWindowRect
GetStyle
GetExStyle
Attach

Detach

PreSubclassWindow
SubclassWindow
UnsubclassWindow
FromHandle

FromHandlePermanent

DeleteTempMap

CWnd
Cwnd
Windows CWnd
Windows CWnd

SubclassWindow

Cwnd CWnd
CwWnd
Cwnd
CwWnd
Cwnd
Cwnd
CWnd
NULL

CWinApp
FromHandle CWnd



GetSafeHwnd

CreateEx

CreateControl

Window State Funtions

m_hW nd
NULL

Windows

OLE
CWnd

NULL

Cwnd
MFC

IsWindowEnabled
EnableWindow
GetActiveWindow
SetActiveWindow
GetCapture

SetCapture

GetFocus

SetFocus
GetDesktopWindow
GetForegroundWindow

SetForegroundWindow
Getlcon

Windows

CWnd

CWnd
CWnd



Setlcon
GetWindowContextHelpld
SetWindowContextHelpld
ModifyStyle
ModifyStyleEx

WindowSize and Position

GetWindowPlacement
SetWindowPlacement

GetWindowRgn
SetWindowRgn
Islconic
IsZoomed
MoveWindow
SetWindowPos

ArrangelconicW indows
BringWindowToTop
GetWindowRect

Cwnd
CwWnd
CWnd

CWnd
Cwnd



GetClientRect

WindowAccess Functions

CcCwnd

ChildWindowFromPoint
FindWindow
GetNextWindow

GetOwner
SetOwner
GetTopWindow
GetWindow
GetLastActivePopup
|sChild

GetParent
GetSafeOwner
SetParent
WindowFromPoint
GetDlgltem
GetDIgCtrlID

Cwnd
Cwnd
Cwnd

Cwnd
CcCwnd

CwWnd

CWnd
ID

| D



SetDIgCtrlID

D D
GetDescendantW indow |D
GetParentFrame CWnd
SendMessageToDescendants
GetTopLevelParent
GetTopLevelOwner
GetParentOwner
GetTopLevelFrame
UpdateDialogControls
UpdateData
CenterWindow
Update/Painting Functions
BeginPaint Cwnd
EndPaint
Print
PrintClient

LockWindowUpdate



UnlockWindowUpdate CWnd::LockWindowUpdate
GetDC
GetDCEX

RedrawWindow
GetWindowDC

ReleaseDC

UpdateWindow

SetRedraw CWnd
GetUpdateRect CWnd
GetUpdateRgn CWnd

Invalidate

InvalidateRect

InvalidateRgn



ValidateRect
ValidateRgn
ShowWindow
IsW indowVisible

ShowOwnedPopups
EnableScrollBar

CoordinateMapping Functions

MapWindowPoints
ClientToScreen

ScreenToClient

Window Text Functions

CWnd

SetWindowText

GetWindowText



GetWindowTextLength

SetFont
GetFont

Scrolling Functions

GetScrollPos
GetScrollRange
ScrollWindow
ScrollWindowEXx

GetScrolllnfo
GetScrollLimit
SetScrollinfo
SetScrollPos

SetScrollRange
ShowScrollBar
EnableScrollBarCtrl
GetScrollBarCtrl
RepositionBars

SCROLLINFO

ScrollWindow



Drag-Drop Functions

DragAcceptFiles

Caret Functions

CreateCaret
CreateSolidCaret
CreateGrayCaret
GetCaretPos
SetCaretPos
HideCaret
ShowCaret

Dialog-Boxltem Functions

CheckDIlgButton
CheckRadioButton

GetCheckedRadioButton | D
DigDirList

DligDirListComboBox

DlgDirSelect

DligDirSelectComboBox



GetDIlgltemlInt
GetDlgltemText
GetNextDlgGroupltem
GetNextDIgTabltem

IsDIgButtonChecked
IsDialogMessage

SendDlgltemM essage
SetDlgltemlnt
SetDlgltemText
SubclassDIgltem

ExecuteDIglnit
RunModalLoop
ContinueM odal
EndModalLoop

WS TABSTOP

Windows
CwWnd

CWnd



Data-Binding Functions

BindDefaultProperty

BindProperty

GetDSCCursor

Menu Functions

DataSource

MFC

UserName

Password

SQL

GetMenu
SetMenu
DrawMenuBar
GetSystemMenu
HiliteM enultem

ToolTip Functions

EnableToolTips
CancelToolTips



FilterTool TipMessage
OnToolHitTest

Timer Functions

SetTimer

WM_TIMER

KillTimer

Alert Functions

FlashWindow
M essageBoXx

WindowM essage Functions

GetCurrentMessage
Default

PreTranslateM essage

OnMessage

TranslateM essage

Windows
DispatchM essage



CWinApp

SendMessage CWnd
PostM essage

SendNotifyMessage

Clipboard Functions
ChangeClipboardChain CWnd
SetClipboardViewer CWnd

OpenClipboard

GetClipboardOwner
GetOpenClipboardWindow
GetClipboardViewer

Windows

CloseClipboard



OLE Controls

SetProperty
OnAmbientProperty
GetControlUnknown
GetProperty
InvokeHelper

Overridables

OLE

OLE
OLE
OLE

WindowProc
DefWindowProc
PostNcDestroy
OnNotify
OnChildNotify

DoDataExchange

CWnd

OnNcDestroy

UpdateData



Initialization M essage Handlers

OnlnitMenu
OnlnitMenuPopup

System Message Handlers

OnSysChar

OnSysCommand

OnSysDeadChar
OnSysKeyDown
OnSysKeyUp
OnCompacting
OnDevModeChange

OnFontChange

Windows

ALT

ALT



OnPalettelsChanging
OnPaletteChanged
OnSysColorChange

OnWindowPosChanging

OnWindowPosChanged

OnDropFiles
OnSpoolerStatus
OnTimeChange

OnWinlniChange

Windows

SetWindowPos

SetWindowPos

WIN.INI



General Message Handlers

OnCommand

OnActivate CWnd

OnActivateApp

General Message Handlers

OnCancelMode CWnd

OnChildActivate CWnd CWnd
M DI

OnClose CwWnd

OnCopyData

OnCreate

OnCtlColor CWnd

OnDestroy CWnd

OnEnable CWnd

OnEndSession



OnEnterldle

OnEraseBkgnd
OnGetMinMaxlInfo

OnlconEraseBkgnd

OnKillFocus
OnMenuChar

OnMenuSelect
OnMove
OnMoving
OnDeviceChange

OnStyleChanged

Windows

CWnd

CWnd

Cwnd

Windows

CWnd

:SetWindowlLong



OnStyleChanging Windows .:SetWindowlLong

OnPaint
OnParentNotify

OnQueryDraglcon CWnd
OnQueryEndSession Windows
OnQueryNewPalette CWnd

OnQueryOpen CWnd

General Message Handlers

OnSetFocus CWwnd
OnShowWindow CWnd
OnSize CWnd
OnSizing

OnStyleChanged
OnStyleChanging



Control Message Handlers

OnCharToltem
LBS WANTKEYBOARDINPUT
WM _ CHAR
OnCompareltem
OnDeleteltem

OnDrawltem

OnDSCNotify

OnGetDIgCode
TAB

OnMeasureltem
CWnd Windows
SendChildNotifyL astMsg

ReflectChildNotify



OnWndM sg
ReflectLastMsg
OnVKeyToltem

Input M essage Handlers

Cwnd
WM _KEYDOWN

OnChar
OnDeadChar
OnHScroll
OnKeyDown
OnKeyUp
OnLButtonDDbICIk

Input M essage Handlers

CWnd

OnLButtonDown
OnLButtonUp
OnMButtonDbICIlk
OnMButtonDown



OnMButtonUp
OnMouseActivate

OnMouseMove
OnMouseWheel
WindowsNT4.0

OnRegisteredMouseWheel
Windows 95 WindowsNT 3.51

OnRButtonDDbICIk
OnRButtonDown
OnRButtonUp
OnSetCursor

OnTimer SetTimer

OnV Scroll
OnCaptureChanged

Nonclient-Area Message Handlers

OnNcActivate



OnNcCalcSize
OnNcCreate
OnNcDestroy

OnNnNCcHIitTest

OnNcLButtonDDbICIlk
OnNcLButtonDown
OnNcLButtonUp
OnNcMButtonDDbICIlk
OnNcMButtonDown

OnNcMButtonUp

OnCreate

CWnd
SetCapture
Windows
CWnd
CWnd
CWnd
CWnd
CWnd

CWnd



Nonclient-Area Message Handlers

OnNcMouseMove

OnNcPaint
OnNcRButtonDbICIk

OnNcRButtonDown

OnNcRButtonUp

MDI Message Handlers

CWnd

CWnd

CWnd

CWnd

OnMDIActivate MDI

Clipboard Message Handlers

OnAskCbFormatName

OnChangeCbChain
OnDestroyClipboard

OnDrawClipboard

Windows EmptyClipboard



OnHScrollClipboard

OnPaintClipboard
OnRenderAllFormats
OnRenderFormat
OnSizeClipboard

OnV ScrollClipboard

Menu Loop Notification

OnEnterMenuLoop
OnExitMenuLoop



CWnd::ArrangelconicWindows

UINT ArrangelconicWindows( );

GetDesktopW indow

M DI
CMDIFrameWnd::MDIlconArrange

CWnd::GetDesktopWindow
:ArrangelconicWindows

MDI

CMDIFrameWnd::MDIllIconArrange



CWnd::Attach

BOOL Attach( HWND hWndNew );

hWndNew
Windows

Windows CWnd
CWnd::Detach, CWnd.:m_hWnd, CWnd::SubclassWindow

CWnd::BeginPaint

CDC* BeginPaint( LPPAINTSTRUCT IpPaint);



CWnd

|pPaint
PAINTSTRUCT

CWnd
RECT

Invalidate InvalidateRect

WM_ONERASEBKGND

WM _ PAINT
BeginPaint

EndPaint

PAINTSTRUCT

InvalidateRgn

BeginPaint

BeginPaint
EndPaint
BeginPaint



CWnd::EndPaint, CWnd::Invalidate, CWnd::InvalidateRgn, ::BeginPaint,
CPaintDC

CWnd::BindDefaultProperty

void BindDefaultProperty( DISPID dwDisplD, VARTYPE vtProp, LPCTSTR
szFieldName, CWnd * pDSCWnd );

dwDisplD
DISPID

VtProp
— VT BSTR VT _VARIANT

szFieldName

pDSCWwWnd
DCS

| D GetDIlgltem



DataSource UserName Password
SQL Cwnd
BindDefaultProperty
BOOL CMyDIg::OnlnitDialog()

{
CWnd* pDSC = GetDIgltem(IDC_REMOTEDATACONTROL);
CWnd* pList = GetDIgltem(IDC_DBLISTBOX);
pList->BindDefaultProperty(0x2,
VT BSTR, T("CourselD"), pDSC);
CWnd* pEdit = GetDIlgltem(IDC_MASKEDBOX);
pEdit->BindDefaultProperty(0x16,
VT BSTR, T("InstuctorliD"), pDSC);
return TRUE;
}

CWnd::GetDSCCursor, CWnd::BindProperty



CWnd::BindProperty

void BindProperty( DISPID dwDispID, CWnd * pwWndD SC );

dwDisplID
DISPID
pWndD SC
DCS
| D GetDIgltem
MEC BindProperty
BOOL CMyDIlg::OnlnitDialog()
{

CWnd* pDSC = GetDIgltem(IDC_REMOTEDATACONTROL);
CWnd* pList= GetDIlgltem(IDC_DBLISTBOX);
pList.BindProperty(0x9, pDSC);



return TRUE;

CWnd::GetDSCCursor, CWnd::BindDefaultProperty
CWnd::BringWindowToTop

void BringWindowToTop( );

CWnd BringWindowToTop
MD I BringWindowToTop
SetWindowPos Z

BringWindowToTop
:BringWindowToTop

CWnd::CalcWindowRect

virtual void CalcWindowRect( LPRECT IpClientRect, UINT nAdjustType =



adjustBorder );

|pClientRect
RECT CRect
nAdjustType
CWnd::adjustBorder =
0 CWnd::adjustBorder = 1
IpClientRect Create

AdjustWindowRectEX



CWnd::CancelToolTips

static void PASCAL CancelToolTips( BOOL bKeys = FALSE );

bKeys
TRUE
FALSE

CWnd::Enable ToolTips
EnableToolTips, TTM_ACTIVATE

CWnd::CenterWindow

void CenterWindow( CWnd* pAlternateOwner = NULL );



pAlternateOwner

CDialog::OnlnitDialog

pAlternateOwner
pAlternateOwner
CWnd::GetDesktopWindow

CWnd::GetDesktopWindow, CDialog::OnlnitDialog

CWnd::ChangeClipboardChain

BOOL ChangeClipboardChain( HWND hWndNext );



hWndNext
CWnd

CWnd hWndNext
CWnd

CWwnd::SetClipboardViewer, ::ChangeClipboardChain

CWnd::CheckDIgButton

void CheckDIgButton( int nIDButton, UINT nCheck);

niDButton



nCheck
nCheck CheckDIlgButton

nCheck 2

CheckDIlgButton BM_SETCHECK
CWnd::IsDlgButtonChecked, CButton::SetCheck, ::CheckDIgButton

CWnd::CheckRadioButton

void CheckRadioButton( int nIDFirstButton, int niDLastButton, int
nIDCheckButton );

nIDFirstButton

niDLastButton



nIDCheckButton

CheckRadioButton BM_ _SETCHECK
CWnd::GetCheckedRadioButton, CButton::SetCheck, ::CheckRadioButton

CWwWnd::ChildW indowFromPoint

Cwnd* ChildWindowFromPoint( POINT point) const;
CWnd* ChildWindowFromPoint( POINT point, UINT nFlags) const;

NULL
CWnd



Cwnd*

CWnd*
point
nflags
CWP_ALL

CWP_SKIPINVISIBLE
CWP_SKIPDISABLED
CWP_SKIPTRANSPARENT

CWnd
CWnd::WindowFromPoint, ::ChildW indowFromPoint



CWnd::ClientToScreen

void ClientToScreen( LPPOINT IpPoint) const;
void ClientToScreen( LPRECT IpRect ) const;

|pPoint
POINT CPoint
| pRect
RECT CRect
| pPoint |pRect POINT RECT

ClientToScreen

CWnd::ScreenToClient, ::ClientToScreen

ClientToScreen

CPoint

CRect



CWnd::ContinueModal

BOOL ContinueModal( );

EndModalLoop 0

RunModalLoop
EndModalLoop

RunModalLoop, EndModalLoop

CWnd::Create

virtual BOOL Create( LPCTSTR IpszClassName, LPCTSTR IpszWindowName,
DWORD dwsStyle, const RECT& rect, CWnd* pParentWnd, UINT nlID,
CCreateContext* pContext = NULL);



|pszClassName

null Windows
WNDCLASS AfxRegisterWndClass
NULL
Ccwnd
|pszWindowName
null
dwStyle
WS POPUP
CWnd::CreateEx
rect

pParentWnd
pParentWnd



niD

pContext

Windows CWnd

CWnd
Create Windows CWnd Create

CWnd::CWnd, CWnd::CreateEx

CWnd::CreateCaret

void CreateCaret( CBitmap* pBitmap );

pBitmap



CBitmap::CreateBitmap Windows

CreateDIBitmap CBitmap::LoadBitmap
CreateCaret
ShowCaret
CWnd
CBitmap::CreateBitmap, .:CreateDIBitmap, .:DestroyCaret,

CBitmap::LoadBitmap, CWnd::ShowCaret, ::CreateCaret

CWnd::CreateControl

BOOL CWnd::CreateControl( LPCTSTR IpszClass, LPCTSTR IpszWindowName,
DWORD dwsStyle, const RECT& rect, CWnd* pParentWnd, UINT nID, CFile*
pPersist= NULL, BOOL bStorage = FALSE, BSTR bstrLicKey = NULL );

BOOL CWnd::CreateControl( REFCLSID clsid, LPCTSTR IpszWindowName,
DWORD dwsStyle, const RECT& rect, CWnd* pParentWnd, UINT nID, CFile*



pPersist = NULL, BOOL bStorage = FALSE, BSTR bstrLicKey = NULL );

0
|pszClass
OLE “ ” ProglD
“ CIRCS3.Circ3Ctrl.1”
CLSID

“ {9DBAFCCF-592F-101B-85CE-00608CEC297B}"”

CreateControl ID
| pszWindowName

NULL

dwStyle

Windows
rect

CRect

RECT



pParentWnd

NULL
nlD
| D
pPersist
CFile
NULL
NULL CFile
CFile
CreateControl
bStorage
pPersist | Storage
pPersist bStorage
bStorage FALSE

bstrLicKey

| Stream

TRUE

pPersist
FALSE



NULL

clsid

OLE MFC
CreateControl CWnd::Create
CreateControl OLE

CreateControl Windows dwStyle

« WS VISIBLE
« WS DISABLED
Enable
« WS BORDER
« WS GROUP

WS GROUP

CWnd::Create

CwWnd
Cwnd

BorderStyle

WS _GROUP



e« WS_TABSTOP TAB
TAB WS _TABSTOP

CWnd::CreateEx

BOOL CreateEx( DWORD dwExStyle, LPCTSTR IpszClassName, LPCTSTR
|pszWindowName, DWORD dwsStyle, int x, int y, int nWidth, int nHeight, HWND
hwndParent, HMENU nIDorHMenu, LPVOID IpParam = NULL );

BOOL CreateEx(DWORD dwExStyle, LPCTSTR IpszClassName, LPCTSTR
|lpszWindowName, DWORD dwStyle, const RECT& rect, CWnd* pParentWnd,
UINT nID, LPVOID IpParam = NULL);

dwExStyle
CWnd

|pszClassName
null Windows



WNDCLASS

lpszWindowName
null

dwStyle

CWnd::Create

X

CWnd
y

CWnd
nWidth

CWnd
nHeight

CWnd
hwndParent

CWnd
NULL

niDorHMenu

AfxRegisterwndClass

NULL



|pParam

CREATESTRUCT |pCreateParams
rect
pParentWnd
pParentWnd
nlD
D
dwExStyle
CreateEx WNDCLASS
CreateEx 1D
CreateEx Windows WM_GETMINMAXINFO

WM _ NCCREA-TE WM _NCCALCSIZE WM CREATE
Cwnd



OnCreate

OnMessage

WS _VISIBLE Windows
lpszWindowName

dwStyle
CWnd::Create, ::CreateWindowEX

CWnd::CreateGrayCaret

void CreateGrayCaret( int nWidth, int nHeight );

nWidth

nHeight



nWidth nHeight

SM_CXBORDER SM_CYBORDER Windows
GetSystemMetrics

CreateGrayCaret

ShowCaret
CWwWnd

:DestroyCaret, ::GetSystemMetrics, CWnd::ShowCaret, ::CreateCaret



CWnd::CreateSolidCaret

void CreateSolidCaret( int nWidth, int nHeight );

nWidth
0
nHeight
0
nWidth nHeight
SM_CXBORDER SM_CYBORDER Windows

GetSystemMetrics



CreateSolidCaret

ShowCaret
CWwWnd

:DestroyCaret, ::GetSystemMetrics, CWnd::ShowCaret, ::CreateCaret

CWnd::CWnd

CWnd();

CWwWnd CreateEx Create
Windows

CWnd::CreateEx, CWnd::Create



CWnd::Default

LRESULT Default();

CWnd::DefWindowProc, ::DefWindowProc

CWnd::DefWindowProc

virtual LRESULT DefWindowProc( UINT message, WPARAM wParam, LPARAM
|Param );



message
Windows

wParam

|Param

CWnd::Default, ::DefWindowProc

CWnd::DeleteTempMap

static void PASCAL DeleteTempMap( );



CWinApp FromHandle
CWnd

CWnd::FromHandle

CWnd::DestroyWindow

virtual BOOL DestroyWindow( );

CWnd Windows DestroyWindow

CWnd
WM _ DESTROY WM _NCDESTROY CWnd



DestroyW indow DestroyW indow

ClassWizard CWnd
CWnd DestroyWindow
MFC DestroyWindow
CView DestroyWindow MFC
CFrameWnd DestroyWindow

DestroyWindow

DestroyWindow

DestroyW indow CDialog::Create
CWnd
WS _EX_NOPARENTNOTIFY WM _ PARENTNOTIFY

CWnd::OnDestroy, CWnd::Detach, ::DestroyWindow

CWnd::Detach

HWND Detach();



Windows HWND

Windows CWnd
CWnd::Attach

CWnd::DlgDirList

int DIgDirList( LPTSTR IpPathSpec, int nIDListBox, int nIDStaticPath, UINT
nFileType);

IpPathSpec
null DIgDirList



niIDListBox
niDListBox O DIlgDirList

nlDStaticPath

nlDStaticPath 0 DlgDirList
nFileType

- DDL _READWRITE

« DDL _READONLY

- DDL HIDDEN

« DDL_SYSTEM

« DDL _DIRECTORY

« DDL _ARCHIVE

« DDL_POSTMSGS LB DIR LB _DIR
Windows DIgDirList



« DDL_DRIVES
DDL_EXCLUSIVE
DlgDirList

« DDL_EXCLUSIVE

LB_RESETCON- TENT LB_DIR

NnIDListBox
|pPathSpec
[drive:] [ [\u]directory[\idirectory]...\u] [filename]
drive directory
|pPathSpec 0

11 * * ”

|pPathSpec /

DDL_DRIVES

DDL_DRIVES

DIgDirList
|pPathSpec

filename



nl D StaticPath
/

|pPathSpec /

CWnd::DlgDirListComboBox, ::DIlgDirList
CWnd::DlgDirListComboBox

int DligDirListComboBox( LPTSTR IpPathSpec, int nIDComboBox, int
niDStaticPath, UINT nFileType);

I[pPathSpec
nul | DIlgDirList



niDComboBox
nNIDComboBox 0
DligDirListComboBox

niDStaticPath

nlDStaticPath 0 DligDirListComboBox
nFileType

- DDL_READWRITE

« DDL_READONLY

- DDL_HIDDEN

« DDL_SYSTEM

« DDL_DIRECTORY

« DDL_ARCHIVE

« DDL_POSTMSGS CB_DIR CB _DIR Windows
DlgDirListComboBox

« DDL_DRIVES DDL_DRIVES
DDL_EXCLUSIVE



DlgDirListComboBox DDL _DRIVES

« DDL_EXCLUSIVE

DIgDirListComboBox CB_RESETCONTENT CB _DIR
|pPathSpec nIDComboBox
|pPathSpec
[drive:] [ [\u]directory[\idirectory]...\u] [filename]
drive directory filename
|pPathSpec 0
|pPathSpec /

nl D StaticPath



/
|pPathSpec /

CWnd::DIgDirList, CWnd::DlgDirSelect, ::DIgDirListComboBox
CWnd::DlgDirSelect

BOOL DIlgDirSelect( LPTSTR IpString, int nIDListBox);

|pString

nIDListBox



DlgDirList

DIlgDirSelect |pString
| pString

DIlgDirSelect LB_GETCURSEL LB_GETTEXT

CWnd::DIgDirList, CWnd::DlgDirListComboBox,
CWnd::DlgDirSelectComboBox, ::DlgDirSelectEx

CWnd::DIgDirSelectComboBox

BOOL DlgDirSelectComboBox( LPTSTR IpString, int nIDComboBox );



|pString

nNID ComboBox

1D
DlgDirListComboBox
DlgDirSelectComboBox |pString
|pString
DIlgDirSelectComboBox CB _GETCURSEL CB _GETTEXT

CWnd::DlgDirListComboBox, ::DlgDirSelectComboBoxEx



CWnd::DoDataExchange

virtual void DoDataExchange( CDataExchange* pDX );

CDataExchange

UpdateData
UpdateData

CDialog
ClassWizard
DD X DDV

ClassWizard
ClassWizard



DoDataExchange ClassWizard DDX/DDV

void CPenWidthsDIlg::DoDataExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
[I{{AFX_DATA_MAP(CPenWidthsDIg)
DDX Text(pDX, IDC_THIN_PEN _WIDTH, m_nThinWidth);
DDV_MinMaxInt(pDX, m_nThinWidth, 1, 20);
DDX Text(pDX, IDC _THICK_PEN_WIDTH, m_nThickWidth);
DDV_MinMaxInt(pDX, m_nThickWidth, 1, 20);
II}YAFX _DATA_MAP

}
ClassWizard W{ \\}}
DoDataExchange
ClassWizard DDX_ DDV 26

CWnd::UpdateData
CWnd::DragAcceptFiles

void DragAcceptFiles( BOOL bAccept = TRUE );



bAccept

CWnd CWinApp::Initlnstance
Windows
bAccept TRUE DragAcceptFiles
Windows WM _ DROPFILES MD I
DragAcceptFiles CMDIFrameWnd
CMDIFrameWnd WM _ DROPFILES
CMDIChildWnd CMDIChildWnd
CMDIChildWnd DragAcceptFiles
bAccept FALSE

.:DragAcceptFiles, WM _DROPFILES
CWnd::DrawMenuBar

void DrawMenuBar( );



Windows

DrawMenuB ar

CWnd::EnableScrollBar

BOOL EnableScrollBar( int
ESB_ENABLE_BOTH );

nSBFlags

« SB_BOTH
« SB_HORZ

nSBFlags,

UINT

nArrowFlags



. SB_VERT

nArrowFlags

« ESB_ENABLE _BOTH
.« ESB DISABLE LTUP

. ESB DISABLE _RTDN

« ESB_DISABLE_BOTH

CWnd::ShowScrollBar, CScrollBar::EnableScrollBar

CWnd::EnableScrollBarCtrl

void EnableScrollBarCtrl( int nBar, BOOL bEnable = TRUE );



nBar

bEnable

CWnd::GetScrollBarCtrl

CWnd::EnableToolTips

BOOL EnableToolTips( BOOL bEnable);

TRUE FALSE



bEnable

FALSE

TOOLINFO

CFrameWnd

EnableToolTips

TRUE

OnToolHItTest

CToolBar OnToolHiItTest
Win32 SDK TOOLINFO

EnableToolTips
CFrameWnd TTN_NEEDTEXT
CFrameWnd

TTN_NEEDTEXT

TTN_NEEDTEXT

TOOLTIPTEXT

pszText



CWnd::CancelToolTips, CWnd::OnToolHitTest, CToolBar, TOOLINFO
CWnd::EnableWindow

BOOL EnableWindow( BOOL bEnable = TRUE );

EnableWindow

bEnable
TRUE
FALSE



WM_ENABLE
WM_ENABLE

Windows

Create
CreateEx WS DISABLED
EnableWindow

:EnableWindow, CWnd::OnEnable

CWnd::EndModalLoop

void EndModalLoop( int nResult );



NnResult
RunModalLoop

RunModalLoop nResult
RunModalLoop

Cwnd::RunModalLoop, CWnd::ContinueModal

CWnd::EndPaint

void EndPaint( LPPAINTSTRUCT IpPaint);

|pPaint
PAINTSTRUCT BeginPaint



BeginPaint
EndPaint

BeginPaint EndPaint
CWwnd::BeginPaint, ::EndPaint, CPaintDC

CWnd::ExecuteDIglnit

BOOL ExecuteDIlglnit( LPCTSTR IpszResourceName);
BOOL ExecuteDIlglnit( LPVOID IpResource );

TRUE FALSE

|pszResourceName
null

|pResource



ExecuteDIglnit

ExecuteDIglnit AfxFindResourceHandle
MFC DLL MFCxO[U][D].DLL
AfxFindResourceHandle AfxGetResourceHandle
MFC MFCxO[U][D].DLL
AfxFindResourceHandle CDynLinkLibrary

DLL
CDialog::OnlnitDialog, ::WM _INITDIALOG

CWnd::FilterToolTipMessage

void FilterToolTipMessage( MSG* pMsg );

pPMsg



PreTranslateMessage

CWnd::OnToolHitTest
CWnd::FindWindow

static CWnd* PASCAL FindWindow( LPCTSTR IpszClassName, LPCTSTR
|pszWindowNa- me);

NULL
CWnd*



|pszClassName
nul | WNDCLASS
|pClassName NULL

|pszWindowName
null
Il pWindowName NULL

CWnd IpszClassName
I pszWindowName

FindWindow
CWnd::FlashWindow

BOOL FlashWindow( BOOL blnvert);

FlashWindow



blnvert
CWnd blnvert TRUE
CWnd blnvert FALSE
FlashWindow CWnd CWnd
blnvert FALSE
TRUE

FlashWindow
blnvert

:FlashWindow



CWnd::FromHandle

static CWnd* PASCAL FromHandle( HWND hWnd );

CWwWnd CWnd
CWnd

hWnd
Windows HWND

CWnd::DeleteTempMap

CWnd::FromHandlePermanent

static CWnd* PASCAL FromHandlePermanent( HWND hWnd );



CwWnd

hWnd
Windows HWND

CWnd
CWnd NULL

FromHandle

CWnd::FromHandle

CWnd::GetActiveWindow

static CWnd* PASCAL GetActiveWindow( );



NULL

SetActiveWindow
CWnd::SetActiveWindow, ::GetActiveWindow

CWnd::GetCapture

static CWnd* PASCAL GetCapture( );

NULL



SetCapture

CWnd::SetCapture, ::GetCapture

CWnd::GetCaretPos

static CPoint PASCAL GetCaretPos( );

CPoint

CwWnd
:GetCaretPos

CPoint



CWnd::GetCheckedRadioButton

int GetCheckedRadioButton( int nIDFirstButton, int nIDLastButton );

nNIDFirstButton

niDLastButton

CWnd::CheckRadioButton



CWnd::GetClientRect

void GetClientRect( LPRECT |IpRect ) const;

|pRect
RECT CRect
0O right bottom

Cwnd IpRect

0,0
CWnd::GetWindowRect, ::GetClientRect

CWnd::GetClipboardOwner

static CWnd* PASCAL GetClipboardOwner( );

CWnd

|l eft

top



NULL

CWnd::GetClipboardViewer, ::GetClipboardOwner

CWnd::GetClipboardViewer

static CWnd* PASCAL GetClipboardViewer();

NULL



CWnd::GetClipboardOwner, ::GetClipboardViewer

CWnd::GetControlUnknown

LPUNKNOWN GetControlUnknown( );

CWnd OLE lUnknown
OLE NULL

OLE lUnknown

GetControlUnknown
lUnknown::Release lUnknown::AddRef

lUnknown::Release, IlUnknown::Querylnterface



CWnd:.:GetCurrentMessage

static const MSG* PASCAL GetCurrentMessage( );

MSG
OnMessage

CWnd::GetDC

CDC* GetDC():

CWnd NULL

CWnd GetDC
GetDC



GDI

ReleaseDC
WNDCLASS CS CLASSDC
CS OWNDC CS PARENTDC GetDC CWnd

CWnd::GetDCEx, CWnd::ReleaseDC, CWnd::GetWindowDC, ::GetDC,
CClientDC

CWnd::GetDCEX

CDC* GetDCEx( CRgn* prgnClip, DWORD flags);

NULL



prgnClip

flags

DCX_CACHE OWNDC CLASSDC
CS_OWNDC CS_CLASSDC

DCX_CLIPCHILDREN CWnd

DCX_CLIPSIBLINGS CWnd

DCX_EXCLUDERGN

prgnClip
DCX _INTERSECTRGN

DCX LOCKWINDOWUPDATE

LockWindowUpdate

DCX PARENTCLIP

WS CLIPCHILDR- EN WS PARENTDC
CWwnd

prgnClip



e« DCX_WINDOW

CWnd GDI

GetDC

ReleaseDC

DCX_CACHE

DCX CACHE CS OWNDC CS CLASSDC
NULL
WNDCLASS CS CLASSDC
CS _OWNDC CS PARENTDC GetDCEXx
“ Win32 SDK” WNDCLASS

CWnd::BeginPaint, CWnd::GetDC, CWnd::GetWindowDC,



CWnd::ReleaseDC,::GetDCEX

CWnd::GetDescendantWindow

CWnd* GetDescendantWindow( int nID, BOOL bOnlyPerm = FALSE ) const;

CWnd NULL

nliD

bOnlyPerm
TRUE
FALSE



CWnd::GetParentFrame, CWnd::IsChild, CWnd::GetDlgltem
CWnd::GetDesktopWindow

static CWnd* PASCAL GetDesktopWindow( );

Windows

Windows

:GetDesktopWindow

CWnd::GetDIgCtrlID

int GetDIgCtrlID( ) const;



Cwnd 0

| D CWnd

:GetDIlgCtrlID

CWnd::GetDlgltem

CWnd* GetDlgltem( int nID ) const;
void CWnd::GetDIgltem( int nID, HWND* phWnd ) const;

nlD ID
NULL



nliD

phwWnd

nlD

CWnd::GetWindow, CWnd::GetDescendantW indow,
CWnd::GetWindow, ::GetDlgltem

CWnd::GetDIlgltemInt

UINT GetDIgltemiInt( int niD, BOOL* IpTrans = NULL, BOOL bSigned = TRUE )
const;

0 IpTrans



32767 65535

GetDIgltemlint
0 IpTrans IpTrans
IpTrans NULL GetDlgltemlInt

niD

IpTrans

bSigned

nliD



bSigned TRUE GetDIgltemlInt

WM _GETTEXT
CWnd::GetDIgltemText, ::GetDIgltemlInt

CWnd::GetDIgltemText

int GetDIgltemText(int nID, LPTSTR IpStr, int nMaxCount ) const;
int GetDIgltemText( int nID, CString& rString ) const;

null

niD

lpStr



nMaxCount

| pStr
nMaxCount
rString
CString
GetDlgltemText
| pStr
CWnd::GetDlgltem, CWnd::GetDIgltemiInt, ::GetDlgltemText,

WM_GETTEXT



CWnd::GetDSCCursor

lUnknown * GetDSCCursor();

MFC
UserName Password SQL
| Cursor
MFC
GetDSCCursor lUnknown

BOOL CMyDIlg::OnlnitDialog()

{
/

Release

AddRef

DataSource

GetDSCCursor

Cwnd* pDSC = GetDIgltem(IDC_REMOTEDATACONTROL);



CDBListBox* pList = (CDBListBox*)
GetDIgltem(IDC_DBLISTBOX);

/l MFC DISPID 3
/l

pList->BindProperty(0x3, pDSC);

/l

pList->SetBoundColumn(_T("CourselD"));

//

pList->SetListField(_T("CourselD"));
IPUNKNOWN *pcursor = pDSC->GetDSCCursor();

if (!pcursor)

{

// FALSE
return FALSE;

}
/1

pList->SetRowSource(pcursor);

pcursor->Release();
return TRUE;



CWnd::BindDefaultProperty, CWnd::BindProperty
CWnd::GetExStyle

DWORD GetExStyle( ) const;

CWnd::GetStyle, ::GetWindowlLong
CWnd::GetFocus

static CWnd* PASCAL GetFocus();

NULL



CWnd

CWnd::GetActiveWindow, CWnd::GetCapture,
CWnd::SetFocus, ::GetFocus

CWnd::GetFont

CFont* GetFont( ) const;

CFont

CWnd::SetFont, WM _GETFONT, CFont



CWnd::GetForegroundWindow

static CWnd* PASCAL GetForegroundWindow( );

CWnd

CWnd::SetForegroundWindow

CWnd::Getlcon

HICON Getlcon( BOOL bBiglcon ) const;

NULL



bBiglcon

TRUE 32x 32 FALSE
16x 16
32x 32 16x 16 bBiglcon
Setlcon

CWnd:.:GetLastActivePopup

CWnd* GetLastActivePopup( ) const;



CWnd
:GetLastActivePopup

CWnd::GetMenu

CMenu* GetMenu( ) const;

CWnd

NULL

CWnd



GetMenu

CWnd::GetNextDIgGroupltem

CWnd* GetNextDlIgGroupltem( CWnd* pWndCtl, BOOL bPrevious = FALSE )
const;

pWndCtl

bPrevious
TRUE
FALSE



WS_GROUP WS_GROUP

GetNextDlgGroupltem

pwWndCtl bPrevious TRUE
GetNextDIgGroupltem

CWnd::GetNextDIgTabltem, ::GetNextDlgGroupltem
CWnd:.:GetNextDlgTabltem

CWnd* GetNextDIgTabltem( CWnd* pWndCtl, BOOL bPrevious = FALSE ) const;

WS TABSTOP



pwWndCtl

bPrevious
TRUE
FALSE

WS TABSTOP

CWnd::GetNextDlgGroupltem, ::GetNextDIgTabltem

CWnd::GetNextWindow

CWnd* GetNextWindow( UINT nFlag = GW_HWNDNEXT ) const;



nFlag

GW_HWNDNEXT CWnd
GW_HWNDPREV

CWwWnd
CWwWnd

GetNextWindow

CWnd::GetOpenClipboardWindow

static CWnd* PASCAL GetOpenClipboardWindow( );

NULL



Cwnd::GetClipboardOwner, CWnd::GetClipboardViewer,
CWnd::OpenClipboard,::GetOpenClipboardWindow

CWnd::GetOwner

CWnd* GetOwner( ) const;

CWnd

GetWindow



CWnd::GetParent, CWnd::SetOwner

CWnd::GetParent

CWnd* GetParent( ) const;

NULL

GetParent
GetParentOwner
WS CHILD
GetParent GetParentOwner

CWnd::GetParentOwner, CWnd::GetOwner, CWnd::SetOwner,
CWnd::SetParent,::GetParent



CWnd::GetParentFrame

CFrameWnd* GetParentFrame( ) const;

NULL

CFrameWnd

CWnd::GetDescendantW indow, CWnd::GetParent,
CFrameWnd::GetActiveView

CWnd::GetParentOwner

CWnd* GetParentOwner( ) const;

CWnd Cwnd



CWwWnd

GetParentOwner
WS CHILD
SetOwner

GetParent
GetParen GetParentOwner

CWnd::GetParent, CWnd::GetOwner, CWnd::SetOwner,
CWnd::SetParent, ::GetParent

CWnd:.:GetProperty

void GetProperty( DISPID dwDispID,VARTY PE vtProp, void* pvProp )const;

dwDisplID



vtProp

COleDispatchDriver::InvokeHelper

pvProp
VtProp

dwDisplD OLE GetProperty
pvProp

OLE CWnd
CWwnd::InvokeHelper, COleDispatchDriver, CWnd::CreateControl

CWnd::GetSafeHwnd

HWND GetSafeHwnd( ) const;

CWwWnd CwWnd
NULL NULL



CWnd::GetSafeOwner

CWnd* PASCAL GetSafeOwner( CWnd* pParent, HWND* pWndTop );

pParent
CWnd

pWndTop
NULL

pParentWnd pParentWnd
NULL AfxGetMainWnd



AfxGetMainWnd

CWnd::GetScrollBarCtrl

virtual CScrollBar* GetScrollBarCtrl( int nBar ) const;

NULL

nBar

« SB_HORZ
« SB_VERT

WS _HSCROLL WS_VSCROLL



CWwWnd
NULL CView

CWnd::EnableScrollBarCtrl

CWnd::GetScrolllnfo

BOOL GetScrollinfo( int nBar, LPSCROLLINFO IpScrollinfo, UINT nMask =
SIF_ALL );

TRUE FALSE

nBar

nBar

.« SB_BOTH
« SB_HORZ



. SB_VERT

IpScrollinfo
SCROLLINFO
Win32 SDK

nM ask

SIF_TRACKPOS SIF_RANGE
SCROLLINFO

SCROLLINFO
32

SCROLLINFO

SDK SCROLLINFO

MFC Windows
CWnd::OnV Scroll
32

CWnd::OnV Scroll GetScrollInfo

SIF_PAGE SIF_POS
nMask

GetScrolllnfo

Win32

CWnd::OnHScroll

GetScrolllnfo SetScrolllnfo

CWnd::OnHScroll
32



CScrollBar::GetScrollInfo, CWnd::SetScrolllInfo, CW nd::SetScrollPos,
CWnd::OnV Scroll, CWnd::OnHScroll, SCROLLINFO

CWnd::GetScrollLimit

int GetScrollLimit( int nBar );

nBar

« SB_HORZ
. SB_VERT



CScrollBar::GetScrollLimit

CWnd::GetScrollPos

int GetScrollPos( int nBar ) const;

nBar

« SB_HORZ
. SB_VERT

75

50

100



;:GetScrollPos, CScrollBar::GetScrollPos

CWnd::GetScrollRange

void GetScrollRange( int nBar, LPINT IpMinPos, LPINT IpMaxPos) const;

nBar
« SB HORZ
e SB VERT

IpMinPos

IpMaxPos

IpM inPos
IpM axPos CWwnd GetScrollRange



0 IpMinPos IpM axPos
0 100
.:GetScrollRange

CWnd::GetStyle

DWORD GetStyle( ) const;

:GetWindowlLong

CWnd::GetSystemMenu

CMenu* GetSystemMenu( BOOL bRevert ) const;

bRevert FALSE TRUE



bRevert
bRevert FALSE GetSystemMenu

bRevert TRUE GetSystemMenu

GetSystemMenu

GetSystemMenu CMenu::AppendMenu
CMenu::InsertMenu CMenu::ModifyMenu

| D SC_CLOSE SC_MOVE
SC_SIZE WM_ _SYSCOMMAND

OxFO0O0O0 | D



FOOO | D

Windows CWnd
WM _ INITMENU

CMenu::AppendMenu, CMenu::InsertMenu,
CMenu::ModifyMenu, ::GetSystemMenu

CWnd:.:GetTopLevelFrame

CFrameWnd* GetTopLevelFrame( ) const;

CWnd
CFrameWnd
NULL



CWnd::GetTopLevelOwner, CWnd::GetTopLevelParent

CWnd::GetTopLevelOwner

CWnd* GetTopLevelOwner( ) const;

CWnd
NULL

CWnd::GetTopLevelFrame, CWnd::GetTopLevelParent

CWnd::GetTopLevelParent

CWnd* GetTopLevelParent( ) const;



GetTopLevelParent
GetTopLevelFrame GetTopLevelOwner

CWnd::GetTopLevelOwner, CWnd::GetTopLevelFrame,
CWnd::GetOwner, CWnd::SetOwner

CWnd::GetTopWindow

CWnd* GetTopWindow( ) const;

CWnd
NULL



CWnd CWnd
NULL

:GetTopWindow

CWnd::GetUpdateRect

BOOL GetUpdateRect( LPRECT IpRect, BOOL bErase = FALSE );

| pRect NULL

| pRect
CRect RECT



NULL Ccwnd
NULL GetUpdateRect
0
Windows 3.0
NULL
bErase
CS OWNDC MM _TEXT
GetUpdateRect
GetUpdateRect
bErase GetUpdateRect
TRUE
WM _ ERASEBKGND
BeginPaint GetUpdateRect
BeginPaint

|pRect

WM_PAINT

CWnd
GetUpdateRect

0

bErase
GetUpdateRect

BeginPaint



GetUpdateRect

CWnd::BeginPaint, ..GetUpdateRect, CWnd::OnPaint,
Cwnd::RedrawWindow

CWnd:.:GetUpdateRgn

int GetUpdateRgn( CRgn* pRgn, BOOL bErase = FALSE );

e« SIMPLEREGION

« COMPLEXREGION
e« NULLREGION

« ERROR

PRgn

bErase



FALSE

pPRgn

BeginPaint BeginPaint
GetUpdateRgn

CWnd::BeginPaint, ::GetUpdateRgn
CWnd::GetWindow

Cwnd* GetWindow( UINT nCmd ) const;

NULL



nCmd

CWnd
e« GW_CHILD CWnd
e GW_HWNDFIRST CWnd
e GW_HWNDLAST CWnd

e GW_HWNDNEXT
e« GW_HWNDPREYV
e« GW_OWNER CWnd

CWnd::GetParent, CWnd::GetNextWindow, ::GetWindow

CWnd::GetWindowContextHelpld

DWORD GetWindowContextHelpld( ) const;



CWnd::GetWindowDC

CDC* GetWindowDC();

NULL

GetWindowDC ReleaseDC

CWnd CWnd

GetWindowDC CWnd



Windows GetSystemMetrics

ReleaseDC

:GetSystemMetrics, CWnd::ReleaseDC, ::GetWindowDC, CWnd::GetDC,
CWindowDC

CWnd::GetWindowPlacement

BOOL GetWindowPlacement( WINDOWPLACEMENT?®* |pwndpl ) const;

lpwndpl
WINDOWPLACEMENT



WINDOWPLACEMENT flags 0 CWnd
WINDOWPLACEMENT showCmd
SW_SHOWMAXIMIZED SW_SHOWMINIMIZED
SW_SHOWNORMAL

CWnd::SetWindowPlacement, ::GetWindowPlacement
CWnd::GetWindowRect

void GetW indowRect( LPRECT IpRect ) const;

| pRect
CRect RECT

CWnd |pRect



CWnd::GetClientRect, CWnd::MoveWindow, CWnd::SetWindowPos,
GetWindowRect

CWnd::GetWindowRgn

int GetWindowRgn( HRGN hRgn )const;

« NULLREGION

e« SIMPLEREGION

e« COMPLEXREGION
« ERROR

hRgn



CWnd::SetWindowRgn
CWnd::SetWindowRgn

CWnd::GetWindowText

int GetWindowText( LPTSTR IpszStringBuf, int nMaxCount ) const;
void GetW indowText( CString& rString ) const;

CWnd

|pszStringBuf



nMaxCount
nMaxCount

rString
CString
Cwnd IpszStringBuf
rString CWnd GetWindowText
CWnd WM _GETTEXT

CWnd::SetWindowText, WM GETTEXT, CWnd::GetWindowTextLength

CWnd::GetWindowTextLength

int GetWindowTextLength( ) const;



CWnd CWnd
GetWindowTextLength
CwWnd WM _ GETTEXTLENGTH
:GetWindowTextLength, WM_GETTEXTLENGTH,

CWnd::GetW indowText

CWnd::HideCaret

void HideCaret( );

ShowCaret



HideCaret
ShowCaret

CWnd::ShowCaret, ::HideCaret

CWnd::HiliteMenultem

BOOL HiliteMenultem( CMenu* pMenu, UINT nIDHiliteltem, UINT nHilite);

pMenu

niIDHiliteltem
nHilite

nHilite



MF_HILITE MF_UNHILITE
MF_BYPOSITION

e MF_ BYCOMMAND nIDHiliteltem
e« MF_BYPOSITION nIDHiliteltem
« MF_HILITE

MF_UNHILITE

MF HILITE MF UNHILITE
CMenu::Modify- Menu

CMenu::ModifyMenu, ::HiliteMenultem

CWnd::Invalidate

void Invalidate( BOOL bErase = TRUE );

MF_BYCOMMAND
OR

1D



bErase

CWwWnd WM _ PAINT
WM _ PAINT ValidateRect

ValidateRgn
bErase
bErase TRUE BeginPaint bErase
FALSE bErase TRUE

CWnd

Windows WM _ PAINT

CWnd::BeginPaint, CWnd::ValidateRect,
CWnd::ValidateRgn, ::InvalidateRect



CWnd::InvalidateRect

void InvalidateRect( LPCRECT IpRect, BOOL bErase = TRUE );

|pRect
CRect RECT
| pRect NULL
bErase
CWnd
WM _ PAINT

WM _ PAINT

ValidateRect ValidateRgn
bErase

bErase TRUE BeginPaint bErase



FALSE bErase TRUE

CWwWnd
Windows WM _ PAINT

CWnd::BeginPaint, CWnd::ValidateRect,
CWnd::ValidateRgn, ::InvalidateRect

CWnd::InvalidateRgn

void InvalidateRgn( CRgn* pRgn, BOOL bErase = TRUE );

PRgn
CRgn
NULL

bErase



CWnd
WM _ PAINT

WM _ PAINT
ValidateRect ValidateRgn

bErase

bErase TRUE BeginPaint bErase

FALSE bErase TRUE
Cwnd

Windows WM _ PAINT

CWnd::BeginPaint, CWnd::ValidateRect,
CWnd::ValidateRgn, ::InvalidateRgn

CWnd::InvokeHelper

void InvokeHelper( DISPID dwDisplD, WORD wFlags, VARTYPE vtRet, void*



pvRet, const BY TE* pbParaminfo, ... );
throw( COleException);
throw( COleDispatchException );

dwDisplID
wFlags

IDispatch::Invoke wFlags

Win32 SDK OLE |Dispatch::Invoke
vtRet
COleDispatchDriver::InvokeHel per
pvRet
vtRet

pbParamlinfo

null pbParaminfo

COleDispatchDriver::InvokeHelper



pbParamlnfo

dwDisplD OLE wFlags
pbParaminfo

VARIANTARG OLE

IDispatch::Invoke IDispatch::Invoke

IDispatch::Invoke SCODE
DISP_ E EXCEPTION COleException

COleDispatchException
OLE CWnd
OLE Visual C++
“ ActiveX ActiveX ActiveX

CWnd::GetProperty, CWnd::SetProperty, COleDispatchDriver,
CWnd::CreateControl



CWnd::IsChild

BOOL IsChild( const CWnd* pWnd ) const;

pWnd CWnd

pwWnd

pWnd CWnd
CWnd CWnd

:1sChild



CWnd::IsDialogMessage

BOOL IsDialogMessage( LPMSG IpMsg );

0 0 CWnd::PreTranslateMessage
CWnd::PreTranslateMessage

BOOL CMyDIlg::PreTranslateMessage( msg )

{
if( IsDialogMessage( msg ) )
return TRUE;
else
return CWnd::PreTranslateMessage( msqg );
}
|pMsg

MSG



IsDialogM essage

TAB
IsDialogM essage Windows
.:TranslateM essage ::DispatchM essage
.:DispatchMessage, .. TranslateM essage, .:GetMessage,

CWnd::PreTranslateMessage,::IsDialogMessage

CWnd::IsDIgButtonChecked

UINT IsDIgButtonChecked( int nIDButton ) const;



niDButton

.:1sDIgButtonChecked, CButton::GetCheck

CWnd::Islconic

BOOL Islconic( ) const;

CWnd

CWnd



:1slconic

CWnd::IsWindowEnabled

BOOL IsWindowEnabled( ) const;

CWed

CWnd

:IsWindowEnabl ed

CWnd::IsWindowVisible

BOOL IsWindowVisible( ) const;

CWnd WS_VISIBLE



WS_VISIBLE CWnd

WS_VISIBLE ShowWindow

WS_VISIBLE

CWnd::ShowWindow, ::IsWindowVisible

CWnd::lIsZoomed

BOOL IsZoomed( ) const;

CWnd 0



CWnd

:1sZoomed

CWnd: :KillTimer

BOOL KillTimer(int nIDEvent);

nlDEvent
SetTimer

SetTimer
WM TIMER

nlDEvent

Kill Timer



CWnd::SetTimer, ::KillTimer

CWnd::LockWindowUpdate

BOOL LockWindowUpdate( );

LockWindowU pdate

LockWindowU pdate
UnlockWindowUpdate

Windows
GetDC GetDCEXx BeginPaint
UnlockWindowUpdate



WM_PAINT

LockWindowUpdate WS VISIBLE

CWnd::GetDCEXx, ::LockWindowUpdate
CWnd:.:MapWindowPoints

void MapWindowPoints( CWnd* pwndTo, LPRECT IpRect ) const;
void MapWindowPoints( CWnd* pwndTo, LPPOINT IpPoint, UINT nCount ) const;

pwndTo
NULL

| pRect
W indows 3.1



|pPoint
POINT

nCount
|pPoint POINT

CWnd
CWnd::ClientToScreen, CWnd::ScreenToClient, ::MapWindowPoints

CWnd::MessageBox

int M essageBox( LPCTSTR IpszText, LPCTSTR IpszCaption = NULL, UINT nType
= MB_OK);

| pszText



CString null

|pszCaption
CString null
|pszCaption NULL “ Error’
nType
AfxMessageBox
5%
Tl MB_ _ICONHAND MB_ICONSTOP MB ICONERROR

e MB_ICONQUESTION



2N MB_ICONEXCLAMATION MB_ICONWARNING

g MB ICONASTERISK MB ICONINFORMATION
.:M essageBox, AfxMessageBox
CWnd::ModifyStyle

BOOL ModifyStyle( DWORD dwRemove, DWORD dwAdd, UINT nFlags=0);

dwRemove

dwAdd



nFlags

SetWindowPos SetWinowPos 0
0
Win32 SDK
* ” .:CreateWindow
nFlags M odifyStyle Windows APl
:SetW indowPos nFLags

.« SWP_NOSIZE

« SWP_NOMOVE

« SWP_NOZORDER z
« SWP_NOACTIVATE

ModifyStyleEx

SetW indowPos, CWnd::ModifyStyleEx, General Window
Styles, ::SetW indowPos



CWnd::ModifyStyleEx

BOOL ModifyStyleEx( DWORD dwRemove, DWORD dwAdd, UINT nFlags=0);

dwRemove

dwAdd

nFlags
SetWindowPos SetWinowPos 0
0

Win32 SDK



:CreateWindow

nFlags ModifyStyleEx Windows API
.:SetW indowPos nFLags

.« SWP_NOSIZE

. SWP_NOMOVE

. SWP_NOZORDER Z
« SWP_NOACTIVATE

ModifyStyle
CWwnd:.:ModifyStyle, CreateWindowEXx

CWnd::MoveWindow

void MoveWindow( int x, inty, int nWidth, int nHeight, BOOL bRepaint= TRUE );
void MoveWindow( LPCRECT IpRect, BOOL bRepaint= TRUE );

CWnd



CWwWnd

nWidth
CWwWnd
nHeight
CWwWnd
bRepaint
CWnd TRUE CWnd OnPaint
WM _ PAINT FALSE
CWnd
FALSE CWnd
|pRect
CRect RECT

CWnd X y



MoveWindow WM _GETMINMAXINFO
CWnd MoveWindow
WM _GETMINMAXINFO

CWnd::SetWindowPos, WM _GETMINMAXINFO, ::MoveWindow

CWnd::OnActivate

afx _msg void OnActivate( UINT nState, CWnd* pWndOther, BOOL bMinimized );

nState
CWnd

« WA _INACTIVE
« WA_ACTIVE

e« WA _CLICKACTIVE

pWndOther
CWnd
NULL



bMinimized

CWnd TRUE
TRUE CWnd
CwWnd
OnActivate
OnActivate
CWwWnd OnMouseActivate
Windows

WM_MOUSEACTIVATE, WM_NCACTIVATE, WM_ACTIVATE

CWnd:.:OnActivateApp

afx _msg void OnActivateApp( BOOL bActive, HTASK hTask );



bActive

CWnd
FALSE CWnd
hTask
bActive
CWwWnd

CWwWnd

WM_ACTIVATEAPP

TRUE
bActive

TRUE

FALSE

CWnd

Windows



CWnd::OnAmbientProperty

BOOL OnAmbientProperty( COleControlSite*

pvar )

pSite

dispid

pvar

ambient

ambient

ambient

TRUE

VARIANT

OLE

pSite, DISPID dispid, VARIANT?*

FALSE

ambient

ambient



OLE ambient
ambient

CWnd::OnAskCbFormatName

afx_msg void OnAskCbFormatName( UINT nMaxCount, LPTSTR lpszString );

nMaxCount

|pszString

CF_OWNERDISPLAY

CF_OWNERDISPLAY



Windows

( )
WM_ASKCBFORMATNAME

CWnd::OnCancelMode

afx_msg void OnCancelMode( );

CWnd CWwWnd
OnCancelMode CWnd

Windows ReleaseCapture

CWnd::Default, ::ReleaseCapture, WM _CANCELMODE



CWnd::OnCaptureChanged

afx _msg void OnCaptureChanged( CWnd* pwnd );

pwWnd

.:ReleaseCapture

Windows ReleaseCapture Win32 SDK

Windows

WM_CAPTURECHANGED



CWnd::OnChangeCbChain

afx _msg void OnChangeCbChain( HWND hWndRemove, HWND hWndAfter );

hWndRemove

hWndAfter

OnChangeCbChain CWnd Windows SendM essage
SetClipboardViewer
WM_CHANGECBCHAIN
hWndRemove hwndAfter

Windows



CWnd::ChangeClipboardChain, ::SendMessage

CWnd::OnChar

afx_msg void OnChar( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

nRepCnt

nFlags

0% 15
163 23 OEM



24 101 102
ALT CTRL

1 0
25%. 28 Windows
29 ALT
1 0
30
1 0
31 1
0
OnKeyUp
OnKeyDown OnChar
OnChar nFlags
NFlags OnChar
OnKeyUp OnKeyDown
|BM 101 102 ALT

CTRL INS DEL HOME END PAGEUP PAGE



DOWN / ENTER
nFlags

Windows

WM _CHAR, WM_KEYDOWN, WM_KEYUP

CWnd::OnCharToltem

afx_msg int OnCharToltem( UINT nChar, ClistBox* pListBox, UINT nindex );



nChar

PListBox

NI ndex

LBS_. WANTKEYBOARDINPUT WM _CHAR
WM_CHARTOITEM

Windows

WM_CHAR, WM _CHARTOITEM



CWnd::OnChildActivate

afx_msg void OnChildActivate( );

CWnd MDI

CWnd::SetWindowPos, WM_CHILDACTIVATE

CWnd::OnChildNotify

virtual BOOL OnChildNotify( UINT message, WPARAM wParam, LPARAM
|Param, LRESULT* pLResult );

message



Windows

WParam
wparam
LParam
|param
PLResult
NULL

CWnd::OnClose

afx_msg void OnClose( );



CWnd
DestroyW indow

Cwnd::DestroyWindow, WM _CLOSE

CWnd::OnCommand

virtual BOOL OnCommand( WPARAM wParam, LPARAM I[Param );

0
wParam
wParam ID
wParam
1 0
LParam

| Param



OnCommand ON _COMMAND

WM _COMMAND
OnCommand

Windows

WM COMMAND, CcmdTarget::OnCmdM sg

CWnd::OnCompacting

afx _msg void OnCompacting( UINT nCpuTime);

NCpuTime



Windows CPU

8000h 50% CPU
Windows 30 60 12.5%
CWnd
Windows
Windows
Windows
WM COMPACTING

CWnd::OnCompareltem
afx_msg int OnCompareltem( int nlDCtl, LPCOMPAREITEMSTRUCT

IpCompareltemStruct );



R O |

nlDCtl
WM_COMPAREITEM

LpCompareltemStruct
COMPAREITEMSTRUCT

CBS_SORT LBS SORT
Windows
WM COMPAREITEM



IpCompareltemStruct

COMPAREITEMSTRUCT OnCompareltem
Windows

COMPAREITEMSTRUCT hwndltem ClistBox
CcomboBox Compareltem
ClistBox CcomboBox CcomboBox::Compareltem
ClistBox::Compareltem

Windows
COMPAREITEMSTRUCT, WM _COMPAREITEM,

ClistBox::Compareltem, CcomboBox::Compareltem

CWnd::OnContextMenu

afx_msg void OnContextMenu( CWnd* pwWnd, Cpoint pos);



pwnd

Pos

TrackPopupMenu

DefWindowProc
DefWindowProc
DefW indowProc

CWnd::OnCopyData

afx _msg BOOL OnCopyData( CWnd* pwnd, COPYDATASTRUCT?*
pCopyDataStruct );



TRUE FALSE

pwWnd
CWnd

PCopyDataStruct
COPYDATASTRUCT

PCopyDataStruct



Windows

WM_COPYDATA

CWnd::OnCreate

afx_msg int OnCreate( LPCREATESTRUCT IpCreateStruct);

OnCreate 0 CWnd -1

|pCreateStruct
CREATESTRUCT CWnd



Create CreateEx Windows
CWnd
OnCreate Create CreateEx

CREATESTRUCT

Windows

CWnd::CreateEx, CWnd::OnNcCreate, WM _CREATE, CWnd::Default,
CWnd::FromHandle

CWnd::OnCtlColor

afx_msg HBRUSH OnCtiColor( CDC* pDC, CWnd* pWnd, UINT nCtlColor );



OnCtlColor

pDC

PWnd

NCtlColor

« CTLCOLOR_BTN
« CTLCOLOR DLG

« CTLCOLOR_EDIT

« CTLCOLOR_LISTBOX

. CTLCOLOR_MSGBOX

« CTLCOLOR_SCROLLBAR
« CTLCOLOR_STATIC



CTLCOLOR_MSGBOX

CDC::SetBkColor

CcomboBox
CTLCOLOR_LISTBOX
SetBkColor

CDC::SetBkColor

OnCtlColor

OnCtlColor

RGB SetTextColor

CTLCOLOR_EDIT
CTLCOLOR_EDIT

nCtlColor

Windows



CWnd::OnDeadChar

afx_msg void OnDeadChar( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

NRepCnt

NFlags

0% 7

9-10
11% 12 Windows
13 ALT



14
15
OnKeyUp OnKeyDown
@)
OnDeadChar
OnDeadChar
nFlags

OnKeyUp OnKeyDown

|BM 101 102
CTRL INS

DOWN

nFlags

DEL
/

OnDeadChar

nFlags

ALT

HOME END PAGEUP PAGE

ENTER



Windows

WM_DEADCHAR

CWnd::OnDeleteltem

afx_msg void OnDeleteltem( int nIDCtl, LPDELETEITEMSTRUCT
IpDeleteltemStruct );

niDCtl
WM DELETEITEM

|IpDeleteltemStruct
DELETEITEMSTRUCT



CComboBox::DeleteString CListBox::DeleteString
CComboBox::ResetContent CListBox::ResetContent

DELETEITEMSTRUCT hwndltem
Deleteltem Deleteltem
Windows
CComboBox::DeleteString, CListBox::DeleteString,
CComboBox::ResetContent, CListBox::ResetContent, WM DELETEITEM,

CListBox::Deleteltem, CComboBox::Deleteltem

CWnd::OnDestroy

afx_msg void OnDestroy( );



CWnd OnDestroy CWnd

CWnd OnDestroy CWnd
OnDestroy OnDestroy
Ccwnd SetClipboardViewer
CWnd OnDestroy

ChangeClipboardChain

CWnd::ChangeClipboardChain, CWnd::DestroyWindow,
CWnd::SetClipboardViewer

CWnd::OnDestroyClipboard

afx_msg void OnDestroyClipboard( );

Windows EmptyClipboard



.:EmptyClipboard, WM _DESTROYCLIPBOARD

CWnd::OnDeviceChange

afx _msg BOOL OnDeviceChange( UINT nEventType, DWORD dwData );

nEventType

dwData

DBT_DEVICEREMOVEPENDING



DBT_DEVICEQUERYREMOVE

nEvent

DBT_DEVICEARRIVAL
DBT_DEVICEQUERYREMOVE

DBT _DEVICEQUERYREMOVEFAILED
DBT _DEVICEREMOVEPENDING
DBT_DEVICEREMOVECOMPLETE
DBT_DEVICETYPESPECIFIC
DBT_CONFIGCHANGED
DBT_DEVNODES_CHANGED

WM _DEVICECHANGE

CWnd::OnDevModeChange

afx_msg void OnDevModeChange( LPTSTR IpDeviceName );

Windows



IpDeviceName
Windows WIN.INI

CWnd

WM DEVMODECHANGE
Windows ExtDeviceMode

OnWinlniChange

Windows

WM_DEVMODECHANGE



CWwnd::OnDrawClipboard

afx_msg void OnDrawClipboard( );

SetClipboardViewer

OnDrawClipboard Windows SendM essage

WM DRAWCLIPBOARD
SetClipboardViewer
OnChangeCbChain

.:SendMessage, CWnd::SetClipboardViewer, WM _CHANGECBCHAIN,
WM _ DRAWCLIPBOARD

CWnd::OnDrawltem

afx _msg void OnDrawltem( int nlDCtl, LPDRAWITEMSTRUCT
|[pDrawltemStruct );



niDCtl
WM _DRAWITEM
nlDCtl 0

|pDrawltemStruct
DRAWITEMSTRUCT

DRAWITEMSTRUCT itemAction
hDC
hwndltem CButton CMenu CListBox

Drawltem

DRAWITEMSTRUCT

CComboBox
Drawltem



Windows

DRAWITEMSTRUCT, WM _DRAWITEM, CButton::Drawltem,
CMenu::Drawltem, CListBox::Drawltem, CComboBox::Drawltem

CWnd::OnDropFiles

afx_msg void OnDropFiles( HDROP hDroplnfo );

hDroplnfo

Windows
DragFinish DragQueryFile DragQueryPoint



Windows

CWnd::DragAcceptFiles, WM _DROPFILES,
.:DragAcceptFiles, ::DragFinish, ::DragQueryFile, ::DragQueryPoint

CWnd::OnDSCNotify

afx_msg BOOL OnDSCNotify( DSCSTATE nState, DSCREASON nReason, BOOL
pBool );

nReason nState TRUE FALSE

nState
DSCSTATE Remarks



nReason
DSCSTATE Remarks

pBool
nState nReason

nReason nState

TRUE FALSE
OnDSCNotify

class CMyDIg : public CDialog
{

DECLARE_EVENTSINK_ _MAP()
BOOL OnDSCNotify(DSCSTATE nState,
DSCREASON nReason, BOOL* pBool);



},

BEGIN _EVENTSINK_MAP(CMyDIlg, CDialog)
ON_DSCNOTIFY(CMyDIlg, IDC_RDCCTRL1, OnDSCNotify)
END EVENTSINK_MAP()
OnDSCNotify

enum DSCREASON

{
dscNoReason = 0,
dscClose, dscCommit, dscDelete,
dscEdit, dsclnsert, dscModify, dscMove
b
enum DSCSTATE
{
dscNoState = 0,
dscOKToDo,
dscCancelled,
dscSyncBefore,

dscAboutToDo,



dscFailedToDo,
dscSyncAfter,
dscDidEvent

}
dsdOKToDo
dscSyncBefore
dscAboutToDo dscSyncAfter dscDidEvent
CWnd::GetDSCCursor, CWnd::BindDefaultProperty, CWnd::BindProperty
CWnd::OnEnable

afx_msg void OnEnable( BOOL bEnable);

bEnable



CWnd CWwWnd
TRUE CWnd FALSE

CWnd OnEnable
EnableWindow
WS DISABLE

Windows

CWnd::EnableWindow, WM _ENABLE

CWnd::OnEndSession

afx_msg void OnEndSession( BOOL bEnding );

bEnding
TRUE



FALSE

CWnd OnQueryEndSession
OnEndSession CWnd
bEnding TRUE Windows
OnEndSession
DestroyWindow Windows

PostQuitMessage

Windows

CWnd::DestroyWindow, CWnd::OnQueryEndSession, ::ExitWindows,
.:PostQuitM essage, WM_QUERYENDSESSION, CWnd::Default,
WM _ENDSESSION



CWnd::OnEnterldle

afx_msg void OnEnterldle( UINT nWhy, CWnd* pWho );

nWhy

« MSGF DIALOGBOX
« MSGF_MENU

pWho
nWhy MSGF DIALOGBOX
nWhy MSGF_MENU



Windows

WM_ENTERIDLE

CWnd::OnEnterMenulLoop

afx _msg void OnEnterMenuLoop( BOOL blsTrackPopupMenu );

blsTrackPopupMenu

0



Windows

Cwnd::OnExitMenuLoop, WM _ENTERMENULOOP

CWnd::OnEraseBkgnd

afx_msg BOOL OnEraseBkgnd( CDC* pDC );

CWnd



hbrBackground

hbrBackground NULL OnEraseBkgnd
UnrealizeObject
CWnd
OnEraseBkgnd WM _ ERASEBKGND
0
PAINTSTRUCT fErase

TRUE

Windows MM TEXT
Windows

WM ICONERASEBKGND, CGdiObject::UnrealizeObject,
WM _ ERASEBKGND



CWnd::OnExitMenuLoop

afx _msg void OnExitMenuLoop( BOOL blsTrackPopupMenu );

blsTrackPopupMenu

0

Windows

Cwnd::OnEnterMenuLoop; WM _EXITMENULOOP

CWnd::OnFontChange

afx_msg void OnFontChange( );



OnFontChange

Windows AddFontResource
RemoveFontResource
WM FONTCHANGE
Windows SendMessage hwWnd
HWND BROA-DCAST
.:AddFontResource, .:RemoveFontResource, .:SendM essage,

WM_FONTCHANGE

CWnd::OnGetDIgCode

afx_msg UINT OnGetDlgCode( );

. DLGC BUTTON



e« DLGC_DEFPUSHBUTTON

« DLGC_HASSETSEL EM_SETSEL

e« DLGC_UNDEFPUSHBUTTON
DLGC_BUTTON

« DLGC_RADIOBUTTON

e« DLGC_STATIC

e« DLGC_WANTALLKEYS

e« DLGC_WANTARROWS

e« DLGC_WANTCHARS WM_CHAR
« DLGC_WANTMESSAGE

« DLGC_WANTTAB TAB

Windows CWnd TAB
OnGetDlIgCode CWnd

OnGetDIlgCode
WM GETDLGCODE



CWnd::OnGetMinMaxlInfo

afx_msg void OnGetMinMaxInfo( MINMAXINFO FAR* I pMMI);

IpMMI
MINMAXINFO
MINMAXINFO
Windows
Windows

OnGetMinMaxInfo

Windows



WM_GETMINMAXINFO

CWnd::OnHelplnfo

afx_msg BOOL OnHelplnfo( HELPINFO* IpHelplnfo );

IpHelplnfo
HELPINFO

F1

F1 WM _HELP
WM _HELP
WM _ HELP

CWinApp::OnHelp, CWinApp::WinHelp



CWnd::OnHScroll

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

nSBCode

nPos

SB_LEFT
SB_ENDSCROLL
SB_LINELEFT
SB_LINERIGHT
SB_PAGELEFT
SB_PAGERIGHT
SB_RIGHT
SB_THUMBPOSITION

SB_THUMBTRACK

nPos

nPos



SB_ THUMBPOSITION SB_ THUMBTRACK
nPos

pScrollBar

NULL

SB_THUMBTRACK

SetScrollPos

Windows

CWnd::SetScrollPos, WM _VSCROLL, WM_HSCROLL



CWnd::OnHScrollClipboard

afx_msg void OnHScrollClipboard( CWnd* pClipAppWnd, UINT nSBCode, UINT
nPos);

pClipAppWnd

nSBCode

« SB_ BOTTOM
.« SB_ENDSCROLL

« SB_LINEDOWN

« SB_LINEUP

.« SB_PAGEDOWN

« SB_PAGEUP

« SB_ THUMBPOSITION nPos
. SB_TOP

nPos



SB_THUMBPOSITION nPos

CF_OWNERDISPLAY
OnHScrollClipboard

Windows

CWwWnd::OnV ScrollClipboard, WM _HSCROLLCLIPBOARD

CWnd::OnlconEraseBkgnd

afx _msg void OnlconEraseBkgnd( CDC* pDC );



CWnd
CWnd
OnEraseBkgnd
DefWindowProc

Windows

CWnd::OnEraseBkgnd, WM _ICONERASEBKGND

CWnd::OnlnitMenu

afx _msg void OnlnitMenu( CMenu* pMenu );

pMenu



OnlnitMenu OnlnitMenu

Windows

Cwnd::OnlnitMenuPopup, WM _INITMENU

CWwWnd::OnlnitMenuPopup

afx_msg void OnlnitMenuPopup( CMenu* pPopupMenu, UINT nlndex, BOOL
bSysMenu );



pPopupMenu

nlndex

bSysMenu
TRUE FALSE

Windows

CWnd::OnlnitMenu, WM _INITMENUPOPUP



CWnd::OnKeyDown

afx _msg void OnKeyDown( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

nRepCnt

nFlags

0-7 OEM

9-10
11-12 Windows
13 ALT



14 1

0
15 1 0
WM _KEYDOWN 15 0 13
0
ALT
Cwnd
OnKeyUp OnKeyDown
OnKeyDown
|BM 101 102 ALT
CTRL INS DEL HOME END PAGE UP PAGE DOWN
/ ENTER
nFlags

Windows



WM CHAR, WM KEYUP, WM _KEYDOWN
CWnd::OnKeyUp

afx_msg void OnKeyUp( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

NnRepCnt

nFlags

—7 OEM

© 00 O



11-12 Windows

13 ALT 1
0
14 1
0
15 1 0
WM_KEYDOWN 15 1 13
0
ALT
CWnd
| BM 101 102 ALT
CTRL INS DEL HOME END PAGE UP PAGEDOWN
/ ENTER
nFlags

Windows



WM_CHAR, WM _KEYUP, CWnd::Default, WM_KEYDOWN

CWnd::OnKillFocus

afx_msg void OnKillFocus( CWnd* pNewWnd );

pNewWnd
NULL

CWnd

Windows

CWnd::SetFocus, WM _KILLFOCUS



CWnd::OnLButtonDbICIk

afx _msg void OnLButtonDDbICIk( UINT nFlags, CPoint point);

nFlags

e« MK_CONTROL CTRL
e MK_LBUTTON

e MK_MBUTTON

e MK_RBUTTON

e MK_SHIFT SHIFT

point

CS_DBLCLKS WNDCLASS OnLButtonDIbCIlk



Windows OnLButtonDbICIlk

WM_LBUTTONDOWN WM _LBUTTONUP
WM _LBUTTONDBLCLK

WM _LBUTTONUP

Windows

CWnd::OnLButtonDown, CWnd::OnLButtonUp,
WM LBUTTONDBLCLK

CWnd::OnLButtonDown

afx _msg void OnLButtonDown( UINT nFlags, CPoint point);

nFlags

« MK_CONTROL CTRL



e« MK_LBUTTON
e« MK_MBUTTON
« MK_RBUTTON
e MK_SHIFT SHIFT

point

Windows

CWnd::OnLButtonDbICIk, CWnd::OnLButtonUp,
WM LBUTTONDOWN

CWnd::OnLButtonUp

afx _msg void OnLButtonUp( UINT nFlags, CPoint point);



nFlags

« MK_CONTROL CTRL
MK_LBUTTON

e« MK_MBUTTON

« MK_RBUTTON

MK_SHIFT SHIFT

point

Windows

CWnd::OnLButtonDbICIk, CWnd::OnLButtonDown, WM _LBUTTONUP



CWnd::OnMButtonDbICIk

afx _msg void OnMButtonDbICIKk( UINT nFlags, CPoint point);

nFlags

e« MK_CONTROL CTRL
e« MK_LBUTTON

e« MK_MBUTTON

« MK_RBUTTON

e MK_SHIFT SHIFT

point

CS_DBLCLKS WNDCLASS OnMButtonDIbClk



Windows OnMButtonDbICIlk
WM MBUTTONDOWN WM MBUTTONUP
WM _MBUTTONDBLCLK
WM _MBUTTONUP

Windows

CWnd::OnM ButtonDown, CWnd::OnM ButtonUp,
WM MBUTTONDBLCLK

CWnd::OnMButtonDown

afx _msg void OnM ButtonDown( UINT nFlags, CPoint point);

nFlags

« MK_CONTROL CTRL
e« MK_LBUTTON



e« MK_MBUTTON
« MK_RBUTTON
e MK_SHIFT SHIFT

point

Windows

CWnd::OnM ButtonDbICIKk, CWnd::OnMButtonUp,
WM _MBUTTONDOWN

CWnd::OnMButtonUp

afx _msg void OnMButtonUp( UINT nFlags, CPoint point);

nFlags



« MK_CONTROL CTRL
e« MK_LBUTTON

e MK_MBUTTON

« MK_RBUTTON

e MK_SHIFT SHIFT

point

Windows

CWnd::OnMButtonDbhIClk, CWnd::OnM ButtonDown,
WM _MBUTTONUP



CWnd::OnMDIActivate

afx_msg void OnMDIActivate( BOOL DbActivate, CWnd* pActivateWnd, CWnd*
pDeactivate- Wnd );

bActivate
TRUE FALSE
pActivateWnd
MDI MDI
pActiveWnd
pDeactivateWnd
MDI

MDI MDI



OnMDIACctive WM NCACTIVATE
OnMDIActivate

Windows

CMDIFrameWnd::MDIActivate, WM_MDIACTIVATE
CWnd::OnMeasureltem

afx_msg void OnMeasureltem( int nlIDCtI, LPMEASUREITEMSTRUCT
IpMeasureltemSt- ruct);

nlDCtl
| D

I[pMeasureltemStruct
MEASUREITEMSTRUCT



|pMeasureltemStruct MEASUREITEMSTRUCT
Windows Windows

LBS_OWNERDRAWVARIABLE
CBS_OWNERDRAWVARIA- BLE

WM INITDIALOG Windows OWNERDRAWFIXED
OnMeasureltem
Windows

CMenu CListBox CComboBox
M easureltem M easureltem

LBS_OWNERDRAWVARIABLE
CBS_OWNERDRAWVARIABLE OnMeasureltem
WM_MEASUREITEM



DDX _ Control SubclassDlgltem SubclassWindow
OnChildNotify
WM MEASUREITEM MFC
ON WM MEASUREITEM _REFLECT

Windows

CMenu::Measureltem, CListBox::Measureltem,
CComboBox::Measureltem, WM_MEASUREITEM

CWnd::OnMenuChar

afx_msg LRESULT OnMenuChar( UINT nChar, UINT nFlags, CMenu* pMenu );



nChar

nFlags

pMenu

Windows

Windows
Windows
Windows

0 1

MF_SYSMENU

ANSI

MF_POPUP

Unicode



CWnd
ALT OnMenuChar
pMenu CWnd nFlags 0

Windows

WM_MENUCHAR

CWnd::OnMenuSelect

afx _msg void OnMenuSelect( UINT nltemID, UINT nFlagsHMENU hSysMenu );

nlteml D
nlteml D
ID nlteml D



hSysMenu

nFlags

« MF_BITMAP
« MF_CHECKED

« MF_DISABLED

« MF_GRAYED

« MF_ MOUSESELECT
« MF_ OWNERDRAW
« MF_POPUP

« MF_SEPARATOR
MF_SYSMENU

hSysMenu
nFlags MF SYSMENU
nFlags MF POPUP nFlags
MF_SYSMENU MF_POPUP
CWnd

OnMenuSelect



nFlags OXFFFF hSysMenu 0 Windows
ESC

Windows

WM _MENUSELECT
CWnd::OnMouseActivate

afx_msg int OnMouseActivate( CWnd* pDesktopWnd, UINT nHitTest, UINT
message );

CWwnd
« MA ACTIVATE Cwnd
« MA _NOACTIVATE Cwnd
e« MA ACTIVATEANDEAT CWnd

« MA_NOACTIVATEANDEAT CWnd



pDesktopWnd

nHitTest

message

TRUE
OnNCcHitTest

Windows



. CWnd::OnNcHitTest, WM _MOUSEACTIVATE
CWnd::OnMouseMove
afx _msg void OnMouseMove( UINT nFlags, CPoint point );

nFlags

MK CONTROL CTRL
MK LBUTTON
MK_MBUTTON
MK_RBUTTON

MK _SHIFT SHIFT
point

WM_MOUSEMOVE

Windows



CWwnd::SetCapture, CWnd::OnNCHitTest, WM_MOUSEMOVE
CWnd::OnMouseWheel
afx _msg BOOL OnMouseWheel( UINT nFlags, short zDelta, CPoint pt);

0
nFlags

MK_CONTROL CTRL
e« MK_LBUTTON

e« MK_MBUTTON

« MK_RBUTTON

e MK_SHIFT SHIFT

zDelta
zDelta WHEEL DELTA 120



X y

OnMouseWheel WM _MOUSEWHEEL
Windows Win32
DefWindowProc
zDelta WHEEL DELTA 120

delta
delta 120
delta
WHEEL DELTA delta
delta
WHEEL DELTA
OnMouseWheel Windows NT 4.0 Windows 95

Windows NT 3.51 OnRegisteredMouseWheel



mouse_event

CWnd::OnMove

afx_msg void OnMove( int x, inty);

CWnd

Windows



WM _ MOVE
CWnd::OnMoving

afx_msg void OnMoving( UINT nSide, LPRECT IpRect);

nSide

| pRect
CRect RECT

CWnd

Windows



WM_MOVING

CWnd::OnNcActivate

afx_msg BOOL OnNcActivate( BOOL bActive );

Windows

bActive

bActive
FALSE

bActive TRUE
bActive FALSE

TRUE



Windows

Cwnd::Default, WM _NCACTIVATE

CWnd::OnNcCalcSize

afx_msg void OnNcCalcSize( BOOL bCalcValidRects, NCCALCSIZE_PARAMS*
Ipncsp );

bCalcValidRects
Windows
TRUE

lpncsp
NCCALCSIZE_PARAMS
CWnd



bCalcValidRects NCCALCSIZE_PARAMS rgrc

rgrcl0]
rgrc[1l] rgrc[2] bCalcValidRects TRUE rgrcl[1]
rgrcl2]

lpncsp
Windows

WM _ NCCALCSIZE, CWnd::MoveWindow, CWnd::SetWindowPos
CWnd::OnNcCreate
afx_msg BOOL OnNcCreate( LPCREATESTRUCT IpCreateStruct );

0
Create



|pCreateStruct
CWnd CREATESTRUCT

Cwnd WM CREATE
Windows
CWnd::Create, CWnd::CreateEx, WM _NCCREATE
CWnd::OnNcDestroy
afx _msg void OnNcDestroy( );
Windows
PostNcDestroy
PostNcDestroy
OnNcDestroy OnNcDestroy

CWnd::DestroyWindow, CWnd::OnNcCreate, WM _NCDESTROY,



Cwnd::Default, CWnd::PostNcDestroy
CWnd::OnNcHitTest
afx_msg UINT OnNcHitTest( CPoint point);

point

SetCapture
Ccwnd CWnd

Windows

CWnd::GetCapture, WM _NCHITTEST

« HTBORDER
e HTBOTTOM
e HTBOTTOMLEFT



HTBOTTOMRIGHT
HTCAPTION
HTCLIENT
HTERROR

Windows DefWndProc

HTGROWBOX
HTHSCROLL
HTLEFT
HTMAXBUTTON
HTMENU
HTMINBUTTON
HTNOWHERE
HTREDUCE
HTRIGHT
HTSIZE
HTSYSMENU
HTTOP
HTTOPLEFT
HTTOPRIGHT
HTTRANSPARENT
HTVSCROLL

HTGROWBOX

HTNOWHERE



e HTZOOM

CWnd::OnNcLButtonDbICIk

afx _msg void OnNcLButtonDbICIk( UINT nHitTest, CPoint point);

nNHitTest

point
CPoint X y

CwWnd
WM _ SYSCOMMAND

Windows



WM _NCLBUTTONDBLCLK, CWnd::OnNcHitTest
CWnd::OnNcLButtonDown

afx_msg void OnNcLButtonDown( UINT nHitTest, CPoint point);

nHitTest

point
CPoint X y

CWnd
WM SYSCOMMAND

Windows



CWnd::OnNcHitTest, CWnd::OnNcLButtonDDbICIKk,
CWnd::OnNcLButtonUp,CWnd:: OnSysCommand, WM _NCLBUTTONDOWN,
CWnd::Default

CWnd::OnNcLButtonUp

afx _msg void OnNcLButtonUp( UINT nHitTest, CPoint point);

nNHitTest

point
CPoint X y



CwWnd
WM SYSCOMMAND

Windows

CWnd::OnNcHitTest, CWnd::OnNcLButtonDown,
CWnd::OnSysCommand, WM _NCLBUTTONUP

CWnd::OnNcMButtonDbICIk

afx_msg void OnNcMButtonDbICIk( UINT nHitTest, CPoint point);

nHitTest

point
CPoint X y



CWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcMButtonDown,
CWnd::OnNcMButtonUp,WM- NCMBUTTONDBLCLK

CWnd::OnNcMButtonDown

afx _msg void OnNcMButtonDown( UINT nHitTest, CPoint point );

nHitTest

point



CPoint X y

CWwWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcMButtonDbIClk,CWnd::
OnNcMButtonUp, WM NCMBUTTONDOWN

CWnd::OnNcMButtonUp

afx _msg void OnNcMButtonUp( UINT nHitTest, CPoint point);

nHitTest



point
CPoint X y

CwWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcMButtonDDbICIlk,
CWnd::OnNcMButtonDown, WM _NCMBUTTONUP

CWnd::OnNcMouseMove

afx_msg void OnNcMouseMove( UINT nHitTest, CPoint point);

nHitTest



point
CPoint X y

CWwWnd
WM _ SYSCOMMAND

Windows

CWnd::OnNcHitTest, CWnd::OnSysCommand, WM_NCMOUSEMOVE

CWnd::OnNcPaint

afx_msg void OnNcPaint();



WM _ NCPAINT
CWnd::OnNcRButtonDbICIk

afx _msg void OnNcRButtonDbICIk( UINT nHitTest, CPoint point);

nNHitTest

point
CPoint X



CwWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcRButtonDown,
CWnd::OnNcRButtonUp,WM_ NCRBUTTONDBLCLK

CWnd::OnNcRButtonDown

afx _msg void OnNcRButtonDown( UINT nHitTest, CPoint point);

nHitTest

point



CPoint X y

CWwWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcRButtonDDbICIlk,
CWnd::OnNcRButtonUp

CWnd::OnNcRButtonUp

afx _msg void OnNcRButtonUp( UINT nHitTest, CPoint point);

nHitTest



point
CPoint X y

CwWnd

Windows

CWnd::OnNcHitTest, CWnd::OnNcRButtonDDbICIlk,
CWnd::OnNcRButtonDown, WM NCRBUTTONUP

CWnd::OnNotify

virtual BOOL CWnd::OnNotify( WPARAM wParam, LPARAM [|Param,
LRESULT?* pResult);



wParam
wParam 0
| Param
NMHDR
NMHDR
pResult

LRESULT

OnNotify



WM_NOTIFY

OnNotify
WM NOTIFY “ TNO61 ON_NOTIFY WM NOTIFY
) “ TNO60O Windows " “ TNO062 Windows
” Visual C++
CWnd::OnPaint
afx _msg void OnPaint( );
Windows
WM _PAINT UpdateWindow RedrawWindow
RDW INTERNALPAINT RedrawWindow
GetUpdateRect
GetUpdateRect 0 BeginPaint EndPaint

WM _PAINT
WM _PAINT



RDW_INTERNALPAINT RedrawW indow

Windows WM _ PAINT UpdateWindow
WM _ PAINT
WM _ PAINT RDW INTERNALPAINT
RedrawWindow
/ CView::OnDraw
WM _ PAINT Win32 SDK

e« “ WM_PAINT "
. WM_PAINT

CWnd::BeginPaint,CWnd::EndPaint,CWnd::RedrawWindow,CPaintDC,CView::
OnDraw

CWnd::OnPaintClipboard

afx_msg void OnPaintClipboard( CWnd* pClipAppWnd, HGLOBAL hPaintStruct );



pClipAppWnd

hPaintStruct

OnPaintClipboard

PAINTSTRUCT
OnSizeClipboard

OnPaintClipboard
PAINTSTRUCT

PAINTSTRUCT

CF_OWNERDISPLAY

rcpaint

Windows

GlobalLock
Windows

GlobalUnlock

Windows



.:GlobalLock, .:GlobalUnlock, CWnd::OnSizeClipboard,
WM _ PAINTCLIPBOARD

CWwnd:.:OnPaletteChanged

afx_msg void OnPaletteChanged( CWnd* pFocusWnd );

pFocusWnd



OnPalletteChanged
WM _PALETTECHANGED

pFocusWnd

Windows

.:RealizePalette, WM _PALETTECHANGED, CWnd::OnPalettelsChanging,
CWnd::OnQueryNewPalette

CWnd::OnPalettelsChanging

afx _msg void OnPalettelsChanging( CWnd* pRealizeWnd );

pRealizeWnd



Windows

CWnd::OnPaletteChanged, CWnd::OnQueryNewPalette,
WM _PALETTEISCHANGING

CWnd::OnParentNotify

afx_msg void OnParentNotify( UINT message, LPARAM |Param );

message

WM_CREATE WM_DESTROY



« WM _CREATE
e« WM _DESTROY
e WM _LBUTTONDOWN

e WM _MBUTTONDOWN

e WM_RBUTTONDOWN

| Param

WM _CREATE WM _DESTROY |Param
|Param X y X

OnParentNotify
Create OnParentNotify
OnParentNotify

OnParentNotify



WS _EX_NOPARENTNOTIFY

WS _EX_NOPARENTNO- TIFY CreateEx

Windows

CWnd::OnCreate, CWnd::OnDestroy, CWnd::OnLButtonDown,
CWnd::OnMButtonDown, CWnd::OnRButtonDown, WM_PARENTNOTIFY

CWnd::OnQueryDraglcon

afx_msg HCURSOR OnQueryDraglcon( );

NULL
NULL



CWinApp::LoadCursor
CWinApp::Loadlcon

CWinApp::LoadCursor, CWinApp::Loadlcon, WM_QUERYDRAGICON
CWnd::OnQueryEndSession

afx _msg BOOL OnQueryEndSession( );



Windows Windows ExitWindows
0 Windows
0O Windows OnQueryEndSession
WM _ ENDSESSION
FALSE

ExitWindows, CWnd::OnEndSession, WM_QUERYENDSESSION

CWnd::OnQueryNewPalette

afx_msg BOOL OnQueryNewPalette( );

CWnd 0

CWnd CWnd

CWnd::Default, CWnd::OnPaletteChanged, WM_QUERYNEWPALETTE



CWnd::OnQueryOpen

afx_msg BOOL OnQueryOpen( );

CWnd CWnd

OnQueryOpen CWnd

WM_QUERYOPEN

CWnd::OnRButtonDbICIk

afx _msg void OnRButtonDDbICIk( UINT nFlags, CPoint point);



nFlags

« MK_CONTROL CTRL
e« MK_LBUTTON

e« MK_MBUTTON

« MK_RBUTTON

e MK_SHIFT SHIFT

point

CS_DBLCLKS WNDCLASS OnRButtonDIbClk

Windows OnRButtonDbIClk
WM _RBUTTONDOWN WM _ RBUTTONUP
WM RBUTTONDBLCLK
WM RBUTTONUP



Windows

CWnd::OnRButtonDown, CWnd::OnRButtonUp,
WM RBUTTONDBLCLK

CWnd::OnRButtonDown

afx _msg void OnRButtonDown( UINT nFlags, CPoint point);

nFlags

« MK_CONTROL CTRL
« MK _LBUTTON

« MK_MBUTTON

« MK_RBUTTON

e« MK _SHIFT SHIFT

point



Windows

CWnd::OnRButtonDbICIKk, CWnd::OnRButtonUp,
WM _ RBUTTONDOWN

CWnd::OnRButtonUp

afx_msg void OnRButtonUp( UINT nFlags, CPoint point);

nFlags

« MK_CONTROL CTRL



e« MK_LBUTTON
e« MK_MBUTTON
« MK_RBUTTON
e MK_SHIFT SHIFT

point

Windows

CWnd::OnRButtonDbIClk, CWnd::OnRButtonDown, WM _RBUTTONUP
CWnd::OnRegisteredMouseWheel

afx_msg LRESULT OnRegisteredMouseWheel( WPARAM wParam, LPARAM
|Param );



wParam

| Param

OnRegisteredMouseWheel Windows
WM MOUSEWHEEL

OnRegisteredMouseWheel Windows 95 Windows NT 3.51
Windows NT 4.0 OnMouseWheel

RegisterWindowM essage



CWnd::OnRenderAllFormats

afx_msg void OnRenderAllFormats( );

OnRenderAllFormats

Windows
SetClipboardData

Windows SetClipboardData OpenClipboard
Windows CloseClipboard

.:CloseClipboard, CWnd::OpenClipboard, ::SetClipboardData,
CWnd::OnRenderFormat, WM _RENDERALLFORMATS

CWnd::OnRenderFormat

afx_msg void OnRenderFormat( UINT nFormat );



nFormat

OnRenderFormat W indows
SetClipboard

OnRenderFormat OpenClipboard Windows
CloseClipboard

Windows

.:CloseClipboard, CWnd::OpenClipboard, ::SetClipboardData,
WM _ RENDERFORMAT



CWnd::OnSetCursor

afx _msg BOOL OnSetCursor( CWnd* pWnd, UINT nHitTest, UINT message );

pwWnd

nNHitTest

message

CWnd



OnSetCursor TRUE

NHitTest HTERROR
M essageBeep

CWnd 0
Windows

CWnd::OnNcHitTest, WM SETCURSOR

CWnd::OnSetFocus

afx_msg void OnSetFocus( CW nd* pOldWnd );

pOldwWnd



CWnd NULL

CWnd

Windows

WM _SETFOCUS

CWnd::OnShowWindow

afx_msg void OnShowWindow( BOOL bShow, UINT nStatus);

bShow
TRUE



FALSE
nStatus

0 nStatus
e SW_PARENTCLOSING

« SW_PARENTOPENING

CWnd

WM_SHOWWINDOW

ShowWindow

ShowWindow

Windows



CWnd::OnSize

afx _msg void OnSize( UINT nType, int cx, int cy);

nType

CX

Cy

SIZE_MAXIMIZED
SIZE_MINIMIZED
SIZE_RESTORED
SIZE_ MAXIMIZED
SIZE_MAXHIDE

SIZE_MAXSHOW

SIZE_MINIMIZED



OnSize SetScrollPos M oveWindow
SetScrollPos MoveWindow bRedraw CWnd

Windows

CWnd::MoveWindow, CWnd::SetScrollPos, WM _SIZE

CWnd::OnSizeClipboard

afx_msg void OnSizeClipboard( CWnd* pClipAppWnd, HGLOBAL hRect);

pClipAppWnd

hRect



RECT

CF_OWNERDISPLAY

OnSizeClipboard
OnSizeClipboard

OnSizeClipboard Windows GlobalLock
RECT Windows GlobalUnlock

Windows



.:GlobalLock, ::GlobalUnlock, ::SetClipboardData,CWnd::SetClipboardViewer, WM
_SIZECLIPBOARD

CWnd::OnSizing

afx_msg void OnSizing( UINT nSide, LPRECT IpRect);

nSide

| pRect
CRect RECT

Windows



CWnd::OnSpoolerStatus

afx _msg void OnSpoolerStatus( UINT nStatus, UINT nJobs);

nStatus
SP JOBSTATUS

nJobs

Windows



WM _ SPOOLERSTATUS
CWnd::OnStyleChanged

afx _msg void OnStyleChanged( int nStyleType, LPSTYLESTRUCT IpStyleStruct);

nStyleType

« GWL _EXSTYLE
« GWL STYLE

|pStyleStruct
STYLESTRUCT

.:SetWindowlLong



Windows

WM _ _STYLECHANGED
CWnd::OnStyleChanging

afx _msg void OnStyleChanging( int nStyleType, LPSTYLESTRUCT IpStyleStruct);

nStyleType

« GWL_EXSTYLE
« GWL_STYLE

| pStyleStruct
STYLESTRUCT



:SetWindowlLong

Windows

CWnd::OnSysChar

afx _msg void OnSysChar( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar
ASCII

NnRepCnt



nFlags

nFlags

0% 15
16% 23 OEM
24 101 102

ALT CTRL 1

0

25% 28 Windows
29 ALT

1 0
30

1 0
31 1
0
CWnd WM _ SYSKEYUP

WM_SYSKEYDOWN

0 WM _ SYSCHAR Windows



TranslateAccelerator

| BM 101 102 ALT
CTRL INS DEL HOME END PAGE UP PAGE DOWN
/ ENTER
nFlags
Windows

.:TranslateAccelerator, WM_SYSKEYDOWN, WM_SYSKEYUP,
WM _ SYSCHAR

CWnd::OnSysColorChange

afx_msg void OnSysColorChange( );



Windows OnSysColorChange

..SetSysColors, WM _SYSCOLORCHANGE
CWnd::OnSysCommand

afx_msg void OnSysCommand( UINT nID, LPARAM |IParam );

nl D
« SC _CLOSE CWnd
e« SC_ HOTKEY CWnd | Param
HWND
e SC HSCROLL
« SC_ KEYMENU
e« SC_ MAXIMIZE ( SC ZOOM) CWnd
e SC_ MINIMIZE ( SC _ICON) CWnd

« SC_ MOUSEMENU



« SC_MOVE CWnd
« SC_ NEXTWINDOW

« SC_PREVWINDOW

. SC_RESTORE

e« SC_SCREENSAVE SYSTEM.INI [boot]
« SC _SIZE CWnd
e SC TASKLIST Windows
e« SC VSCROLL
|Param
|Param
X y
e« SC HOTKEY | Param

« SC_SCREENSAVE

OnSysCommand



WM _SYSCOMMAND nlD Windows

niD AND OXFFFO nlD
GetSystemMenu AppendMenu InsertM enu
ModifyMenu
WM SYSCOMMAND
WM SYSCOMMAND OnSysCommand
OnSysCommand
OnSysCommand WM _ SYSCOMMAND
OnSysCommand

WM_COMMAND

Windows

WM_SYSCOMMAND



CWnd::OnSysDeadChar

afx _msg void OnSysDeadChar( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

nRepCnt

nFlags

0% 7 OEM
8

9% 10

11% 12 Windows

13 ALT
0



14 1 0
15 1

OnSysKeyUp OnSysKeyDown CWnd

Windows

CWnd::OnSysKeyDown, CWnd::OnSysKeyUp, WM _SYSDEADCHAR,
CWnd::OnDeadChar

CWnd::OnSysKeyDown

afx_msg void OnSysKeyDown( UINT nChar, UINT nRepCnt, UINT nFlags);



nChar

NnRepCnt
nFlags
0-7 OEM
8
1 0
9-10
11-12 Windows
13 ALT 1
0
14 0
15 1
OnSysKeyDown 15 ALT

13



CWnd ALT
OnSysKeyDown
OnSysKeyDown CWnd
nFlags
0 OnSysKeyDown WM SYSKEYDOWN
Windows TranslateAccelerator

WM _SYSKEYUP

OnSysKeyDown 14 OnSysKeyDown
|BM 101 102 ALT
CTRL INS DEL HOME END PAGE UP PAGEDOWN
/ ENTER
nFlags

Windows



.:TranslateAccelerator, WM _SYSKEYUP, WM _SYSKEYDOWN
CWnd::OnSysKeyUp

afx_msg void OnSysKeyUp( UINT nChar, UINT nRepCnt, UINT nFlags);

nChar

nRepCnt

nFlags



0-7 OEM
8
1 0
9-10
11-12 Windows
13
0
14
15
OnSysKeyUp
13 1
0
CWnd
OnSysKeyUp
OnSysKeyUp
nFlags
0 OnSysKeyUp

15

ALT

0 ALT

ALT

CWnd

WM _SYSKEYUP

&)



W indows TranslateAccelerator

|BM 101 102 ALT
CTRL INS DEL HOME END PAGE UP PAGEDOWN
/ ENTER
nFlags
102 ALT CTRL+ALT

1. WM_KEYDOWN VK _CONTROL

2. WM _KEYDOWN VK _MENU

3. WM _ KEYUP VK _CONTROL

4. WM _ SYSKEYUP VK_MENU

Windows

.:TranslateAccelerator, WM _SYSKEYDOWN, WM_SYSKEYUP



CWnd::OnTCard

afx_msg void OnTCard( UINT idAction, DWORD dwActionData );

IdAction

IDABORT Abort
IDCANCEL Cancel
IDCLOSE

IDHELP Windows Help
IDIGNORE lgnore
|DOK OK

IDNO N o

IDRETRY Retry

HELP TCARD DATA

HELP_TCARD_NEXT Next
HELP_TCARD_OTHER_CALLER
IDYES Yes

dwActionData



dwActionData
IdAction HELP TCARD DATA

Windows Help
WinHelp HELP_TCARD
WinHelp, CWinApp::WinHelp



CWnd::OnTimeChange

afx_msg void OnTimeChange( );

WM TIMECHANGE Windows
SendMessage hwnd HWND BROADCAST

.:SendMessage, WM _TIMECHANGE

CWnd::OnTimer

afx_msg void OnTimer( UINT nIDEvent);

niDEvent



SetTimer

Windows DispatchMessage
WM _TIMER

Windows

CWnd::SetTimer, WM _TIMER

CWnd::OnToolHitTest

virtual int CWnd::OnToolHitTest( CPoint point, TOOLINFO* pTIl ) const;



point
X- Y-
pTl
TOOLINFO

e hwnd = m_hWnd

e Uuld = (UINT)hWndChild

e UFlags |= TTF_IDISHWND

e IpszText = LPSTR TEXTCALLBACK

OnToolHIitTest
TTF_NOTBUTTON TTF_CENTERTIP

OnToolHItTest
Win32 SDK “ TOOLINFO™



TOOLINFO, CWnd::FilterTooltipMessage

CWnd::OnVKeyToltem

protafx _msg int OnVKeyToltem( UINT nKey, CListBox* pListBox, UINT nlndex );

nKey

pListBox

nlndex



CWnd LBS_WANTKEYBOARDINPUT
WM_VKEYTOITEM WM_KEYDOWN

LBS_HASSTRINGS

Windows

WM_KEYDOWN, WM_VKEYTOITEM

CWnd::OnVScroll

afx _msg void OnV Scroll( UINT nSBCode, UINT nPos, CScrollBar* pScrollBar );

nSBCode



.« SB_BOTTOM
. SB_ENDSCROLL
« SB_ LINEDOWN

« SB_LINEUP

« SB_PAGEDOWN
. SB_PAGEUP

.« SB_THUMBPOSI

TION

e« SB_THUMBTRACK

.« SB_TOP

nPos

pScrollBar

SB_THUMBPOSITION

nPos

NPos

SB_ THUMBTRACK
nPos
Int

NULL



OnV Scroll
OnV Scroll CWnd SetScrollPos

Windows

CWnd::SetScrollPos, CWnd::OnHScroll, WM _VSCROLL

CWnd::OnVScrollClipboard

afx_msg void OnV ScrollClipboard( CWnd* pClipAppWnd, UINT nSBCode, UINT
nPos);



pClipAppWnd
Clipboard-viewer

nSBCode

« SB_ BOTTOM

« SB_ENDSCROLL
« SB_LINEDOWN
« SB_LINEUP

« SB_PAGEDOWN
« SB_PAGEUP

« SB_ THUMBPOSITION nPos
« SB_ THUMBTRACK nPos
. SB_TOP

nPos
SB_ THUMBPOSITION



nPos

CF_OWNERDISPLAY

OnV ScrollClipboard

Windows

CWnd::Invalidate, CWnd::OnHScrollClipboard, CWnd::InvalidateRect,
WM VSCROLLCLIPBOARD, CWnd::Default

CWnd::OnWindowPosChanged

afx_msg void OnWindowPosChanged( WINDOWPOS* Ipwndpos);

lpwndpos



WINDOWPOS

SetWindowPos

WM _ SIZE WM _MOVE
OnWindowPosChanged
OnWindowPosChanged

Windows

WM_WINDOWPOSCHANGED

CWnd::OnWindowPosChanging

afx_msg void OnWindowPosChanging( WINDOWPOS* Ipwndpos);



lpwndpos
WINDOWPOS

SetWindowPos

WINDOWPOS flags

WS_OVERLAPPED WS THICKFRAME
WM_GETMINMAXINFO
CS_BYTEALIGNCLIENT CS_BYTEALIGN

Windows

CWnd::OnWindowPosChanged, WM _WINDOWPOSCHANGING



CWnd::OnWinlniChange

afx_msg void OnWinlniChange( LPCTSTR IpszSection );

| pszSection
Windows W IN.INI

Windows SystemParametersinfo W IN.INI
OnWinlniChange
WM _WININICHANGE

hwnd HWND BROADCAST Windows SendMessage

W IN.INI
| pszSection NULL WM _WININICHANGE

WIN.INE WM_WININICHANGE



OnWinlniChange | pszSection
NULL WIN.INI

Windows

..:SendMessage, .:SystemParametersinfo, WM_WININICHANGE

CWnd::OnWndMsg

virtual BOOL OnWndMsg( UINT message, WPARAM wParam, LPARAM |IParam,
LRESULT?* pResult);

message



wParam

| Param

pResult
WindowProc NULL

WindowProc

Visual C++ “

CWnd::OnChildNotify, Cwnd::SendChildNotifyL astM sg,
Cwnd::ReflectChildNotify, CCmdTarget:.:OnCmdMsg, CWnd::ReflectLastMsg

CWnd::OpenClipboard

BOOL OpenClipboard( );



CWnd

Windows CloseClipboard

Windows EmptyClipboard CWnd

.:CloseClipboard, ::EmptyClipboard, ::OpenClipboard

CWnd::PostMessage

BOOL PostMessage( UINT message, WPARAM wParam = 0, LPARAM IParam =
0);



mesSsage

wParam

|Param

Windows GetMessage
PeekMessage

Windows PostM essage

.:GetMessage, ::PeekMessage, ::PostMessage, ::PostAppMessage,

CWnd::SendMessage



CWnd::PostNcDestroy

virtual void PostNcDestroy( );

OnNcDestroy

CWnd::OnNcDestroy

CWnd::PreCreateWindow

virtual BOOL PreCreateWindow( CREATESTRUCT& cs);

CS
CREATESTRUCT



CWnd Windows

NULL
CREATESTRUCT

CWnd PreCreateWindow
PreCreatWindow

PreCreateWindow MFC

Visual C++
MFC ”

CWnd::Create, CWnd::CreateEx, CREATESTRUCT

CWnd::PreSubclassWindow

virtual void PreSubclassWindow( );

MFC



CWnd::SubclassWindow, CWnd::UnsubclassWindow,
CWnd::GetSuperWndProcAddr, CWnd::DefWindowProc, CW nd::SubclassDIgltem,
CWnd::Attach, CW nd::PreCreateW indow

CWnd::PreTranslateMessage

virtual BOOL PreTranslateMessage( MSG* pMsg );

pMsg
MSG



CWinApp Windows TranslateM essage
D ispatchM essage

.. TranslateM essage, ::IsDialogM essage, CWinApp::PreTranslateMessage
CWnd::Print

void Print( CDC* pDC, DWORD dwFlags) const;

pDC

dwFlags

« PRF_CHECKVISIBLE
« PRF_CHILDREN

e PRF_CLIENT

« PRF_ERASEBKGND
e« PRF_NONCLIENT



« PRF_OWNED

CWnd::DefWindowProc

. PRF_CHECKVISIBLE
. PRF_NONCLIENT
. PRF_ERASEBKGND WM_ERASEBKGND
. PRF_PRINTCLIENT WM_PRINTCLIENT
. PRF_PRINTCHILDREN

WM _PRINT
. PRF_OWNED WM _PRINT

WM_PRINT, WM_PRINTCLIENT



CWnd::PrintClient

void PrintClient( CDC* pDC, DWORD dwFlags ) const;

pDC

dwFlags

« PRF_CHECKVISIBLE
« PRF_CHILDREN

e PRF_CLIENT

« PRF_ERASEBKGND
e« PRF_NONCLIENT

« PRF_OWNED



WM_PRINTCLIENT

CWnd::RedrawWindow
BOOL RedrawWindow( LPCRECT IpRectUpdate = NULL, CRgn* prgnUpdate =

NULL, UINT flags = RDW_INVALIDATE | RDW_UPDATENOW |
RDW_ERASE );

|pRectUpdate
RECT prgnUpdate

prgnUpdate
prgnUpdate |pRectUpdate NULL

flags



RDW_ERASE WM _ ERASEBKGND

RDW INVALIDATE RDW_ ERASE
RDW_FRAME
WM _ NCPAINT RDW INVALIDATE
RDW_FRAME

RDW INTERNALPAINT WM _ PAINT
RDW INVALIDATE IpRectUpdate prgnUpdate

NULL NULL
RDW_NOERASE WM _ ERASEBKGND
RDW_NOFRAME WM _ NCPAINT

RDW_ VALIDATE RDW_ _NOCHILDREN
RDW_NOINTERNALPAINT WM _ PAINT
WM _ PAINT

RDW_ _VALIDATE |pRectUpdate prgnUpdate



NULL NULL
WM _PAINT

RedrawWindow

« RDW_ERASENOW
RDW_ALLCHILDREN RDW_NOCHILDREN
WM _NCPAINT WM _ ERASEBKGND WM _PAINT

« RDW_UPDATENOW
RDW_ALLCHILDREN RDW_NOCHILDREN
WM_NCPAINT WM_ERASEBKGND WM _PAINT

RedrawWindow
WS CLIPCHILDREN WS CLIPCHILDREN
WS CLIPCHILDREN
WS CLIPCHILDREN
RedrawWindow

e« RDW_ALLCHILDREN
« RDW_NOCHILDREN



RedrawWindow

WM _ PAINT CWnd::ValidateRgn
CWnd::InvalidateRgn CWnd::UpdateWindow .:RedrawWindow

CWnd::ReflectChildNotify

BOOL ReflectChildNotify(UINT message, WPARAM wParam, LPARAM |Param,
LRESULT?* pResult);

TRUE FALSE

message

wParam



| Param

pResult
NULL

OoncChildNotify

CWnd::OnWndM sg CCmdTarget::OnCmdM sg

Visual C++ !

CWnd::OnChildNotify, CWnd::SendChildNotifyLastMsg,
CWnd::OnWndMsg,CCmdTarget::OnCmdMsg, CWnd::ReflectLastMsg

CWnd::ReflectLastMsg

static BOOL PASCAL ReflectLastMsg( HWND hWndChild, LRESULT* pResult =
NULL );



hwWndChild

pResult
NULL

hwndChild OLE
SendChildNotifyLastMsg

Visual C++

CWnd::OnChildNotify, CWwnd::SendChildNotifyLastMsg,
CWnd::ReflectChildNotify, CCmdTarget::OnCmdM sg



CWnd::ReleaseDC

int ReleaseDC( CDC* pDC );

ReleaseDC

GetWindowDC GetDC
ReleaseDC

CWnd::GetDC, CWnd::GetWindowDC, ::ReleaseDC



CWnd::RepositionBars

void RepositionBars( UINT nIDFirst, UINT nIiDLast, UINT niIDLeftOver, UINT
nFlag = CWnd::reposDefault, LPRECT IpRectParam = NULL, LPCRECT
|pRectClient = NULL, BOOL bStretch = TRUE);

NnIDFirst

nlDLast

niDLeftOver

nFlag

e« CWnd::reposDefault |pRectParam
NULL

e« CWnd::reposQuery
|pRectParam



e CWnd::reposExtra |pRectParam nl DL ast

|pRectParam

RECT nFlag
|pRectClient

RECT NULL
bStretch

nIDFirst
nlDL ast 1D niDLeftOver
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CWnd::RunModalLoop

int RunModalLoop( DWORD dwFlags );

EndModalLoop

dwFlags
Windows

e« MLF_NOIDLEMSG
« MLF_NOKICKIDLE
e MLF_SHOWONIDLE

ContinueM odal
EndModalLoop nResult

nResult

WM_ENTERIDLE

WM_KICKIDLE

ContinueModal
EndModalLoop

FALSE
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CWnd::ScreenToClient

void ScreenToClient( LPPOINT IpPoint ) const;
void ScreenToClient( LPRECT IpRect ) const;

|pPoint
CPoint POINT
| pRect
CRect RECT
ScreenToClient |pPoint IpRect
CWnd

CWnd::ClientToScreen, ::ScreenToClient



CWnd::ScrollWindow

void ScrollWindow( int xAmount, int yAmount, LPCRECT IpRect = NULL,
LPCRECT IpClipRect = NULL );

XAmount
yAmount
| pRect
CRect RECT
| pRect NULL
|pClipRect

CRect RECT

| pRect |pClipRect NULL



CWnd
CWnd ScrollWindow

ScrollWindow CWnd

WM _PAINT

ScrollWindow
UpdateWindow

| pRect NULL XAmout yAmout
CWnd | pRect
NULL ScrollW indow
| pRect NULL CWnd
| pRect NULL
ScrollWindow UpdateWindow CWnd

CWnd::UpdateWindow, ::ScrollWindow



CWnd::ScrollWindowEx

int ScrollWindowEx( int dx, int dy, LPCRECT IpRectScroll, LPCRECT IpRectClip,
CRgn* prgnUpdate, LPRECT IpRectUpdate, UINT flags);

SIMPLEREGION
COMPLEXREGION NULLREGION
ERROR

dx

dy

| pRectScroll
RECT NULL

| pRectClip



RECT |pRectScroll

|pRectScroll NULL

prgnUpdate

NULL
|pRectUpdate

RECT
NULL

flags

« SW_ERASE SW INVALIDATE

WM _ ERASEBKGND
« SW INVALIDATE prgnUpdate
e SW _SCROLLCHILDREN |pRectScroll
dx dy Windows | pRectScroll

WM_MOVE



ScrollWindow

SW INVALIDATE SW_ ERASE ScrollWindowEX
ScrollWindowEXx
UpdateWindow RedrawWindow
RDW_UPDATENOW RDW_ERASENOW
WM _ PAINT

WS CLIPCHILDREN prgnUpdate IpRectUpdate

SW_SCROLLCHILDREN
Windows
Windows DeferWindowPos
|pRectScroll
SW_SCROLLCHILDREN

IpRectScroll IpRectClip IpRectUpdate
prgnUpdate CS OWNDC
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CWnd::RedrawWindow, CDC::ScrolIDC, CWnd::ScrollWindow,
CWnd::UpdateWindow, ::DeferWindowPos, ::ScrollWindowEX

CWnd::SendChildNotifyLastMsg

BOOL SendChildNotifyLastMsg( LRESULT* pResult = NULL );

pResult



SendChildNotifyLastM sg
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CWnd::OnChildNotify

CWnd::SendDlgltemMessage

LRESULT SendDIlgltemMessage( int nID, UINT message, WPARAM wParam = 0,
LPARAM IParam = 0);

nliD

message

wParam
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SendDlgltemM essage

SendDlgltemMessage CWnd*
SendMessage

CWnd::SendMessage, ::SendDlgltemMessage

CWnd::SendMessage

LRESULT SendMessage( UINT message, WPARAM wParam = 0, LPARAM
|Param = 0);



mesSsage

wParam

|Param

SendMessage
PostMessage

..InSendM essage, CWnd::PostMessage,
CWnd::SendDlgltemMessage, ::SendMessage

CWnd::SendMessageToDescendants

void SendMessageToDescendants( UINT message, WPARAM wParam = 0,
LPARAM IParam = 0, BOOL bDeep = TRUE, BOOL bOnlyPerm = FALSE );



mesSsage

wParam

|Param

bDeep

FALSE
bOnlyPerm

bDeep FALSE

FALSE

TRUE

TRUE

Windows



bDeep bOnlyPerm TRUE
bDeep FALSE

CWnd::SendMessage, CWnd::FromHandlePermanent, CWnd::FromHandle

CWnd::SendNotifyMessage

BOOL SendNotifyMessage( UINT message, WPARAM wParam, LPARAM
|Param );

message

wParam
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SendNotifyMessage
SendNotifyMessage

CWnd::SendMessage, ::SendNotifyMessage

CWnd::SetActiveW indow

CWnd* SetActiveWindow( );



CWnd

SetActiveWindow
Windows

:SetActiveWindow, CWnd::GetActiveWindow
CWnd::SetCapture

CWnd* SetCapture();

NULL

CWnd

CWnd ReleaseCapture



.:ReleaseCapture, ::SetCapture, CWnd::GetCapture
CWnd::SetCaretPos

static void PASCAL SetCaretPos( POINT point);

point

SetCaretPos
SetCaretPos

CWnd::GetCaretPos, ::SetCaretPos



CWnd::SetClipboardViewer

HWND SetClipboardViewer();

WM_DRAWCLIPBOARD

WM_DRAWCLIPBOARD
WM_CHANGECBCHAIN WM _DESTROY

WM_DRAWCLIPBOARD

SetClipboardViewer WM DRAWCLIPBOARD
ChangeClipboard



CWnd::ChangeClipboardChain, ::SetClipboardViewer
CWnd::SetDIgCtrlID

int SetDIgCtrlID( int nID );

nliD

D | D

CWnd::GetDIgCtrlID, CWnd::Create, CWnd::CreateEx,
CWnd::GetDlgltem



CWnd::SetDlgltemlint

void SetDlgltemint(int nID, UINT nValue, BOOL bSigned = TRUE );

niD
ID
nValue
bSigned
TRUE
nValue TRUE nValue 0
FALSE
nValue
SetDlgltemlnt WM _ SETTEXT

CWnd::GetDlgltemint, ::SetDlgltemint, WM_SETTEXT



CWnd::SetDIgltemText

void SetDIgltemText( int nID, LPCTSTR IpszString );

niD

|pszString
CString null

SetDlgltemText WM _ SETTEXT
:SetDIgltemText, WM _SETTEXT, CWnd::GetDIlgltemText

CWnd::SetForegroundWindow

BOOL SetForegroundWindow( );



CWnd::GetForegroundWindow

CWnd::SetFocus

CWnd* SetFocus();

NULL



SetFocus WM _ KILLFOCUS
WM _ SETFOCUS

WM _SYSCHAR WM _SYSKEYDOWN
WM _SYSKEYUP

:SetFocus, CWnd::GetFocus
CWnd::SetFont

void SetFont( CFont* pFont, BOOL bRedraw = TRUE );

pFont

bRedraw
TRUE CWnd



bRedraw TRUE

CWnd::GetFont, WM _SETFONT

CWnd::Setlcon

HICON Setlcon( HICON hlicon, BOOL bBiglcon);

hlcon

bBiglcon
TRUE 32%x 32 FALSE
16x 16



hlcon

Getlcon

CWnd::SetMenu

BOOL SetMenu( CMenu* pMenu );

pMenu
NULL



SetMenu CMenu::DestroyMenu

CMenu::DestroyMenu, CMenu::LoadMenu, ::SetMenu, CWnd::GetMenu
CWnd::SetOwner

void SetOwner( CWnd* pOwnerWnd );

pOwnerWnd
NULL

CToolBar

OLE



SetOwner
GetWindow
CWnd::GetOwner, CToolBar

CWnd::SetParent

CWnd* SetParent( CW nd* pwndNewParent);

pWndNewParent



Windows

:SetParent, CWnd::GetParent

CWnd::SetProperty

void SetProperty( DISPID dwDispID, VARTY PE vtProp, ... );

dwDisplID

vtProp
COleDispatchDriver::InvokeHelper

VtProp



dwDisplD OLE
OLE CWnd

OLE Visual C++
“ ActiveX ActiveX ActiveX

Cwnd::InvokeHelper, COleDispatchDriver, CWnd::CreateControl

CWnd::SetRedraw

void SetRedraw( BOOL bRedraw = TRUE );

bRedraw
TRUE
FALSE



SetRedraw

Invalidate InvalidateRect

WM_SETREDRAW

CWnd::SetScrolllnfo

BOOL SetScrollinfo( int nBar, LPSCROLLINFO IpScrolllInfo, BOOL bRedraw =
TRUE );

TRUE FALSE

nBar



nBar
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IpScrollinfo
SCROLLINFO Win32
SDK

bRedraw
bRedraw TRUE
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SCROLLINFO

SCROLLINFO
Win32
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32 CWnd::OnHScroll
CWnd::OnV Scroll GetScrolllnfo 32
CWnd::GetScrolllInfo 32

CWnd::GetScrolllnfo, CWnd::SetScrollPos, CWnd::OnV Scroll,
CWnd::OnHScroll, SCROLLINFO

CWnd::SetScrollPos

int SetScrollPos( int nBar, int nPos, BOOL bRedraw = TRUE );

nBar



« SB_HORZ
. SB_VERT

nPos

bRedraw
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bRedraw FALSE

:SetScrollPos, CWnd::GetScrollPos, CScrollBar::SetScrollPos

CWnd::SetScrollRange

void SetScrollRange( int nBar, int nMinPos, int nMaxPos, BOOL bRedraw =



TRUE ):

nBar

« SB_HORZ
« SB_VERT

nMinPos

nMaxPos

bRedraw
bRedraw TRUE
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SetScrollPos SetScrollRange

SetScrollPos bRedraw 0

0 100 nMinPos
nMaxPos 0 nMinPos nMaxPos
INT _MAX

CWnd::SetScrollPos, ::SetScrollRange, CWnd::GetScrollRange
CWnd::SetTimer

UINT SetTimer(UINT nIDEvent, UINT nElapse, void (CALLBACK EXPORT*
IpfnTimer) (HWND, UINT, UINT, DWORD) );

KillTimer 0
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nElapse
IpfnTimer
TimerProc
WM _ TIMER NULL WM _TIMER
CWnd
WM _TIMER
TimerProc
IpfnTimer TimerProc
void CALLBACK EXPORT TimerProc(
HWND hWnd, /] SetTimer Ccwnd
UINT nMsg, [T WM_TIMER

UINT niIDEvent //



DWORD dwTime I

SetTimer

WM _TIMER, CWnd::KillTimer, ::SetTimer
CWnd::SetWindowContextHelpld

BOOL SetWindowContextHelpld( DWORD dwContextHelpld );

dwContextHelpld



CWnd::GetWindowContextHelpld

CWnd::SetWindowPlacement

BOOL SetWindowPlacement( const WINDOWPLACEMENT*Ipwndpl );

lpwndpl
WINDOWPLACEMENT



CWnd::GetWindowPlacement, ::SetWindowPlacement

CWnd::SetWindowPos

BOOL SetWindowPos( const CWnd* pWndlInsertAfter, int x, int y, int cx, int cy,
UINT nFlags);

0
pWndlnsertAfter
Z Cwnd CWnd
CWnd
« wndBottom Z CWnd
e wWndTop Z

e« wndTopMost
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nFlags
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:DeferWindowPos, ::SetWindowPos
CWnd::SetWindowRgn

int SetWindowRgn( HRGN hRgn, BOOL bRedraw );

hRgn

bRedraw
TRUE
bRedraws TRUE TRUE
WM WINDOWPOSCHANGING WM WINDOWPOSCHANGED



SetWindowRgn hRgn

:SetWindowRgn, CWnd::GetWindowRgn

CWnd::SetWindowText

void SetWindowText( LPCTSTR IpszString );

|pszString
CString null
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CWnd::GetWindowText, ::SetWindowText

CWnd::ShowCaret

void ShowCaret( );

ShowCaret

HideCaret ShowCaret



CWnd::HideCaret, ::ShowCaret

CWnd::ShowOwnedPopups

void ShowOwnedPopups( BOOL bShow = TRUE );

bShow
TRUE
FALSE

.:ShowOwnedPopups



CWnd::ShowScrollBar

void ShowScrollBar( UINT nBar, BOOL bShow = TRUE );

nBar
nBar
« SB BOTH
« SB HORZ
e« SB VERT
bShow
Windows TRUE

ShowScrollBar
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CWnd::ShowWindow

BOOL ShowWindow( int nCmdShow );

CWnd

nCmdShow
Cwnd

« SW_HIDE
« SW_MINIMIZE
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e SW_SHOW
e SW_ SHOWMAXIMIZED
e SW_SHOWMINIMIZED
e« SW SHOWMINNOACTIVE



« SW_SHOWNA
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CWinApp::m_nCmdShow
ShowWindow ShowWindow
CWinApp::m_nCmdShow

.:ShowWindow, CWnd::OnShowWindow, CWnd::ShowOwnedPopups
CWnd::SubclassDlIgltem

BOOL SubclassDiglitem( UINT nID, CWnd* pParent);
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CWnd

Windows CWnd WndProc

AfxWndProc GetSuperWndProcAddr
WndProc
CWnd::GetSuperWndProcAddr, CWnd::DefWindowProc,

CWnd::SubclassWindow, CWnd::Attach



CWnd::SubclassWindow

BOOL SubclassWindow( HWND hWnd );

hWnd

CWnd
CWwWnd CWnd

Windows CWnd WndProc
AfxWndProc CW nd WndProc

CWnd::GetSuperWndProcAddr, CWnd::DefWindowProc,



CWnd::SubclassDIgltem, CWnd::Attach, CWnd::PreSubclassWindow,
CWnd::UnsubclassWindow

CWnd::UnlockWindowUpdate

void CWnd::UnlockW indowUpdate();

CWnd::LockW indowUpdate

LockW indowUpdate
CWnd::LockWindowUpdate Win32 LockWindowU pdate

CWnd::UnsubclassWindow

HWND UnsubclassWindow( );
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CWwnd::SubclassWindow,
CWnd::PreSubclassWindow,CWnd::GetSuperWndProcAddr,
CWnd::DefWindowProc, CWnd::SubclassDlgltem, CWnd::Attach

CWnd:.:UpdateData

BOOL UpdateData( BOOL bSaveAndValidate = TRUE );

0 bSaveAndValidate

bSaveAndValidate

CWnd
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FALSE TRUE

CDialog::OnlnitDialog

UpdateData bSaveAndValidate FALSE
CDialog::OnOK bSaveAndValidate TRUE
Cancel

CWnd::DoDataExchange

CWnd::UpdateDialogControls

void UpdateDialogControls( CCmdTarget* pTarget, BOOL bDisablelfNoHndler );

pTarget

bDisablelfNoHnNndler



ON_UPDATE COMMAND Ul
bDisablelfNoHnNndler TRUE

CFrameW nd::m_bAutoMenuEnable

CWnd::UpdateWindow

void UpdateW indow( );

WM _ PAINT
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:UpdateWindow, CWnd::RedrawWindow

CWnd::ValidateRect

void ValidateRect( LPCRECT IpRect );

|pRect
CRect RECT
| pRect NULL
BeginPaint
ValidateRgn
Windows WM _ PAINT

CWnd::BeginPaint, ::ValidateRect, CWnd

.:ValidateRgn
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void ValidateRgn( CRgn* pRgn);

pPRgn
CRgn
NULL

BeginPaint WM _ PAINT
ValidateRect ValidateRgn

:ValidateRgn, CWnd::ValidateRect



CWnd::WindowFromPoint

static CWnd* PASCAL WindowFromPoint( POINT point);

NULL

point
CPoint POINT

point

WindowFromPoint
ChildWindowFromPoint

"WindowFromPoint, CWnd::ChildWindowFromPoint



CWnd::WindowProc

virtual LRESULT WindowProc( UINT message, WPARAM wParam, LPARAM
|Param );

message
Windows
wParam

| Param

CWnd Windows WindowProc
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CWnd::Attach, CWnd::Detach, CWnd::FromHandle
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IH{{AFX_EVENT_MAP(CSampleCtrl)
EVENT _STOCK_CLICK()

II}YAFX _EVENT_MAP

END EVENT_MAP()

EVENT _STOCK CLICK
Visual C++
“ ActiveX "

ClassWizard

ClassWizard
MFC



DECLARE_EVENT_MAP

BEGIN_EVENT_MAP

END EVENT_MAP

EVENT _CUSTOM
EVENT _CUSTOM _ID

ON OLEVERB
ON STDOLEVERB

OLE

OLE



OLE

MFC

Visual C++ ActiveX
BEGIN _EVENTSINK_MAP
DECLARE_EVENTSINK_MAP
END EVENTSINK_MAP
ON_EVENT
ON_EVENT_ _RANGE OLE

ON_EVENT_REFLECT
ON_PROPNOTIFY

ON_PROPNOTIFY_RANGE

OLE

OLE



ON_PROPNOTIFY_REFLECT

OLE
OLE

OLE

COleControl

MFC

OLE

CConnectionPoint

BEGIN_CONNECTION_PART



END_CONNECTION_PART

CONNECTION_IID
DECLARE_CONNECTION_MAP

BEGIN_CONNECTION_MAP
END CONNECTION_MAP

CONNECTION_PART

/

AfxConnectionAdvise
AfxConnectionUnadvise

OLE

OLE OLE

OLE



Windows

OLE
AfxOleRegisterControlClass
AfxOleRegisterPropertyPage
Class
AfxOleRegisterTypelLib
AfxOleUnregisterClass
AfxOleUnregisterTypelLib

AfxOleRegisterTypeLib DLL D IIRegisterServer

A fxOleUnregisterTypelLib DllUnregisterServer.
AfxOleRegisterControlClass AfxOleRegisterPropertyPageClass
AfxOleUnregisterClass UpdateRegistry

OLE



OLE

OLE
OLE ControlWizard
Visual C++ “ ActiveX
ActiveX "
DECLARE OLECREATE_EX OLE
IMPLEMENT_OLECREATE_EX GetClassID

BEGIN_OLEFACTORY
END_OLEFACTORY
AfxVerifyLicFile



OLE

OLE OLE
OLE
OLE
PX Blob BLOB
PX Bool BOOL
PX Color
PX _Currency CY
PX DataPath CDataPathProperty
PX _ Double double
PX_ Font
PX Float float
PX _lIUnknown
PX Long long
PX _ Picture

PX _Short short



PX Ulong
PX Ushort
PX _String
PX _VBXFontConver

VBX

ULONG
USHORT

AfxOleTypeMatchGuid

| nternet API
Internet API
Internet
Internet
| SAPI

API
Internet

OLE

GUID TYPEDESC

M icrosoft

ChttpServer

BEGIN PARSE MAP
ON PARSE COMMAND



ON_PARSE_COMMAND_PARAMS

DEFAULT _PARSE_COMMAND
END_PARSE_MAP

|nternet URL

Internet API
Internet
Internet

Internet URL

CHttpServer

FnNName

API
|nternet
URL

M icrosoft

AfxParseURL

AfxParseURLEX

URL

URL



| nternet APl | SA P
| nternet MFC
I nternet MFC | SA PI MFC
MFC
| SAPI
| SAPIASSERT ASSERT
|SAPITRACE TRACE
|SAPITRACEO TRACEDO
|SAPITRACE1 TRACE1
|SAPITRACE?2 TRACE2
|SAPITRACES3 TRACES3
| SAPIVERIFY VERIFY



MFC

“ AFxX” -

DDX
11 AfXH

MFC ATL ATL :

C M icrosoft
Visual C++6.0 Microsoft Visual C++6.0 “

AfxAbort

void AfxAbort( );



MFC AfxAbort
MFC

AfxAbort

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 = 0, LPSECURITY _ATTRIBUTES IpSecurityAttrs
= NULL );



pfnThreadProc
NULL

UINT MyControllingFunction( LPVOID pParam );
pThreadClass

CWinThread RUNTIME CLASS
pParam
pfnThreadProc
nPriority
0
W in32 “ SetThreadPriority”
nStackSize

dwCreateFlags



« CREATE _SUSPENDED
ResumeT hread
e 0

|pSecurityAttrs
SECURITY _ATTRIBUTES

Win32

AfxBeginThread

AfxBeginThread CWinThread

AfxXEndThread
AfxBeginThread Visual C++

AfxGetThread

CreateThread



AfxCheckError

void AFXAPI AfxCheckError(SCODE sc);
throw CMemoryExcetion *
throw COleException *

SCODE
SCODE E OUTOFMEMORY
AfxThrowMemoryException CMemoryException
AfxThrowOleException COleException
OLE

LPDISPATCH pDisp = NULL;
AfxCheckError(CoCreatelnstance(CLSID,
NULL,CLSCTX LOCAL_SERVER,IID _ IDispatch,



(LPVOID)&pDisp));
/1l
I/
COleDispatchDriver disp(pDisp);
/1

AfxCheckMemory

BOOL AfxCheckMemory();

new

malloc
Windows GlobalAlloc



#define new DEBUG_NEW

AfxCheckMemory

IMPLEMENT _SERIAL #define
MFC
/I AfxCheckMemory
CAge* pcage = new CAge( 21); [/l CAge CObject.
Age* page = new Age( 22); Il Age CObject.
*(((char*) pcage) - 1) = 99; /]
*(((char*) page) - 1) = 99; /1

AfxCheckMemory();

memory check error at $0067495F = $63, should be $FD
DAMAGE: before Non-Object block at $00674960
Non-Object allocated at file test02.cxx(48)

Non-Object located at $00674960 is 2 bytes long



memory check error at $00674905 = $63, should be $FD
DAMAGE: before Object block at $00674906

Object allocated at file test02.cxx(47)

Object located at $00674906 is 6 bytes long

AfxConnectionAdvise

BOOL AFXAPI AfxConnectionAdvise(LPUNKNOWN pUnkSrc,REFIID iid,
LPUNKNOWN pUnkSink,BOOL bRefCount,DWORD FAR*pdwCookie);

puUnkSrc

pUnkSink

iid



| D

bRefCount
TRUE pUnkSink
FALSE

pdwCookie
DWORD
AfxConnectionUnadvise dwCookie

pUnkSrc pUnkSink

AfxConnectionUnadvise

AfxConnectionUnadvise

BOOL AFXAPI AfxConnectionUnadvise(LPUNKNOWN pUnkSrc, REFIID iid,
LPUNKNOWN pUnkSink, BOOL bRefCount, DWORD dwCookie);



puUnkSrc

pUnkSink

lid

bRefCount
TRUE
FALSE

pdwCookie
AfxConnectionAdvise

puUnkSrc

AfxConnectionAdvise

pUnkSink

pUnkSink



AfxDaolnit

void AfxDaolnit();
throw (CDaoException);

DAO
AfxDaolnit

AfxDaolnit
54~

AfxDaoTerm
AfxDaoTerm

void AfxDaoTerm ()

DAO

AfxDaoTerm

V isual

C++

DLL



DLL MFC DAO

AfxDaoTerm
AfxDaoTerm Visual C++
DLL DAOQO” “ Visual C++
54"
AfxDaolnit

AfxDblInitModule

void AFXAPI AfxDblnitModule();

#include <afxdll.h>

MFC DLL MFC
DLL CWinApp::Initlnstance
MFC DLL MFC
MFC DLL DLL

CDynLinkLibrary

CDynLinkLibrary AfxDblnitModule DLL

Exitlnstance

“ DAO

DAO

DLL
DLL

CDynLinkLibrary DLL CDynLinkLibrary



AfxDoForAllClasses

void AFXAPI AfxDoForAllClasses(void (*pfn)(const CRuntimeClass* pClass,
void* pContext), void* pContext);

pfn
CRuntimeClass
void
pContext
NULL
CObject
CObject DECLARE_SERIAL
pContext AfxDoForAllClasses

MFC
DECLARE_SERIAL



AfxDoForAllObjects

void AfxDoForAllObjects(void (*pfn)(CObject* pObject,void* pContext),void*
pContext);

pfn
CObject
void
pContext
NULL
new CObject
pContext

AfxDoForAllObjects
MFC



afxDump

CDumpContext afxDump;

CDumpContext

afxDump

Windows NT Windows 95
afxDump

MFC
C++ “ MFC

MFC

[l afxDump
CPerson myPerson = new CPerson;
/1 CPerson

CDumpContext
CObject::Dump

Windows
Visual C++

afxDump
" Visual C++

afxDump

V isual



/..

/1

#ifdef DEBUG

afxDump << "Dumping myPerson:\n";
myPerson->Dump(afxDump);
afxDump <<"\n";

#endif

Cobject::Dump AfxDump

AfxDump

void AfxDump(const CObject* pOb);

pOb
CObject

AfxDump
Dump afxDump AfxDump



MFC
AfxDump

CObject::Dump, afxDump

AfxDumpStack

void AFXAPI AfxDumpStack(DWORD dwTarget =
AFX _STACK _DUMP_TARGET _DEFAULT);

dwTarget

« AFX _STACK DUMP _TARGET_TRACE
TRACE
TRACE

« AFX_STACK DUMP _TARGET DEFAULT

TRACE

Dump

TRACE



« AFX_STACK _DUMP_TARGET_CLIPBOARD
CF_TEXT
« AFX STACK DUMP _TARGET BOTH
TRACE

e AFX _STACK DUMP_TARGET _ODS Win32
QutputDebugString()

AFX_ STACK DUMP_TARGET _ODS

MFC
AfxDumpStack

=== begin AfxDumpStack output ===

BFFO928EO0: WINDOWS\SYSTEM\KERNERL32.DLL! UTUnRegister + 2492 bytes

=== end AfxDumpStack() output ===



BFF928EO
WINDOWS\SYSTEM\KERNEL32.DLL!

UTUnRegister

+ 2492 bytes
UTUnregister

BEF928EO
AfxDumpStack MFC
DLL MFC
MFCS42.LIB
. IMAGEHLP.DLL DLL
IMAGEHLP.DLL Win32 SDK
Windows DLL C:\[Windows]\system[32]

IMAGEHLP !



afxDump

AfxEnableControlContainer

void AfxEnableControlContainer();

Initlnstance OLE

OLE ActiveX Visual C++
“ ActiveX "

AfxEnableMemoryTracking

BOOL AfxEnableMemoryTracking(BOOL bTrack);



bTrack

TRUE FALSE
MFC
A fxEnableMemoryTracking Visual C++
MFC "
MFC
AfxEndThread

void AfXEndThread(UINT nExitCode);

nExitCode



AfXEndThread Visual C++

AfxBeginThread

AFX_ EXT_CLASS

DLL AFX EXT _CLASS DLL
AFX EXT _CLASS DLL

DLL
DLL AFX EXT _CLASS

class AFX _EXT _CLASS CMyClass: public CDocument
{

/1

'



¢ AFX EXT_CLASS ”
AfxFormatStringl

void AxFormatStringl(CString& rString, UINT nIDS, LPCTSTR Ipszl);

rString
CString
niDS
| D
|pszl
1 %1”
“ %l lpszl
rString “ File %1 not fount”
| pszl “ CC\MYFILE.TXT” rString “ FileC_\MYFILE.TXT

no found”



% 1"
AxFormatString?2

AfxFormatString?2

void AxFormatString2(CString& rString, UINT nIDS, LPCTSTR Ipszl, LPCTSTR
|psz2);

rString
CString

niDS

|pszl
1 % 1”

|psz2
1 % 2”



File %1 not fount in %2"
“ C:\MYDIR"” rstring
C:\MYDIR"”

11 % 1 ”

AxFormatStringl

AfxFreelibrary

1 %1”
rString
|pszl

11 0/0 2”

% 2" lpszl lpsz2

C.\MYFILE.TXT"” | psz2
File C:\MYFILE. TXT no found in

BOOL AFXAPI AfxFreeLibrary(HINSTANCE hinstLib);

TRUE

hinstLib

FALSE



AfxLoadLibrary

AfxFreeLibrary AfxLoadLibrary
AfxFreeLibrary DLL
0
AfxLoadLibrary
DLL
DLL
AfxLoadLibrary DLL
AfxFreeLibrary AfxLoadLibrary
Win32 FreeLibrary LoadLibrary DLL
AfxLoadLibrary AfxFreeLibrary MFC

AfxLoadLibrary



AfxGetApp

CWinApp* AfxGetApp();

CWinApp

AfxGetAppName

LPCTSTR AfxGetAppName();

null



AfxGetHENV

HENV AFXAPI AfxGetHENV ();

MFC ODBC CDatabase
CRecordset SQL _HENV_ _NULL

OoDBC
CDatabase CRecordset

AfxGetlnstanceHandle

HINSTANCE AfxGetlnstanceHandle( );



HINSTANCE MFC USRDLL
DLL DLL HINSTANCE

AfxGetlnstanceHandle
.EXE HINSTANCE MFC

USRDLL DLL DLL
HINSTANCE

AfxGetResourceHandle, AfxSetResourceHandle

AfxGetlinternetHandleType

DWORD AFXAPI AfxGetinternetHandleType( HINTERNET hQuery )

WININET.H |nternet |nternet
NULL

AFX INET_SERVICE_UNK



hQuery

| nternet
AfxGetlnternetHandleType | nternet

« INTERNET _HANDLE _TYPE INTERNET

« INTERNET _HANDLE _TYPE _CONNECT_FTP

« INTERNET _HANDLE TYPE _CONNECT_GOPHER
« INTERNET _HANDLE _TYPE CONNECT _HTTP

« INTERNET_HANDLE TYPE_FTP_FIND

« INTERNET _HANDLE TYPE_FTP_FIND HTML

« INTERNET_HANDLE TYPE FTP_FILE

« INTERNET _HANDLE TYPE FTP _FILE HTML

« INTERNET _HANDLE _TYPE_GOPHER_FIND

« INTERNET _HANDLE TYPE_GOPHER_FIND_HTML
« INTERNET_HANDLE _TYPE_GOPHER_FILE

« INTERNET _HANDLE TYPE_GOPHER _FILE HTML



e« INTERNET _HANDLE TYPE HTTP_REQUEST
AFXINET . H
AfxParseURL

AfxGetMainWnd

CWnd* AfxGetMainWnd( );

OLE
m_pMainWnd

AfxGetMainWnd

OLE



m_pMainWnd

OLE
m_pMainWnd

CWinThread::m_pMainWnd

AfxGetResourceHandle

HINSTANCE AfxGetResourceHandle( );

HINSTANCE

HINSTANCE
Windows FindResource

AfxGetlnstanceHandle, AfxSetResourceHandle



AfxGetStaticModuleState

AFX MODULE STATE* AFXAPI AfxGetStaticModuleState( );

AFX_MODULE_STATE

AFX MODULE_ STATE push
pop
MFC
DLL DLL
DLL

AFX_ _MANAGE _STATE(AfxGetStaticModuleState());

AfxGetStaticModul eState

MFC Visual C++ ‘



) ! MFC ) Visual C++
11 58”

AFX_MANAGE_STATE

AfxGetThread

CWinThread* AfxGetThread( );

CWinThread

AfxBeginThread

AfxInitExtensionModule

BOOL AFXAPI AfxlInitExtensionModule( AFX_EXTENSION_ _MODULE& state,



HMODULE hModule );

DLL TRUE FALSE
state
DLL AFX _EXTENSION_ _MODULE
DLL DIIM ain
hModule
DLL
DLL DIIMain DLL

static AFX_EXTENSION_MODULE extensionDLL;
extern "C" int APIENTRY

DIIMain(HINSTANCE hinstance, DWORD dwReason, LPVOID)
{

if (dwReason == DLL_PROCESS ATTACH)



/1 DLL
If (!AfxIinitExtensionModule(extensionDLL, hlinstance))
return O;
AfxlnitExtensionModule DLL HMODULE DLL
CRuntimeClass COleObjectFactory
CDynLinkLibrary
MFC DLL DIIM ain
. AfxlnitExtensionModule
. DLL CRuntimeClass
CDynLinkLibrary
DLL
AfxFreeLibrary DLL AfxTermExtensionModule

DLL

AfxTermExtensionModule



AfxInitRichEdit

BOOL AFXAPI AfxInitRichEdit( );

MFC
MFC
CRichEditCtrl CRichEditView CRichEditDoc

AfxIsMemoryBlock

BOOL AfxlsMemoryBlock( const void* p, UINT nBytes, LONG* plRequestNumber
= NULL );



nBytes

plRequestNumber
plRequestNumber
A fxIsM emoryBlock

new

plRequestNumber

Il AfxIsM emoryBlock
CAge* pcage = new CAge( 21 ); // CAgeisderived from CObject.
ASSERT( AfxiIsMemoryBlock( pcage, sizeof( CAge) ) )



AfxlsValidAddress
AfxlisValidAddress

BOOL AfxlsValidAddress( const void* Ip, UINT nBytes, BOOL bReadWrite =
TRUE );

Ip
nBytes

bReadWrite
TRUE FALSE



new

AfxlIsMemoryBlock, AfxlsValidString
AfxlsValidString

BOOL AfxlsValidString( LPCSTR Ipsz, int nLength = -1);

| psz

nLength

nul l



AfxisMemoryBlock, AfxlisValidAddress

AfxLoadLibrary

HINSTANCE AFXAPI AfxLoadLibrary( LPCTSTR IpszModuleName);

NULL

I[pszModuleName
nul | DLL EXE



.DLL

e Windows 95 Windows Windows NT 32 Windows
SYSTEM32.

o Windows NT 16 Windows Win32
SYSTEM

e Windows

R PATH

AfxLoadLibrary DLL

GetProcAddress DLL AfxLoadLibrary

AfxLoadLibrary A fxFreeLibrary



AfxLoadLibrary A fxFreelLibrary Win32
LoadLibrary FreeLibrary DLL AfxLoadLibrary
AfxFreeLibrary MFC
AfxFreeLibrary

AFX_MANAGE STATE

AFX MANAGE_STATE(AFX MODULE_STATE* pModuleState)

pModuleState
AFX MODULE _STATE

DLL pModuleState

AFX MODULE _STATE push pop



MFC
DLL DLL
DLL

AFX MANAGE STATE(AfxGetStaticModuleState());
AfxGetStaticModuleState

MFC Visual C++
7 [1 M FC 1}
[1 58”

AfxGetStaticModuleState

afxMemDF

int afxMemDF;

afxMemDF

Visual

C++



« allocMemDF
e delayFreeMemDF

e checkAlwaysMemDF AfxCheckMemory

/I afxM emDF
afxMemDF = allocMemDF | checkAlwaysMemDF;

AfxMessageBox

int AfxMessageBox( LPCTSTR IpszText, UINT nType = MB_OK, UINT niIDHelp =
0);

int AFXAPI AfxMessageBox( UINT nIDPrompt, UINT nType = MB_OK, UINT
nNIDHelp = (UINT) -1);



« IDABORT Abort

« IDCANCEL Cancel
« IDIGNORE Ignore
e« IDNO N o
« IDOK OK
« IDRETRY Retry
« IDYES Yes

Cancel ESC Cancel

IDCANCEL Cancel ESC
A fxFormatStringl AfxFormatString?2
| pszText
CString null

nType



nIDHelp

ID O
nIDPrompt
| D
|pszText niIDHelp
F1
nIDPrompt
niDHelp niDHelp
1 D nIDPrompt
Visual C++ “ !
Visual C++ ¢ 28"

CWnd::MessageBox

AfxNetlnitModule

void AFXAPI AfxNetlnitModule();



#include <afxdll.h>

MFC DLL MFC
DLL CWinApp::Initlnstance
SocketsDLL MEFC Sockets DLL
CDynLinkLibrary
CDynLinkLibrary AfxNetlnitModule
CDynLinkLibrary
AFX _ODBC_CALL
AFX _ODBC_CALL( SQLFunc)
SQLFunc
ODBC API ODBC API

SDK

Sockets
MFC
DLL DLL
DLL
DLL CDynLinkLibrary

ODBC



SQL _STILL _EXECUTING ODBC API
AFX _ODBC_CALL

SQL _STILL EXECUTING

AFX ODBC_CALL RETCODE
nRetCode CRecordset::Check
nRetCode
MFC ODBC
ODBC API SQL SetConnectOption ODBC SDK
AFX _ODBC_CALL ODBC API SQLColumns
strTableName nRetCode
CRecordset Check prs CRecordset

/Il AFX _ODBC_CALL
RETCODE nRetCode;



AFX _ODBC_CALL(::SQLColumns( prs->m_hstmt,
(UCHAR *)NULL, SQL_NTS, (UCHAR *)NULL,
SQL _NTS, (UCHAR *)(constchar*)strTableName,
SQL _NTS, (UCHAR *)NULL, SQL _NTS) );

if (!prs->Check( nRetCode) )

{
AfxThrowDBException( nRetCode, prs->m_pdb,
prs->m_hstmt );
TRACE( "SQLColumns failed\n" );
}

AFX _SQL _ASYNC, AFX_SQL_SYNC

AfxOleCanExitApp

BOOL AFXAPI AfxOleCanExitApp();

#include <afxdisp.h>



AfxOleLockApp AfxOleUnlockApp

Close File
Exit
CFrameWnd::OnClose

AfxOleLockApp, AfxOleUnlockApp

AfxOleGetMessageFilter

COleMessageFilter* AFXAPI AfxOleGetMessageFilter();

#include <afxwin.h>



COleMessageFilter AfxGetApp

COleMessageFilter* pFilter = AfxOleGetMessageFilter();
ASSERT _VALID(pFilter);

pFilter->BeginBusyState();

/1 busy

pFilter->EndBusyState();

COleMessageFilter, AfxGetApp
AfxOleGetUserCtrl

BOOL AFXAPI AfxOleGetUserCtrl();

#include <afxdisp.h>



AfxOleSetUserCtrl

AfxOlelnit

BOOL AFXAPI AfxOlelnit();

#include <afxdisp.h>

OLE DLL

OLE DLL

OLE

DLL



AfxOlelnitModule

void AFXAPI AfxOlelnitModule( );

#include <afxdll.h>

MFC DLL MFC OLE

DLL CWinApp::Initlnstance MFC

OLE DLL MEFC OLE DLL DLL DLL
CDynLinkLibrary
CDynLinkLibrary AfxNetlnitModule DLL

CDynLinkLibrary DLL CDynLinkLibrary

OLE COleControlModule

AfxOlelnitModule COleControlModule Initlnstance

AfxOlelnitModule

AfxOleLockApp

void AFXAPI AfxOleLockApp();



#include <afxdisp.h>

AfxOleLockApp AfxOleUnlockApp

AfxOleCanExitApp

OLE

AfxOleLockApp AfxOleLockApp
AfxOleUnlockApp
COleDocument

AfxOleUnlockApp, AfxOleCanExitApp, COleDocument
AfxOleLockControl

BOOL AFXAPI AfxOleLockControl( REFCLSID clsid );
BOOL AFXAPI AfxOleLockControl( LPCTSTR IpszProglID );



#include <afxwin.h>

clsid

lpszProglD

AfxOleLockControl

AfxOleUnlockControl

AfxOleUnlockControl



AfxOleRegisterControlClass

BOOL AFXAPI AfxOleRegisterControl Class( HINSTANCE hinstance,
REFCLSID clsid, LPCTSTR pszProglD, UINT idTypeName, UINT
idBitmap, int nRegFlags, DWORD dwMiscStatus, REFGUID tlid, WORD
wVerMajor, WORD wVerMinor );

#include <afxctl.h>

hlinstance

clsid

pszProglD

idTypeName



| D

idBitmap
D OLE
nRegFlags
« afxReglnsertable OLE

« afxRegApartmentThreading
ThreadingModel=Apartment.

MFC4 .2 MFC nRegFlags BOOL
blnsetable

dwMiscStatus

OLE OLEMISC

« OLEMISC_RECOMPOSEONRESIZE
e OLEMISC_ONLYICONIC

e« OLEMISC_INSERTNOTREPLACE

« OLEMISC_STATIC

e« OLEMISC_CANTLINKINSIDE

« OLEMISC_CANLINKBYOLE1



e« OLEMISC_ISLINKOBJECT
« OLEMISC_INSIDEOUT
e« OLEMISC_ACTIVATEWHENVISIBLE
e« OLEMISC_RENDERINGISDEVICEINDEPENDENT
e« OLEMISC_INVISIBLEATRUNTIME
« OLEMISC_ALWAYSRUN
e« OLEMISC_ACTSLIKEBUTTON
« OLEMISC_ACTSLIKELABEL
« OLEMISC_NOUIACTIVATE
« OLEMISC_ALIGNABLE
e« OLEMISC_IMEMODE
« OLEMISC_SIMPLEFRAME
e OLEMISC_SETCLIENTSITEFIRST
tlid
| D

wVerMajor

wVerMinor



Windows OLE
AfxOleRegisterControlClass

Visual C++ “ 64" “ OLE
Apartment ” Win32 SDK ! )

/I COleObjectFactory::UpdateRegistry

/

BOOL CMyApartmentAwareCtrl::CApartmentCtrlFactory::UpdateRegistry(BOOL
bRegister)

{

/1 Apartment

/1 MFC 64

/1 Apartment

/1 afxReglnsertable | afxRegApartmentThreading
/1 afxReglnsertable.

if (bRegister)
return AfxOleRegisterControlClass()



AfxGetlnstanceHandle(),
m_clsid,
m_|pszProglD,
IDS APARTMENT,
IDB_APARTMENT,
afxReglnsertable | afxRegApartmentThreading,
_dwApartmentOleMisc,
_tlid,
~wVerMajor,
~wVerMinor);
else
return AfxOleUnregisterClass(m_clsid, m_IpszProglID);

Apartment
AfxOleregisterControlClass
afxReglnsertable | afxRegApartmentThreading,

Apartment Apartment
Apartment



AfxOleRegisterPropertyPageClass,AfxOleRegisterTypeLib,AfxOleUnregisterClass,
AfxOleUnregisterTypelLib

AfxOleRegisterPropertyPageClass

BOOL AFXAPI AfxOleRegisterPropertyPageClass( HINSTANCE hlnstance,
REFCLSID clsid, UINT idTypeName, int nRegFlags)

#include <afxctl.h>

hlnstance

clsid

idTypeName
| D



nRegFlags

« afxRegApartmentThreading
ThreadingModel=Apartment.

MFC4 .2 MFC nRegFlags
afxReglnsertable
MFC ASSERT
Windows

AfxOleRegisterPropertyPageClass

Visual C++
Apartment " Win32 SDK ¢

AfxOleRegisterControlClass, AfxOleRegisterTypeLib

AfxOleRegisterServerClass

BOOL AFXAPI AfxOleRegisterServerClass( REFCLSID
|pszClassName, LPCTSTR IpszShortTypeName, LPCTSTR

OLE

64" “ OLE

clsid, LPCTSTR
IpszLongTypeName,



OLE_APPTYPE nAppType = OAT_SERVER, LPCTSTR* rglpszRegister = NULL,
LPCTSTR* rglpszOverwrite = NULL );

#include <afxdisp.h>

clsid
OLE ID

|pszClassName

|pszShortTypeName
Chart”

IpszLongTypeName
Microsoft Excel
5.0 Chart”

nAppType



OLE_APPTYPE OLE

« OAT_INPLACE_SERVER
« OAT_SERVER
« OAT_CONTAINER

« OAT _DISPATCH _OBJECT ID ispatch

rglpszRegister

OLE

OLE

rglpszOverwrite

OLE

OLE
OLE

COleTemplateServer::Register

AfxOleRegisterServerClass



rglpszRegister rglpszOverwrite
NULL "\n'
1 %1” 11 %5”

%1 | D
% 2
% 3
% 4
%5

COleTemplateServer:.:UpdateRegistry

AfxOleRegisterTypelLib

BOOL AfxOleRegisterTypeLib(HINSTANCE hinstance, REFGUID tlid,
LPCTSTR pszFileNam=NULL,LPCTSTR pszHelpDir = NULL);



hlnstance

tlid
1D
pszFileName
.TLB
pszHelpDir
NULL
Windows OLE
AfxOleUnregisterTypeLib, AfxOleRegisterControlClass,

AfxOleUnregisterClass



AfxOleSetEditMenu

void AFXAPI AfxOleSetEditMenu( COleClientlitem* pClient, CMenu* pMenu,
UINT iMenultem, UINT nIDVerbMin, UINT nIDVerbMax = 0, UINT
niDConvert = 0);

#include <afxole.h>

pClient
OLE

pMenu
IMenultem
nIDVerbMin
nIDVerbMax

|D

niDConvert



Convert I D

typename Object
“ verb typename Object”

niDVerbMin typename

Object”

niDVerbMin niDVerbMin+1
COleDocument

.RC
#include <afxolecl.rc>

COleDocument

AfxOleSetUserCtrl

void AFXAPI AfxOleSetUserCtrl( BOOL bUserCtrl );

#include <afxdisp.h>



bUserCtrl

AfxOleGetUserCtrl

AfxOleGetUserCtrl

AfxOleTypeMatchGuid

BOOL AfxOleTypeMatchGuid( LPTYPEINFO pTypelnfo, TYPEDESC FAR*
pTypeDesc,
REFGUID guidType, ULONG clndirectionLevels);



pTypelnfo
pTypeDesc

pTypeDesc
TYPEDESC

guidType
| D

clndirectionLevels

guidType

typedesc |FontDisp
AfxOleTypeMatchGuid( ptypeinfo, &typedesc, IID_IFontDisp, 1);
IID_IFontDisp 1



AfxOleUnlockApp

void AFXAPI AfxOleUnlockApp();

#include <afxdisp.h>

AfxOleLockApp

0 AfxOleOnReleaseAllObjects
AfxOleLockApp, CCmdTarget::OnFinalRelease

AfxOleUnlockControl

BOOL AFXAPI AfxOleUnlockControl( REFCLSID clsid);
BOOL AFXAPI AfxOleUnlockControl( LPCTSTR IpszProglD );

#include <afxwin.h>



clsid

lpszProglD

AfxOleLockControl

AfxOleUnlockControl
AfxOleLockControl

AfxOleUnregisterClass

BOOL AFXAPI AfxOleUnregisterClass( REFCLSID clsID, LPCSTR pszProgID );



clslD

pszProglD

Windows

AfxOleRegisterPropertyPageClass AfxOleRegisterControlClass
AfxOleRegisterTypelLib

AfxOleUnregisterTypelLib

BOOL AFXAPI AfxOleUnregisterTypeLib( REFGUID tIID );



tID
| D
Windows
AfxOleUnregisterClass, AfxOleRegisterTypeLib
AfxParseURL

BOOL AFXAPI AfxParseURL( LPCTSTR pstrURL, DWORD& dwServiceType,
CString& strServer, CString& strObject, INTERNET _PORT& nPort);

URL URL
Internet 0



pstrURL
URL

dwServiceType
Internet

« AFX_INET_SERVICE_FTP
« AFX_ INET_SERVICE _HTTP

« AFX INET_SERVICE HTTPS

« AFX INET_SERVICE_GOPHER

« AFX_INET_SERVICE_FILE

« AFX_ INET_SERVICE_MAILTO

« AFX INET_SERVICE _NEWS

« AFX_ INET_SERVICE NNTP

« AFX_ INET_SERVICE_TELNET

« AFX_INET_SERVICE_WAIS

« AFX_ INET _SERVICE MID

« AFX_INET_SERVICE_CID

« AFX_INET_SERVICE_PROSPERO
« AFX_INET_SERVICE_AFS

« AFX_INET_SERVICE_UNK



strServer
URL

strObject
URL

nPort

URL

ClnternetSession::OpenURL

AfxParseURL
service://server/dir/dir/object.ext:port
strServer = = "server"
strObject = = "/dir/dir/object/object.ext"
nPort = = #port
dwServiceType = = #service

AfxGetlnternetHandleType

URL

AFXINET.H

URL



AfxParseURLEX

BOOL AFXAPI AfxParseURLEX( LPCTSTR pstrURL, DWORD& dwServiceType,
CString& strServer, CString& strObject, INTERNET PORT& nPort, CString&
strUsername, CString& strPassword, DWORD dwFlags = 0);

URL URL
Internet 0

pstrURL
URL

dwServiceType
Internet

« AFX_INET_SERVICE_FTP

« AFX_ INET_SERVICE _HTTP

« AFX INET_SERVICE HTTPS
« AFX INET_SERVICE_GOPHER
« AFX_INET_SERVICE_FILE



« AFX _INET_SERVICE_MAILTO

« AFX_INET_SERVICE _NEWS

« AFX INET_SERVICE NNTP

« AFX INET_SERVICE_TELNET

« AFX_INET_SERVICE_WAIS

« AFX _INET_SERVICE_MID

« AFX_INET_SERVICE_CID

« AFX_INET_SERVICE_PROSPERO
« AFX_INET_SERVICE_AFS

« AFX_INET_SERVICE_UNK

strServer

URL
strObject

URL
nPort

URL
strUserName
CString

strPassword



CString

dwFlags
URL
ICU _DECODE % X X
ICU NO _ENCODE
ICU NO META URL meta S W W

ICU_ENCODE_SPACES_ONLY

ICU BROWSER_MODE O o
l?l
URL
MFC
meta | W WO W
AfxParseURL ClnternetSession::OpenURL

URL



AFXINET.H
AfxGetlnternetHandleType

AfxRegisterClass

BOOL AFXAPI AfxRegisterClass( WNDCLASS* IpWndClass);

TRUE FALSE

| pWndClass
WNDCLASS
Win32 SDK

MFC DLL
DLL

DLL AfxRegisterClass Windows



RegisterClass
AfxRegisterClass RegisterClass
DLL

AfxRegisterwndClass

LPCTSTR AFXAPI AfxRegisterWndClass( UINT nClassStyle, HCURSOR hCursor
= 0, HBRUSH hbrBackground = 0, HICON hlcon=0);

null CWnd
Create

CString

nClassStyle
Windows



Win32 SDK WNDCLASS

NULL

. CS DBLCLICKS

. W indows IDC_ARROW

. NULL

. Windows
hCursor

0 IDC_ARROW
hbrBackground
0 Null

WM_ERASEBKGND

hlcon

0 Windows



AfxRegisterwndClass
AfxRegisterwndClass

CWnd AfxRegisterWwndClass
CS CLASSDC CS CLASSDC
CS CLASSDC C++
DC AfxRegisterClass

CWnd::Create, CWnd::PreCreateWindow, WNDCLASS AfxRegisterClass

AfxSetAllocHook

AFX ALLOC HOOK AfxSetAllocHook( AFX _ALLOC _HOOK pfnAllocHook );



pfnAllocHook

BOOL AFXAPI AllocHook( size_t nSize, BOOL bODbject, LONG
|RequestNumber );

nSize

bObject
CObject TRUE

FALSE

| RequestNumber

AFXAPI



AfxSetResourceHandle

void AfxSetResourceHandle( HINSTANCE hinstResource);

hinstResource
.EXE .DLL

HINSTANCE

AfxGetlnstanceHandle, AfxGetResourceHandle

AfxSocketlnit

BOOL AfxSocketlnit( WSADATA?* IpwsaData = NULL );



|pwsaData
WSADATA |pwsaData NULL
"WSA Startup WSADATA
"WSACleanup

CWinApp::Initinstance Windows
Sockets

CWinApp::Initlnstance
AFX_SQL_ASYNC

AFX_SQL_ASYNC( prs, SQLFunc)

prs
CRecordset CDatabase MFC4.2



SQLFunc

ODBC API ODBC  API
ODBC SDK
MFC4.2 AFX _SQL_ASYNC
AFX _ODBC_CALL prs MFC
AFX_SQL_ASYNC SQL_STILL _EXECUTING ODBC
API ODBC API SQL_STILL _EXECUTING

AFX SQL_ASYNC
prs>OnWaitForDataSource

MFC ODBC
ODBC AP 1 SQLSetConnectOption
ODBC SDK * ”

AFX_ODBC_CALL, AFX_SQL_SYNC

AFX_SQL_SYNC

AFX_ SQL_SYNC( SQLFunc)



SQLFunc
ODBC APl

AFX_SQL_SYNC SQLFunc
SQL_STILL_EXECUTING ODBC API

AFX _SQL _SYNC
nRetCode nRetCode

MFC4.2 AFX_SQL_SYNC
AFX _SQL_SYNC

AFX_SQL_SYNC( ::SQLGetInfo( ..))

nRetCode = ::SQLGetInfo( .. );

AFX_SQL _ASYNC, AFX_ODBC_CALL

RETCODE

nRetCode

ODBC SDK



AfxTermExtensionModule

void AFXAPI AfxTermExtensionModule( AFX_EXTENSION_MODULE& state,

BOOL bAIl = FALSE);

state
AFX EXTENSION _MODULE
bAIl
TRUE DLL
DLL
AfxFreeLibrary DLL MFC

AfxTermExtensionModule

static AFX_EXTENSION_MODULE extensionDLL,;
extern "C" int APIENTRY

DLL

DLL

DLL



DIIMain(HINSTANCE hinstance, DWORD dwReason, LPVOID)

{
iIf (dwWReason == DLL_ PROCESS ATTACH)

{
/l DLL
if ('AfxInitExtensionModule( extensionDLL, hlnstance))
return O;
Il
}
elseif (dwReason == DLL_PROCESS_DETACH)
{
/1 DLL
AfxTermExtensionModule(extensionDLL);
Il
}
return 1; /1
}
DLL
AfxTermExtensionModule DLL

AfxTermExtensionModule

MFC DLL DIIMain A fxlInitExtensionModule



DLL CRuntimecClass DIIMain
CDynLinkLibrary

AfxlInitExtensionModule

AfxThrowArchiveException

void AfxThrowArchiveException( int cause, LPCTSTR IpszArchiveName);

cause

CArchiveExcepti- on::m_cause

|pszArchiveName
CArchive

CArchiveException, THROW



AfxThrowDaoException

void AFXAPI AfxThrowDaoException( int nAfxDaoError
NO AFX DAO _ERROR, SCODE scode =S _OK );

nAfxDaoError

DAO
CDaoException::m_nAfxDaoError

scode
DAO SCODE OLE CdaoExcepti-
on::m_scode

CDaoException
AfxThrowDaoException
CDaoException::nAfxDaoError

scode nAfxDaoError
scode

MFC DAO CDaoException



Visual C++ “ )

CException
AfxThrowDBEXxception

void AfxThrowDBException( RETCODE nRetCode, CDatabase* pdb, HSTMT
hstmt);

nRetCode

RETCODE
pdb

CDatabase
hstmt

oDbBC HSTMT

CDBEXxception
ODBC API RETCODE



AfxThrowDBException

OoDBC RETCODE ODBC SDK
‘ ) MFC CDBException

CDBException::m_nRetCode

AfxThrowFileException

void AfxThrowFileException( int cause, LONG I|OsError = -1, LPCTSTR
|pszFileName= NULL );

cause

CfileExceptio- n::m_cause
|OsError



|pszFileName

CFileException:: ThrowOsError, THROW

AfxThrowlnternetException

void AFXAPI AfxThrowlnternetException( DWORD dwContext, DWORD dwError
=0 )’

dwContext
dwContext ClnternetSession
ClnternetConnection ClnternetFile
dwContext
CinternetSession:: OnStatusCallback
Visual C++

| nternet W inlnet”



dwError

Internet

ClnternetException, THROW
AfxThrowMemoryException
void AfxThrowMemoryException( );

W indows GlobalAlloc
new

CMemoryException, THROW

AFEXINET . H

malloc
new



AfxThrowNotSupportedException

void AfxThrowNotSupportedException( );

CNotSupportedException, THROW
AfxThrowOleDispatchException

void AFXAPI AfxThrowOleDispatchException( WORD wCode, LPCSTR
|pszDescription, UINT nHelpID =0);

void AFXAPI AfxThrowOleDispatchException( WORD wCode, UINT
nDescriptionID, UINT nHelpID = -1);

#include <afxdisp.h>

wCode



|pszDescription

nDescriptionlD
| D

nHelplD
HLP

OLE
M icrosoft Visual Basic OLE

COleException

AfxThrowOleException

void AFXAPI AfxThrowOleException( SCODE sc);
void AFXAPI AfxThrowOleException( HRESULT hr);

#include <afxdisp.h>



SC

OLE
hr
COleException HRESULT
SCODE HRESULT SCODE
Platform SDK “ COM ”

COleException, THROW

AfxThrowResourceException

void AfxThrowResourceException( );

Windows



CResourceException, THROW

AfxThrowUserException

void AfxThrowUserException( );

AfxMessageBox

CUserException, THROW, AfxMessageBox

afxTraceEnabled

BOOL afxTraceEnabled;

TRACE

TRACE TRACE
afxTraceEnabl ed



afxTraceEnabled AFX.INI
TRACER.EXE afxTraceEnabled ‘
7”

afxTraceFlags, TRACE
afxTraceFlags

int afxTraceFlags;

afxTraceFlags
TRACER.EXE

« 0x01 TRACE
TRACE

e 0x02 CWinApp



wParam | Param

Windows GetMessage
OLE

0x04 0x02
CWnd::WindowProc
0x08 WM COMMAND
WM COMMAND/On-Command

MDI
Ox10 OLE OLE

OLE OLE DLL OLE

0x20 OoDBC DAO DAO



MFEC OoDBC DAO
ODBC DEX

DAO DAO
MFC DAO

Visual C++ ‘ 7"

afxTraceEnabled, TRACE

AfxVerifyLicFile

BOOL AFXAPI AfxVerifyLicFile(HINSTANCE hinstance,LPCTSTR
pszLicFileName,LPOLE- STR pszLicFileContents, UINT cch =-1);

pszLicFileContents

hlnstance
DLL



pszLicFileName
null

pszLicFileContents

cch
pszLicFileContents

pszLicFileName OLE
cch 1

_tcslen(pszLicFileContents)
COleObjectFactory::VerifyUserLicense

AfxWinlnit

BOOL AFXAPI AfxWinlnit( HINSTANCE hlinstance, HINSTANCE hPrevinstance,
LPTSTR IpCmdLine, int nCmdShow )

hlnstance



hPrevinstance

Win32
NULL
IpCmdLine
null

nCmdShow

GUI

MFC WinM ain GUI
CWinApp MFC

MFC WinMain AfxWinlnit MFC
AfxWinlnit CWinApp
CWinApp

CWinApp main

TEAR MFC



Il this file must be compiled with the /GX and /MT options:
/1 cl IGX IMT thisfile.cpp
#include <afx.h>
#include <afxdb.h>
#include <iostream.h>
int main()
{
Il MFC
if ('AfxWinlnit(::GetModuleHandle(NULL), NULL, ::GetCommandLine(), 0))
{
cerr << "MFC failed to initialize!" << endl;
return 1;
}
I obDBC
Il MFC
CDatabase db;

try

{
db.Open("This Databsae Doesn't Exist");

/1



cout << "Successful!" << endl;
cout << "Closing ... ";
db.Close();

cout << "Closed!" << endl;

}
catch (CDBException* pEx)

{
/1
/1 MFC
char sz[1024];
cout << "Error: ";
iIf (pEx->GetErrorMessage(sz, 1024))
cout << sz;
else
cout << "No error message was available";
cout << endl;
pEx->Delete();
return 1;

}

return O;



CWinApp, CWinApp: The Application Class, main, WinMain
AND CATCH

AND CATCH( exception_class, exception_object _pointer _name)

exception_class
CException

exception_object _pointer _name

AND _CATCH

TRY
CATCH AND_CATCH
END_CATCH TRY

AND_CATCH THROW_LAST



AND _CATCH CATCH AND_CATCH
AND _CATCH C++

exception_object _pointer_name

TRY, CATCH, END _CATCH, THROW, THROW _ LAST,
AND CATCH_ALL, Cexception

AND CATCH _ ALL

AND CATCH_ ALL( exception_object _pointer_name)

exception_object _pointer _name

AND CATCH_ALL

TRY
CATCH AND CATCH_ALL



AND CATCH ALL END CATCH _ALL

TRY
AND CATCH_ALL THROW LAST
AND CATCH ALL CATCH AND CATCH ALL
AND CATCH_ALL C++

TRY,CATCH_ALL,END_CATCH_ALL, THROW,
THROW LAST,AND_CATCH, Cexception



ASSERT

ASSERT( booleanExpression)

booleanExpression

assertion failed in file <name> in line <num>
name num

MFC ASSERT

MFC

VERIFY

ASSERT



/| ASSERT

CAge* pcage = new CAge( 21);// CAgeisderived from CObject.
ASSERT( pcage!= NULL )

ASSERT( pcage->1sKindOf( RUNTIME_CLASS( CAge) ))

/] pcage CAge*

VERIFY

ASSERT_KINDOF

ASSERT _KINDOF( classname, pobject)

classname
CODbject

pobject



pobject
const
CObject pDocument
CMyDocument
ASSERT _KINDOF(CMyDocument, pDocument)
ASSERT _KINDOF
ASSERT (pobject->IsKindOf(RUNTIME_CLASS(classname)));

DECLARE_DYNAMIC DECLARE_SERIAL

MFC
ASSERT

ASSERT_VALID

ASSERT _VALID( pObject)

pODbject



CObject

AssertValid

MFC ASSERT_VALID
NULL
ASSERT

MFC
Visual C++

ASSERT, VERIFY, CObject, CObject::

BASED CODE

Win32
MFC

AssertValid

ASSERT_VALID

AssertValid

“ MFC
AssertValid

16



BEGIN_CONNECTION_MAP

BEGIN CONNECTION_MAP( theClass, theBase )

theClass

theBase
theClass

COleControl
.CPP
BEGIN CONNECTION_MAP
CONNECTION_PART
END CONNECTION_MAP

BEGIN_CONNECTION_PART, DECLARE_CONNECTION_MAP



BEGIN_CONNECTION_PART

BEGIN_ _CONNECTION_PART( theClass, localClass)

theClass

localClass

BEGIN_CONNECTION_PART

H BEGIN_CONNECTION_PART
CONNECTION_IID
END_CONNECTION_PART

BEGIN_CONNECTION_MAP, END_CONNECTION_PART,
DECLARE_CONNECTION_MAP



BEGIN_DISPATCH_MAP

BEGIN_DISPATCH_ _MAP( theClass, baseClass)

#include <afxdisp.h>

theClass

baseClass
theClass

BEGIN_DISPATCH_MAP
.CPP BEGIN_DISPATCH_MAP

END_DISPATCH_MAP

Dispatch Maps, DECLARE_DISPATCH_MAP, END DISPATCH_MAP,
DISP_FUNCTION, DISP_PROPERTY, DISP_PROPERTY_ EX,
DISP DEFVALUE



BEGIN_EVENT_MAP

BEGIN EVENT_MAP( theClass, baseClass)

theClass

baseClass
theClass

BEGIN_EVENT_MAP

.CPP BEGIN _EVENT_MAP
END EVENT_MAP

BEGIN EVENT_MAP Visual C++
“ ActiveX "

DECLARE_EVENT_MAP, END_EVENT_MAP



BEGIN_EVENTSINK_MAP

BEGIN_ _EVENTSINK_ _MAP( theClass, baseClass)

theClass

baseClass
theClass

BEGIN_EVENTSINK_MAP
.CPP BEGIN_EVENTSINK_MAP

END_EVENTSINK_MAP

OLE Visual C++
“ ActiveX "

DECLARE_EVENTSINK_MAP, END_EVENTSINK_MAP



BEGIN_MESSAGE_MAP

BEGIN_MESSAGE _MAP( theClass, baseClass)

theClass

baseClass
theClass

BEGIN_MESSAGE_MAP
.CPP BEGIN_MESSAGE_MAP

END MESSAGE MAP
BEGIN MESSAGE MAP Visual C++



/l BEGIN_MESSAGE_MAP

BEGIN_ MESSAGE _MAP( CMyWindow, CFrameWnd )
IIT{{AFX_MSG_MAP(CMyWindow )
ON_WM _ PAINT()
ON_ _COMMAND(IDM_ABOUT, OnAbout)
II}YAFX _MSG_MAP

END MESSAGE _MAP()

DECLARE MESSAGE _MAP, END MESSAGE _MAP

BEGIN_OLEFACTORY

BEGIN OLEFACTORY/( class name)

class_name



BEGIN_OLEFACTORY
BEGIN_OLEFACTORY

END_OLEFACTORY, DECLARE_OLECREATE_EX

BEGIN PARSE_MAP

BEGIN_ PARSE_MAP( theClass, baseClass)

theClass

baseClass
theClass CHttpServer

BEGIN PARSE _MAP
CHttpServer



CHttpServer
.CPP BEGIN PARSE_MAP

END _PARSE _MAP
ON_PARSE _COMMAND

ON_PARSE COMMAND,ON _PARSE COMMAND _PARAMS,
DEFAULT _PARSE COMMAND, END PARSE_MAP, CHttpServer

BEGIN_PROPPAGEIDS

BEGIN_ PROPPAGEIDS( class name, count )

class_name

count



BEGIN_PROPPAGEIDS | D
.CPP BEGIN_PROPPAGEIDS

END_PROPPAGEIDS

Visual C++ “ ActiveX

END_PROPPAGEIDS, DECLARE_PROPPAGEIDS, PROPPAGEID

CATCH

CATCH/( exception_class, exception_object_pointer_name)

exception_class
CException

exception_object _pointer _name
CATCH



TRY

THROW_LAST
TRY

exception_class CException
CODbject::IsKindOf
AND CATCH

CATCH C++

exception_object point- er_name

CATCH Visual C++

TRY, AND_CATCH, END_CATCH, THROW,

CATCH_ALL, CException

END_CATCH

THROW_LAST,



CATCH_ALL

CATCH_ ALL( exception_object pointer _name)

exception_object _pointer _name
CATCH_ _ALL

TRY

THROW_LAST
CATCH_ALL END_CATCH_ALL TRY

CATCH_ALL C++

Visual C++ “ ”
TRY, AND CATCH_ALL, END_CATCH ALL, THROW,
THROW LAST, CATCH, CException



CompareElements

template< class TYPE, classARG_TYPE >
BOOL AFXAPI CompareElements( const TYPE* pElementl,const ARG _TYPE*
pElement2 );

pElementl pElement2
0

TYPE

pElementl

ARG _TYPE

pElement?2



CList::Find CMap::Lookup CMap::operator]]
CMap CMap KEY ARG _KEY

*pElementl *pElement2

C++ char int float =
CompareElements
CompareElements

CList, CMap

ConstructElements

template< class TYPE >
void AFXAPI ConstructElements( TYPE* pElements, int nCount );

TYPE



pElements

nCount

Visual C++

CArray, CList, CMap

CopyElements

template< class TYPE >
void AFXAPI CopyElements( TYPE* pDest, const TYPE* pSrc, int nCount);



TYPE

pD est

pSrc

nCount

CArray::Append CArray::Copy

Visual C++

CArray



CONNECTION_IID

CONNECTION _1ID( iid)

lid
D
BEGIN_CONNECTION_PART END_CONNECTION_PART
CONNECTION- _11D OLE D
iid | D

CONNECTION _IID(IID_ISinklnterface)
| Sinklnterface

BEGIN_CONNECTION_PART, DECLARE_CONNECTION_MAP,
END_CONNECTION_PART



CONNECTION_PART

CONNECTION_PART( theClass, iid, localClass)

theClass

iid

localClass

CONNECTION_PART OLE
| D

BEGIN _CONNECTION_MAP(CSampleCtrl, COleControl)
CONNECTION_PART(CSampleCtrl, IID_ISinkInterface, MyConnPt)
END_CONNECTION_MAP()



IID_ISinklnterface

BEGIN_CONNECTION_PART, DECLARE_CONNECTION_MAP,
BEGIN_CONNECTION_MAP, CONNECTION_IID

DDP_CBlndex

void AFXAPI DDP_CBlIndex( CDataExchange* pDX, int id, int& member,
LPCTSTR pszPropName);

pD X
CDataExchange
id
pszPropName ID
member
id pszPropName

pszPropName
id



DoDataExchange
DDX _ CBlndex

DDP_CBString, DDP_Text, COleControl::DoPropExchange,
DDX _ CBlndex

DDP_CBString

void AFXAPI DDP_CBString( CDataExchange* pDX, int id, CString& member,
LPCTSTR pszPropName);

pD X
CDataExchange

id
pszPropName ID

member



id pszPropName

pszPropName
id

DoDataExchange
DDX _CBCString

DDP_CBStringExact, DDP_CBIndex, COleControl::DoPropExchange,
DDX _ CBString

DDP_CBStringExact

void AFXAPI DDP_CBStringExact( CDataExchange* pDX, int id, CString&
member, LPCTSTR pszPropName);

CDataExchange



id
pszPropName ID

member
id pszPropName

pszPropName
id

DoDataExchange

DDX _ CBCStringExtract

DDP_CBString, DDP_CBIndex, COleControl::DoPropExchange,
DDX _ CBStringExact

DDP_Check

void AFXAPI DDP_Check(CDataExchange*pDX, int id,int & member,LPCSTR
pszPropName);



pD X
CDataExchange

id
pszPropName ID

member
id pszPropName

pszPropName
id

DoDataExchange
DDX _ Check

DDP_Radio, DDP_Text, COleControl::DoPropExchange, DDX_ Check

DDP_LBIndex

Void AFXAPI DDP_LBIndex(CDataExchange*pD X, intid, int& member, LPCTSTR



pszPropName);

pD X
CDataExchange
id
pszPropName ID
member
id pszPropName

pszPropName
id

DoDataExchange

DDX _LBIndex

DDP_LBString, DDP_CBlndex, COleControl::DoPropExchange,
DDX _LBlIndex



DDP_LBString

void AFXAPI DDP_LBString( CDataExchange* pDX, int id, CString& member,
LPCTSTR pszPropName);

pD X
CDataExchange
id
pszPropName | D
member
id pszPropName

pszPropName
id

DoDataExchange
DDX_LBString



DDP_LBStringExact,DDP_CBIndex,COleControl::DoPropExchange,DDX_LB-
String

DDP_LBStringExact

void AFXAPI DDP_LBStringExact( CDataExchange* pDX, int id, CString&
member, LPCTSTR pszPropName);

pD X
CDataExchange
id
pszPropName ID
member
id pszPropName

pszPropName



DoDataExchange

DDX LBStringExact
DDP_LBString, DDP_LBIndex, COleControl::DoPropExchange,
DDX _ LBStringExact

DDP_PostProcessing

void AFXAPI DDP_PostProcessing( CDataExchange *pD X );

CDataExchange

DoDataExchange



void CSamplePage::DoDataExchange(CDataExchange* pDX)

{
[I{{AFX_DATA_ _MAP(CSpindialPropPage)
DDP_Text(pDX, IDC_POSITIONEDIT, m_NeedlePosition,

_T("NeedlePosition"));

DDX Text(pDX, IDC_POSITIONEDIT, m_NeedlePosition);
DDV_MinMaxInt(pDX, m_NeedlePosition, 0, 3);
IIY'}YAFX DATA_ _MAP
DDP_PostProcessing(pDX);

COleControl::DoPropExchange
DDP_Radio

void AFXAPI DDP_Radio( CDataExchange*pDX, intid, int & member, LPCTSTR
pszPropName);



pD X
CDataExchange

id
pszPropName | D

member
id pszPropName

pszPropName
id

DoDataExchange
DDX Radio

DDP_Check, DDP_Text, COleControl::DoPropExchange, DDX _ Radio

DDP_Text

void AFXAPI DDP_Text( CDataExchange*pD X, intid, BYTE & member,



LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pD X, intid, int & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pDX, intid, UINT & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pD X, int id, long & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pDX, intid, DWORD & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pD X, intid, float & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pD X, int id, double & member,
LPCTSTR pszPropName);

void AFXAPI DDP_Text( CDataExchange*pDX, intid, CString & member,
LPCTSTR pszPropName);

CDataExchange



id
pszPropName ID

member
id pszPropName

pszPropName
id

DoDataExchange
DDX _ Text

DDP_Check, DDP_Radio, COleControl::DoPropExchange, DDX _Text

DDV_MaxChars

void AFXAPI DDV _MaxChars( CDataExchange* pDX, CString const& value, int
nChars );



CDataExchange

value

nChars
DDV _MaxChars value nChars
DDV Visual C++ ¢

" Visual C++ “ "

DDV_MinMaxByte

void AFXAPI DDV_MinMaxByte( CDataExchange* pDX, BYTE value, BYTE
minVal, BY TE maxVal);



CDataExchange
value
minVal
BYTE
maxVal
BYTE
DDV_MinMaxByte value
maxVal
DDV Visual C++

Visual C++

minVal



DDV_MinMaxDateTime

Void AFXAPI DDV_MinMaxDateTime ( CDataExchange* pDX, CTime& refvalue,
const

Ctime* refMinRange, Const Ctime* refMaxRange);

Void AFXAPIDDV_MinMaxDateTime ( CDataExchange* pD X,
ColeDateTime& refValue,

const ColeDateTime* refMinRange, const ColeDateTime* refMaxRange);

CDataExchange

refValue
CTime
ColeDateTime

refMinRange



refMaxRange

DDV _MaxDateTime refValue CDateTimeCtrl
/ refMinRange refMaxRange
DDV Visual C++ ¢

” Visual C++

DDX DateTimeCtrl, DDV_MinMaxMonth
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void AFXAPI DDV_MinMaxDouble( CDataExchange* pDX, double const& value,
double minVal, double maxVal );
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pD X
CDataExchange
value
minVal
float
maxVal
float
DDV_MinMaxlInt value minV al

maxV al



DDV Visual C++ :
” Visual C++ “ ”

DDV_MinMaxlInt
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void AFXAPI DDV_MinMaxLong( CDataExchange* pDX, long value, long minVal,
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void AFXAPI DDV_MinMaxMonth(CDataExchange* pDX,COleDateTime&
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void AFXAPI DDV _MinMaxSlider(CDataExchange* pDX, DWORD value,
DWORD minVal, DWORD maxVal);
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void AFXAPI DDV_MinMaxUnsigned( CDataExchange* pDX,
unsigned minVal, unsigned maxVal);
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void AFXAPI DDX _CBStringExact( CDataExchange* pDX, int nIDC, CString&
value );
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void AFXAPI DDX_Control( CDataExchange* pDX, int nIDC, CWnd& rControl);
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void AFXAPI DDX DateTimeCtrl( CDataExchange* pDX, int nIDC, CTime&



value );
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void AFXAPI DDX_ FieldCBString( CDataExchange* pDX, int nIDC, CString&
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void AFXAPI DDX _ FieldCBString( CDataExchange* pDX, int nIDC, CString&
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void AFXAPI DDX_FieldCBStringExact( CDataExchange* pDX,
CString& value, CRecordset* pRecordset );
void AFXAPI DDX_FieldCBStringExact( CDataExchange* pDX,
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void AFXAPI DDX_FieldCheck( CDataExchange* pDX, int nIDC, int& value,

CRecordset* pRecordset );
void AFXAPI DDX FieldCheck( CDataExchange* pDX, int nIDC, int& value,
CDaoRecordset* pRecordset);
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void AFXAPI DDX_FieldLBString( CDataExchange* pDX, int nIDC, CString&
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void AFXAPI DDX _ FieldLBString( CDataExchange* pDX, int nIDC, CString&
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void AFXAPI DDX _ FieldLBStringExact( CDataExchange* pDX, int nIDC,
CString& value, CRecordset* pRecordset );

void AFXAPI DDX_FieldLBStringExact( CDataExchange* pDX, int nIDC,
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void AFXAPI DDX_FieldSlider( CDataExchange* pDX, int nIDC, int& value,
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void AFXAPI DDX FieldSlider( CDataExchange* pDX, int nIDC, int& value,
CDaoRecordset* pRecordset );



CDataExchange

NnIDC

value

pRecordset
CRecordset CDaoRecordset

DDX _ FieldSlider
int
value
NULL
0 0

DDX _ FieldSlider

oDBC DAO



DDX Visual C++

" Visual C++ “ " CRecordView
CDaoRecordView DDX Visual C++
‘ " Visual C++ ‘
CSliderCtrl”

DDX_ FieldText DDX Field DDX _ FieldSlider
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void AFXAPI DDX _ FieldRadio( CDataExchange* pDX, int nIDC, int& value,

CRecordset* pRecordset );
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void AFXAPI DDX_ FieldScroll( CDataExchange* pDX, int nIDC, int& value,
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void AFXAPI DDX_FieldText( CDataExchange* pDX, int nIDC, BYTE& value,
CRecordset* pRecordset );
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, int&
value, CRecordset* pRecordset);
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, UINT& value,
CRecordset* pRecordset );
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, long& value,
CRecordset* pRecordset );
void AFXAPI DDX FieldText( CDataExchange* pDX, int nIDC, DWORD & value,
CRecordset* pRecordset );
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, CString& value,
CRecordset* pRecordset );
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, float& value,
CRecordset* pRecordset );
void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, double& value,
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void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, short& value,
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void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, BYTE& value,
CDaoRecordset* pRecordset);

void AFXAPI DDX FieldText( CDataExchange* pDX, int nIDC, long& value,
CDaoRecordset* pRecordset );

void AFXAPI DDX _FieldText( CDataExchange* pDX, int nIDC, DWORD & value,
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void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, CString& value,
CDaoRecordset* pRecordset );

void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, float& value,
CDaoRecordset* pRecordset);

void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, double& value,
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void AFXAPI DDX FieldText( CDataExchange* pDX, int nIDC, COleDateTime&
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void AFXAPI DDX _ FieldText( CDataExchange* pDX, int nIDC, COleCurrency&
value, CDaoRecordset* pRecordset );
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void AFXAPI DDX _LBStringExact( CDataExchange* pDX, int nIDC, CString&
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void AFXAPI DDX _ OCColor( CDataExchange* pDX, int nIDC, DISPID dispid,
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void AFXAPI DDX _OCInt( CDataExchange* pDX, int nIDC, DISPID dispid, int&
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void AFXAPI DDX_ Text( CDataExchange*
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Visual C++ "

/|l DECLARE _DISPATCH_MAP
class CMyDoc : public CDocument

{
/

DECLARE _DISPATCH_MAP()
};
Dispatch Maps, BEGIN_DISPATCH_MAP, END _DISPATCH_MAP,

DISP_FUNCTION, DISP_PROPERTY, DISP_PROPERTY _EX,
DISP_DEFVALUE



DECLARE_DYNAMIC

DECLARE DYNAMIC( class_name)

class_name

CODbject

.H DECLARE_DYNAMIC
.CPP

DECLARE DYNAMIC
IMPLEMENT _DYNAMIC RUNTIME CLASS
CObject::1sKindOf

DECLARE_DYNAMIC
IMPLEMENT_DYNAMIC

DECLARE_DYNAMIC “ Visual C++ .



“ CObject g

IMPLEMENT_DYNAMIC, DECLARE_DYNCREATE,
DECLARE_SERIAL, RUNTIME_CLASS, CObject::IsKindOf

DECLARE_DYNCREATE

DECLARE DYNCREATE( class_name)

class_name

DECLARE_DYNCREATE CObject

H DECLARE_DYNCREATE
.CPP



DECLARE_DYNCREATE
IMPLEMENT_DYNCREATE

DECLARE DYNCREATE “ \isual C++ »
“ CObject ”

DECLARE_DYNAMIC, IMPLEMENT_DYNAMIC,
IMPLEMENT_DYNCREATE, RUNTIME_CLASS, CObject::IsKindOf

DECLARE_EVENT_MAP

DECLARE_EVENT_MAP()

COleControl
DECLARE _EVENT_MAP
.CPP BEGIN _ENENT_MAP
END EVENT_MAP

Visual C++ " “ ActiveX



BEGIN_EVENT_MAP, END_EVENT_MAP, EVENT_CUSTOM,
EVENT_CUSTOM_ID

DECLARE_EVENTSINK_MAP

DECLARE_EVENTSINK_MAP()

OLE
DECLARE_EVENTSINK_MAP
.CPP BEGIN_EVENTSINK_MAP
END_EVENTSINK_MAP

“ Visual C++ " “ ActiveX

BEGIN_EVENTSINK_MAP, END_EVENTSINK_MAP, ON_EVENT,
ON_PROPNOTIFY

DECLARE_MESSAGE_MAP

DECLARE_MESSAGE_MAP()



CCmdTarget
DECLARE_MESSAGE _MAP
.CPP BEGIN_ MESSAGE_MAP
END MESSAGE_MAP

DECLARE _MESSAGE_ MAP
public private protected

DECLARE_MESSAGE_MAP

/|l DECLARE_MESSAGE_MAP
class CMyWnd : public CFrameWnd

{
/1

DECLARE_MESSAGE _MAP()
};
BEGIN MESSAGE MAP, END MESSAGE MAP

Visual

C++



DECLARE_OLECREATE

DECLARE _OLECREATE( class _name)

#include <afxdisp.h>

class_name

DECLARE_OLECREATE CCmdTarget OLE
OLE
H DECLARE_OLECREATE
.CPP

DECLARE_OLECREATE
IMPLEMENT_OLECREATE DECLARE_OLECREATE
DECLARE_DYNCREATE DECLARE_SERIAL

IMPLEMENT_OLECREATE, DECLARE_DYNCREATE,



DECLARE_SERIAL

DECLARE_OLECREATE_EX

DECLARE_OLECREATE_EX( class_name)

class_name

GetClassID

BEGIN_OLEFACTORY (CSampleCtrl)
END_OLEFACTORY (CSampleCtrl)

BEGIN_OLEFACTORY, END_OLEFACTORY



DECLARE_OLETYPELIB

DECLARE_OLETYPELIB( class_name)

class_name

GetTypelLib
IMPLEMENT _OLETYPELIB

DECLARE_PROPPAGEIDS

DECLARE_PROPPAGEIDS( class _name)

class_name



OLE

DECLARE_PROPPAGEIDS
BEGIN_PROPPAGEIDS
END_PROPPAGEIDS

Visual C++

BEGIN_PROPPAGEIDS, END_PROPPAGEIDS

DECLARE_SERIAL

DECLARE_SERIAL(class_name)

class_name

DECLARE_SERIAL CObject

.CPP

ActiveX

C++



H DECLARE_SERIAL
.CPP
DECLARE_SERIAL
IMPLEMENT_SERIAL

DECLARE_SERIAL DECLARE_DYNAMIC
DECLARE_DYNCREATE
AFX_API DECLARE_SERIAL
IMPLEMENT_SERIAL CArchive
H

#undef AFX _API

#define AFX_API AFX_EXT_CLASS
< >

#undef AFX _API

#define AFX _API

DECLARE_SERIAL
“ CObject g

DECLARE DYNAMIC, IMPLEMENT_ _SERIAL, RUNTIME_ _CLASS,
CObject::IsKindOf

Visual C++



DEFAULT_PARSE_COMMAND

DEFAULT PARSE _COMMAND( FnName, mapClass )

FnName
mapClass
CHttpServer
DEFAULT_PARSE_COMMAND FnName

DEFAULT_PARSE_COMMAND
ON_PARSE_COMMAND

BEGIN PARSE MAP, ON_PARSE COMMAND,
ON_PARSE COMMAND_PARAMS, END PARSE_MAP, CHttpServer



DestructElements

template< class TYPE >

void AFXAPI DestructElements( TYPE* pElements, int nCount);

TYPE

pElements

nCount

CArray CList CMap

Visual C++

CArray, CList, CMap



DFX_Binary

void AFXAPI DFX _Binary( CDaoFieldExchange* pFX, LPCTSTR szName,
CByteArray& value, int nPreAllocSize = AFX _DAO_BINARY DEFAULT_SIZE,

DWORD dwBindOptions=0);

pFX
CDaoFieldExchange
CDaoFieldExchange
Visual C++ “ DAO DFX ”
szName
value
CByteArray

nPreAllocSize



AFXDAO.H
AFX DAO_BINARY _DEFAULT_SIZE
dwBindOptions
MFC
AFX DAO DISABLE FIELD_ _CACHE
SetFieldDirty SetFieldNull
AFX DAO _ENABLE FIE- LD _CACHE
NULL

Visual C++ “ DAO "

CDaoRecordset::m_bCheckCacheForDirtyFields

DFX _Binary CDaoRecordset
DAO DAO BYTES CByteArray



DFX _Text.

DFX Text, DFX_Bool, DFX_Currency, DFX _ Long, DFX _Short,
DFX _Single, DFX _Double, DFX _ DateTime, DFX Byte, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DFX_Bool

void AFXAPI DFX_Bool( CDaoFieldExchange* pFX, LPCTSTR szName, BOOL &
value, DWORD dwBindOptions= AFX_DAO_ENABLE _FIELD _CACHE);

pF X
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX

szName



value

BOOL
dwBindOptions
MFC
AFX DAO_ENABLE FIELD _CACHE
AFX DAO DISABLE FIELD _CACHE
MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "
CDaoRecordset::m_bCheckCacheForDirtyFields
DFX _BOOL CDaoRecordset

DAO DAO_BOOL BOOL



DFX _Text.

DFX _ Text, DFX _Long, DFX _ Currency, DFX _Short, DFX_Single,
DFX _ Double, DFX _ DateTime, DFX _ Byte, DFX_Binary, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DFX_Byte

void AFXAPI DFX _Byte( CDaoFieldExchange* pFX, LPCTSTR szName, BYTE&
value, DWORD dwBindOptions= AFX_DAO_ENABLE _FIELD _CACHE);

pF X
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX

szName



value

BYTE
dwBindOptions
MFC
AFX DAO_ENABLE FIELD _CACHE
AFX DAO DISABLE FIELD _CACHE
MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "
CDaoRecordset::m_bCheckCacheForDirtyFields
DFX BYTE CDaoRecordset

DAO DAO_BYTES BYTE



DFX _Text.

DFX Text, DFX_Bool, DFX_Currency, DFX _ Long, DFX _Short,
DFX _Single, DFX _Double, DFX DateTime, DFX _Binary, DFX_LongBinary,
CDaoFieldExchange::SetFieldType

DFX_Currency

void AFXAPI DFX _ Currency( CDaoFieldExchange* pFX, LPCTSTR szName,
COleCurrency& value, DWORD dwBindOptions =
AFX DAO _ENABLE FIELD _CACHE);

pFX
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ! “ DAO DFX

szName



value

COleCurrency

dwBindOptions

MFC
AFX DAO_ENABLE_FIELD_CACHE
AFX DAO DISABLE FIELD _CACHE MFC
SetFieldDirty SetFieldNull
“ Visual C++ ” “ DAO ”
CDaoRecordset::m_bCheckCacheForDirtyFields
DFX_Currency CDaoRecordset

DAO DAO _CURRENCY
COleCurrency



DFX _Text.

DFX Text, DFX _Bool, DFX _DateTime, DFX _Long, DFX_Short,
DFX _Single, DFX _ Double, DFX _ Byte, DFX _Binary, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DFX _DateTime

void AFXAPI DFX_DateTime( CDaoFieldExchange* pFX, LPCTSTR szName,
COleDateTime& value, DWORD dwBindOptions =
AFX DAO _ENABLE FIELD _CACHE);

pFX
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ! “ DAO DFX

szName



value

COleDateTime

dwBindOptions

MFC
AFX DAO_ENABLE _FIELD _CACHE
AFX DAO DISABLE FIELD _CACHE MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "

CDaoRecordset::m_bCheckCacheForDirtyFields

DFX _DateTime CDaoRecordset



DAO DAO DATE
COleDateTime

COleDateTime DAO CTime
TIMESTAMP STRUCT CTime TIMESTAMP STRUCT ODBC

DFX_Text.

DFX Text, DFX_Bool, DFX_Currency, DFX _ Long, DFX _Short,
DFX _Single, DFX _ Double, DFX _Byte, DFX_Binary, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DFX Double

void AFXAPI DFX _Double( CDaoFieldExchange* pFX, LPCTSTR szName,
double& value, DWORD dwBindOptions =
AFX DAO _ENABLE _FIELD _CACHE);

pF X



CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX

szName

value

double

dwBindOptions

MFC
AFX DAO_ENABLE FIELD_CACHE
AFX DAO DISABLE FIELD CACHE MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "

CDaoRecordset::m_bCheckCacheForDirtyFields



DFX _ Double CDaoRecordset

double float DAO DAO_RS
double float
DFX _Text.

DFX_ Text, DFX _Bool, DFX_ Currency, DFX _ Long, DFX_Short,
DFX _Single, DFX _DateTime, DFX _Byte, DFX_Binary, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DFX Long

void AFXAPI DFX_Long( CDaoFieldExchange* pFX, LPCTSTR szName, long&
value, DWORD dwBindOptions= AFX_DAO_ENABLE_FIELD_CACHE);



CDaoFieldExchange
CDaoFieldExchange

“ Visual C++

szName
value
long -
dwBindOptions
MFC

DAO

DFEX

AFX DAO _ENABLE FIELD_CACHE

AFX _DAO DISABLE_FIELD CACHE

“ Visual C++

SetFieldDirty
DAO

MFC
SetFieldNull



CDaoRecordset::m _bCheckCacheForDirtyFields

.DFX _Long CDaoRecordset
DAO DAO_ 14 long

DFX_Text.

DFX _Text, DFX _Bool, DFX_ Currency, DFX _Short, DFX _Single,
DFX _ Double, DFX_DateTime, DFX _Byte, DFX _Binary, DFX_LongBinary,
CDaoFieldExchange::SetFieldType

DFX _LongBinary

void AFXAPI DFEX _LongBinary( CDaoFieldExchange* pFX, LPCTSTR szName,

CLongBinary& value, DWORD dwPreAllocLenth =
AFX DAO LONGBINARY _DEFAULT _SIZE, DWORD dwBindOptions =0 );



CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX

szName

value

CLongBinary

nPreAllocSize

dwBindOptions
MFC
AFX_FIELD_CACHE



SetFieldDirty SetFieldNull
AFX DAO_ENABLE FIELD CACHE
NULL

Visual C++ " “ DAO

CDaoRecordset::m_bCheckCacheForDirtyFields

DFX _Binary DFX_LongBinary
MFC ODBC
DFX _LongBinary CDaoRecordset
BLOB DAO DAO _BYTES

CLongBinary

DFX _Text.
DFX _ Text, DFX_Bool, DFX_Currency, DFX _Long, DFX _Short,



DFX _Single, DFX _Double, DFX_DateTime, DFX_Byte,
CDaoFieldExchange::SetFieldType, CLongBinary

DFX_Short

void AFXAPI DFX _Short( CDaoFieldExchange* pFX, LPCTSTR szName, short&
value, DWORD dwBindOptions=AFX _DAO _ENABLE FIELD _CACHE);

pFX
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX
szName
value

short



dwBindOptions

MFC
AFX DAO_ENABLE FIELD_CACHE
AFX DAO_DISABLE_FIELD_CACHE MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "
CDaoRecordset::m_bCheckCacheForDirtyFields
DFX _ Short CDaoRecordset

DAO DAO 12 short

DFX _Text.
DFX _ Text, DFX _Bool, DFX _Currency, DFX Long, DFX_Single,



DFX _ Double, DFX_DateTime, DFX _Byte, DFX _Binary, DFX_LongBinary,
CDaoFieldExchange::SetFieldType

DFX_Single

void AFXAPI DFX _Single( CDaoFieldExchange* pFX, LPCTSTR szName, float&
value, DWORD dwBindOptions= AFX DAO_ENABLE FIELD CACHE);

pFX
CDaoFieldExchange
CDaoFieldExchange
“ Visual C++ ” “ DAO DFX
szName
value

float



dwBindOptions

MFC

AFX DAO_ENABLE FIELD_CACHE

AFX DAO_DISABLE_FIELD_CACHE MFC

SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "
CDaoRecordset::m_bCheckCacheForDirtyFields

DFX _Single CDaoRecordset
DAO DAO_R4 float

DFX _Text.
DFX_ Text, DFX _Bool, DFX_ Currency, DFX _ Long, DFX_Short,



DFX _ Double, DFX_DateTime, DFX _Byte, DFX _Binary, DFX_LongBinary,
CDaoFieldExchange::SetFieldType

DFX_ Text

void AFXAPI DFX _Text( CDaoFieldExchange* pFX, LPCTSTR szName, CString&
value, int nPreAllocLength = AFX _DAO _TEXT _DEFAULT_SIZE, DWORD
dwBindOptions= AFX_ _DAO_ENABLE _FIELD_CACHE));

pFX
CDaoFieldExchange
CDaoFieldExchange
Visual C++ “ DAO DFX
szName
value

CString



nPreAllocSize

dwBindOptions

MFC
AFX _DAO_ENABLE _FIELD_CACHE
AFX _DAO_DISABLE_FIELD_CACHE MFC
SetFieldDirty SetFieldNull
“ Visual C++ " “ DAO "
CDaoRecordset::m_bCheckCacheForDirtyFields
DFX TEXT CDaoRecordset

CString DAO DAO _CHAR _UNICODE



DAO WCHAR CString

DFX _TEXT
CDaoFieldExchange::SetFieldType ClassWizard
SetFieldType DFX
DFX “ II{{AFX_FIELD_ _MAP”

/I DEX _Text

void CSections::DoFieldExchange(CDaoFieldExchange* pFX)
{
pFX->SetFieldType(CDaoFieldExchange::param);
DFX Text(pFX, "Name", m_strNameParam);
I{{AFX_FIELD_MAP(CSections)
pFX->SetFieldType(CDaoFieldExchange::outputColumn);
DFX_ Text(pFX, "CourselD", m_strCourselD);
DFX_ Text(pFX, "InstructorID", m_strinstructoriD);
DFX _Short(pFX, "LabFee", m_nRoomNo0);
DFX_ Text(pFX, "LabFee", m_strSchedule);
DFX _Short(pFX, "SectionNo", m_nSectionNo);
DFX_ Currency(pFX, "LabFee", m_currLabFee);



/IYYAFX_FIELD_MAP

DFX _Bool, DFX _Long, DFX_Currency, DFX_Short, DFX_Single,
DFX Double, DFX _DateTime, DFX _Byte, DFX _Binary, DFX _LongBinary,
CDaoFieldExchange::SetFieldType

DISP_DEFVALUE

DISP_DEFVALUE( theClass, pszName)
#include <afxdisp.h>

theClass

pszName

Visual Basic



, DECLARE_DISPATCH_MAP, DISP_PROPERTY _EX,
DISP_FUNCTION, BEGIN_DISPATCH_MARP,
END_DISPATCH_MAP

DISP_FUNCTION

DISP_FUNCTION( theClass, pszName, pfnMember, vtRetVal, vtsParams)
#include <afxdisp.h>

theClass

pszName

pfnMember



viRetVal

visParams

DISP_FUNCTION OLE
vtRetVal VARTYPE VARENUM

VT EMPTY void

VT |2 short

VT 14 long

VT R4 float

VT RS double

VT CY CY

VT DATE DATE

VT BSTR BSTR

VT DISPATCH LPDISPATCH

VT _ERROR SCODE



BOOL
VARIANT
LPUNKNOWN

VT _BOOL
VT VARIANT
VT _UNKNOWN

visParams VTS

VTS I2 VTS _PI2

VTS BOOL

The VTS
VTS |2 short
VTS 14 long
VTS R4 float
VTS RS double
VTS CY Const CY or CY*
VTS DATE DATE
VTS BSTR LPCSTR
VTS DISPATCH LPDISPATCH
VTS SCODE SCODE

BOOL



VTS_VARIANT Const VARIANT* or VARIANT&

VTS UNKNOWN LPUNKNOWN
VTS PI2 short*

VTS Pl4 long*

VTS PR4 float*

VTS PRS8 double*

VTS PCY CYy*

VTS PDATE DATE*

VTS PBSTR BSTR*

VTS PDISPATCH LPDISPATCH*
VTS PSCODE SCODE*

VTS PBOOL BOOL*

VTS PVARIANT VARIANT?®

VTS _PUNKNOWN LPUNKNOWN?*

, DECLARE_DISPATCH_MAP, DISP_PROPERTY,
DISP_PROPERTY _EX, BEGIN_DISPATCH_MARP,
END_DISPATCH_MAP



DISP_PROPERTY

DISP_PROPERTY ( theClass, pszName, memberName, vtPropType)

#include <afxdisp.h>

theClass

pszName

member Name

VtPropType

DISP_PROPERTY OLE
VtPropType VARTY PE VARENUM



VT 12 Short

VT 14 long

VT R4 float

VT RS double

VT _CY CY

VT DATE DATE

VT BSTR CString

VT DISPATCH LPDISPATCH
VT ERROR SCODE

VT BOOL BOOL

VT VARIANT VARIANT
VT UNKNOWN LPUNKNOWN

member Name

, DECLARE_DISPATCH_MAP, DISP_PROPERTY _EX,

DISP_FUNCTION, BEGIN_DISPATCH_MARP,
END_DISPATCH_MAP



DISP_PROPERTY_EX

DISP_PROPERTY EX( theClass, pszName, member Get,member Set, vtPropType)

#include <afxdisp.h>

theClass
pszName
member Get
member Set

VtPropType



DISP_PROPERTY _EX OLE

member Get member Set vtPropType member Get
vitPropType member Set
VtPropType
vtPropType VARTYPE VARENUM
DISP_FUNCTION vitRetVal
DISP_FUNCTION VT EMPTY

: DECLARE_DISPATCH_MAP,
DISP_PROPERTY ,DISP_FUNCTION, BEGIN_DISPATCH_MAP,
END_DISPATCH_MAP

DISP_PROPERTY_NOTIFY

DISP_PROPERTY _NOTIFY (theClass,szExternal Name,
member Name,pfnAfter Set,vtPropType)

#include <afxdisp.h>



theClass

szExternal Name

member Name

pfnAfter Set
szExternalName

VtPropType

DISP_PROPERTY_NOTIFY

DISP_PROPERTY
DISP_PROPERTY_NOTIFY

vtPropType VARTYPE

pfnAfter Set

OLE

VARENUM



VT 12 short

VT 14 long

VT R4 float

VT RS double

VT _CY CY

VT DATE DATE

VT BSTR CString

VT DISPATCH LPDISPATCH
VT ERROR SCODE

VT BOOL BOOL

VT VARIANT VARIANT
VT UNKNOWN LPUNKNOWN

, DISP_PROPERTY, DISP_FUNCTION
DISP_PROPERTY_PARAM

DISP_PROPERTY _NOTIFY (theClass,pszExternalName,pfnGet,pfnSet, vtPropType,
vtsParams)

#include <afxdisp.h>



theClass

pszExternalName

pfnGet

pfnSet

VtPropType

visParams
VTS

Get  Set DISP_PROPERTY EX



get set

afx _msg short GetArray(short row, short column);
afx _msg short SetArray(short row, short column, short nNewV alue);

DISP_PROPERTY _PARAM

DISP_PROPERTY_PARAM(CMyCtrl, "Array", GetArray, SetArray, VT-I12,
VTS 12VTS_12)

get set
LPDISPATCH CMyObject::Getltem(short index1, short index2, short index3);
void CMyObject::Setltem(short indexl, short index2, short index3, LPDISPATCH
newValue);

DISP_PROPERTY _PARAM

DISP_PROPERTY _PARAM (CMyObject, "item", Getltem, Setltem,
VT _DISPATCH,VTS_I2
> VTS I2VTS_12)

, DISP_PROPERTY _EX



DumpElements

template< class TYPE >
void AFXAPI DumpElements( CDumpContext& dc, const TYPE* pElements, int

nCount);

dc

TYPE
pElements

nCount

0 CArray.:Dump CList::Dump CMap::Dump



CObject
Dump

Dump “ Visual C++ ¥ “ MFC

CDumpContext::SetDepth, CObject::Dump, CArray, CList, CMap

DYNAMIC_DOWNCAST

DYNAMIC DOWNCAST( class, pointer )

class

pointer
class

DYNAMIC_DOWNCAST



class
pointer class
NULL
STATIC _DOWNCAST
END CATCH
END CATCH
CATCH AND CATCH
END CATCH “ Visual C++

TRY, CATCH, AND_CATCH, THROW, THROW_LAST

END CATCH_ALL

END CATCH ALL

pointer



CATCH ALL AND _CATCH_ALL
TRY, CATCH _ALL, AND CATCH ALL, THROW, THROW LAST

END_CONNECTION_MAP

END_CONNECTION_MAP()

END_CONNECTION_MAP
BEGIN_CONNECTION_MAP, DECLARE_CONNECTION_MAP

END_CONNECTION_PART

END _CONNECTION_PART( localClass )

localClass



END_CONNECTION_PART
BEGIN_CONNECTION_PART, DECLARE_CONNECTION_MAP

END_DISPATCH_MAP

END _DISPATCH _MAP()

#include <afxdisp.h>

END_DISPATCH_MAP
BEGIN_DISPATCH_MAP

, DECLARE_DISPATCH_MAP, BEGIN_DISPATCH_MAP,
DISP_FUNCTION, DISP_PROPERTY, DISP_PROPERTY _EX,
DISP_DEFVALUE

END _EVENT_MAP

END EVENT_MAP()



END EVENT_MAP
DECLARE EVENT_MAP, BEGIN_EVENT_MAP

END_EVENTSINK_MAP

END_EVENTSINK_MAP()

END_EVENTSINK_MAP
DECLARE_EVENTSINK_MAP, BEGIN_EVENTSINK_MAP

END_MESSAGE_MAP

END_ MESSAGE _MAP()

END_MESSAGE_MAP



END_MESSAGE_MAP “ Visual C++

DECLARE_MESSAGE MAP,BEGIN_MESSAGE_MAP, Message
M ap Function Categories

END_OLEFACTORY

END OLEFACTORY( class _name)

class _name

END_OLEFACTORY
BEGIN_OLEFACTORY, DECLARE_OLECREATE_EX



END PARSE_MAP

END PARSE _MAP(theClass)

theClass

END_PARSE_MAP
BEGIN_PARSE_MAP
ON_PARSE_COMMAND

BEGIN_PARSE MAP, ON_PARSE COMMAND,
ON_PARSE _COMMAND_PARAMS,
DEFAULT _PARSE_COMMAND, CHttpServer

END_PROPPAGEIDS

END PROPPAGEIDS( class _name)



class _name

END_PROPPAGEIDS D
DECLARE_PROPPAGEIDS, BEGIN_PROPPAGEIDS

EVENT_CUSTOM

EVENT _CUSTOM/( pszName, pfnFire, vtsParams)

pszName

pfnFire

visParams



EVENT CUSTOM

vtsParams VTS

VTS COLOR VTS FONT

VTS_HANDLE

BOOL

VTS

VTS |2 short

VTS 14 long

VTS R4 float

VTS RS8 double

VTS COLOR OLE _COLOR

VTS _CY CURRENCY

VTS DATE DATE

VTS BSTR constchar*

VTS DISPATCH LPDISPATCH

VTS FONT |fontDispatch*

HANDLE



VTS SCODE

VTS BOOL

VTS VARIANT

VTS PVARIANT

VTS UNKNOWN

VTS OPTEXCLUSIVE
VTS PICTURE

VTS TRISTATE

VTS XPOS _PIXELS
VTS YPOS PIXELS
VTS _XSIZE PIXELS
VTS _YSIZE PIXELS
VTS _XPOS HIMETRIC
VTS _YPOS HIMETRIC
VTS _XSIZE_HIMETRIC
VTS YSIZE _HIMETRIC

VTS FONT

VTS PConstantname

VTS_COLOR

SCODE

BOOL

constVARIANT?*
VARIANT?*
LPUNKNOWN

OLE _OPTEXCLUSIVE

| pictureDisp*

OLE TRISTATE

OLE _XPOS _PIXELS

OLE _YPOS PIXELS

OLE XSIZE PIXELS
OLE _YSIZE PIXELS
OLE XPOS HIMETRIC
OLE YPOS HIMETRIC
OLE _XSIZE HIMETRIC
OLE YSIZE HIMETRIC

VTS_PICTURE

VTS PCOLOR



EVENT_CUSTOM_ID, DECLARE_EVENT_MAP

EVENT_CUSTOM_ID

EVENT _CUSTOM ID( pszName, dispid, pfnFire, vtsParams)

pszName
dispid
| D

pfnFire

visParams

EVENT _CUSTOM _ID dispid



visParams VTS

VTS_COLOR VTS_FONT

BOOL
VTS EVENT_CUSTOM

EVENT CUSTOM
HashKey

template< class ARG_KEY > UINT AFXAPI HashKey( ARG_KEY key );

key

ARG _KEY

key



CMap::RemoveKey CMap::Lookup CMap::Operator|[]

CMap
IMPLEMENT_DYNAMIC

IMPLEMENT _DYNAMIC( class_name, base_class name)

class_name

base class _name



CObject C++
.CPP
IMPLEMENT _DYNAMIC

“ Visual C++ ” “ CObject 7
DECLARE DYNAMIC, RUNTIME CLASS, CObject::1sKindOf

IMPLEMENT_DYNCREATE

IMPLEMENT DYNCREATE( class_name, base_class _name)

class_name

base class _name



DECLARE DYNCREATE IMPLEMENT DYNCREATE
CObject

IMPLEMENT_DYNCREATE “ Visual C++
" “ CObject "

DECLARE_DYNCREATE IMPLEMENT_DYNCREATE
RUNTIME_CLASS CObject::1sKindOf

DECLARE_DYNCREATE
IMPLEMENT_DYNCREATE

DECLARE_DYNCREATE, RUNTIME_CLASS, CObject::1sKindOf

IMPLEMENT_OLECREATE

IMPLEMENT _OLECREATE( class_name, external _name, |, wl, w2, bl, b2, b3, b4,
b5, b6, b7, b8)

#include <afxdisp.h>



class _name

external _name

I, wl, w2, b1, b2, b3, b4, b5, b6, b7, b8

CLSID
DECLARE_OLECREATE
OLE |D 128
BYTE | wl w2 bl
AppWizard OLE | D

DECLARE_OLECREATE, CLSID Key

b8

long

WORD
ClassWizard



IMPLEMENT_OLECREATE_EX

IMPLEMENT _OLECREATE_EX(class_name, external _name, |, wl, w2, bl, b2, b3,
b4, b5, b6, b7, b8)

class _name

external _name

I, wl, w2, bl, b2, b3, b4, b5, b6, b7, b8
CLSID
IMPLEMENT_OLECREATE

GetClassID
DECLARE _OLECREATE_EX BEGIN _OLEFACTORY
END OLEFACTORY
OLE



DECLARE_OLECREATE_EX, BEGIN_OLEFACTORY,
END_OLEFACTORY,IMPLEMENT_OLECREATE

IMPLEMENT_OLETYPELIB

IMPLEMENT _OLETYPELIB( class _name, tlid, wVerMajor, wVerMinor )

class _name
tlid
wVerMajor

wVerMinor

GetTypelLib



DECLARE_OLETYPELIB
DECLARE_OLETYPELIB

IMPLEMENT_SERIAL

IMPLEMENT_ SERIAL( class_name, base _class _name, wSchema )

class_name

base class _name

wSchema
UINT

CObject C++
.CPP IMPLEMENT _SERIAL



AFX _ API DECLARE_SERIAL IMPLEMENT _SERIAL
CArchive H

#undef AFX_API
#define AFX_APlI AFX_EXT_CLASS
< >
#undef AFX _API
#define AFX _API
“ Visual C++ ” “ CObject 7

DECLARE_SERIAL, RUNTIME_CLASS, CObject::1sKindOf
ISAPIASSERT

| SAPIASSERT( booleanExpression )

booleanExpression



MFC ASSERT 0

assertion failed in file <name> in line <num>
name num

ISAPIASSERT
|SAPIVERIFY
|SAPIASSERT |ISAPIASSERT

| SAPI MFC MFC
|SAPIASSERT ASSERT MFC
| SAPIASSERT MFC ASSERT

|SAPITRACE, ISAPITRACEO, ISAPITRACE1l, ISAPITRACEZ2,
| SAPITRACES, ISAPIVERIFY



ISAPITRACE

ISAPITRACE( exp )

exp
MFC TRACE TRACE
C printf | SAPITRACE
|SAPITRACE
| SAPI MFC
ISPAITRACE TRACE
| SAPITRACE MFC TRACE

printf

printf
MS-DOS

Visual C++

MFC
MFC

| SAPIASSERT, ISAPITRACEO, ISAPITRACE1L, ISAPITRACEZ2,

ISAPITRACES, ISAPIVERIFY



ISAPITRACEO

ISAPITRACEO( exp )

exp

ISAPITRACEO
ISAPITRACEO

ISAPITRACEDO
MFC

printf

|SAPITRACE1 ISAPITRACE?2 |ISAPITRACES

|SAPITRACEO
|SAPITRACE1
ISAPITRACE?2 |ISAPITRACES

|ISAPITRACEO

MFC TRACEO | SAPI
MFC ISAPITRACEO
MFEC ISAPITRACEO

|SAPITRACE

TRACEO
MFC



TRACEDO

|SAPIASSERT, ISAPITRACE, ISAPITRACEl, ISAPITRACEZ2,
|SAPITRACES, ISAPIVERIFY

ISAPITRACE1

| SAPITRACEL( exp, paraml)

exp
printf
paraml
MFC TRACE1 |SAPITRACE1
ISAPITRAC- EO
| SAPI MFC MFC

ISAPITRACE1 TRACE1 MFEC



ISAPITRACE1 MFC TRACE1

|SAPIASSERT, ISAPITRACE, ISAPITRACEO, ISAPITRACEZ2,
|SAPITRACES, ISAPIVERIFY

ISAPITRACE?Z2

| SAPITRACE2( exp, paraml, param2)

exp
printf
paraml, param?2
MFC TRACE?2 | SAPITRACE?2
ISAPITRAC- EO
| SAPI MFC MFC

|SAPITRACE?2 TRACE?Z2 MFEC



ISAPITRACE?2 MFC TRACE?2

|SAPIASSERT, ISAPITRACE,
|SAPITRACES, ISAPIVERIFY

ISAPITRACES

| SAPITRACES3( exp, paraml, param2, param3)

exp
printf

paraml, param2, param3

MFC TRACES3
ISAPITRAC- EO

| SAPI MFC
|SAPITRACES TRACES3

|SAPITRACEO, ISAPITRACE1L,

|ISAPITRACES

MFC
MFEC



ISAPITRACES MFC TRACES3

|SAPIASSERT, ISAPITRACE, ISAPITRACEO, ISAPITRACE1],
|SAPITRACE2, ISAPIVERIFY

ISAPIVERIFY

|SAPIVERIFY ( booleanExpression)

booleanExpression

MFC VERIFY
|SAPIVERIFY 0

assertion failed in file <name> in line <num>

name num



|SAPIVERIFY

| SAPI MFC
|SAPIVERIFY VERIFY
| SAPIVERIFY MFC VERIFY

|SAPIASSERT, ISAPITRACE,

| SAPITRACEZ2, ISAPITRACES3

METHOD_PROLOGUE

METHOD PROLOGUE( theClass, localClass)

theClass

local Class

|SAPITRACEDO,

MFC
MFC

|SAPITRACE1L,



METHOD_PROLOGUE

CCmdTarget
pThis

class ClnnerUnknown : public lUnknown
ClnnerUnknown InnerUnknown;

/1 lUnknown
STDMETHODIMP_(ULONG) ClnnerUnknown::AddRef()
{
METHOD PROLOGUE(CCmdTarget, InnerUnknown)
return pThis->Internal AddRef();

}

Visual C++ ‘ 38" “ Visual C++
” [11 ” [1 MFC



ON_COMMAND

ON_COMMAND( id, memberFxn)

id

ID
member Fxn
ClassWizard
| D W indows WM _COMMAND
ON COMMAND member Fxn
ON_COMMAND ON _COMMAND_ RANGE

| D

Visual C++



/l ON_COMMAND
BEGIN_ MESSAGE _MAP(CMyDoc, CDocument )
IT{{AFX_MSG_MAP(CMyDoc)
ON _COMMAND(ID MYCMD, OnMyCommand )
/...
II}YAFEX _MSG_MAP
END MESSAGE _MAP()
ON_ _UPDATE_COMMAND _ UI

ON_COMMAND_RANGE

ON_COMMAND_RANGE(idl, id2, memberFxn)

dl

1d2



member Fxn

| D ID idl
1d2
ON_COMMAND _ RANGE | D
ON_COMMAND ID | D
“ Visual C++ " ‘
ClassWizard

[I{{AFX_MSG_MAP

ON UPDATE COMMAND Ul RANGE, ON CONTROL RANGE,
ON _COMMAND



ON_CONTROL

ON_CONTROL( wNotifyCode, id, memberFxn)

wNotifyCode

id
| D

member Fxn

ON_CONTROL

Visual

C++



ON_MESSAGE, ON_REGISTERED_MESSAGE

ON_CONTROL_RANGE

ON_CONTROL_RANGE( wNotifyCode, idl, id2, memberFxn)

wNotifyCode

idl

1d2

member Fxn

ID Windows
BN CLICKED | D idl id2



ClassWizard
II{{AFX_MSG_MAP

ON_UPDATE_COMMAND UI_RANGE, ON_COMMAND_RANGE
ON_EVENT

ON_EVENT( theClass, id, dispid, pfnHandler, vtsParams )

theClass

id
OLE 1D
dispid
| D
pfnHandler

BOOL
visParams



TRUE FALSE

visParams
VTS
DISP_FUNCTION

ON_EVENT OLE

visParams VTS

VTS 12 VTS _BOOL

BOOL
VTS EVENT_CUSTOM
ON_EVENT_RANGE, ON_PROPNOTIFY, ON_PROPNOTIFY_RANGE

ON_EVENT_RANGE

ON_EVENT_RANGE(theClass, idFirst, idLast, dispid, pfnHandler, vtsParams))



theClass

IdFirst

ldL ast

dispid

pfnHandler

visParams
VTS

OLE ID
OLE I D
ID
BOOL
UINT | D
visParams TRUE
FALSE

| D DISP_FUNCTION

VTS 14



ON_EVENT_RANGE OLE

| D
visParams VTS
VTS_ 12 VTS_BOOL
BOOL
VTS EVENT _CUSTOM

ON_EVENT, ON_PROPNOTIFY, ON_PROPNOTIFY_RANGE



ON_EVENT_REFLECT

ON_EVENT_ _REFLECT( theClass, dispid, pfnHandler, vtsParams)

theClass
dispid
ID
pfnHandler
BOOL
UINT ID
visParams TRUE
FALSE
visParams
VTS

DISP_FUNCTION



OLE ON_ _EVENT REFLECT
visParams VTS

VTS 12 VTS BOOL
BOOL

VTS EVENT CUSTOM
ON_EVENT, ON_PROPNOTIFY, ON_PROPNOTIFY REFLECT

ON_MESSAGE

ON_MESSAGE( message, memberFxn)

message

member Fxn



WM _USER OX7FFF Windows
WM_MESSAGE

ON MESSAGE

Visual C++ "’ ’ "

/Il ON_MESSAGE

#define WM_MYMESSAGE (WM_USER + 1)

BEGIN MESSAGE MAP(CMyWnd, CMyParentWndClass)
IH{{AFX _MSG _MAP(CMyWnd
ON_ MESSAGE(WM_MYMESSAGE, OnMyMessage)
/...
II}’YAFX _MSG_MAP

END MESSAGE _MAP()

ON_UPDATE_COMMAND_UI, ON_CONTROL,



ON_REGISTERED_ MESSAGE, ON_COMMAND, User-Defined
Handlers

ON_OLECMD

ON_OLECMD( pguid, olecmdid, id )

pguid
NULL
olecmdid
OLE
id
| D | D ID | D
|OleCommandTarget |OleCommandTarget

DocObject
File New Open SaveAs Print DocObject



|OleCommandTarget OLE IDispatch |OleCommandTarget

COleServerDoc::OnExecOleCmd

|OleCommandTarget MFC
ON OLECMD _CLEARSELECTION()
Edit Clear

ON_OLECMD(NULL, OLECMDID_CLEARSELECTION, ID_EDIT_CLEAR)

ON OLECMD _ _COPY()
Edit Copy
ON_OLECMD(NULL, OLECMDID_COPY, ID_EDIT_COPY)

ON_OLECMD_CUT()

Edit Cut
ON_OLECMD(NULL, OLECMDID _CUT, ID_EDIT_CUT)

ON_OLECMD_NEW()
File New
ON_OLECMD(NULL, OLECMDID _NEW, ID_FILE_NEW)

ON OLECMD _ OPEN()
File Open
ON_OLECMD(NULL, OLECMDID_OPEN, ID_FILE_OPEN)



ON OLECMD PAGESETUP()
File Page Setup
ON_OLECMD(NULL, OLECMDID_PAGESETUP, ID_FILE_PAGE_SETUP)

ON_OLECMD_PASTE()

Edit Paste
ON_OLECMD(NULL, OLECMDID_PASTE, ID_EDIT_PASTE)

ON OLECMD PASTESPECIAL()
Edit Paste Special
ON_OLECMD(NULL, OLECMDID_PASTESPECIAL, ID_EDIT_PASTE_SPECIAL)

ON_OLECMD _PRINT()

File Print
ON_OLECMD(NULL, OLECMDID _PRINT, ID_FILE_PRINT)

ON_OLECMD_PRINTPREVIEW()

File Print Preview
ON_OLECMD(NULL, OLECMDID_PRINTPREVIEW, ID_FILE PRINT_PREVIEW)

ON_OLECMD_REDO()

Edit Redo
ON_OLECMD(NULL, OLECMDID_REDO, ID_EDIT_REDO)

ON_OLECMD_SAVE()



File Save
ON_OLECMD(NULL, OLECMDID_SAVE, ID_FILE_SAVE)

ON_OLECMD_SAVE_AS()

File Save As
ON_OLECMD(NULL, OLECMDID_SAVEAS, ID FILE SAVE_AS)

ON _OLECMD_SAVE COPY_AS()

File Save Copy As
ON_OLECMD(NULL, OLECMDID_SAVECOPYAS, ID_FILE_SAVE_COPY_AS)

ON_OLECMD _SELECTALL()

Edit Select All
ON_OLECMD(NULL, OLECMDID_SELECTALL, ID EDIT_SELECT_ALL)

ON OLECMD UNDO()
Edit Undo
ON_OLECMD(NULL, OLECMDID _UNDO, ID_EDIT_UNDO)

COleCmdUI, COleServerDoc::OnExecOleCmd

ON_OLEVERB

ON_OLEVERB( idsVerbName, memberFxn)



idsVerbName
ID

member Fxn

member Fxn
BOOL memberFxn( LPMSG IpMsg, HWND hWndParent, LPCRECT IpRect);
IpMsg hWndParent | pRect |OleObject::DoVerb

ON_STDOLEVERB



ON_PARSE_COMMAND

ON_PARSE _COMMAND( FnName, mapClass, Args)

FnName

mapClass

Args
FnName

ON_PARSE _COMMAND
CHttpServer

FnName CHttpServerContext
FnName LPSTR I TS LPSTR
FnName mapClass



Args

I TS EMPTY Args ITS EMPTY
I TS PSTR
I TS RAW | SAPI
ITS RAW

ASSERT “ Remarks”
ITS 12 short
ITS_14 long
| TS R4 float
I TS R8 double

/'l  Thefollowing example Illustrates extracting

/[ astring and a short sent to the server:

BEGIN PARSE MAP(CDerivedClass, CHttpServer)
DEFAULT PARSE COMMAND(Myfunc, CDerivedClass)

ON_PARSE COMMAND(Myfunc, CDerivedClass, ITS PSTR ITS 12)
ON_PARSE _COMMAND_ PARAMS("string integer=42")
ON_PARSE COMMAND(Myfunc2, CDerivedClass, ITS PSTR ITS 12

ITS_PSTR)



ON_PARSE COMMAND _ PARAMS("string integer string2="Default
value'")
END PARSE MAP(CDerivedClass)
ITS PSTR
void Myfunc(CHttpServerContext* pCtxt, LPTSTR pszName, int nNumber);

void Myfunc2(CHttpServerContext* pCtxt, LPTSTR pszName, int nNumber,
LPTSTR pszTitle);

/1
BEGIN _PARSE _MAP(CDerivedClass, CHttpServer)
DEFAULT PARSE COMMAND(MyFunc, CDerivedClass)
ON_PARSE COMMAND(Myfunc, CDerivedClass, ITS_ RAW)
END PARSE MAP(CDerivedClass)

void CDerivedClass:.:Myfunc(CHttpServerContext* pCtxt, void* pVoid,
DWORD dwBytes);

pVoid dwBytes
pVoid dwBytes pVoid

CHttpServerContext
ON_PARSE_COMMAND



BEGIN PARSE MAP, END_PARSE MAP,
ON_PARSE _COMMAND_ PARAMS,
DEFAULT PARSE COMMAND,
CHttpServer

ON_PARSE COMMAND PARAMS

ON_PARSE_COMMAND_PARAMS( Params )

Params
Args FnName
ON_PARSE_COMMAND ON_PARSE COMMAND_PARAMS

ON_PARSE _COMMAND_ PARAMS

CHttpSever
ON_PARSE COMM- AND_PARAMS
ON_PARSE COMMAND



ON_PARSE_COMMAND_PARAMS("string int=42")

ON_PARSE_COMMAND_PARAMS("string=default int=42")

ON_PARSE_COMMAND

BEGIN _PARSE MAP, END_PARSE MAP, ON_PARSE COMMAND,
DEFAULT _PARSE_COMMAND, CHttpServer

ON_PROPNOTIFY

ON_PROPNOTIFY (theClass, id, dispid, pfnRequest, pfnChanged )

theClass



id

OLE D
dispid
D
pfnRequest
OnRequestEdit
BOOL BOOL*
TRUE FALSE
TRUE FALSE
pfnChanged
OnChanged
BOOL UINT
TRUE FALSE
ON_PROPNOTIFY OLE

visParams VTS



VTS_I2 VTS_BOOL
BOOL
VTS EVENT CUSTOM
ON_EVENT _RANGE, ON_PROPNOTIFY RANGE

ON_PROPNOTIFY_RANGE

ON_PROPNOTIFY _RANGE( theClass, idFirst, idLast, dispid, pfnRequest,
pfnChanged )

theClass

IdFirst
OLE | D

idLast
OLE | D



dispid

1D
pfnRequest
OnRequestEdit
BOOL UINT BOOL*
TRUE FALSE
TRUE
FALSE
pfnChanged
OnChanged
BOOL UINT TRUE
FALSE
ON_PROPNOTIFY_ _RANGE OLE

| D
ON_EVENT_RANGE, ON_PROPNOTIFY, ON_EVENT



ON_PROPNOTIFY_REFLECT

ON_PROPNOTIFY REFLECT( theClass, dispid, pfnRequest, pfnChanged)

theClass
dispid
D
pfnRequest
OnRequestEdit
BOOL BOOL*
TRUE FALSE
TRUE FALSE
pfnChanged
OnChanged
BOOL TRUE

FALSE



ON_PROPNOTIFY_REFLECT OLE

ON_EVENT_REFLECT, ON_PROPNOTIFY
ON_REGISTERED_MESSAGE

ON_REGISTERED_MESSAGE( nMessageVariable, memberFxn)

nMessageVariable

member Fxn

Windows RegisterWindowM essage



“ Visual C++ " :

/Il ON_REGISTERED _MESSAGE
const UINT wm_Find = RegisterWindowMessage( FINDMSGSTRING )
BEGIN MESSAGE MAP(CMyWnd, CMyParentWndClass)
IIT{{AFX_MSG _MAP(CMyWnd)
ON_ REGISTERED _MESSAGE(wm_Find, OnFind)
/...
II}YAFX _MSG_MAP
END MESSAGE _MAP()

ON_ _MESSAGE, ON_UPDATE_COMMAND UIl, ON_CONTROL,
ON _COMMAND, ::RegisterWindowM essage, User-Defined Handlers

ON_REGISTERED_THREAD_MESSAGE

ON_REGISTERED_THREAD_MESSAGE( nMessageVariable, memberFxn)



nMessageVariable
| D

member Fxn
CWinThread

Windows RegisterWindowM essage
RegisterWindowM essage
CWinThread
ON_REGISTERED _THREAD_MESSAGE
ON_REGISTERED_MESSAGE

ON_REGISTERED_ _MESSAGE,
ON _THREAD_ _MESSAGE, ::RegisterWindowMessage, CWinThread

ON_STDOLEVERB

ON_STDOLEVERB( iVerb, memberFxn)



IVerb

member Fxn

OLEIVERB_
OLEIVERB_SHOW OLEIVERB_HIDE OLEIVERB_UIACTIVATE

member Fxn ON_OLEVERB
ON_OLEVERB

ON_THREAD_MESSAGE

ON _THREAD_ MESSAGE( message, memberFxn)



mesSsage

member Fxn
CWinThread

CWinThread
ON _THREAD_ _MESSAGE ON_MESSAGE
Windows WM_MESSAGE

ON_THREAD_MESSAGE

ON_MESSAGE, ON_REGISTERED _THREAD_ MESSAGE,
CWinThread

ON_UPDATE_COMMAND Ul

ON_UPDATE_COMMAND _UI(id, memberFxn)



Id

member Fxn

ClassWizard

ON _UPDATE COMMAND Ul

Visual C++ " ‘

ON_MESSAGE, ON_REGISTERED_MESSAGE, ON_CONTROL,
ON_COMMAND, CCmdUI

ON_UPDATE_COMMAND Ul _RANGE

ON_UPDATE_COMMAND Ul _RANGE( id1, id2, memberFxn)



1dl

ID ID
1d2
ID ID
member Fxn
| D
| D idl
id2
ClassWizard

[I{{AFX_MSG_MAP
ON_COMMAND_RANGE, ON_CONTROL_RANGE

PROPPAGEID

PROPPAGEID( clsid)



clsid

OLE PROPPAGEID
BEGIN_PROPPAGEIDS
END_PROPPAGEIDS

BEGIN _PROPPAGEIDS, END PROPPAGEIDS
PX _Blob

BOOL PX _Blob( CPropExchange* pPX, LPCTSTR pszPropName, HGLOBAL &
hBlob, HGLOBAL hBlobDefault = NULL );



pPX
CPropExchange DoPropExchange

pszPropName

hBlob

hBlobDefault

DoPropExchange
BLOB hBlob
PX_Blob NULL
hBlobDefault

hBlob hBlobDefault



. DWORD

BLOB PX Blob Windows API
GlobalAlloc
BLOB Global Free

COleControl::DoPropExchange
PX _Bool
BOOL PX_Bool( CPropExchange* pPX, LPCTSTR pszPropName, BOOL&

bValue);

BOOL PX_Bool( CPropExchange* pPX, LPCTSTR pszPropName, BOOL & bValue,
BOOL bDefault);

pPX



CPropExchange
DoPropExchange

pszPropName

bValue
bDefault
DoPropExchange
BOOL bValue
bDefault
COleControl::DoPropExchange
PX Color

BOOL PX _Color( CPropExchange* pPX, LPCTSTR pszPropName, OLE_COLOR&



clrValue );
BOOL PX _Color( CPropExchange* pPX, LPCTSTR pszPropName, OLE COLOR&
clrvalue, OLE_COLOR cilrDefault );

pPX
CPropExchange
DoPropExchange

pszPropName

clrValue

clrDefault



DoPropExchange
OLE_COLOR
clrDefault

COleControl::DoPropExchange

PX _Currency

BOOL PX _Currency( CPropExchange* pPX,
cyValue);

BOOL PX_Currency( CPropExchange* pPX,
cyValue, CY cyDefault);

pPX

clrValue

LPCTSTR pszPropName,

LPCTSTR pszPropName,

CY&

CY&



CPropExchange
DoPropExchange

pszPropName

cyValue

cyDefault

DoPropExchange
currency cyValue
cyDefault

COleControl::DoPropExchange

PX DataPath

BOOL PX DataPath( CPropExchange* pPX, LPCTSTR pszPropName,



CDataPathProperty& dataPathProperty );
BOOL PX DataPath( CPropExchange* pPXe, CDataPathProperty&
dataPathProperty );

pPX
CPropExchange
DoPropExchange

pszPropName

dataPathProperty

DoPropExchange
CDataPathProperty



dataPathProperty
COleControl::DoPropExchange, CDataPathProperty

PX Double

BOOL PX _Double( CPropExchange* pPX, LPCTSTR pszPropName, double&
doubleValue);

BOOL PX _Double( CPropExchange* pPX, LPCTSTR pszPropName, double&
doubleValue, double doubleDefault );

pPX
CPropExchange
DoPropExchange

pszPropName



doubleValue

doubleDefault

DoPropExchange
double doubleValue

doubleDefault

COleControl::DoPropExchange, PX _Float, PX_Short

PX Float

BOOL PX _Float( CPropExchange* pPX, LPCTSTR pszPropName, float&

floatValue);
BOOL PX _Float( CPropExchange* pPX, LPCTSTR pszPropName, float&

floatValue, float floatDefault );



pPX
CPropExchange
DoPropExchange

pszPropName

floatValue

floatDefault

DoPropExchange
float floatValue

floatDefault



COleControl::DoPropExchange, PX_ Double, PX _String

PX_ Font

BOOL PX_Font( CPropExchange* pPX, LPCTSTR pszPropName, CFontHolder&
font, const FONTDESC FAR* pFontDesc = NULL, LPFONTDISP

pFontDispAmbient = NULL );

pPX
CPropExchange
DoPropExchange

pszPropName

font



CFontHolder

pFontDesc
FONTDESC
NULL
pFontDispAmbient
|FontDisp
DoPropExchange
pFontDesc pFontDispAmbient
pFontDesc NULL

COleControl::AmbientFont
|FontDisp::Release

pFontDispAmbient

CFontHolder

pFontDispAmbient
COleControl:: AmbientFont

COleControl::DoPropExchange, COleControl::AmbientFont

PX IUnknown

BOOL PX _lTUnknown(

CPropExchange*

pPX, LPCTSTR pszPropName,



LPUNKNOWN& pUnk, REFIID iid, LPUNKNOWN pUnkDefault = NULL );

pPX
CPropExchange
DoPropExchange

pszPropName
pUnk
iid

1D
pUnkDefault



DoPropExchange
lUnknown pUnk
pUnkDefault

COleControl::DoPropExchange
PX_Long
BOOL PX _Long( CPropExchange* pPX, LPCTSTR pszPropName, long& [Value);

BOOL PX _Long( CPropExchange* pPX, LPCTSTR pszPropName, long& [|Value,
long IDefault );

pPX
CPropExchange



DoPropExchange

pszPropName

IValue
IDefault
DoPropExchange
long |Value
|Default
COleControl::DoPropExchange
PX Picture

BOOL PX Picture( CPropExchange* pPX,
CPictureHolder& pict);

LPCTSTR

pszPropName,



BOOL PX _Picture( CPropExchange* pPX, LPCTSTR pszPropName,
CPictureHolder& pict, CPictureHolder& pictDefault);

pPX
CPropExchange
DoPropExchange

pszPropName
pict

CPictureHolder
pictDefault

DoPropExchange



pict pictDefault

COleControl::DoPropExchange

PX Short

BOOL PX_Short( CPropExchange* pPX, LPCTSTR pszPropName, short& sValue);
BOOL PX _Short( CPropExchange* pPX, LPCTSTR pszPropName, short& sValue,
short sDefault);

pPX
CPropExchange
DoPropExchange

pszPropName



sValue

sDefault
DoPropExchange
short sValue
sDefault
COleControl::DoPropExchange
PX _ String

BOOL PX_String( CPropExchange* pPX, LPCTSTR pszPropName, CString&

strValue);
BOOL PX_String( CPropExchange* pPX, LPCTSTR pszPropName, CString&

strValue, CString strDefault);



pPX
CPropExchange
DoPropExchange

pszPropName

strValue

str Default

DoPropExchange
strValue
strDefault



COleControl::DoPropExchange, CString

PX _ULong

BOOL PX ULong( CPropExchange* pPX,
ulValue);

BOOL PX_ULong( CPropExchange* pPX,
ulValue, long ulDefault );

pPX
CPropExchange
DoPropExchange

pszPropName

LPCTSTR pszPropName, ULONG&

LPCTSTR pszPropName, ULONG&



ulVValue

ulDefault

DoPropExchange
ULONG ulValue
ulDefault

COleControl::DoPropExchange

PX UShort

BOOL PX _UShort( CPropExchange* pPX, LPCTSTR pszPropName, USHORT &

usValue);
BOOL PX _UShort( CPropExchange* pPX, LPCTSTR pszPropName, USHORT&

usValue, USHORT usDefault );



pPX
CPropExchange
DoPropExchange

pszPropName

usValue

usDefault

DoPropExchange
unsigned short
usDefault

usValue



COleControl::DoPropExchange
PX _VBXFontConvert

BOOL PX _VBXFontConvert( CPropExchange* pPX, CFontHolder& font);

pPX
CPropExchange
DoPropExchange

font
OLE VB X

DoPropExchange VB X



V B X OLE Visual Basic
VB X OLE

| DataObject::SetData VB X
DoPropExchange DoPropExchange
PX VBXFontConvert VBX !
” i " OLE
VBX

PX VBXFontConvert
void CSampleCtrl::DoPropExchange(CPropExchange* pPX)

{
ExchangeVersion(pPX, MAKELONG(_wVerMinor, _wVerMajor));
COleControl::DoPropExchange(pPX);
if (IsConvertingVBX())

PX _VBXFontConvert(pPX, InternalGetFont());

}

COleControl::DoPropExchange, COleControl::AmbientFont, PX_Font



RFX_Binary

void REX_Binary( CFieldExchange* pF X, const char* szName, CByteArray& value,
int nMaxLength = 255);

pFX
CFieldExchange
CFieldExchange
“ Visual C++ " ‘ RFX
szName
value
CByteArray
nMaxLength
nMaxLength 255

1 INT_MAX



RFX_Binary CRecordset

SQL _BINARY SQL_VARBINARY SQL LONGVARBINARY
CByteArray
“ RFEX_Text”
RFX _Text, RFX _Bool, RFX _Long, RFX _Int, RFX _Single, RFX_Double,
RFEX Date, RFEX Byte, RFX _LongBinary,

CFieldExchange::SetFieldType

RFX_Binary_ Bulk

void RFX _Binary_ Bulk( CFieldExchange* pFX, LPCTSTR szName, BYTE*~*
prgByteVals, long** prgLengths, int nMaxLength );



CFieldExchange

Visual C++
szName

prgByteVals
BYTE

prgLengths

ODBC SDK

nMaxLength
prgByteVals

CFieldExchange

prgByteVals

SQL _NULL_DATA
ODBC API SQLBindCol

NULL

REX



RFX_Binary Bulk ODBC

CRecordset
SQL BINARY SQL _VARBINARY SQL LONGVARBINARY
BYTE
prgByteVals prgLengths NULL
ODBC AP 1 SQLSetPos
DBFETCH
“ Visual C++ " “
ODBC ” [11 RFX 1]

RFX_ Text Bulk.

RFX _Bool Bulk, RFX _ Byte Bulk, RFX _ Date Bulk, RFX _ Double Bulk,
RFEX Int_ Bulk, RFX_Long Bulk, RFX_Single Bulk, RFX_ Text Bulk,
CFieldExchange::SetFieldType



RFX _Bool

void RFX _Bool( CFieldExchange* pF X, const char* szName, BOOL & value);

pFX
CFieldExchange
“ Visual C++
szName
value
BOOL
RFX _BOOL CRecordset

CFieldExchange

RFX

SQL_BIT



RFEX _Text.

RFX _ Text, RFX _Long, RFX _Int, RFX _Single, RFX _Double, RFX _ Date,
RFX Byte, RFX _Binary, RFX _LongBinary, CFieldExchange::SetFieldType

RFX _Bool Bulk

void RFX_Bool Bulk( CFieldExchange* pFX, LPCTSTR szName, BOOL**
prgBoolVals, long** prgLengths);

CFieldExchange
CFieldExchange
“ Visual C++ ) ‘ RFX

szName

prgBoolVals



BOOL

prgLengths
prgBoolVals
NULL
SQL_NULL_DATA
ODBC SDK ODBC API SQLBindCol

RFX _Bool Bulk ODBC
CRecordset SQL _BIT

BOOL

prgBoolVals prgLengths NULL
ODBC AP 1 SQLSetPos
DBFETCH

Visual C++
obBC “ RFX 7



RFX _ Text Bulk.

RFX _Binary_ Bulk, RFX _ Byte Bulk, RFX _ Date Bulk,
RFX _Double Bulk, RFX _Int Bulk, RFX Long_ Bulk, RFX _Single Bulk,
RFX _ Text Bulk, CFieldExchange::SetFieldType

RFX_Byte

void RFX _Byte( CFieldExchange* pFX, const char* szName, BY TE& value);

pFX
CFieldExchange
CFieldExchange

Visual C++ ” ! RFX

szName

value



BYTE

RFX _Byte CRecordset
SQL _TINYINT

RFX_ Text.

RFX _Text, RFX _Bool, RFX_Long,RFX _Int, RFX _Single, RFX_Double,
RFX Date, RFX _Binary, RFX_LongBinary, CFieldExchange::SetFieldType

RFX_Byte Bulk

void RFX_Byte Bulk( CFieldExchange* pFX, LPCTSTR szName, BYTE**
prgByteVals, long** prgLengths);



CFieldExchange

“ Visual C++
szName
prgByteVals
BYTE
prgLengths
ODBC SDK
RFX _Byte Bulk ODBC

CFieldExchange

prgByteVals

SQL _NULL_DATA
ODBC API SQLBindCol

NULL

REX



CRecordset SQL _TINYINT

BYTE
prgByteVals prgLengths NULL
ODBC AP 1 SQLSetPos
DBFETCH
“ Visual C++ " ‘
obBC 7 “ RFX 7
RFX _ Text Bulk.

RFX _Binary_ Bulk, RFX _Bool Bulk, RFX Date Bulk,
RFX _Double Bulk, RFX _Int Bulk, RFX _ Long_ Bulk, RFX _Single_ Bulk,

RFX Text Bulk, CFieldExchange::SetFieldType

RFX Date

void RFX Date( CFieldExchange* pF X, const char* szName, CTime& value);



void RFX _Date( CFieldExchange* pFX, const char* szName,
TIMESTAMP_STRUCT& value);

pFX
CFieldExchange
CFieldExchange
“ Visual C++ ” “ RFX
szName
value
value CTime

TIMESTAMP_ STRUCT
DDX

ClassWizard RFX Date
ClassWizard



RFX Date CRecordset

SQL _DATE SQL _TIME SQL _TIMESTAMP CTime
TIMESTAMP_STRUCT
CTime

ClassWizard DDX

“ RFX_Text”

RFX Text, RFX _Bool, RFX _Long, RFX _Int, RFX _Single, RFX _Double,
RFX _Byte, RFX _Binary, RFX_LongBinary, CFieldExchange::SetFieldType

RFX _ Date Bulk

void RFX _Date Bulk( CFieldExchange* pFX, LPCTSTR szName,
TIMESTAMP_STRUCT** prgTSVals, long** prgLengths );



CFieldExchange
CFieldExchange

“ Visual C++ ” ¢ RFX
szName
prgTSVals

TIMESTAMP_STRUCT
TIMESTAMP_STRUCT

“ ODBC SDK " ¢ RFX

prgLengths
prgBoolVals
NULL

SQL _NULL _DATA
ODBC SDK ODBC API SQLBindCol



RFX_Date_Bulk ODBC TIMESTAMP_STRUCT

CRecordset
SQL_DATE SQL_TIME SQL_TIMESTAMP
TIMESTAMP_STRUCT
prgTSVals prgLengths NULL
ODBC AP I SQLSetPos
DBFETCH

Visual C++ ) !
obBC 7 “ REX 7

RFX_ Text Bulk.

RFX _Binary_ Bulk, RFX _Bool Bulk, RFX _Byte Bulk,
RFX _Double Bulk, RFX _Int_Bulk, RFX _Long_ Bulk, RFX _Single Bulk,

RFX Text Bulk, CFieldExchange::SetFieldType



RFX _ Double

void RFX _Double( CFieldExchange* pFX, const char* szName, double& value);

pFX
CFieldExchange
CFieldExchange

Visual C++ ” “ RFX
szName
value

double
RFX _ Double CRecordset

SQL DOUBLE double float



RFEX _Text.

RFX Text, RFX _Bool, RFX _Long, RFX _Int, RFX _Single, RFX_Date,
RFX Byte,RFX _Binary, RFX_LongBinary, CFieldExchange::SetFieldType

RFX _ Double Bulk

void RFX _Double Bulk( CFieldExchange* pFX, LPCTSTR szName, double**
prgDblVals, long** prgLengths);

CFieldExchange
CFieldExchange
“ Visual C++ ) ‘ RFX

szName

prgDblVals



double

prgLengths
prgDblVals
NULL
SQL NULL _DATA
ODBC SDK ODBC API SQLBindCol
RFX _Double Bulk ODBC
CRecordset SQL DOUBLE
double
prgDblVals prgLengths NULL
ODBC AP 1 SQLSetPos

DBFETCH

Visual C++
obBC “ RFX 7



“ RFX_Text Bulk”

RFX _Binary Bulk, RFX _Bool Bulk, RFX Byte Bulk, RFX _ Date Bulk,
RFX Int Bulk, RFX_Long Bulk, RFX _Single Bulk, RFX_ Text Bulk,
CFieldExchange::SetFieldType

RFX _Int

void RFX Int( CFieldExchange* pF X, const char* szName, int& value);

pFX
CFieldExchange
CFieldExchange
Visual C++ ) ‘ RFX

szName

value



Int

RFEX _Int CRecordset
SQL SMALLINT

“ RFX_Text.”

RFX _ Text, RFX_Bool, RFX_Long, RFX _Single, RFX _Double, RFX_Date
RFX _Byte, RFX _Binary, RFX _LongBinary, CFieldExchange::SetFieldType

RFX _Int_Bulk

void RFX _Int Bulk( CFieldExchange* pFX, LPCTSTR szName, int** prglntVals,
long** prgLengths);



CFieldExchange

“ Visual C++
szName
prglntVals
prgLengths
ODBC SDK
RFX Int_Bulk oDBC

CFieldExchange

prgintVals

SQL _NULL_DATA
ODBC API SQLBindCol

NULL

REX



SQL_SMALLINT

CRecordset
int
prglntVals prgLengths NULL
ODBC AP 1 SQLSetPos
DBFETCH
“ Visual C++ " ‘
obBC 7 “ RFX 7

“ RFX_Text Bulk.”

RFX Binary Bulk, RFX _Bool Bulk, RFX Byte Bulk, RFX _ Date Bulk,
RFX _ Double Bulk, RFX _Long_ Bulk, RFX _Single_ Bulk, RFX_ Text Bulk,

CFieldExchange::SetFieldType

RFX_Long

void RFX Long( CFieldExchange* pF X, const char* szName, LONG & value);



pFX
CFieldExchange
CFieldExchange

“ Visual C++ ” ¢ RFX
szName
value
long
RFX _Long CRecordset

SQL_INTEGER

“ RFX_Text.”



RFX _Text, RFX_Bool, RFX _Int, RFX _Single, RFX_Double, RFX _Date,
RFX _Byte, RFX _Binary, RFX _LongBinary, CFieldExchange::SetFieldType

RFX Long_ Bulk

void RFX _Long Bulk( CFieldExchange* pFX, LPCTSTR szName, long**
prgLongVals, long** prgLengths);

CFieldExchange
CFieldExchange
Visual C++ ” “ RFX

szName

prgLongVals

prgLengths



prgLongVals

NULL
SQL_NULL _DATA
ODBC SDK ODBC API SQLBindCol
RFX _Long_ Bulk ODBC
CRecordset SQL INTEGER
long
prgLongVals prgLengths NULL
ODBC AP1 SQLSetPos
DBFETCH

Visual C++
obBC 7 . RFX ”

RFX_ Text Bulk.”



RFX _Binary Bulk, RFX _Bool Bulk, RFX_ Byte Bulk, RFX _Date Bulk,
RFX Double Bulk, RFX Int Bulk, RFX _Single Bulk, RFX_ Text Bulk,

CFieldExchange::SetFieldType

RFX _LongBinary

void RFX _LongBinary( CFieldExchange* pF X, const char* szName, CLongBinary&
value );

pFX
CFieldExchange
CFieldExchange
“ Visual C++ ” ! RFX
szName
value

CLongBinary



RFX _LongBinary CRecordset

SQL LONGV- ARBINARY SQL LONGVARCHAR
CLongBinary BLOB
“ RFX_Text.”

RFX Text, RFX_Bool, RFX _Long, RFX _Int, RFX _Single, RFX _Double,
RFX Date, RFX_Byte, RFX _Binary, CFieldExchange::SetFieldType,
CLongBinary

RFX_Single

void RFX _Single( CFieldExchange* pF X, const char* szName, float& value);

pFX



CFieldExchange
CFieldExchange

“ Visual C++ " ‘ RFX
szName
value
float
RFX _Single CRecordset
SQL_REAL
“ RFX_Text.”

RFX Text, RFX_Bool, RFX _Long, RFX Int, RFX_ Double, RFX _Date,
RFX _Byte, RFX _Binary, RFX_LongBinary, CFieldExchange::SetFieldType



RFX _Single Bulk

void RFX _Single Bulk( CFieldExchange* pFX, LPCTSTR szName, float**
prgFltVals, long** prgLengths);

pFX

CFieldExchange

CFieldExchange
“ Visual C++ "’ ‘ RFX

szName
prgFltVals

float
prgLengths

prgFltVals
NULL

SQL _NULL_DATA



“ ODBC SDK ) ODBC API SQLBindCol

RFX _Single Bulk ODBC
CRecordset SQL_ _REAL
float
prgFltVals prgLengths NULL
ODBC AP I SQLSetPos
DBFETCH

Visual C++ ) !
obBC " ‘ RFEX 7

“ RFX_Text Bulk.”

RFX _Binary Bulk, RFX _Bool Bulk, RFX_Byte Bulk, RFX _ Date Bulk,
RFX _ Double Bulk, RFX _Int Bulk, RFX _Long Bulk, RFX _ Text Bulk,
CFieldExchange::SetFieldType



RFX_Text

void RFX_ Text( CFieldExchange* pFX, const char* szName, CString& value, int
nMaxLength = 255, int nColumnType = SQL_VARCHAR, short nScale =0);

pFX

CFieldExchange

CFieldExchange
“ Visual C++ "’ ‘ RFX
szName
value
CString
nMaxLength
nMaxLength 255

1 INT_MAX



nColumnType

ODBC

SQL XXX
nScale

SQL _DECIMAL SQL _NUMERIC nScale

“ ODBC SDK ”

D ”
RFX _ Text CRecordset
SQL LONGVA- RCHAR SQL_CHAR SQL _VARCHAR SQL _DECIMAL
SQL_NUMERIC CString

RFEX _ Text

CFieldExchange::Set- FieldType ClassWizard
SetFieldType RFEX

SetFieldType RFEX



“ II1{{AFX_FIELD_MAP”
/I REX _Text
void CSections::DoFieldExchange(CFieldExchange* pFX)
{
pFX->SetFieldType(CFieldExchange::inputParam);
RFEX _Text(pFX, "Name", m_strNameParam);
I {{AFX_FIELD_ MAP(CSections)
pFX->SetFieldType(CFieldExchange::outputColumn);
RFX _Text(pFX, "CourselD", m_strCourselD);
RFEX_ Text(pFX, "InstructoriD", m_strinstructoriD);
RFEX _Int(pFX, "RoomNo", m_nRoomNO);
RFX _Text(pFX, "Schedule", m_strSchedule);
REX _Int(pFX, "SectionNo", m_nSectionNo);
RFX _Single(pFX, "LabFee", m_flLabFee);
II}'}YAFX _FIELD_MAP

RFX Bool, RFX _Long, RFX Int, RFX _Single, RFX_Double, RFX Date,
RFX _Byte, RFX _Binary, RFX_LongBinary, CFieldExchange::SetFieldType



RFX _ _Text Bulk

void RFX _Text Bulk( CFieldExchange* pFX, LPCTSTR szName, LPSTR*
prgStrVals, long** prgLengths, int nMaxLength);

pFX

CFieldExchange

CFieldExchange
“ Visual C++ "’ ‘ RFX

szName
prgStrvals

LPSTR

OoDBC Unicode
prgLengths
prgFltVals
NULL

SQL _NULL_DATA



“ ODBC SDK )

nMaxLength
prgStrVals

RFX _Text Bulk ODBC
CRecordset

SQL LONGVARCHAR SQL_CHAR
SQL _NUMERIC

prgStrVals prgLengths

DBFETCH

Visual C++
obBC 7 . RFX

ODBC API SQLBindCol

SQL_VARCHAR
LPSTR

NULL

ODBC API

null

SQL_DECIMAL

SQLSetPos



ClassWizard Bulk RFX DoBulkFieldExchange
RFX _Text Bulk
RFX Long Bulk CFieldExchange::SetFieldType
RFX Bulk RFX
void MultiRowSet::DoBulkFieldExchange( CFieldExchange* pFX )
{
pFX->SetFieldType( CFieldExchange::outputColumn);
RFX _Long Bulk( pFX, T("[colReclID]" ),
&m_rglD, &m_rglDLenghts);
RFEX _Text Bulk( pFX, T("[colName]" ),
&m_rgName, &m_rgNamelLengths, 30 );
pFX->SetFieldType( CFieldExchange::inputParam );
RFEX _Text( pFX, "NameParam", m_strNameParam );

RFX Binary Bulk, RFX _Bool Bulk, RFX Byte Bulk, RFX _ Date Bulk,
RFX Double Bulk, REX Int Bulk, RFX Long Bulk, RFX _Single Bulk,
CFieldExchange::SetFieldType



RUNTIME_CLASS

RUNTIME CLASS( class _name)

class_name

C++
RUNTIME CLASS class_name CRuntimeClass
DECLARE DYNAMIC DECLARE DYNCREATE
DECLARE_SERIAL CODbject CRuntimeClass
“ Visual C++ ) “ CObject 7

/l RUNTIME _CLASS
CRuntimeClass* prt = RUNTIME_CLASS( CAge);



ASSERT( Istrcmp( prt->m_IpszClassName, "CAge" ) == 0);

DECLARE DYNAMIC, DECLARE DYNCREATE,
DECLARE_SERIAL, CObject::GetRuntimeClass, CRuntimeClass

SerializeElements

template< class TYPE > void AFXAPI SerializeElements( CArchive& ar, TYPE~*
pElements, int nCount );

TYPE

ar

pElements

nCount



CArray CList CMap

CArchive

STATIC_DOWNCAST

STATIC_DOWNCAST( class_name, pobject)

class_name

pobject
class_name

V isual

C++



_DEBUG

NULL
ASSERT
_DEBUG
class_name pobject
pYourDoc CYourDocument

CDocument

CDocument* pDoc = STATIC_DOWNCAST(CDocument, pYourDoc);

pYourDoc CDocument ASSERT

DYNAMIC_DOWNCAST

THIS_FILE

ASSERT VERIFY
AppWizard ClassWizard

ASSERT, VERIFY



THROW

THROW/( exception_object _pointer )

exception_object pointer
CException

THROW
CATCH CATCH

“ Visual C++

THROW_LAST, TRY, CATCH, AND_CATCH, END_CATCH,

CATCH_ALL, AND_CATCH_ALL,END_CATCH_ALL,
AfxThrowArchiveException, AfxThrowFileException, AfxThrowMemoryException,

AfxThrowNotSupportedExce-ption, AfxThrowResourceException,
AfxThrowUserException



THROW_LAST

THROW _LAST()

CATCH

THROW_LAST
CATCH

11 V i Sual C++ ” 11 ”

THROW, TRY, CATCH, AND _CATCH, END CATCH, CATCH_ALL,
AND CATCH_ALL, END CATCH_ALL

TRACE

TRACE( exp)

exp



printf
MS-DOS C
afxDump
TRACE 512
ASSERT
MFC
“ Visual C++ "
/Il TRACE
inti =1,
char sz[] = "one";

TRACE( "Integer = %d, String = %s\n", i, sz );

printf

printf TRACE
TRACE
TRACE
512 NULL
11 M FC ”



/l output 'Integer = 1, String = one’

TRACEO, TRACELl, TRACE2, TRACES3, AfxDump, afxTraceEnabled
TRACEO

TRACEO( exp )

exp
printf

TRACEDO TRACE
e TRACEO ——
afxDump

e« TRACE1l — afxDump

e« TRACE2 — afxDump



e TRACE3 — afxDump

TRACEDO TRACE
afxDump

MFC

/I TRACEO
TRACEO( "Start Dump of MyClass members:" );

TRACE, TRACE1l, TRACE2, TRACES
TRACE1

TRACEI1( exp, paraml)

exp
printf



paraml

TRACE1 TRACEDO

Il TRACE1

inti =1;

TRACEL( "Integer = %d\n", i );
/l output 'Integer = 1'

TRACE?2

TRACEZ2( exp, paraml, param2)

exp
printf



paraml

param?2

TRACE?2 TRACEO

/Il TRACE?2

inti = 1;

char sz[] = "one";

TRACE2( "Integer = %d, String = %s\n", i, sz );
/] ‘Integer = 1, String = one’

TRACES

TRACE3( exp, paraml, param2, param3)



exp

paraml

param?2

param3

TRACES3

TRY

TRY

printf

TRACEO



TRY TRY
CATCH AND_CATCH

TRY THROW_LAST END_CATCH
END_CATCH_ALL TRY

Visual C++ " “ "

CATCH, AND_CATCH, END_CATCH, CATCH_ALL,
AND_CATCH_ALL, END_CATCH_ALL, THROW, THROW_LAST

VERIFY

VERIFY ( booleanExpression)

booleanExpression



MFC VERIFY

assertion failed in file <name> in line <num>

name num
MFC VERIFY
ASSERT
ClassW izard
ClassWizard ClassWizard
ClassWizard

ClassWizard



AFX_DATA

DD X
AFX _DATA INIT

AFX _DATA _MAP

AFX_DISP

AFX _DISP_MAP

AFX_EVENT

AFX _EVENT_MAP

DoDataExchange

H OLE

.CPP OLE

H OLE

.CPP OLE

DDX

DDX



AFX_FIELD

AFX _FIELD _INIT

AFX _FIELD MAP

AFX_MSG

AFX_MSG_MAP

AFX_VIRTUAL

REX

DoFieldExchange

.CPP

RFX

ClassWizard



AFX_DATA

ClassWizard AppWizard
ClassWizard AFX DATA
DD X
II{{AFX_DATA((classname)

/IY}AFX_DATA

AFX _DATA _MAP  AFX_DATA_INIT

AFX_DATA_INIT

ClassWizard AppWizard
ClassWizard AFX DATA INIT
DDX
II{{AFX_DATA INIT(classname)



II}YAFEX_DATA _INIT

AFX DATA _MAP AFX _DATA_

AFX_DATA_MAP

ClassWizard AppWizard
ClassWizard AFX DATA_MAP
DoDataExchange DDX

[I{{AFX_DATA _MA P(classname)

[I}}AFX_DATA _MAP
AFX _DATA INIT AFX _DATA _



AFX_DISP

ClassWizard AppWizard
ClassWizard AFX DISP
OLE

[I{{AFX_DISP(classname)

/IYYAFX_DISP
AFX _DISP_MAP

AFX_DISP_MAP

ClassWizard AppWizard
ClassWizard AFX DISP_MAP
.CPP OLE
II{{AFX_DISP_MAP(classname)



/IY}AFX_DISP_MAP

AFX _DISP
AFX_ _EVENT
ClassWizard AppWizard
ClassWizard AFX EVENT

OLE
II{{AFX_EVENT(classname)

[IY}AFX_EVENT
AFX _EVENT_MAP



AFX_EVENT_MAP

ClassWizard AppWizard
ClassWizard AFX EVENT_MAP
.CPP OLE

[I{{AFX_EVENT_MAP(classname)

I[IYYAFX _EVENT_MAP
AFX _EVENT

AFX_FIELD
ClassWizard AppWizard
ClassWizard AFX_FIELD

RFX
II{{AFX_FIELD (classname)



/IY}AFX _FIELD
AFX _FIELD MAP AFX_FIELD_INIT

AFX_FIELD_INIT

ClassWizard AppWizard
ClassWizard AFX_FIELD INIT
RFX
II{{AFX_DATA_FIELD(classname)

/IY}AFX _DATA_FIELD
AFX _FIELD _MAP AFX_FIELD



AFX_FIELD_MAP

ClassWizard AppWizard
ClassWizard

DoFieldExchange

II{{AFX_FIELD_ _MAP(classname)

[I}YAFEX_FIELD_MAP
AFX _FIELD_INIT

AFX_ _MSG
ClassWizard AppWizard
ClassWizard

ClassWizard
IT{{AFX_MSG (classname)

AFX _FIELD _MAP

RF X
AFX_FIELD
AFX_MSG



[I}YAFX_MSG
AFX MSG_MAP

AFX_MSG_MAP

ClassWizard AppWizard
ClassWizard AFX MSG_MAP
.CPP

IIT{{AFX_MSG_MAP(classname)

/I}YAEX _MSG_MAP
AFX _MSG



AFX_VIRTUAL

ClassWizard AppWizard
ClassWizard AFX VIRTUAL

IH{{AFX_VIRTUAL(classname)

[I}}AFX_VIRTUAL
.CPP



MFC

MFC

ABC

ABC

typedef struct ABC { /* abc */
int abcA;

UINT abcB:;



int

} ABC;:

ABC

abcA

abcB

abcC

CDC

abcC:;

TrueType
A A
B B
C C
A B C

:GetCharABCWidths



ABCFLOAT

ABCFLOAT

typedef struct ABCFLOAT { /* abcf */
FLOAT abcfA;
FLOAT abcfB;
FLOAT abcfC;

} ABCFLOAT,;

ABCFLOAT A B
abcfA

A A
abcfB

B B
abcfC



A B C
C A C

CDC::Get CharABCW.idths

AFX_EXTENSION_MODULE

AFX_EXTENSION_MODULE
struct AFX_EXTENSION_MODULE

{
BOOL blnitialized;

HMODULE hModule;

HMODULE hResource;

CRuntimeClass* pFirstSharedClass;
COleObjectFactory* pFirstSharedFactory;

};
AFX _EXTENSION_MODULE MFEC
DLL

DLL



blnitialized

DLL
hModule
DLL
hResource
DLL

pFirstSharedClass
DLL

pFirstSharedFactory

AfxInitExtensionModule

DLL
MFC DLL DIIM ain
. AfxInitExtensionModule
o DLL CRuntimecClass

CRuntimeClass

COleObjectFactory

TRUE



CDynLinkLibrary

AFX _EXTENSION_ _MODULE DLL
DIIM ain DLL

static AFX_EXTENSION _MODULE extensionDLL;
extern "C" int APIENTRY
DIIMain(HINSTANCE hinstance, DWORD dwReason, LPVOID)
{
I DLL
VERIFY (AfxInitExtensionModule(extensionDLL, hinstance));
AFX _EXTENSION_MODULE
CDynLinkLibrary
/I CDynLinkLibrary
IMPLEMENT _DYNAMIC(CDynLinkLibrary, CCmdTarget)
/1
CDynLinkLibrary::CDynLinkLibrary(AFX_EXTENSION_MODULE& state,
BOOL bSystem)
{
#ifndef AFX _NO_OLE_SUPPORT
m_factoryList.Construct(offsetof (COleObjectFactory, m_pNextFactory));
#endif



m_classList.Construct(offsetof(CRuntimeClass, m_pNextClass));

Il AFX EXTENSION_MODULE

ASSERT (state.hModule '= NULL);

m_hModule = state.nModule;

m_hResource = state.hResource;

m_classList.m_pHead = state.pFirstSharedClass;
#ifndef AFX_NO_OLE_SUPPORT

m_factoryList.m_pHead = state.pFirstSharedFactory,;
#endif

m_bSystem = bSystem;

AfxlnitExtensionModule, AfxTermExtensionModule

BITMAP
BITMAP
typedef struct tagBITMAP{ /* bm */
int bmType;
int bmWidth;
int bmHeight;
int bmWidthBytes;

BYTE bmPlanes:



BYTE bmBitsPixel:
LPVOID bmBits;
} BITMAP;

BITMAP

bmType

bmWidth

bmHeight

bmWidthBytes

GDI 2
bmWidthBytes* 8 16 bmWidth bmBitsPixel

bmPlanes



bmBitsPixel

bmBits
bmBits

16

Scan O
Scan 1

Scan n-2
Scan n-1



RC BITBLT CDC::GetDeviceCaps

RASTERCAPS

GetDIBits SetDIBits
CBitmap::CreateBitmaplndirect

BITMAPINFO

BITMAPINFO
typedef struct tagBITMAPINFO {

BITMAPINFOHEADER bmiHeader;

RGBQUAD bmiColors[1];
} BITMAPINFO;
BITMAPINFO Windows DIB
bmiHeader

BITMAPINFOHEADER

Windows



bmiColors
RGBQUAD

DWORD

BITMAPINFO

LONG
BITMAPINFOHEADER biBitCount
. bmiColors
bmiColors
R 16 bmiColors
4
Ox1F

o 256 bmiColors

256

16



. 216 BITMAPINFOHEADER biCompression

Bl BITFIELDS bmiColors 3 DWORD
DWORD
WORD
. 224 bmiColors NULL
. 232 BITMAPINFOHEADER biCompression
Bl BITFIELDS bmiColors DWORD
DWORD
DWORD
BITMAPINFOHEADER biClrUsed
biClrUsed 0 biBitCount
bmiColors
DIB bmiColors 16
RGB
Windows DIB CreateDIBitmap
CreateDIBPatternBrush CreateDIBSection iUsage

DIB_PAL_COLORS



BITMAPINFO DIB_ PAL COLORS
biClrUsed DIB DWORD

bmiColors

RGB
CBrush::CreateDIBPatternBrush

CDaoDatabaselnfo

CDaoDatabaselnfo

struct CDaoDatabaselnfo

{
CString m_strName; /I Primary
BOOL m_bUpdatable; /I Primary
BOOL m_bTransactions; [l Primary
CString m_strVersion; /| Secondary
Long m_I|CollatingOrder; /] Secondary
short m_nQueryTimeout; /] Secondary

CString m_strConnect; /1 All



},

CDaoDatabaselnfo
DAO

DAO Primary
CDaoWorkspace::GetDatabaselnfo

m_strName

CDaoDatabase::GetName

m_bUpdatable

CDaoDatabase:: CanUpdate

m_bTransactions

Transaction

CDaoDatabase MFC
Secondary All

DAO ’

DAO "

Microsoft Jet



CDaoDatabase::CanTransact DAO “ "

m_strVersion
Microsoft Jet

GetVersion DAO “
m_|CollatingOrder
e dbSortGeneral English  French German Portuguese Italian
Modern Spanish
« dbSortArabic Arabic
e dbSortCyrillic Russian
e dbSortCzech Czech
e dbSortDutch Dutch
« dbSortGreek Greek
e dbSortHebrew Hebrew
e dbSortHungarian Hungarian
« dbSorticelandic |celandic
e dbSortNorwdan Norwegian Danish

e« dbSortPDXIntl Paradox International



e dbSortPDXNor Paradox Norwegian Danish

e dbSortPDXSwe Paradox Swedish Finnish
e dbSortPolish Polish
e dbSortSpanish Spanish
e dbSortSwedFin Swedish Finnish
e dbSortTurkish Turkish
e dbSortUndefined
DAO “ Windows "

m_nQueryTimeout
oDBC Microsoft Jet
60 QueryTimeout

GetQueryTimeout DAO

QueryTimeout

m_strConnect

CDaoDatabase::GetConnect
DAO "



CDaoWorkspace::GetDatabaselnfo

CDaoDatabaselnfo CDaoWorkspace GetDatabaselnfo
CDaoDatabaselnfo
Dump Dump CDaoDatabaselnfo
MFC DAO Info “ Visual C++
3] (1 DAO DAO 3]

CDaoWorkspace, CDaoDatabase, CDaoWorkspace::GetDatabaseCount

CDaoErrorinfo

CDaoErrorinfo

struct CDaoErrorinfo

{
long m_IErrorCode;
CString m_strSource;
CString m_strDescription;
CString m_strHelpFile;
long m_IHelpContext;



i
CDaoErrorinfo
MFEC DAO
DBEngine
MFC DAO
CDaoErrorinfo

DAO
m_pErrorinfo

DAO

m_|ErrorCode
DAO

m_strSource

DAO

DAO
CDaoException

CDaoException
m_pErrorinfo
GetErrorinfo

“ Visual C++ "
DAO 11 ”

DAO ‘

MFC

DAO



m_strDescription

DAO 11 1
m_strHelpFile
M icrosoft Windows DAO
m_IHelpContext
Microsoft Windows |D DAO
CDaoException::GetErrorinfo CDaoErrorinfo
CDaoException m_pErrorinfo
CDaoException GetErrorinfo
DAO
CDaoErrorinfo Dump Dump
CDaoErrorinfo
MFC DAO Info “ Visual C++

” 11 DAO DAO ”



CDaoException

CDaoFieldInfo

CDaoFieldlnfo
struct CDaoFieldlnfo

{

CString m_strName;

short m_nType;

long m_|Size;

long m_IAttributes;

short m_nOrdinalPosition;
BOOL m_bRequired,;

BOOL m_bAllowZeroLength;
long m_|CollatingOrder;
CString m_strForeignName;
CString m_strSourceField;
CString m_strSourceTable;
CString m_strValidationRule;
CString m_strValidationText;
CString m_strDefaultValue;

/I Primary

/Il Primary

/Il Primary
/I Primary

/l Secondary
/I Secondary
/] Secondary
/| Secondary
/] Secondary
/l Secondary
/| Secondary
/I All
Il All

/I All



},

CDaoFieldlnfo DAO
Primary Secondary All CDaoTableDef CDaoQueryDef
CDaoRecordset GetFieldlnfo
MFC DAO
MFC CDaoTableDef CDaoRecordset CDaoQueryDef
CDaoFieldlnfo
GetFieldInfo

CDaoFieldlnfo

CDaoTableDef::CreateField CDaoFieldlnfo

m_strName
DAO 11 ”

m_nType
DAO ¢



« dbBoolean /
« dbByte

« dblnteger

« dbLong

e dbCurrency Currency MFC

« dbSingle

« dbDouble

« dbDate /

o« dbText

« dbLongBinary
CByteArray

« dbMemo
e« dbGUID
DAO .

Unicode/ANSI

m_|Size

TRUE/FALSE

COleCurrency

MFC COleDateTime

MFC CString
OLE

CLongBinary CByteArray

MFC CString

MFC



DAO

DAO
Bytes
dbBoolean 1 / TRUE/FALSE
dbByte 1
dblnteger 2
dbLong 4
dbCurrency 8 Currency COleCurrency
dbSingle 4
dbDouble 8
dbDate 8 / COleDateTime
dbText 1 255 CString
dbLongBinary 0 OLE CbyteArray
CLongBinary
dbMemo 0 CString
dbGUID 16
m_|Attributes
C++

« dbFixedField



« dbVariableField
« dbAutolncrField

« dbUpdatableField

« dbDescending

100

m_nOrdinal Position

DAO

m_bRequired
DAO

Null

M icrosoft Jet

Z A 100 O
MFC
A Z 0
C++ &
I
DAO “ A ttribute ”
DAO
CDaoTableDef::CreateField
“ OrdinalPosition "
Null TRUE
Null Required FALSE
AllowZeroL ength ValidationRule

DAO “ Required



" CDaoTableDef::CreateField
m_bAllowZeroLength

M emo DAO
©r TRUE
FALSE
DAO “ AllowZeroLength ”

CDaoTableDef::CreateField
m_|CollatingOrder

DAO
: Windows ”
CDaoDatabaselnfo m_|CollatingOrder
CDaoTableDef::CreateField
m_strForeignName
DAO
DAO “ ForeignName ”
m_strSourceField
DAO

DAO



SourceField SourceTable
CDaoTableDef::CreateField

m_strSourceTable

DAO “ SourceField SourceTable "
CDaoTableDef::CreateField

m_strValidationRule

DAO “ ValidationRule ”
CDaoTableDef::CreateField
CDaoTableDefInfo m_strValidationRule
m_strValidationText
DAO ValidationRule
DAO

ValidationText " CDaoTableDef::CreateField



m_strDefaultValue

DAO DefaultValue
DAO
“ DefaultValue " CDaoTableDef::CreateField
GetFieldInfo
CDaoFieldlInfo GetFieldInfo
CDaoFieldInfo Dump Dump
CDaoFieldInfo
MFC DAO Info “ Visual C++
1 11 DAO DAO 7

CDaoTableDef::GetFieldlnfo, CDaoRecordset::GetFieldlnfo,
CDaoQueryDef::GetFieldInfo

CDaolndexInfo

CDaolndexlInfo
struct CDaolndexInfo {



CDaolndexInfo( );

CString m_strName;
CDaolndexFieldlnfo* m_pFieldlnfos;
short m_nFields;

BOOL m_bPrimary;

BOOL m_bUnique;

BOOL m_ bClustered;

BOOL m_blgnoreNulls;

BOOL m_bRequired;

BOOL m_bForeign;

long m_IDistinctCount;

/| Below the // Implementation comment:
/I Destructor, not otherwise documented

b
CDaolndexlInfo

Primary Secondary All
CDaoRecordset GetlndexInfo
MFC DAO
CDaoRecordset MFC

GetlndexInfo CDaolndexlInfo

[/l Constructor

/I Primary
Il Primary
/I Primary
/l Secondary
/| Secondary
/| Secondary
/|l Secondary
/l Secondary

/I Secondary
Il Al

DAO

CDaoTableDef

CDaoTableDef



CDaolndexlInfo
m_pFieldlnfos

m_strName

DAO “ Name )

m_pFieldlnfos

CDaolndexFieldInfo
m_nFields
m_pFieldlnfos
m_bPrimary
Primary TRUE

DAO Unique

TRUE



DAO “ Primary 3 “ Unique

m_bUnique

TRUE
Unique Primary TRUE
Primary FALSE
DAO “ Primary ” “ Unique ”

m_bClustered



TRUE

DAO “ Clustered
Microsoft Jet Clustered
Jet
m_blgnoreNulls
Null
TRUE Null
Null Null IgnoreNulls
TRUE IgnoreNulls Required
Null
lgnoreNulls Required Null
True Fal se Null
Fal se Fal se Null
True Fal se True Null

DAO “ IgnoreNulls



m_bRequired

Tip

m_bForeign

TRUE

m_IDistinctCount

DAO

DAO

Foreign

Null

M icrosoft Jet

Null

DAO

DAO

TRUE
Required

Foreign

DistinctCount



DistinctCount
DistinctCount

DAO “ DistinctCount "
GetlndexInfo CDaolndexlInfo
GetlndexlInfo
CDaolndexInfo Dump Dump
CDaolndexInfo
MFC DAO Info “ Visual C++
DAO DAO "
CDaoTableDef::GetlndexInfo
CDaolndexFieldInfo
CDaolndexFieldlnfo
struct CDaolndexFieldlnfo
{
CString m_strName; /I Primary

BOOL m_bDescending; /[l Primary



},

CDaolndexFieldlnfo DAO
Primary CDaoTableDef

CDaoRecordset GetlndexInfo
CDaolndexInfo m_pFiledlnfos
MFC DAO CDaoTableDef

CDaoRecordset MFC

GetlndexInfo
CDaolndexInfo CDaolndexlInfo
m_pFieldlinfos CDaolndexFieldInfo

m_strName
DAO “ Name

m_bDescending

TRUE



GetlndexInfo

CDaolndexInfo m_pFieldlnfos
m_pFieldlnfos m_nFields CDaolndexFieldlnfo
Dump Dump CDaolndexFieldlnfo
MFC DAO Info “ Visual C++
" “ DAO DAO "

CDaoTableDef::GetlndexInfo, CDaoRecordset::GetlndexInfo

CDaoParameterinfo

CDaoParameterinfo
struct CDaoParameterinfo

{
CString m_strName; [l Primary
short m_nType; /I Primary
COleVariant m_varValue; /| Secondary

}s



CDaoParameterinfo DAO

Primary Secondary CDaoQueryDef
GetParameterinfo
MFC DAO DAO MFC
CDaoQueryDef
CDaoQueryDef
GetParameterinfo
GetParameterinfo CDaoQueryDef::GetParameterCount
m_strName

DAO “ Name ”

m_nType
CDaoFieldInfo
m _nType DAO “ Type ”

m_varValue
COleVariant



CDaoQueryDef::GetParameterinfo
CDaoParameterinfo GetParameterinfo

CDaoRecordset
GetParamValue SetParamValue

CDaoParameterinfo Dump Dump
CDaoParameterinfo MFC DAO Info
“ Visual C++ ” “ DAO DAO

CDaoQueryDef

CDaoQueryDeflnfo

CDaoQueryDeflnfo
struct CDaoQueryDeflnfo

{

CString m_strName; /[l Primary
short m_nType; /Il Primary



COleDateTime m_dateCreated; /] Secondary
COleDateTime m_dateLastUpdated; // Secondary

BOOL m_bUpdatable; /] Secondary
BOOL m_bReturnsRecords; /Il Secondary
CString m_strSQL; Il All
CString m_strConnect; Il All
short m_nODBCTimeout; /1 All
'
CDaoQueryDeflnfo DAO
CDaoQueryDef Primary Secondary
All CDaoDatabase GetQueryDeflnfo

m_strName
DAO “ Name
) CDaoQueryDef::GetName

m _nType

e dbQSelect Select —



« dbQAction Action —

e« dbQCrosstab Crosstab —

e dbQDelete Delete —

« dbQUpdate Update —

e« dbQAppend Append —

« dbQMakeTable Make-table —

« dbQDDL Data-definition —

e dbQSQLPassThrough Pass-through — SQL

e dbQSetOperation Union —

SQL ALL
e dbQSPTBuUlk dbQSQLPassThrough
SQL
dbQSQLPassThrough
Microsoft Jet
DAO “ Type ”

m_dateCreated

CDaoTableDef GetDateCreated



DAO “ DateCreated LastUpdated

m_datelL astUpdated

GetDateLastUpdated
DAO “ DateCreated LastUpdated
m_bUpdatable
TRUE
Updatable
TRUE
CanUpdate DAO
Updatable
m_bReturnsRecords
SQL
TRUE
CdaoQuery- Def:.:GetReturnsRecords SQL

SQL UPDATE
SQL SELECT DAO



ReturnsRecords

m_strSQL

dynaset

GetSQL
3] 11 DAO

m_strConnect

CDaoDatabase::GetConnect

m _nODBCTimeout
ODBC
M icrosoft Jet
Microsoft SQL Server

GetODBCTimeout

SQL SQL SQL

snapshot

Visual C++
DAO “ SQL "

ODBC
ODBC
M icrosoft Jet
60



DAO “ ODBCTimeout ”

CDaoDatabase::GetQueryDeflnfo

CDaoQueryDeflnfo GetQueryDeflnfo
CDaoQueryDeflnfo
Dump Dump CDaoQueryDefiInfo
CDaoDatabase CDaoQueryDefInfo

GetQueryDefinfo

net time
DateCreated LastUpdated MFC
DAO Info “ Visual C++ ” “ DAO
DAO ”

CDaoQueryDef, CDaoDatabase



CDaoRelationinfo

CDaoRelationlnfo
struct CDaoRelationlnfo

{
CDaoRelationInfo( ); /Il Constructor
CString m_strName; /Il Primary
CString m_strTable; /I Primary
CString m_strForeignTable; /Il Primary
long m_|Attributes; /| Secondary
CDaoRelationFieldInfo* m_pFieldlnfos; /|l Secondary
short m_nFields; /] Secondary
/| Below the // Implementation comment:
/I Destructor, not otherwise documented
'
CDaoRelationlnfo CDaoDatabase
Primary Secondary CDaoDatabase
GetRelationlnfo
MFC DAO CDaoDatabase
CDaoDatabase

GetRelationlnfo

MFC



CDaoRelationinfo

m_strName

m_strTable

m_strForeignTable

m_|Attributes

« dbRelationUnique
e dbRelationDontEnforce
« dbRelationlnherited

DAO

Name



dbRelationL eft

dbRelationRight

dbRelationUpdateCascade
dbRelationDeleteCascade

m_pFieldlnfos
CDaoRelationFieldlInfo
m_nFields

m_nFields
m_pFieldlnfos CDaoRelationFieldInfo

CDaoDatabase::GetRelationlnfo

CDaoRelationlnfo CDaoRelationlnfo
Dump CDaoRelationlnfo
MFC DAO Info “ Visual C++

“ DAO DAO )

Dump



CDaoRelationFieldlInfo

CDaoRelationFieldInfo

CDaoRelationFieldlInfo
struct CDaoRelationFieldlnfo

{
CString m_strName; /I Primary
CString m_strForeignName; /I Primary
'
CDaoRelationFieldInfo
DAO
Primary

GetRelationlnfo
m_pFieldlnfos

MFC
CDaoDatabase MFC

CDaoDatabase

DAO

CDaoDatabase
CDaoRelationlnfo

DAO

GetRelationlnfo



CDaoRelationlnfo CdaoRelation- Info
m_pFieldlnfos CDaoRelationFieldlnfo

m_strName

m_strForeignName

CDaoDatabase GetRelationlnfo
CDaoRelationinfo
m_pFieldlnfos CDaoRelationFieldInfo Dump
Dump CDaoRelationFieldlnfo
MFC DAO Info “ Visual C++
” “ DAO DAO ”

CDaoRelationinfo



CDaoTableDeflnfo

CDaoTableDeflInfo
struct CDaoTableDeflnfo

{
CString m_strName; /[l Primary
BOOL m_bUpdatable; /[l Primary
long m_|Attributes; /[l Primary
COleDateTime m_dateCreated; /I Secondary
COleDateTime m_dateL astUpdated; // Secondary
CString m_strSrcTableName; /] Secondary
CString m_strConnect; /|l Secondary
CString m_strValidationRule; Il All
CString m_strValidationText; /I All
long m_IRecordCount; /I All

'

CDaoTableDefInfo DAO

CDaoTableDef Primary Secondary All

CDaoDatabase GetTableDeflnfo



m_strName

GetName

m_bUpdatable

CDaoTabhleDef

CanUpdate

“ Updatable "

m_|Attributes

|
dbAttachExclusive

CanUpdate
0O FALSE

0

GetAttributes

M icrosoft Jet

DAO

Name

CanUpdate
TRUE

CanUpdate
DAO



e« dbAttachSavePWD

M icrosoft Jet

ID

e dbSystemObject M icrosoft Jet
« dbHiddenObject M icrosoft Jet
e« dbAttachedTable ODBC
e« dbAttachedODBC OoODBC

Server

m_dateCreated
CDaoTableDef GetDateCreated
DAO “ DateCreated

m_datelL astUpdated

“ DateCreated LastUpdated

CDaoTableDef

Paradox

Microsoft SQL

LastUpdated ”

GetDatelLastUpdated
DAO



m_strSrcTableName

CDaoTableDef GetSourceTableName

m_strConnect
CDaoTableDef
GetConnect
GetConnect

m_strValidationRule

M icrosoft Jet

CDaoTableDef GetValidationRule
DAO “ Validation "
m_strValidationText
ValidationRule
DAO “ ValidationText
m_|RecordCount
CDaoTableDef GetRecordCount

GetRecordCount



CDaoDatabase::GetTableDeflnfo

CDaoTableDeflnfo CDaoDatabase GetTableDeflnfo
TableDefs CDaoTableDeflnfo
Dump Dump CDaoTableDefInfo

DateCreated LastUpdated

MFC DAO Info “ Visual C++ ”
DAO DAO "

CDaoTableDef, CDaoDatabase, CDaoTableDef::CanUpdate,
CDaoTableDef::GetAttributes, CDaoTableDef::GetDateCreated,
CDaoTableDef::GetDateLastUpdated, CDaoTableDef::GetRecordCount,
CDaoTableDef::GetSourceTableName,

CDaoTableDef::GetValidationRule,
CDaoTableDef::GetValidationText



CDaoWorkspacelnfo

CDaoWorkspacelnfo
struct CDaoWorkspacelnfo

{

CString m_strName; /I Primary

CString m_strUserName; /|l Secondary

BOOL m_blsolateODBCTrans; [/ All
'
CDaoWorkspacelnfo DAO

CDaoWorkspace
Primary Secondary All CDaoWorkspace GetWorkspacelnfo
m_strName
GetName DAO “ Name ”

m_strUserName



DAO

“ UserName

m_blsolateODBCTrans
oDBC
CDaoWorkspace::SetlsolateODBCTrans
“ IsolateODBCTrans "

CDaoWorkspace::GetWorkspacelnfo

CDaoWorkspacelnfo CDaoWorkspacelnfo
Dump Dump CdaoWorkspacelnfo
MFC DAO Info “ Visual C++
“ DAO DAO ”
CDaoWorkspace

CODBCFieldlnfo

CODBCFieldInfo
struct CODBCFieldInfo

{

DAO



CString m_strName;
SWORD m_nSQLType;
UDWORD m_nPrecision;
SWORD m_nScale;
SWORD m_nNullability;
}
CODBCFieldInfo ODBC
CRecordset::GetODBCFieldInfo

m_strName

m_nSQLType
SQL ODBC SQL
SQL ODBC SQL “ ODBC SDK
” D “ SQL ” SQL

m_nPrecision
“ ODBC SDK ” D



m_nScale
ODBC SDK D “

m_nNullability
Null Null
SQL NULLABLE Null
SQL _NO _NULLS

CRecordset::GetODBCFieldlnfo, CRecordset::GetFieldValue

COLORADJUSTMENT

COLORADJUSTMENT
typedef struct tagCOLORADJUSTMENT ({ [* ca*/
WORD caSize;
WORD caFlags;
WORD callluminantlindex;
WORD caRedGamma;
WORD caGreenGamma;
WORD caBlueGamma;
WORD caReferenceBlack;



WORD caReferenceWhite;
SHORT caContrast;
SHORT caBrightness;
SHORT caColorfulness;
SHORT caRedGreenTint;

} COLORADJUSTMENT;

COLORADJUSTMENT
StretchBIt StretchDIBIits

caSize

caFlags

« CA_NEGATIVE
« CA_ LOG FILTER

callluminantlndex

StretchBIt

HALFTONE

NULL

Windows



e ILLUMINANT_EQUAL_ENERGY
e ILLUMINANT_A

e ILLUMINANT_B

e ILLUMINANT_C

e ILLUMINANT_D50

e ILLUMINANT_D55

e ILLUMINANT_D®65

e ILLUMINANT_DY5

e ILLUMINANT_F2

e ILLUMINANT_TURNGSTEN

e ILLUMINANT_DAYLIGHT

e ILLUMINANT_FLUORESCENT
e ILLUMINANT_NTSC

caRedGamma
n gamma 2500 65000
10000 gamma

caGreenGamma
n gamma 2500 65000



10000

caBlueGamma
n
10000

caReferenceBlack

0 4000

caReferenceWhite

6000 10000

caContrast

caBrightness

0

caColorfulness

gamma

gamma

gamma

2500 65000

100 100

100 100

100 100



caRedGreenTint
100 100
0

CDC::GetColorAdjustment

COMPAREITEMSTRUCT

COMPAREITEMSTRUCT
typedef struct tagCOMPAREITEMSTRUCT {

UINT CtlType;
UINT CtlID;

HW N D hwndltem;
UINT itemID1;
DWORD itemDatal;
UINT itemID2;

DWORD itemData2;
} COMPAREITEMSTRUCT,;

COMPAREITEMSTRUCT
CBS_SORT LBS SORT



WM_COMPAREITEM
COMPAREITEMSTRUCT

CtlType
ODT _LISTBOX

CtlID

hwndltem

itemID1

itemDatal

itemID 2

D

Windows

| Param

ODT _COMBOBOX



itemData?2

CWnd::OnCompareltem

CREATESTRUCT

CREATESTRUCT

typedef struct tagCREATESTRUCT {
LPVOID |pCreateParams;
HANDLE hlinstance;
HMENU hMenu;
HWND hwndParent;
I nt cy;
int CX;
int Y;
i nt X;
LONG style;

LPCSTR |pszName;



LPCSTR |pszClass;
DWORD dwEXxStyle;
} CREATESTRUCT,;

CREATESTRUCT

|pCreateParams

hlinstance

hMenu

hwndParent

NULL
Cy

CX



X
style
IpszName
null
|pszClass
null
WNDCLASS
dwExStyle

CWnd::OnCreate

Win32 SDK

Windows



DELETEITEMSTRUCT

DELETEITEMSTRUCT

typedef struct tagDELETEITEMSTRUCT { /* ditms */

UINT CtlType;
UINT CtlID;
UINT itemlID;
HWND hwndltem;
UINT itemData;

} DELETEITEMSTRUCT;

DELETEITEMSTRUCT

Windows

CtiType
ODT LISTBOX

Ctl1D

WM _DELETEITEM

ODT_COMBOBOX

| Param



itemI D

hwndltem

itemData
| Param

CWnd::OnDeleteltem
DEVMODE

DEVMODE
typedef struct devicemode { [* dvmd */
TCHAR dmDeviceName[32];
WORD dmSpecVersion;
WORD dmDriverVersion;
WORD dmSize;
WORD dmDriverExtra,;
DWORD dmFields;



short dmOrientation;

short dmPaperSize;

short dmPaperLength;

short dmPaperWidth;

short dmScale;

short dmCopies;

short dmDefaultSource;

short dmPrintQuality;

short dmColor;

short dmDuplex;

short dmY Resolution;

short dmTTOption;

short dmCollate;

TCHAR dmFormName[32];

WORD dmUnusedPadding;

USHORT dmBitsPerPel;

DWORD dmPelsWidth;

DWORD dmPelsHeight;

DWORD dmDisplayFlags;

DWORD dmDisplayFrequency;
} DEVMODE;



DEVMODE

dmDeviceName

PCL/HP

dmSpecVersion

dmDriverVersion

dmSize
DEVMODE

dmDriverExtra

dmFields

PCL/HP L aserJet®

dmDriverData



DEVMODE
DM ORIENTATION dmOrientation
DM _PAPERSIZE dmPaperSize

dmOrientation

DMORIENT_PORTRAIT 1

DMORIENT_LANDSCAPE 2

dmPaperSize

dmPaperWidth
dwPaperSize

DMPAPER_LETTER letter 8 1/2 x11
MPAPER_LEGAL Legal 8 1/2 x 14

DMPAPER_A4 A4 letter 210 x 297
DMPAPER_CSHEET C letter 17 x 22
DMPAPER_DSHEET D letter 22 x 34
DMPAPER_ESHEET E letter 34 x 44
DMPAPER_LETTERSMALL letter small 8 1/2 x 11
DMPAPER_TABLOID Tabloid 11 x 17
DMPAPER_LEDGER Ledger 17 x 11

dmPaperLength
0



DMPAPER_STATEMENT Statement 5 1/2 x 8 1/2
DMPAPER _EXECUTIVE Executive 7 1/4 x 10 1/2
DMPAPER A3 A3 Sheet 297 x 420

DMPAPER _A4SMALL A4 Small Sheet 210 x 297
DMPAPER_A5 A5 Sheet 148 x 210

DMPAPER B4 B4 Sheet 250 x 354
DMPAPER_B5 B5 Sheet 182 x 257

DMPAPER _FOLIO Folio, 8 1/2 x 13

DMPAPER _QUARTO Quarto, 215 x 275

DMPAPER _10X14 10 x 14

DMPAPER 11X17 11 x 17

DMPAPER NOTE Note, 81/2 x 11

DMPAPER _ENV_9 #9 EnVelope 37/8x87/8
DMPAPER _ENV _10 #10 EnVelope 4 1/8x 9 1/2
DMPAPER_ENV _11 #11 EnVelope 4 1/2 x 10 3/8
DMPAPER_ENV 12 #12 EnVelope 4 3/4x 11
DMPAPER_ENV 14 #14 EnVelope 5 x 11 1/2
DMPAPER_ENV_DL DL EnVelope 110 x 220
DMPAPER_ENV _C5 C5 EnVelope 162 x 229
DMPAPER _ENV_C3 C3 EnVelope 324 x 458
DMPAPER _ENV _C4 C4 EnVelope 229 x 324



DMPAPER _ENV_C6 C6 EnVelope 114 x 162

DMPAPER_ENV_C65 C65 EnVelope 114 x 229
DMPAPER _ENV _B4 B4 EnVelope 250 x 353

DMPAPER_ENV _B5 B5 EnVelope 176 x 250

DMPAPER _ENV_B6 B6 EnVelope 176 x 125

DMPAPER_ENV _ITALY Italy EnVelope 110 x 230
DMPAPER_ENV_MONARCH Monarch EnVelope 37/8x 7 1/2
DMPAPER_ENV_PERSONAL 6 3/4 EnVelope 35/8 x 6 1/2

DMPAPER FANFOLD US US Std Fanfold, 14 7/8 x 11

DMPAPER _FANFOLD STD GERMAN German Std Fanfold, 8 1/2 x 12
DMPA PER_FANFOLD LGL _GERMAN German Legal Fanfold, 8 1/2 x 13

dmPaperLength
dmPaperSize

0.1

dmPaperWidth
dmPaperSize

dmScale



dmScale/100
17x 22

dmCopies

dmDefaultSource

dmPrintQuality

DMRES HIGH
DMRES MEDIUM
DMRES LOW
DMRES DRAFT

dmColor

. DMCOLOR_COLOR
«. DMCOLOR _MONOCHROME

dmScale

D PI

50



dmDuplex

« DMDUP_SIMPLEX
« DMDUP_HORIZONTAL
« DMDUP_VERTICAL

dmY Resolution

y
dmPrintQuality
dmTTOption
TrueType
e DMTT BITMAP TrueType
e DMTT _DOWNLOAD TrueType
PCL
e DMTT _SUBDEV TrueType
dmCollate

PostScript®

DMCOLLATE_FALSE



« DMCOLLATE_TRUE
« DMCOLLATE_FALSE

dmFormName

L etter L egal
Windows EnumForms
dmUnusedPadding
DWORD
dmBitsPerPel
16
4 256 8 65536 16

dmPelsWidth

dmPelsHeight

dmDisplayFlags



« DM_GRAYSCALE

« DM_INTERLACED

dmDisplayFrequency

dmDisplayMode
dmDriverExtra

CDC::ResetDC, CPrintDialog::GetDevMode

DEVNAMES

DEVNAMES

typedef struct tagDEVNAMES { /* dvnhm */
WORD wDriverOffset;
WORD wbDeviceOffset;



WORD wOutputOffset;
WORD wDefault;
[* wDefault

} DEVNAMES;

DEVNAMES
PrintDlg

wDriverOffset
/

wDeviceOffset
/

dmDeviceName

wOutputOffset
/
DOS

null

null

null

*/

Print

null
DEVMODE

DEVMODE

32



dmDeviceName

wDefault
DEVNAMES

DN_DEFAULTPRN DEVNAMES

Print Setup OK
wDefault
DN DEFAULTPRN
Print

CPrintDialog::CreatePrinterDC

DRAWITEMSTRUCT

DRAWITEMSTRUCT

typedef struct tagDRAWITEMSTRUCT {
UINT CtlType;
UINT CtlID;



UINT itemID;

UINT itemAction;
UINT itemState;
HW N D hwndltem;
HDC hDC;
RECT rcltem;

DWORD itemData;
} DRAWITEMSTRUCT,;

DRAWITEMSTRUCT
WM_DRAWITEM

| Param

CtlType

.« ODT_BUTTON

. ODT_COMBOBOX
« ODT_LISTBOX

.« ODT_MENU

« ODT_LISTVIEW



.« ODT_STATIC Static
. ODT_TAB Tab

CtlID
ID
itemID
ID
itemAction

itemAction

« ODA DRAWENTIRE

« ODA _FOCUS

itemState
« ODA _SELECT
itemState

itemState

ODS_GRAYED

rcltem



« ODS CHECKED

. ODS DISABLED

. ODS _FOCUS

« ODS GRAYED

.« ODS SELECTED

. ODS COMBOBOXEDIT

« ODS_DEFAULT

hwndltem

HMENU
hDC

rcltem
hDC
Windows

itemData

rcltem



e« CComboBox::AddString
e« CComboBox::InsertString
« CListBox::AddString

« CListBox::InsertString

e CMenu::AppendMenu
e« CMenu::InsertMenu
e« CMenu::ModifyMenu

CWnd::OnDrawltem

EXTENSION_CONTROL_BLOCK

EXTENSION _CONTROL _BLOCK
typedef struct EXTENSION_ _CONTROL_BLOCK {

DWORD cbSize;

DWORD dwVersion

HCONN ConnlD;

DWORD dwHttpStatusCode;

CHAR |IpszLogData|lHSE LOG_BUFFER_LEN];

LPSTR IpszMethod,;

/1N
/11N
//'N
[I1OUT
[TOUT
/11N



LPSTR |pszQueryString;
LPSTR |pszPathinfo;
LPSTR |pszPathTranslated;
DWORD cbTotalBytes;
DWORD cbAvailable;
LPBYTE IpbData;
LPSTR IpszContentType;
BOOL (WINAPI * GetServerVariable)
(HCONN hConn,
LPSTR |pszVariableName,
LPVOID |pvBuffer,
LPDWORD |lpdwSize);
BOOL (WINAPI * WriteClient )
(HCONN ConnlD,
LPVOID Buffer,
LPDWORD |lpdwBytes,
DWORD dwReserved );
BOOL (WINAPI * ReadClient)
(HCONN ConnlD,
LPVOID pvBuffer,
LPDWORD lpdwSize );

/11N
/N
/1IN
/1IN
/1IN
/1IN
/1IN



BOOL (WINAPI * ServerSupportFunction)

(HCONN hConn,

DWORD dwHSERRequest,
LPVOID |pvBuffer,
LPDWORD lpdwSize,
LPDWORD IpdwDataType);

} EXTENSION_CONTROL_BLOCK, *LPEXTENSION_CONTROL_BLOCK,;
EXTENSION_CONTROL_BLOCK. [|SA

IN OuT I N
OuT

EXTENSION _CONTROL_BLOCK
cbSize

dwVersion
HTTP_FILTER_REVISION HIWORD
LOWORD

ConnlD



HTTP
dwHttpStatusCode

e HTTP_STATUS_BAD_REQUEST

e HTTP_STATUS_AUTH_REQUIRED

e HTTP_STATUS_FORBIDDEN

e HTTP_STATUS_NOT_FOUND

e HTTP_STATUS_SERVER_ERROR

e HTTP_STATUS_NOT_IMPLEMENTED

|pszLogData
HSE LOG _BUFFER_LEN
null
HTTP
lpszM ethod
CGl REQUEST _METHOD
|pszQueryString
null CGlI

| SA
HTTP
| SA

QUERY _STRING



|pszPathlnfo
null
PATH INFO

|pszPathTranslated
null
PATH TRANSLATED

cbTotalBytes
CGl
Oxffffffff 4G
C HttpServerContext:: ReadClient

cbAvailable
IpbData
|pbData
cbTotalBytes
CHttpServerContext::ReadClient
cbAvailable

IpbData
cbAvailable

|IpszContentType

CGlI

CGl

CONTENT_LENGTH

cbTotalBytes

| SA

cbAvailable



null
CONTENT _TYPE

GetServerVariable

CGl

HTTP CGlI
GetServerVariable
« hConn
e IpszVariableName null
ALL HTTP
HTTP HTTP_<

AUTH_PASS
REMOTE_USER

null



AUTH_TYPE

CONTENT_LENGTH
CONTENT_TYPE

GATEWAY INTERFACE

HTTP_ACCEPT

Basic “ Basic”
WindowsNTChallenge-response
“ NTLM”

|nternet

POST

CGlI
CGI/1.1
HTTP Accept

HTTP
accept:*/*;g=0.1
accept:text/html
accept:image/jpeg

HTTP_ACCEPT
*[*;9=0.1,text/html,image/jpeg



PATH_INFO

PATH_TRANSLATED

QUERY STRING
REMOTE_ADDR
REMOTE_HOST
REMOTE_USER

REQUEST_METHOD
SCRIPT_NAME
SERVER_NAME

SERVER_PORT
SERVER_PROTOCOL

SERVER_SOFTWARE

|pvBuffer

URL
PATH INFO
URL
| P
HTTP
URL
TCP/IP
HTTP/1.0
CGl W eb



LpdwSize

DWORD
DWORD
nul l
WriteClient
W riteClient
e« ConnlD HTTP
° BUffer
« IpdwBytes
« dwReserved
ReadClient
W eb HTTP ReadClient

e ConnlD HTTP

o IpvBuffer
o IpdwSize DWORD
*pdwSize

ServerSupportFunction
| SA HTTP



ServerSupportFunction

hConn
dwHSERRequest HTTP
ChttpServerContext::ServerSupportFunction

| pvBuffer HSE REQ _SEND RESPONSE HEADER
nul | “ 401 Acess Denied”
“ 200 OK”
HSE REQ DONE _WITH_ _SESSION
DWORD
| pdwSize HSE REQ _SEND RESPONSE HEADER
ldwDataType
| pdwDataType nl|
NULL “\r\n”
.EXE .BAT CGl
DLL
DLL ChttpServer::GetExtensionVersion DLL

HTTP_FILTER_REVISION

ChttpServer::GetExtensionVersion



ChttpServerContext::ReadClient, ChttpServer
ChttpServer::HttpExtensionProc

FILETIME

FILETIME

typedef struct FILETIME {
DWORD dwLowDateTime; [* low 32 bits */
DWORD dwHighDateTime; /* high 32 bits */

} FILETIME, *PFILETIME, *LPFILETIME;

FILETIME 64 1601

dwLowDateTime
32

DwHighDateTime
32

:GetExtensionVersion,

100



Ctime::Ctime
HSE VERSION INFO

HSE VERSION INFO
typedef struct ~_HSE _VERSION INFO {
DWORD dwExtensionVersion;
CHAR IpszExtensionDesc[HSE_ MAX EXT _DLL _NAME LEN];
} HSE_VERSION INFO, *LPHSE_VERSION INFO;
ChttpServer::GetExtensionVersion pVer
| SA | SA

dwExtensionVersion
| SA

L pszExtensionDesc
| SA
ChttpServer::GetExtensi- onVersion

ChttpServer::GetExtensionVersion



HTTP_FILTER_CONTEXT

HTTP _FILTER_CONTEXT
typedef struct HTTP_FILTER_CONTEXT

{

DWORD cbSize;

DWORD Revision;

PVOID ServerContext;

DWORD ulReserved;

BOOL flsSecurePort;

PVOID pFilterContext;

BOOL (WINAPI * GetServerVariable)
struct HTTP_FILTER_CONTEXT * pfc,
LPSTR |pszV ariableName,

LPVOID |pvBuffer,

LPDWORD lpdw Size

)i

BOOL (WINAPI * AddResponseHeaders)
struct HTTP_FILTER_CONTEXT * pfc,
LPSTR |pszHeaders,

DWORD dwReserved

//'N
/N
/N

/1IN

/IIN
[IIN/OUT



);
BOOL (WINAPI * WriteClient)

struct HTTP_FILTER _CONTEXT * pfc,
LPVOID Buffer,

LPDWORD IpdwBytes,

DWORD dwReserved

)

VOID * (WINAPI * AllocMem)

struct HTTP_FILTER_CONTEXT * pfc,
DWORD cbSize,

DWORD dwReserved

)

BOOL (WINAPI * ServerSupportFunction)
struct HTTP_FILTER_CONTEXT * pfc,
enum SF_REQ_TYPE sfReq,

PVOID pData,

DWORD ull,

DWORD ul 2

);
} HTTP_FILTER_CONTEXT, *PHTTP_FILTER_CONTEXT;

I N IN/OUT



OuT

chSize

Revision
HTTP_FILTER_REVISION

ServerContext
UIReserved
FIsSecurePort

TRUE
PFilterContext

SF_NOTIFY_END _OF_NET_SESSION

GetServerVariable



ChttpServerCon- text::GetServerVariable GetServerVariable

o pfc ChttpFilter::HttpFilterProc

e IpszVariableName

e IpvBuffer

o IpdwSize | pvBuffer
AddResponseHeaders

HTTP

ChttpServerContext::Server- SupportFunction

HSE REQ_SEND_ RESPONSE HEADER AddRespon- seHeaders

o pfc ChttpFilter::HttpFilterProc

e IpszHeaders

- dwReserved 0
WriteClient

ChttpFilterContext::Write- Client W riteClient

. pfc ChttpFilter::HttpFilterProc
« Buffer
« IpdwBytes Buffer



« dwReserved

AllocM em
AllocM em
o pfc ChttpFilter::HttpFilterProc
« CbSize
« dwReserved
ServerSupportFunction
| SAPI API
. pfc | SAPI API

« sfReq
SF REQ_SEND_RESPONSE _HEADER

"\r\n’

SF REQ ADD HEADERS_ON _DENIAL

MIME

| SA

HTTP

HTTP



WWW

SF_ REQ SET_NEXT _READ_SIZE
SF_STATUS_ READ _NEXT

PData
| SA sfReg pData
Ull, ul2
| SA sfReg
ServerSupportFunction
sfReq pData ull, ul?2
SF REQ_SEND_ RESPONSE _
HEADER
401
AccessDenied ”
“ 200 NULL

OK"” NULL



SF_ REQ ADD_ HEADERS_
ON _DENIAL

"\r\n’
SF REQ_SET NEXT_READ _
SIZE
ChttpFilter::HttpFilterProc, ChttpFilter::OnLog, ChttpServerContext,

ChttpServerContext::GetServerVariable,ChttpServerContext::ServerSupportFunction,
ChttpServerContext::WriteClient

HTTP_FILTER_LOG

The HTTP_FILTER _LOG
typedef struct HTTP_FILTER_LOG

{

const CHAR * pszClientHostName; [ITIN/OUT
const CHAR * pszClientUserName; [IIN/OUT
const CHAR * pszServerName; [IIN/OUT

const CHAR * pszOperation; [IIN/OUT



const CHAR * pszTarget;

const CHAR * pszParameters;
DWORD dwHttpStatus;
DWORD dwWin32Status;

} HTTP_FILTER_LOG, *PHTTP_FILTER_LOG,;

ChttpFilter::HttpFilterProc
SF_NOTIFY LOG

IN/OUT

pszClientHostName

PszClientUserName

PszServerName

pvNotification

[IIN/OUT
[IIN/OUT
[IITN/OUT
[IIN/OUT

NotificationType

OuT



PszOperation
HTTP

PszTarget
HTTP

PszParameters
HTTP

DwHttpStatus
HTTP

DwWin32Status
Win32

ChttpFilter::HttpFilterProc, ChttpFilter::OnLog

HTTP_FILTER_PREPROC_HEADERS

The HTTP_FILTER_PREPROC_HEADERS
typedef struct HTTP FILTER_PREPROC HEADERS
{
BOOL (WINAPI * GetHeader)
struct HTTP _FILTER_CONTEXT * pfc,



LPSTR IpszName,

LPVOID lpvBuffer,
LPDWORD |lpdwSize
)
BOOL (WINAPI * SetHeader)
struct HTTP_FILTER_CONTEXT * pfc,
LPSTR IpszName,
LPSTR |pszValue
)
BOOL (WINAPI * AddHeader)
struct HTTP_FILTER_CONTEXT * pfc,
LPSTR IpszName,
LPSTR |pszValue
)
DWORD dwReserved;
} HTTP_FILTER_PREPROC_HEADERS,
*PHTTP_FILTER_PREPROC_HEADERS;
ChttpFilter::HttpFilterProc pvNotification NotificationType

SF_NOTIFY_PREPROC_HEADERS



GetHeader

method” “url” “ wversion”
GetHeader

e pfc ChttpFilter::HttpFilterProc

e IpszName
o IpvBuffer | pdwSize
e IpdwSize |pvBuffer

SetHeader
SetHeader

o pfc ChttpFilter::HttpFilterProc

e IpszName
e IpszValue
1 \O”

AddHeader
AddHeader



o pfc ChttpFilter::HttpFilterProc

e IpszName
e IpszValue
\Q0"

ChttpFilter::HttpFilterProc, ChttpFilter::OnPreprocHeaders

HTTP _FILTER_RAW DATA

The HTTP_FILTER_RAW DATA
typedef struct HTTP_FILTER_RAW _DATA

{

PVOID pvinData; /N
DWORD cbinData; AR
DWORD cbinBuffer; AR
DWORD dwReserved; [N

}) HTTP_FILTER _RAW DATA, *PHTTP_FILTER_RAW DATA:

ChttpFilter::HttpFilterProc
SF NOTIFY _READ_RAW_DATA SF_ NOTIFY_SEND_RAW_DATA



pvinData

CbInData
pvinData

CbinBuffer
pvinData

DwReserved

ChttpFilter::HttpFilterProc, ChttpFilter::OnReadRawData,
ChttpFilter::OnSendRawData

HTTP_FILTER_URL_MAP

The HTTP_FILTER_URL _MAP
typedef struct HTTP_FILTER_URL_MAP

{



const CHAR * pszURL; //1'N

CHAR * pszPhysical Path; [ITIN/OUT
DWORD cbPathBuff; /11N
} HTTP_FILTER_URL_MAP, *PHTTP_FILTER_URL_MAP;
ChttpFilter::HttpFilterProc pvNotification NotificationType

SF_NOTIFY_URL_MAP URL

IN IN/OUT IN
IN/OUT
pszURL
URL

PszPhysicalPath

CbPathBuff
pszPhysical Path

ChttpFilter::HttpFilterProc, ChttpFilter::OnUrIM ap



HTTP_FILTER_VERSION

HTTP FILTER_VERSION
typedef struct HTTP_FILTER_VERSION

{

DWORD dwServerFilterVersion; [/ N
DWORD dwFilterVersion; [IOUT
CHAR |pszFilterDesc[SF_ MAX FILTER_DESC LEN+1]; [ITOUT
DWORD dwFlags; [TOUT

} HTTP_FILTER_VERSION, *PHTTP_FILTER_VERSION;

ChttpFilter::HttpFilterProc
HTTP

I N OuUT I N
OuT

dwServerFilterVersion
HTTP_FILTER_REVISION

DwFilterVersion
HTTP_FILTER_REVISION



LpszFilterDesc
| SAPI

DwFlags

SF_NOTIFY _*
ChttpFilter::GetFilterVersion

ChttpFilter:: HttpFilterProc
ChttpFilter::HttpFilterProc, ChttpFilter::GetFilterVersion

LINGER
LINGER
struct linger {
u_short | _onoff; /] option on/off
u_short | _linger; /I linger time
'
LINGER CasyncSocket::GetSockOpt SO LINGER

SO_DONTLINGER

SO_DONTLINGER



SO LINGER | _onoff
CasyncSocket::GetSockOpt, CasyncSocket::SetSockOpt

LOGBRUSH

LOGBRUSH
typedef struct tag LOGBRUSH { /* Ib */
UINT |bStyle;
COLORREF IbColor;
LONG IbHatch;
} LOGBRUSH;
LOGBRUSH Windows

CreateBrushindirect ExtCreatePen

|bStyle
LbStyle

« BS_DIBPATTERN DIB
IbStyle BS_DIBPATTERN IbHatch
DIB

0



.« BS DIBPATTERNPT DIB
IbStyle BS_DIBPATTERNPT IbHatch
DIB

« BS HATCHED

« BS HOLLOW

.« BS NULL BS HOLLOW

.« BS PATTERN

.« BS SOLID

LbColor
|bStyle BS HOLLOW BS PATTERN
IbColor |bStyle BS DIBPATTERN
BS DIBPATTERNBT IbColor BITMAPINFO
bmiColors RGB
LbColor
« DIB_PAL _COLORS 16
« DIB_ RGB COLORS RGB
LbHatch
IbStyle |bStyle
BS DIBPATTERN IbHatch DIB

IbStyle BS_DIBPATTERNPT IbHatch DIB



IbStyle BS HATCHED

. HS BDIAGONAL 45
« HS CROSS

. HS DIAGCROSS 45

.« HS FDIAGONAL 45
.« HS HORIZONTAL

« HS VERTICAL

|bStyle BS PATTERN IbHatch
BS SOLID BS HOLLOW IbHatch
IbColor CDC::SetBkMode

CDC::GetCharABCWidths

LOGPEN

LOGPEN
typedef struct tagLOGPEN { /* Igpn */

IbHatch

IbStyle

CDC::SetBkColorbm



UINT lopnStyle;

POINT lopnWidth;
COLORREF lopnColor;
} LOGPEN;
LOGPEN

lopnStyle

Cpen::CreatePenlndirect

PS_SOLID

PS_DASH

PS DOT

PS DASHDOT

PS DASHDOTDOT
1

PS NULL

PS INSIDEFRAME

Rectangle RoundRect

Pie

LOGPEN

GDI
Chord

Ellipse



GDI LineTo

PS_INSIDEFRAME

PS _SOLID
1 PS INSIDEFRAME
PS_SOLID
Ellipse Rectangle RoundRect GDI
PS INSIDEFRAME
LopnWidth
lopnWidth 0

LopnColor

lopnWidth POINT y

Cpen::CreatePenlndirect



MEASUREITEMSTRUCT

MEASUREITEMSTRUCT
typedef struct tagMEASUREITEMSTRUCT {

UINT
UINT
UINT
UINT
UINT

DWORD

CtiType;
CtlID;
itemID;
itemWidth;
itemHeight;

itemData
} MEASUREITEMSTRUCT;

MEASUREITEMSTURCT

Windows

MEASUREITEMSTRUCT

CtiType

« ODT_COMBOBOX
e ODT_LISTBOX

Windows



. ODT_MENU
Ctl1D

[temI D

|D
[temWidth

ltemHeight

255

l[temData

e« CcomboBox::AddString
« CcomboBox::InsertString
e ClistBox::AddString

o« ClistBox::InsertString



e Cmenu::AppendMenu
e« Cmenu::InsertMenu
e Cmenu::ModifyMenu

CWnd::OnMeasureltem

MINMAXINFO

MINMAXINFO

typedef struct tagMINMAXINFO {
POINT ptReserved;
POINT ptMaxSize;
POINT ptMaxPosition;
POINT ptMinTrackSize;
POINT ptMaxTrackSize;

} MINMAXINFO;

MINMAXINFO



ptReserved

PtMaxSize
point.x
ptM axPosition
point.x

ptMinTrackSize

point.x
ptM axTrackSize

point.x

CWnd::OnGetMinMaxInfo

MSG

MSG

typedef struct tagM SG { /I msg
HWND hwnd;

UINT message;

point.y

point.y

point.y

point.y



WPARAM
LPARAM
DWORD
POINT

} MSG;

MSG

hwnd

M essage

W Param

L Param

Time

Pt

wParam;
| Param;
time;
pt;

message

message



NCCALCSIZE_PARAMS

NCCALCSIZE PARAMS
typedef struct tagNCCALCSIZE PARAMS {

RECT rgrec[3];
PWINDOWPOS |lppos;
} NCCALCSIZE PARAMS;

NCCALCSIZE_PARAMS
WM_NCCALCSIZE

rgrc



Lppos
WINDOWPOS

CWnd::OnNcCalcSize

PAINTSTRUCT

PAINTSTRUCT
typedef struct tagPAINTSTRUCT {
HDC hdc;
BOOL fErase;
RECT rcPaint;
BOOL fRestore;
BOOL flncUpdate;
BYTE rgbReserved[16];
} PAINTSTRUCT,;

PAINTSTRUCT



hdc

FErase

Windows Win32 SDK
WNDCLASS hbrBackground

RcPaint

FRestore
Windows

FIncUpdate
Windows

RgbReserved[16]
Windows

CpaintDC::m_ps



POINT

POINT

typedef struct tagPOINT {
LONG x;

LONG vy;
} POINT;

POINT

Cpoint
RECT

RECT



typedef struct tagRECT {
LONG left;
LONG top;
LONG right;
LONG bottom;
} RECT,;

RECT

| eft

Top

Right

Bottom

Crect



RGNDATA

RGNDATA

typedef struct RGNDATA { /* rgnd */
RGNDATAHEADER rdh;
char Buffer[1];

} RGNDATA;

RGNDATA

rdh
RGNDATAHEADER
Win32 SDK

Buffer
RECT

CRgn::CreateFromData, CRgn::GetRegionData



SIZE

SIZE

typedef struct tagSIZE {
int cx;
int cy;

} SIZE;

SIZE

CX

Cy

aspect-ratio



Csize

SOCKADDR

SOCKADDR

struct sockaddr {
unsigned short
char

},

SOCKADDR
| P

sa _family
Socket

Sa data

sa_family;
sa_data[14];

socket

Windows Sockets

|nternet



M icrosoft TCP/IP Sockets |nternet
SOCKADDR_IN SOCKADDR

SOCKADDR_IN
Win32 SDK “ Windows Sockets "

SOCKADDR_IN, CasyncSocket::Create, Csocket::Create

SOCKADDR_IN

SOCKADDR_IN
struct sockaddr_in{

short sin_family;
unsigned short sin_port;
struct in_addr sin_addr;
char sin_zero[8];
'
| nternet SOCKADDR_IN Windows Sockets

|nternet
SOCKADDR SOCKADDR



sin_family

AF INET
Sin_port
| P
Sin_addr
| P
Sin_zero
SOCKADDR
| P IN ADDR Windows Sockets
WINSOCK.H IN ADDR
struct in_addr {
union {
struct{
unsigned char s bl,
s b2,

s b3,



} S _un_b;
struct {
unsigned short

} S un_w;
unsigned long
} S _un;

Win32 SDK
SOCKADDR

SYSTEMTIME

SYSTEMTIME

typedef struct SYSTEMTIME {
WORD wYear,;
WORD wMonth;
WORD wDayOfWeek;
WORD wDay;

s b4:

s wl,
S W2;

S_addr;

W indows Sockets



WORD wHour;

WORD wMinute;

WORD wSecond;

WORD wMilliseconds;
} SYSTEMTIME;

SYSTEMTIME

wY ear

WMonth

WDayOfWeek

WD ay

WHour



W M inute

W Second

W Milliseconds

Ctime::Ctime

TEXTMETRIC

TEXTMETRIC
typedef struct tagTEXTMETRIC { /* tm */
int tmHeight;
int  tmAscent;
int tmDescent;
int tmlnternallLeading;
int tmExternallLeading;
int tmAveCharWidth;
int tmMaxCharWidth;



int tmWeight;

BYTE tmltalic;

BYTE tmUnderlined;

BYTE tmStruckOut;

BYTE tmFirstChar;

BYTE tmLastChar;

BYTE tmDefaultChar;

BYTE tmBreakChar;

BYTE tmPitchAndFamily;

BYTE tmCharSet;

int tmOverhang;

int tmDigitizedAspectX;

int tmDigitizedAspectY;
} TEXTMETRIC;

TEXTMETRIC

Win32 SDK TEXTMETRIC
CDC::GetTextMetrics, TEXTMETRIC



WINDOWPLACEMENT

WINDOWPLACEMENT
typedef struct tagWINDOWPLACEMENT {
UINT length;
UINT flags;
UINT showCmd;
POINT ptMinPosition;
POINT ptMaxPosition;
RECT rcNormal Position;
} WINDOWPLACEMENT;

WINDOWPLACEMENT

length

Flags

/* wndpl */



e WPF_SETMINPOSITION X y
ptM inPosition
e« WPF RESTORETOMAXIMIZED

showCmd
SW_SHOWMINIMIZED
ShowCmd
« SW _HIDE
e SW_MINIMIZE
e« SW_RESTORE
Windows SW_SHOWNORMAL

. SW_SHOW
« SW_SHOWMAXIMIZED

e« SW_SHOWMINIMIZED

« SW_SHOWMINNOACTIVE

« SW_SHOWNA



e« SW_SHOWNOACTIVATE

e SW SHOWNORMAL
Windows

PtMinPosition

PtMaxPosition

RcNormalPosition

CWnd::SetWindowPlacement

WINDOWPOS

WINDOWPOS

typedef struct tagWINDOWPOS { /* wp */
HWND hwnd;
HWND hwndlnsertAfter;

int X:

SW_RESTORE



int Y,

int CX;
int Cy;
UINT flags;

} WINDOWPOS;

WINDOWPOS

hwnd

HwndlnsertAfter

Cx



Flags

SWP_DRAWFRAME
WM_NCCALCSIZE
SWP_FRAMECHANGED WM _ NCCALCSIZE

WM _NCCALCSIZE
SWP_HIDEWINDOW
SWP_NOACTIVATE
SWP_NOCOPYBITS

SWP_NOMOVE X y
SWP_NOOWNERZORDER Z
SWP_NOSIZE CX cy

SWP_ NOREDRAW

SWP_NOREPOSITION SWP_NOOWNERZORDER

SWP_NOSENDCHANGING
WM_WINDOWPOSCHANGING



e« SWP_NOZORDER
e« SWP_SHOWWINDOW

CWnd::OnWindowPosChanging

WSADATA

WSADATA

struct WSAData {
WORD
WORD
char
char
unsigned short
unsigned short
char FAR *

},

WSADATA

wVersion;
wHighVersion;

hwndlnsertAfter

szDescription[f WSADESCRIPTION _LEN+1];
szSystemStatus|[WSASYSSTATUS_LEN+1];

IM axSockets;
iIMaxUdpDg;
lpVendorinfo;

AfxSocketlnit

W indows Sockets



wVersion
Windows Sockets DLL

W HighVersion
DLL
wVersion

SzDescription

null ASCI I
256
SzSystemStatus
null ASCII

IM axSockets

W indows Sockets

W indows Sockets

socket

Windows Sockets DLL

W indows Sockets

Windows Sockets DLL

Windows Sockets DLL

szDescription

W indows Sockets



socket

W indows Sockets

Sockets
IMaxUdpDg

szSystemStatus
IM axSockets

W indows Sockets

UDP

iMaxUdpDg

Sockets

IpVendorinfo

512

Berkeley sockets

iMaxUdpDg

W indows Sockets API

socket

Windows Sockets DLL

X Windows

IMaxSockets

socket

512

8192

W indows

UDP
W indows Sockets
Windows
iMaxUdpDg
MTU
MTU

Windows



Sockets
Sockets

MFC WSADATA
InitInstance

AfxSocketlnit

XFORM

XFORM
typedef struct tagXFORM { /* xfrm */
FLOAT eM11;
FLOAT eM12;
FLOAT eM21;
FLOAT eM22;
FLOAT eDx;
FLOAT eDy;
} XFORM;

Win32 SDK

AfxSocketlInit

Windows



XFORM EDX eDy

eM1l1l eM12 eM 21 eM 22

CRgn::CreateFromData

MFC

dwstyle



BS AUTOCHECKBOX

BS AUTORADIOBUTTON

BS AUTO3STATE
BS CHECKBOX

BS LEFTTEXT
BS DEFPUSHBUTTON
ENTER
BS GROUPBOX
BS LEFTTEXT

BS OWNERDRAW
Drawltem

CBitmapButton



BS_PUSHBUTTON
WM_COMMAND
BS RADIOBUTTON
BS LEFTTEXT

BS_3STATE

CButton::Create

CBS_AUTOHSCROLL

CBS_DROPDOWN CBS_SIMPLE
CBS_DROPDOWNLIST CBS_DROPDOWN

CBS HASSTRINGS
GetText



CBS OEMCONVERT
OEM
AnsiToOem
CBS_SIMPLE

CBS OWNERDRAWFIXED
CBS OWNERDRAWVARIABLE
CBS _SIMPLE
CBS _SORT

CBS_DISABLENOSCROLL

CBS NOINTEGRALHEIGHT
Windows

CComboBox::Create

ANSI
ANSI

CBS DROPDOWN

OEM

ANSI
Windows



ES AUTOHSCROLL
ENTER
ES AUTOVSCROLL

ES CENTER
ES LEFT
ES LOWERCASE
ES MULTILINE
ES AUTOVSCROLL
ENTER
ES AUTOVSCROLL
ENTER
ES AUTOHSCROLL

ES_AUTOHSCROLL
ENTER

ENTER

ENTER

10



ES_ NOHIDESEL

ES NOHIDESEL

ES OEMCONVERT ANSI

OEM ANSI Windows
AnsiToOem ANSI OEM

ES PASSWORD
* SetPasswordChar

ES RIGHT

ES UPPERCASE

ES READONLY

ES WANTRETURN

ENTER
ENTER

CEdit::Create



FWS ADDTOTITLE
“ Microsoft Draw - Drawing in Documentl” AppWizard
Advanced Options
CWnd::PreCreateWindow
FWS PREFIXTITLE
“ Document - WordPad” AppWizard
Advanced Options
CWnd::PreCreateWindow
FWS SNAPTOBARS

LBS_EXTENDEDSEL SHIFT

LBS HASSTRINGS
GetText



LBS MULTICOLUMN
SetColumnWidth
LBS MULTIPLESEL

LBS NOINTEGRALHEIGHT
Windows

LBS NOREDRAW
WM _SETREDRAW

LBS NOTIFY

LBS OWNERDRAWFIXED

LBS OWNERDRAWVARIABLE

LBS _SORT

LBS_STANDARD

LBS_USETABSTOPS
32



Windows
GetDialogBaseUnits

LBS_WANTKEYBOARDINPUT

WM _VKEYTOITEM
WM_CHARTOITEM

LBS_DISABLENOSCROLL

CListBox::Create

MB ABORTRETRYIGNORE Abort Retry
lgnore

MB_OK OK

MB_OKCANCEL OK Cancel



MB_RETRYCANCEL
MB_YESNO
MB_YESNOCANCEL

MB_APPLMODAL

MB_SYSTEMMODAL
MB_APPLMODAL
MB_SYSTEMMODAL

Retry Cancel
Y es N o
Yes NoO Cancel

MB_TASKMODAL

MB_TASKMODAL MB_APPLMODAL

MB_ICONEXCLAMATION
MB_ICONINFORMATION



MB_ICONQUESTION
MB_ICONSTOP

MB_DEFBUTTON1
MB_DEFBUTTONZ2

MB_DEFBUTTON2
MB_DEFBUTTONS3

AfxMessageBox

SBS BOTTOMALIGN
Create

SBS HORZ

SBS BOTTOMALIGN
Create

SBS LEFTALIGN

MB_DEFBUTTONS

SBS_HORZ

SBS_VERT

SBS_TOPALIGN

Create



SBS_RIGHTALIGN SBS_VERT Create

SBS SIZEBOX
SBS SIZEBOXBOTTOMRIGHTALIGN

SBS SIZEBOXTOPLEFTALIGN Create
SBS SIZEBOXBOTTOMRIGHTALIGN SBS SIZEBOX
Create
SBS SIZEBOXTOPLEFTALIGN SBS _SIZEBOX
Create

SBS TOPALIGN SBS HORZ Create
SBS _VERT SBS RIGHTALIGN

SBS LEFTALIGN Create

CScrollBar::Create



SS_ BLACKFRAME
SS_BLACKRECT
SS_CENTER

SS_ GRAYFRAME

SS GRAYRECT

SS_ICON

nWidth nHeight
SS_ LEFT
SS LEFTNOWORDWRAP

SS_NOPREFIX Windows
13 &” 13 &"



SS_RIGHT

SS SIMPLE

WM _CTLCOLOR
SS USERITEM
SS WHITEFRAME

SS WHITERECT
CStatic::Create

WS BORDER
WS _CAPTION
WS DLGFRAME

SS_NOPREFIX
SS NOPREFIX

WS BORDER

&”



WS_CHILD
WS_CLIPCHILDREN

WS _CLIPSIBLINGS

WS _DISABLED
WS DLGFRAME
WS_GROUP

WS _HSCROLL
WS _MAXIMIZE
WS _MAXIMIZEBOX
WS MINIMIZE
WS_OVERLAPPED
WS MINIMIZEBOX
WS_OVERLAPPED

WS_POPUP

WS_CLIPSIBLINGS

WS CHILD

WS GROUP
WS GROUP

WS_CLIPSIBLINGS

FALSE



WS _OVERLAPPEDWINDOW WS _OVERLAPPED
WS CAPTION WS_SYSMENU WS THICKFRAME WS_MINIMIZEBOX
WS MAXIMIZEBOX

WS _POPUP WS_CHILD
WS POPUPWINDOW WS BORDER WS _POPUP
WS SYSMENU

WS POPUPWINDOW WS _CAPTION

WS SYSMENU

WS_TABSTOP TAB
TAB WS _TABSTOP
WS THICKFRAME

WS VISIBLE
WS VSCROLL

CWnd::Create, CWnd::CreateEx

WS_EX_ACCEPTFILES



WS _EX

WS _EX _

WS _EX _
WS EX

dwStyle

WS_EX _
WS_EX _
WS _EX

WS _EX _
WS _EX _

WS EX
WS _EX _

CLIENTEDGE 3D
CONTEXTHELP

WM_HELP
CONTROLPARENT TAB
DLGMODALFRAME

WS CAPTION

LEFT
LEFTSCROLLBAR
LTRREADING

MDICHILD MD I
NOPARENTNOTIFY

WM_PARENTNOTIFY
OVERLAPPEDWINDOW WS_EX_CLIENTEDGE
WIND -

OWEDGE

WS _EX _

PALETTEWINDOW WS _EX_WINDOWEDGE



WS _EX_TOPMOST
WS _EX _RIGHT
WS EX RIGHTSCROLLBAR

WS _EX RTLREADING
WS _EX _STATICEDGE

WS EX _TOOLWINDOW

ALT+TAB
WS EX _TOPMOST
SetWindowsPos
WS EX_ _TRANSPARENT
WM _ PAINT

WS EX WINDOWEDGE
CWnd::CreateEx



MFC

CDC:.:EnumObjects CDC::GrayString CDC:..SetAbortProc

Windows
11 V|Sua| C++ 1 11 1

CDC::EnumObjects

int CALLBACK EXPORT ObjectFunc( LPSTR IpszLogObject, LPSTR* |IpData );

IpszLogODbject
LOGPEN LOGBRUSH

IpData
EnumObjects



EnumObjects

ObjectFunc
CDC:.:EnumOQObjects

CDC::GrayString

BOOL CALLBACK EXPORT OutputFunc( HDC hDC, LPARAM IpData, int
nCount);

TRUE FALSE

hDC
Gray String



nW idth nHeight
IpData

nCount

OutputFunc QOutputFunc
O O X Yy

CDC::GrayString
CDC::SetAbortProc

BOOL CALLBACK EXPORT AbortFunc( HDC hPr, int code);

abort



hPr

code
0
SP_OUTOFDISK code SP_OUTOFDISK
code SP _ OUTOFDISK W indows
PeekMessage GetMessage
AbortFunc

CDC::SetAbortProc
CDC::SetAbortProc

CWnd



WM_COMMAND
WM_COMMAND

W M WM _

Windows Windows

ON_COMMAND

BEGIN_ MESSAGE MAP(CMyDoc, CDocument )
IH{{AFX_MSG_MAP(CMyDoc)
ON COMMAND(ID MYCMD, OnMyCommand )
...
II}’YAFX _MSG_MAP

WM _PAINT



END_MESSAGE_MAP()
ON_COMMAND

Windows



ClassWizard

ClassWizard

ClassWizard

MFC

DECLARE_MESSAGE_MAP

BEGIN MESSAGE _MAP
END MESSAGE_MAP

ON COMMAND



ON_CONTROL
ON_MESSAGE
ON_OLECMD DocObject

ON_REGISTERED_MESSAGE

ON_REGISTERED_THREAD _ CWinThread
MESSAGE
ON_THREAD_MESSAGE CWinThread

ON_UPDATE_COMMAND_UI

ON_COMMAND_RANGE

ON_UPDATE_COMMAND_UI_
RANGE | D



ON_CONTROL_RANGE

Visual C++

<memberFxn>

Windows

| D
BN CLICKED
ClassWizard “ ClassWizard”
CWwWnd
OnActive CWnd
Windows DefWindowProc
CWnd
Windows

CWwWnd



WM_COMMAND

| D

"message" "wNotifyCode" WINDOWS.H Windows

nM essageV ariable

Windows

RegisterWindowsM essage

WM_COMMAND

NEAR

ON_COMMAND( <id>,<memberFxn>)

afx_msg void memberFxn( );




ON_ _CONTROL( <wNotifyCode>,<id>, afx _msg void memberFxn( );

<memberFxn>)

ON BN CLICKED(<id>, <memberFxn>)
ON BN _DISABLE(<id>, <memberFxn>)
ON BN _DOUBLECLICKED(<id>,
<memberFxn>)

ON BN _HILITE(<id>, <memberFxn>)
ON_BN_PAINT( <id>, <memberFxn>)
ON_BN _UNHILITE(<id>, <memberFxn>)

afx _msg void
afx_msg void
afx_msg void

afx_msg void
afx _msg void
afx_msg void

memberFxn( )
memberFxn( )
memberFxn( )

memberFxn( )
memberFxn( )
memberFxn( )



ON_CBN_CLOSEUP(<id>, <memberFxn>)
ON _CBN_DBLCLK(<id>, <memberFxn>)
ON_CBN_DROPDOWN(<id>, <memberFxn>)
ON_CBN_EDITCHANGE(<id>,
<memberFxn>)
ON_CBN_EDITUPDATE(<id>,
<memberFxn>)

ON_CBN_ERRSPACE(<id>, <memberFxn>)
ON CBN_KILLFOCUS(<id>, <memberFxn>)
ON_CBN_SELCHANGE(<id>, <memberFxn>)
ON_CBN_SELENDCANCEL(<id>,
<memberFxn>)

ON_CBN_SELENDOK(<id>, <memberFxn>)
ON _CBN_SETFOCUS(<id>, <memberFxn>)

afx_msgvoid
afx _msgvoid
afx _msgvoid
afx_msgvoid

afx _msgvoid

afx _msgvoid
afx _msgvoid
afx_msgvoid
afx _msgvoid

afx_msgvoid
afx _msgvoid

memberFxn( )
memberFxn( )
memberFxn( )
memberFxn( )

memberFxn( )

memberFxn( )
memberFxn( )
memberFxn( )
memberFxn( )

memberFxn( )
memberFxn( )

ON_EN CHANGE(<id>, <memberFxn>)

afx _msg void memberFxn( )



ON_EN_ERRSPACE(<id>, <memberFxn>)
ON_EN_HSCROLL(<id>, <memberFxn>)
ON_EN _KILLFOCUS(<id>,
<memberFxn>)

ON_EN MAXTEXT(<id>, <memberFxn>)
ON_EN_SETFOCUS(<id>, <memberFxn>)
ON_EN _UPDATE(<id>, <memberFxn>)
ON_EN_VSCROLL(<id>, <memberFxn>)

afx _msg void memberFxn( )
afx_msg void memberFxn()
afx _msg void memberFxn( )

afx_msg void memberFxn()
afx _msg void memberFxn( )
afx_msg void memberFxn( )
afx_msg void memberFxn()

ON LBN DBLCLK(<id>, <memberFxn>)
ON LBN_ERRSPACE(<id>, <memberFxn>)
ON_LBN _KILLFOCUS(<id>,
<memberFxn>)
ON_LBN_SELCHANGE(<id>,
<memberFxn>)

ON LBN_SETFOCUS(<id>, <memberFxn>)

afx _msg void memberFxn( )
afx_msg void memberFxn( )
afx_msg void memberFxn( )

afx_msg void memberFxn( )

afx_msg void memberFxn( )



A —C
D-E
F-K
L -M
N -0
P-R ON_WM _PAINT
S
T-Z
W M A-C

ON_ WM _ACTIVATE ON_WM _CTLCOLOR
ON_WM _ DEADCHAR ON_WM_ERASEBKGND
ON WM _FONTCHANGE ON_WM _KILLFOCUS
ON_ WM _ LBUTTONDBLCLK ON_WM_MOVING
ON_WM _NCACTIVATE ON_WM _NCRBUTTONUP

ON_WM_RENDERFORMAT

ON_WM_SETCURSOR ON_WM_SYSKEYUP
ON_WM_TIMECHANGE ON_WM_WININICHANGE

ON_WM_ACTIVATE()
ON_WM_ACTIVATEAPP()
ON_WM_ASKCBFORMATN

AME()
ON_WM_CANCELMODE()

afx _msg void OnActivate( UINT, CWnd*,
BOOL )

afx_msg void OnActivateApp( BOOL,
HANDLE)

afx _msgvoid OnAskCbFormatName( UINT,
LPSTR)

afx _msg void OnCancelMode( )



ON WM _ CAPTURECHANGED() afx _msgvoid
OnCaptureChanged( CWnd* )

ON WM CHANGECBCHAIN() afx _msgvoid
OnChangeCbChain(HWND, HWND )

ON_ WM _ CHAR() afx_msg void OnChar( UINT, UINT,
UINT )

ON_ WM CHARTOITEM() afx _msg int OnCharToltem( UINT,
Cwnd*, UINT )

ON_ WM CHILDACTIVATE() afx_msg void OnChildActivate( )

ON_ WM CLOSE() afx _msg void OnClose()

ON_WM_COMPACTING() afx_msgvoid OnCompacting( UINT )

ON WM COMPAREITEM() afx_msgint OnCompareltem
(LPCOMPAREITEMSTRUCT )

ON_ WM CONTEXTMENU() afx _msgvoid OnContextMenu
( CWnd*, CPoint)

ON_WM _COPYDATA() afx_msgBOOL OnCopyData

(CWnd* Pwnd,
COPYDATASTRUCT*®
pCopyDataStruct)



ON_WM _CREATE()

ON_WM _CTLCOLOR()

afx _msgint

OnCreate( LPCREATESTRUCT)
afx_msg HBRUSH
OnCtlColor( CDC*, CWnd*, UINT )

ON_WM _DEADCHAR()

ON_WM _DELETEITEM()

ON_WM _DESTROY ()

ON_WM _ DESTROYCLIPBOARD()
ON_WM _ DEVICECHANGE()
ON_WM _DEVMODECHANGE()

ON_WM_DRAWCLIPBOARD()

afx _msg void
UINT, UINT )
afx_msgvoid OnDeleteltem
(LPDELETEITEMSTRUCT )

afx_msg void OnDestroy( )

afx _msg void OnDestroyClipboard()
afx _msgvoid OnDeviceChange( UINT,
DWORD )

afx_msgvoid

OnDevModeChange( LPSTR )

afx _msg void OnDrawClipboard()

OnDeadChar( UINT,



ON_WM_DRAWITEM()

ON_WM _DROPFILES()
ON_WM _ENABLE()
ON_WM _ENDSESSION()
ON_WM _ENTERIDLE()

ON_WM _ERASEBKGND( )

afx _msgvoid OnDrawltem
(LPDRAWITEMSTRUCT )

afx _msg void OnDropFiles( HDROP )

afx _msg void OnEnable( BOOL )

afx _msg void OnEndSession( BOOL )
afx_msg void OnEnterldle( UINT,
Cwnd* )

afx _msg BOOL OnEraseBkgnd

(CDC *)

ON_WM _FONTCHANGE()
ON_ WM _GETDLGCODE( )
ON_ WM _GETMINMAXINFO()
ON_WM_HELPINFO()

ON_WM_HSCROLL()

afx_msg void OnFontChange( )

afx _msg UINT OnGetDIlgCode( )
afx_msgvoid

OnGetMinMaxInfo( LPPOINT )

afx _msgBOOL

OnHelplnfo( HELPINFO* )

afx _msg void OnHScroll( UINT, UINT,
Cwnd* )



ON WM HSCROLLCLIPBOARD() afx_msg void OnHScrollClipboard
(CWnd* ,UINT,UINT)

ON WM ICONERASEBKGND() afx _msg void OnlconEraseBkgnd
(CDC *)

ON WM INITMENU() afx _msg void OnlnitMenu( CMenu
*)

ON_ WM INITMENUPOPUP() afx_msgvoid OnlnitMenuPopup
(CMenu *, UINT, BOOL )

ON WM _KEYDOWN() afx_msg void OnKeyDown( UINT,
UINT, UINT )

ON_WM_KEYUP() afx_msg void OnKeyUp( UINT,
UINT, UINT )

ON_WM _ KILLFOCUS() afx_msgvoid OnKillFocus( CWnd* )

WM L-M
ON WM LBUTTONDBLCLK() afx _msgvoid OnLButtonDDbICIk

( UINT, Cpoint )



ON_ WM _LBUTTONDOWN{()
ON_WM_ LBUTTONUP()
ON_WM_MBUTTONDBLCLK( )
ON_WM_MBUTTONDOWN()
ON_WM_MBUTTONUP()
ON_WM_MDIACTIVATE()
ON_WM_MEASUREITEM ()
ON_WM_MENUCHAR()
ON_WM_MENUSELECT()

ON_WM_MOUSEACTIVATE()

afx _msg void OnLButtonDown( UINT,
CPoint )

afx_msg void OnLButtonUp( UINT,
CPoint)

afx _msgvoid

OnMButtonDbICIK( UINT, CPoint)

afx _msgvoid OnMButtonDown( UINT,
CPoint )

afx_msg void OnMButtonUp( UINT,
CPoint )

afx _msgvoid OnMDIActivate( BOOL,
Cwnd*, CWnd* )

afx_msgvoid OnMeasureltem
(LPMEASUREITEMSTRUCT )
afx_msgLONG OnMenuChar( UINT,
UINT, CMenu * )

afx _msg void OnMenuSelect( UINT,
UINT, HMENU )

afx _msgint OnMouseActivate( CWnd*,
UINT, UINT)



ON WM _MOUSEMOVE() afx_msg void OnMouseMove( UINT,

CPoint )
ON WM _MOUSEWHEEL() afx_msgBOOL OnMouseWheel( UINT,
short, CPoint )
ON_WM_MOVE() afx _msg void OnMove( int, int)
ON_ WM _MOVING() afx_msg void OnMoving( UINT,
LPRECT )
WM N —-O
ON WM _ NCACTIVATE() afx _msgBOOL
OnNcActivate( BOOL )
ON_ WM NCCALCSIZE() afx _msgvoid OnNcCalcSize
(BOOL, NCCALCSIZE
_PARAMSFAR?* )
ON_ WM NCCREATE() afx _msgBOOL OnNcCreate
(LPCREATESTRUCT)
ON_WM _NCDESTROY () afx_msg void OnNcDestroy( )
ON WM NCHITTEST() afx _msgUINT

OnNcHitTest( Cpoint )



ON_WM _NCLBUTTONDBLCLK()
ON_ WM _ NCLBUTTONDOWN( )
ON_WM_NCLBUTTONUP()

ON_ WM _NCMBUTTONDBLCLK()
ON_ WM _NCMBUTTONDOWN()
ON_WM_NCMBUTTONUP()
ON_WM _NCMOUSEMOVE()

ON_WM _NCPAINT()
ON_WM NCRBUTTONDBLCLK()

ON_WM_NCRBUTTONDOWN ()

ON WM NCRBUTTONUP()

afx_msgvoid OnNcLButtonDbICIlk
(UINT, CPoint)

afx _msgvoid OnNcLButtonDown
(UINT, CPoint)

afx _msgvoid

OnNcLButtonUp( UINT, CPoint)
afx _msgvoid OnNcMButton
DblICIk( UINT, Cpoint)
afx_msgvoid OnNcMButtonDown
(UINT, CPoint)

afx_msgvoid

OnNcMButtonUp( UINT, CPoint)
afx _msgvoid OnNcMouseMove
(UINT, CPoint)

afx _msg void OnNcPaint( )
afx_msgvoid OnNcRButton
DbICIk UINT, CPoint)

afx _msgvoid OnNcRButtonDown
(UINT, Cpoint)

afx _msgvoid

OnNcRButtonUp( UINT, CPoint )



WM P-R

ON_WM_PAINT()
ON_WM _PAINTCLIPBOARD()

ON_WM_PALETTECHANGED()
ON_WM _ PALETTEISCHANGING()
ON_WM_PARENTNOTIFY ()
ON_WM_QUERYDRAGICON()
ON_WM_QUERYENDSESSION()
ON_WM_QUERYNEWPALETTE()

ON_WM_QUERYOPEN()
ON_WM_RBUTTONDBLCLK()

afx _msg void OnPaint( )

afx _msgvoid OnPaintClipboard
( CWnd*, HANDLE)
afx_msgvoid
OnPaletteChanged( CWnd* )
afx _msgvoid
OnPalettelsChanging( CWnd* )
afx_msgvoid OnParentNotify
(UINT, LONG)
afx_msgHCURSOR
OnQueryDraglcon()
afx_msgBOOL
OnQueryEndSession( )

afx _msgBOOL
OnQueryNewPalette()

afx _msg BOOL OnQueryOpen()
afx_msgvoid OnRButtonDDbICIk
( UINT, CPoint)



ON_ WM _RBUTTONDOWN()
ON_WM _RBUTTONUP()
ON_WM _RENDERALLFORMATS()

ON_WM_RENDERFORMAT()

afx _msgvoid OnRButtonDown
(UINT, CPoint)

afx _msg void OnRButtonUp
(UINT, CPoint)

afx _msgvoid
OnRenderAllFormats( )

afx _msgvoid
OnRenderFormat( UINT )

ON_WM_SETCURSOR()

ON_WM_SETFOCUS()
ON_WM_SHOWWINDOW/()

ON_WM _SIZE()
ON_WM _SIZECLIPBOARD()

afx_msg BOOL OnSetCursor

(CWnd*, UINT, UINT )

afx _msg void OnSetFocus( CWnd* )

afx _msg void OnShowWindow

( BOOL, UINT)

afx_msg void OnSize( UINT, int, int)
afx _msgvoid OnSizeClipboard
(CWnd*, HANDLE)



ON_WM _SIZING()
ON_WM_SPOOLERSTATUS()
ON_WM_STYLECHANGED()
ON_WM_STYLECHANGING()
ON_WM_SYSCHAR()

ON_WM_SYSCOLORCHANGE()
ON_WM_SYSCOMMAND()

ON_ WM _SYSDEADCHAR()
ON_ WM _SYSKEYDOWN()

ON_WM_SYSKEYUP()

afx_msg void
LPRECT )

afx _msg void OnSpoolerStatus
(UINT, UINT)

afx_msg void OnStyleChanged( int,
LPSTYLESTRUCT )

afx _msg void OnStyleChanging( int,
LPSTYLESTRUCT )

afx _msg void OnSysChar(
UINT, UINT )

afx _msg void OnSysColorChange( )
afx _msg void OnSysCommand
(UINT, LONG)

afx _msg void OnSysDeadChar

(UINT, UINT, UINT )

afx_msg void OnSysKeyDown
(UINT, UINT, UINT )

afx _msg void OnSysKeyUp( UINT,
UINT, UINT )

OnSizing( UINT,

UINT,



WM T -2

ON_WM _TCARD()

ON_ WM _TIMECHANGE()
ON_WM_TIMER()

ON_WM _VKEYTOITEM()
ON_WM _VSCROLL()

ON_WM _VSCROLLCLIPBOARD()

ON_WM_WINDOWPOSCHANGED()

ON_WM_WINDOWPOSCHANGING( )

ON_WM_WININICHANGE()

afx_msg void OnTCard( UINT,
DWORD )

afx_msg void OnTimeChange( )
afx_msg void OnTimer( UINT )
afx_msg int OnVKeyToltem
(UINT, CWnd*, UINT )

afx_msg void OnVScroll( UINT,
UINT, CWnd* )

afx _msgvoid OnV ScrollClipboard
(CWnd*, UINT, UINT )

afx _msgvoid
OnWindowPosChanged
(WINDOWPOS* Ipwndpos)

afx _msgvoid
OnWindowPosChanging

( WINDOWPOS*Ipwndpos)

afx _msgvoid

OnWinlniChange( LPSTR)



ON_MESSAGE(<message>, <memberFxn> ) afx _ msgLRESULT
memberFxn
(WPARAM, LPARAM)

ON_ _REGISTERED MESSAGE afx _ msgLRESULT
(<nMessageVariable>, <memberFxn>) memberFxn
WPARAM, LPARAM)
ON_THREAD_MESSAGE( <message>, afx _msgvoid
<memberFxn>) memberFxn( UINT, LONG )
ON REGISTERED _THREAD_ MESSAGE afx _msgvoid memberFxn
(<nMessageVariable>, <memberFxn>) (UINT, LONG)
MFC
MFC 6.0

e« CDatabase::InWaitForDataSource
e« CDatabase::OnWaitForDataSource
e CDatabase::SetSynchronousMode



e CRecordset::OnW aitForDataSource
e CTabCtrl::GetBkColor

e CTabCtrl::SetBkColor

e CTabCitrl::SetltemExtra

e« CWinApp::InitApplication

e CWnd::GetSuperWndProcAddr

CDatabase::InWaitForDataSource

MFC4.2 CDatabase::OnWaitForDataSource MFC ODBC
ODBC API
SQLSetConnetOption ODBC SDK !



CDatabase::OnWaitForDataSource

MFC4.2

CDatabase::WaitForDataSource

SQLSetConnetOption

CDatabase::SetSynchronousMode

MFC4.2

ODBC SDK

CDatabase::SetSynchronousMode

SQLSetConnetOption

SetSynchronousMode

ODBC SDK

SetSynchronousMode

MFC ODBC
ODBC API

MFC ODBC
ODBC API

TRACE



CRecordset::OnWaitForDataSource

MFC4.2 CRecordset::OnWaitForDataSource MFC ODBC
ODBC API
SQL SetConnetOption ODBC SDK “

CTabCtrl::GetBkColor

GetBkColor SetBkColor CTabCtrl
MFC Windows95 TCM_SETCOLOR

Win32 COLORREF



CTabCtrl::SetBkColor

SetBkColor GetBkColor CTabCtrl
MFC Windows95 TCM_SETCOLOR
Win32 COLORREF

CWinApp::InitApplication

MFC CWinApp::InitApplication
InitApplication Initlnstance
CWinApp::InitApplication
CWinApp::AddDocTemplate CDocTemplate

CWinApp::InitInstance



CWnd::GetSuperWndProcAddr

CWnd
CWnd






