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NGi dung

« Vai diém khéc biét gitra lap trinh Windows
va DOS

+ Cac thuw vién lap trinh cda Windows

¢ Cac loai (rng dung

+ Cac khai niém co ban

¢ Lap trinh sy kién (Even driven programming)

» Céc thanh phan giao dién dé hoa (GUI)

+ Tai nguyén cua rng dung (Resources)

+ M6t chwong trinh téng quat xay dwng trén
Win32 API

¢ C4ac kiéu dir lieu co ban
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Vai diém khac biét gitra 1ap trinh Windows va DOS

Windows DOS

Lap trinh sw kién, dwa vao | Thwc hién tuan ty theo chi
théng diép (message) dinh

Multi tasking Single task

Multt U Single CPU

Tich hop san Multimedia Phai dung cac thw vién

Multimedia riéng

Hb tro 32 bits hay hon niva | ’ng dung 16 bits

Hb tro' nhiéu cong nghé Khéng ¢
DLL, OLE, DDE, COM,
OpenGL, DirectX, ...

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Cac thw vién lap trinh cia Windows

¢ SDK - Software Development Kit

- La bd thw vién 1ap trinh nén tang ctia HBH
Windows

= Cung cép tat ca cac cong cu can thiét dé xay
dwng 1 &rng dung trén Windows

- Duoc sir dung nhw 13 thw vién co s& dé tao ra
nhirng thw vién cip cao hon trong nhirng ngén
ngl lap trinh. VD. OWL cua BorlandC, MFC cua
Visual C++,...
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Cac thw vién lap trinh cua Windows ...(tt)

+ Mét sé thanh phan tiéu biéu ctia SDK:
= Win32 API
= GDI/GDI+
= Windows MultiMedia
= OpenGL
= DirectX
= COM/COM+
= ADO (ActiveX Data Object)
= OLE DB

Xem thém MSDN/Platform SDK Documentation/Getting
started/Content of Platform SDK
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Cac thw vién Iap trinh cia Windows ...(tt)

¢ OWL - Object Windows Library
- La bd thw vién hwéng dbi twong cia
BorlandC++
+ MFC - Microsoft Foundation Classes
- La bd thw vién hwéng dbi twong cda Visual C++
+ M6t ing dung trén Windows c6 thé dwoc
viét bang
= Thw vién SDK

- Mét thw vién khac (OWL, MFC,...) phdi hop véi
SDK

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 6



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac loai tyng dung

+ Win32 Console: rng dung 32 bits, v&i giao dién
dang DOS command line

+ Win32 (SDK): rng dung 32 bits, chi st dung thw
vién SDK

+ Win32 DLL: trng dung 32 bits, dang thw vién lién
két ddong (Dynamic-linked library), st dung SDK

+ Win32 LIB: rng dung 32 bits, dang thw vién lién
két tinh (Static-linked library)

+ MFC EXE: (rng dung 32 bits, str dung thw vién
Microsoft Foundation Class

+ MFC DLL: (rng dung 32 bits, dang thw vién lién két
dong (Dynamic-linked library), str dung MFC

L 4
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Cac khai niém co ban

+ Handle:

. M,cf)t gia tri 32 bits khéng déu (unsigned) d,o HDH tao ra
deé lam dinh danh cho 1 ddi twgng (ctra soO, file, vung
nh&, menu,...)

+ |D (Identifier):

= M6t gia ,tri nguyén do &ng dung tao ra dé lam dinh danh

cho 1 d6i twong (menu item, control)
+ Instance:

= M6t gia tri nguyén do HPH tao ra dé dinh danh 1 thé

hién dang thwc thi cta (rng dung
+ Callback:

= Thudc tinh ctia 1 ham/thu tuc sé dwoc goi béi HPH,

khéng phai béi irng dung
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Lap trinh sy kién (Even driven programming)

&

Swstern
Cuege

Phat sinh cac sw kién va théng diép

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM
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Lap trinh sy kién (Even driven programming)...(tt)

System Application
queue Queue
Virtual key & Scan code
A
Keyboard Device driver GetMessage()
TranslateMessage()
DispatchMessage()

Y

WindowProc()

Y

‘ DefWindowProc() |

Qui trinh xt ly théng diép

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Spring 2004 10
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Lap trinh sy kién (Even driven programming)...(tt)

/I'Vong lap xt ly théng diép trong 1 vng dung —
/l Message loop
MSG msg;

// lay théng diép ra khdi hang doi ctia (rng dung
while (GetMessage(&msg, NULL, 0, 0))

{
/I chuyén dbi cac phim ao (virtual key) thanh cac thdng diép ky tw
TranslateMessage(&msg);
/I chuyén message dén ham x& ly théng diép cla cira
Il s6 twong tng
DispatchMessage(&msg);
}

return msg.wParam;

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 11

Céc thanh phan giao dién dd hoa (GUI)

¢ Cac dang GUI co ban

» Clra s

Binh nghia

Nguyén téc quan ly

Phan loai

L&p clra s6 (window class)

Ham x& ly théng diép (window procedure)
Cac thubc tinh

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 12
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Céc thanh phan giao dién dé hoa (GUI)...(tt)

+ GUI: Graphics User Interface
+ Cac dang GUI co ban:
= SDI - Single Document Interface
+ Mot clra sd lam viéc
+ Cho phép thay ddi kich thwéc clra s6 (Resizeable)
+ Khéng c6 cac clra sb con
+ Vi du: NotePad, Paint,...
= MDI - Multiple Document Interface

+ M6t ctra sb 1am viéc chinh (Frame window) va nhiéu ctra sd con (Child
window)

+ Cho phép thay ddi kich thwéc clra s6 (Resizeable)
+ Cho phép Maximize/Minimize/Close cac ctra sd con
+ Vidu: Word, Excel, VC++,...
= Dialog
+ Mot clra sb lam viéc
+ Thwéng kich thwéde cb dinh
+ Thwdng khdng cé menu bar
+ Thwdng c6 cac button, edit box, list-box,...
+ Vi du: Calculator, CD Player,...

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 13

Céc thanh phan giao dién db hoa (GUI)...(tt)

Edit Miew Help
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GUI — Window ...(tt)

+ Dinh nghia:
= |a 1 vang chi* nhat trén man hinh,
- dung dé hién thj k&t qua output,
= va nhan cac input tr nguwoi dung
» Cong viéc dau tién cta 1 rng dung GUI 1a tao 1
ctra soO lam viéc
» Nguyén tac quan ly:
= M5 hinh phan cap: mbi ctra s6 déu cd 1 ctra s6
cha (parent window), ngoai trir ctra sO nén
Desktop

- Tai méi thoi diém, chi cd 1 clra s6 nhan input tr

user (Active/Focused window)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

GUI — Window ...(tt)

+ Phan loai:
- Clra s6 Desktop
- Clra sb tiéu chuan
= Clra s6 hop thoai (Dialog box)
= C4c control

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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GUI — Window ...(tt)

Desktop
Window
P — App
& Irtem (C:, = = = .
- S E..?:.c' e Window
= Child
e window
Parent
window
Wi| | A B % B | i Comman | [0S0 Lbemy -Jn | Wik | B 10 3ot wors [ RTIE e
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GUI — Window ...(tt)
Minimized,
Window Window Title- Restored,
Icon Caption bar Maximized
buttons

& Document - WordPad
File Edit Wiew Inseit Foimat Help

Tool-bar | DI\ SR & L] Menu-
\

bar

: — Scroll-
Client Area
RN T s

1l I ﬂJ / Resized

_ — ForHelp, press F1 [ [NUM
Status-bar Z border

Céc thanh phan cuta 1 ctra sb tiéu chuén
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GUI — Window ...(tt)

Property-
sheet
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GUI — Window ...(tt)

Cac dang control

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Spring 2004
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GUI — Window ...(tt)

+ Lop clra s6 (window class):

= La mét tap cac thudc tinh ma HDH Windows st dung
lam khudn mau (template) khi tao lap 1 ctra sb

« Mbi I6p clra sb dwoc dac trwng bang 1 tén (class-name)

dang chubi
= Phan loai class:

+ L&p civa sb cla hé thdng (System class)
= Puwoc dinh nghia trwdc béi HDH Windows
= Céc trng dung khdng thé hay bd

« Lop clra s6 do (rng dung dinh nghia:
= Puwoc dang ky béi t’ng dung
= C6 thé hay bé khi khéng con str dung niva
= L&p toan cuc clia (rng dung (Application global class)
= L&p cuc bd clda ng dung (Application local class)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

21

GUI — Window ...(tt)

Class Description

Button The class for a button

ComboBox The class for a combo box.

Edit The class for an edit control.
ListBox The class for a list box

MDIClient The class for an MDI client window
ScrollBar The class for a scroll bar

Static The class for a static control

Céc 16p ctra sb clia hé thdng

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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GUI — Window ...(tt)

+ Lop clra s6 (window class):
= M6i ctra s6 déu thudc mot 1ép xac dinh

= Can phai dang ky l&p trudc khi tao 1ap 1 civa sb,

néu I&p chwa dwoc dang ky
- Dang ky 16p cira sb:
+ CAu tric div liéu: WNDCLASS / WNDCLASSEX
+ Ham s dung: RegisterClass / RegisterClassEx
= Hay bd I&p ctra sb da dang ky:
+ Ham s dung: UnregisterClass

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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GUI — Window ...(tt)

VD. Bang ky 1 16p clra sb
WNDCLASS wc;
wc.lpszClassName = “MyClass”; // tén class
wc.lpfnWndProc = MyWndProc; // tén ham x& ly message
wc.hinstance = hinstance;
wc.hCursor = LoadCursor(hinstance, (LPSTR) IDC_CURSOR);
wc.hlcon = Loadlcon(hinstance, (LPSTR) IDI_ICON);
wc.hbrBackground = (HBRUSH) (COLOR_APPWORKSPACE + 1);
wc.lpszMenuName = (LPSTR) IDR_MENU,;
wc.style = CS_HREDRAW | CS_VREDRAW | CS_DBLCLKS;
wc.cbClsExtra = 0;
wc.cbWndExtra = 0;

if ('RegisterClass(&wc)) return FALSE;

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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GUI — Window ...(tt)

+ Minh hoa ciu traic WNDCLASS
typedef struct  WNDCLASS {

UINT style;
WNDPROC  IpfnWndProc;
int cbClsExtra;

int cbWndExtra;
HINSTANCE hinstance;
HICON hlcon;
HCURSOR  hCursor;
HBRUSH hbrBackground;
LPCTSTR IpszMenuName;
LPCTSTR IpszClassName;

} WNDCLASS, *PWNDCLASS;

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Spring 2004 25

GUI — Window ...(tt)

Thudc tinh Y nghia

IpszClassName tén I1&p, chudi két thuc bang 0

IpfnWndProc ham tiép nhan va x& ly théng diép

hinstance Instance cla (rng dung thwc hién viéc dang ky class

hCursor handle cla cursor, xac dinh dang cursor trong vung
client

hlcon handle cla icon, xac dinh biéu twong clia ctra sb

hbrBackground handle gﬂa brush, xac dinh cach t6 vung client; +1
néu muodn str dung mau mac dinh cla hé thong.
VD. COLOR_BACKGROUND + 1

IpszMenuName tén menu bar, chudi két thuc bang 0

Style kiéu dang cla I&p (class style)

cbClsExtra sb byte danh riéng cho class (<= 40 bytes)

cbWndExtra sb byte danh riéng cho méi clra s thudc class (<=

40 bytes)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Spring 2004 26
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GUI — Window ...(tt)

+ Ham x& ly théng diép (window procedure)
= Co nhiém vu tiép nhan v? xtr ly cac thong diép
dwoc géi den cho ctra sO
= St dung chung cho tat ca cac clra sb cla clng
1 class
= Duwoc goi béi HDH (la ham Callback)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 27

GUI — Window ...(tt)

+ Dang tbng quat cGia 1 ham xt ly théng diép
LRESULT CALLBACK WndProc(

HWND hwnd, /I handle ctia window nhan message
UINT uMsg, // 1D cia message
WPARAM wParam, // tham sb thir 1 clia message (WORD)
LPARAM IParam) // tham sé th( 2 ctia message (LONG)
{
switch (uMsg) {
case WM_CREATE: // khé&i tao window.
return O;
case WM_PAINT: /I vé lai (cap nhat) vang client ciia window
return O;
case WM_SIZE: // thay ddi kich thwéc va vi tri cia window.
return O;
case WM_DESTROY: // hlly bd window. Gidi phéng cac DL lién quan
return O;
...
/I Xt ly cac message khac
default: return DefWindowProc(hwnd, uMsg, wParam, IParam);
}
}

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 28
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GUI — Window ...(tt)

¢ C4ac thudc tinh cla ctra so:

tén |&p (class name)

tiéu dé (window title)

kiéu dang (window style)

kiéu dang mé& rong (extended window style)
vi tri (position — x, y)

Kich thwéc (size —w, h)

ctra sb cha (parent or owner window handle)
menu hay ID (menu handle or child-window
identifier)

instance cla rng dung s& hiru (application
instance handle)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 29

GUI — Window ...(tt)

VD. Tao lap 1 clra sb béng ham CreateWindow

HWND hWnd =

CreateWindow(“MyClass”, I/l class name
“XYZ Application”, /I window title
WS_OVERLAPPEDWINDOW, // window style
CW_USEDEFAULT, /I default x
CW_USEDEFAULT, // default y
CW_USEDEFAULT, /I default Width
CW_USEDEFAULT, /I default Height
(HWND) NULL, /[ parent handle
(HMENU) NULL, / MenuBar
hinstance, /I application instance
NULL); /I extra default data

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 30
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Tai nguyén cta rng dung (Resources)

+ Resouce:

- 1a 1 dbi twong (object) dwoc st dung trong (rng
dung (VD. Menu bar, dialog, bitmap, icon,
cursor,...)

= dwoc dinh nghia bén ngoai va dwgc thém vao
trong file thi hanh cta (rng dung khi bién dich
(linking)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 31

Tai nguyén cta rng dung (Resources)...(tt)

+ Cac dang resource:

» Accelerator table: - bdng mé ta phim t&t (hot-key)

= Bitmap: - anh bitmap

= Caret: - con tré van ban

= Cursor: - con tré chudbt

= Dialog box: - khung hop thoai (Dialogbox Template)
» Enhanced metafile: - tap hop cac cau tric dé lvu anh

(picture) theo dinh dang “déc lap
thiét bi” (Device-Independent format)

= Font: - font chir

« |con: - biéu twong

= Menu: - menu

= String-table entry: - bang mé ta cac chubi ky tw

= Version information: - bang mé ta théng tin “phién ban”

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 32
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Tai nguyén cua rng dung (Resources)...(tt)

J] [labals] [=] (2 global members) [=l| & winMain R
L= | ID | Key | Type
ID_FILEOPEN Tl +0 VIRTKEY
=423 Status_Bar resources -
£1-E3 Accelrato ID_FILESAVE Cirl + § VIRTKEY
i -@[IDR_ACCELERATOR
[:l Cursor
D lean
[:l Menu
-2 Stiing T able
JJ [Globals) [=] 40 global members) |=l| @ doTreeView_NotifyH andle M
| S

Ea Tree_View resources
—|.-= Bitrap
IDB_CLOSED

5| IDB_DOC

Accelerator va Bitmap
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Tai nguyén cta rng dung (Resources)...(tt)

Urderling .

YWertical Line | EK g ﬁ @ 'E
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L T

Cursor

34
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Tai nguyén cua rng dung (Resources)...(tt)
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U Bl
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Spring 2004

<« DialogBox template
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Tai nguyén cta rng dung (Resources)...(tt)

Lizt View  Giai thieu

A [

[ Value | Caption

IDI_ICONT

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM

133 Apdisk

Spring 2004

Menubar

String table
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Tai nguyén cua rng dung (Resources)...(tt)

Block Header Englizh [United States) (040904b0)

LegalCopyright Copyright = 2003

Version Information

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 37

M6t chuong trinh tdng quat xay dwng trén Win32 API

¢ Cac budc tao lap chwong trinh
» Ham bat dau

= WinMain

- Dang ky 16p clra sb

- Tao lap ctra sb giao dién

= Thwc hién vong lap x&r ly message
+ Menu script
+ Ham xt& ly message cla clra sb

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 38
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M6t chwong trinh téng quat xay dwng trén Win32 API...(tt)

+ WinMain:
int APIENTRY WinMain(HINSTANCE hinstance,
HINSTANCE hPrevinstance,
LPSTR IpCmdLine,
int nCmdShow)
= hinstance: handle cliia (rng dung
» hPrevinstance: handle cta thé hién trwdc clia cing mét
trng dung. Trong Win32, gia tri nay = NULL
» IpCmdLine: chudi chtvra dong l1énh (command line).
VD. “winword c:\My documents\baitap.doc”

» NnCmdShow: xac dinh cach thirc clra s6 dwoc hién thi.
VD. MAXIMIZE, MINIMIZE, SHOW, HIDE,...

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 39

M6t chwong trinh tdng quat xay dwng trén Win32 API...(tt)

+ Dang ky l&p ctra sb:
ATOM MyRegisterClass(HINSTANCE hinstance)

+ Tao lap clra sb giao dién:
BOOL Initinstance(HINSTANCE hinstance, int nCmdShow)

¢ Thyc hién vong lap xt&r ly message

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 40
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M6t chwong trinh téng quat xay dwng trén Win32 API...(tt)

+ Menu script:
IDC_MYAPP MENU DISCARDABLE
BEGIN
POPUP "&File"
BEGIN
MENUITEM "E&xit", IDM_EXIT
END
POPUP "&Help"
BEGIN
MENUITEM "&About ...", IDM_ABOUT
END
END

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 41

M6t chwong trinh tdng quat xay dwng trén Win32 API...(tt)

+ Ham xt& ly message cta clra sb:

- X ly message cho ctra sb giao dién chinh
LRESULT CALLBACK WndProc(HWND hWnd, UINT message,
WPARAM wParam,
LPARAM IParam)

= X ly message cho dialog box “About”
LRESULT CALLBACK About(HWND hDIg, UINT message,
WPARAM wParam,
LPARAM IParam)

C4W - Basic - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 42
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Cam on - Hoi & Bap

C4W - Basic -

Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Lap trinh C trén Windows

Thw vién lién két dong
(DLL — Dynamic Link Library)
Nguy&n Tri Tuan

Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

+ Gidi thiéu

+ Xay dwng DLL

+ Cach thirc goi DLL trong trng dung

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gi¢i thiéu

« Lién két (Linking) 1a gi ?
+ Cac loai thw vién
+ Dinh nghia DLL

+ DLL va co ché quan ly bd nhe

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gi&i thiéu - Lién két (Linking) la gi ?

o Lién két Ia cach thirc ma trinh bién dich
nhung/két hop cac doan ma thwe thi cta
nhirng module thw vién (Lib) vao chwong
trinh

» CO 2 céch lién két:
- Lién két tinh (Static linking)
- Lién két ddong (Dynamic linking)
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Gi&i thiéu — Cac loai thw vién

+ Thuw vién lién két tinh (Static linking library)

= Dang file: .LIB

= Chlra ma lIénh nhi phan cta cac ham thw vién

= Dung dé nhung vao file chuong trinh khi thic hién giai
doan lién két (linking) ctia qua trinh bién dich
Trinh bién dich sé copy doan ma Iénh ciia ham thw vién
vao trong nhirng module goi

 Uu diém:
+ Dé thuc hién
+ Chuong trinh cé thé chay doc lap, khéng can céc file kém theo
+ Chuong trinh sé chay nhanh hon (néu kich thwéc nhd)

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 5

Gidi thiéu — Cac loai thw vién...(tt)

» Thw vién lién két tinh (tt)
= Khuyét diém:

+ Doan ma Iénh dwgc nhung véq file chwong trinh -
kich thwédc chwong trinh [on, ton bé nhé

+ Doan ma lénh dwoc nhL’mg’ vao nhiéu file chwong
trinh khac nhau = khoéng toi wu

« Khi thay d6i ham thw vién = phai bién dich lai toan bd
cac file chwong trinh

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 6
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Gidi thiéu — Cac loai thw vién...(tt)

¢ Thuw vién lién két ddng (Dynamic linking library)
= Dang file: .LIB va .DLL
File .Lib:
¢ Thuw vién nhap (Import library).
+ Khong chira ma Iénh clia cac ham,
+ Chi chira cac thong tin can thiét d& Hé diéu hanh nap thw vién DLL
va xac dinh cac ham export trong DLL
+ St dung khi dung cach thirc load-time dynamic linking
File .DLL:
+ Ch(ra ma lénh nhi phan clia cac ham thw vién
. E)gfo’c tai vao b6 nhé khi rng dung goi ham thw vién
+ Can co khi thye hién (rng dung
= Ma Iénh cua cac ham sé khéng dwoc nhidng vao trong
file chwong trinh ctua (rng dung
ng dung chi can lwu thdng tin ctia ham thw vién, va khi
can, Hé diéu hanh sé tai cac ham thw vién vao bd nho

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 7

Gidi thiéu — Cac loai thw vién...(tt)

» Thw vién lién két déng (it)
- Yu diém:
¢ Kich thwéc clia trng dung nho
+ Nhiéu (rng dung c6 thé dung chung 1 DLL, do d0, tiét
kiém b nho (th()ng thuwdng, cac irng dung c6 data
riéng, nhwng co thé chia xé ma lénh)
«+ Khi khéng con str dung, cé thé gidi phéng DLL khai
bd nh&
+ Khi can nang cép, chchi can thay thé file DLL, cac file
chwong trinh khac khéng bi anh hwéng
- Khuyét diém:
+ Khé st¥ dung hon

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 8
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Gi¢i thiéu - Binh nghia DLL

o La thw vién chira cac ham va di liéu co thé ]
dwoc goi tir cac module khac (module c6 thé
la 1 &ng dung EXE hay la mét DLL khac)

¢ DLL dwoc nap vao bd nhd luc run-time va
dwoc map vao vung nh¢ cua tién trinh goi

+ DLL c6 thé chira 2 loai ham thw vién:
= Export: dworc phép goi tir cac module khac
= Internal: chi dwoc dung néi bod trong DLL

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 9

Gidi thiéu - DLL va co ché quan ly b6 nh&

» Méi tién trinh (process) sé& nap DLL vao
khong gian dia chi ao (virtual address space)
cta chinh tién trinh d6

» Hé diéu hanh quan ly 1 bién dém (Count)
cho mdi DLL. Bién Count dwoc tang lén 1
khi DLL dwoc nap (b&i ham LoadLibrary);
va bi giam di 1 khi dwgc giai phong (b&i ham
FreelLibrary)

« Khi bién count=0 hay process két thuc,
DLL dwoc giai phong khdi bd nhé

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 10
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Gidi thiéu - DLL va co ché quan ly bd nhé...(it)

¢ Cac ham DLL dwgc thwce thi trong “nglr
canh” cta tiéeu trinh (Thread) goi ham, do dé:
- DLL st dung Stack cua tiéu trinh

- DLL st dung khéng gian dia chi 4o cla tién
trinh goi

» DLL cap phat bd nhé cho nhirng bién dong trén
khéng gian dia chi ao cuia tién trinh goi

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 11

Xay dwng DLL

+ Xay dwng DLL bang thw vién Win32 API

+ Xay dwng DLL bang thw viéen MFC

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 12
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Xay dwng DLL — Duing thw vién Win32 API

¢ Vidutao lap DLL
+ Phan tich cac khai bao
+ Phan tich ham DIlIMain

« Vidu lién két DLL v&i 1 ’ng dung

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 13

Xay dwng DLL — Dung thw vién Win32 API...(tt)

¢ Vidutao lap DLL

= Chon menu File > New
Chon tab Projects
Chon loai project “Win32 Dynamic Link Library”
Pat tén project va xac dinh dwdng dan thw muc
trong 6 “Location”

Step 1: Chon loai vng dung “A DLL that exports
some symbols”

Nhan Finish dé két thic

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 14
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Xay dwng DLL — Dung thw vién Win32 API...(tt)

+ Phan tich cac khai bao

<DLL-Name>.h

#define DLLEXPORT _ declspec(dllexport)
#define DLLIMPORT _ declspec(dllimport)

// Vi du khai bao 1 bién “xudt khiu”
DLLEXPORT int nD1l1=0;

// Vi du khai bao 1 ham “xuit khiu”
DLLEXPORT int £nD1l1 (void) ;

- dllexport (xuat khau): cung cip ham, di¥ liéu, tai
nguyén,... cho cac chwong trinh/DLL khac st
dung

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 15

Xay dwng DLL — Dung thw vién Win32 API...(tt)

+ Phan tich cac khai bao (tt)

- dllimport (nhap khau): |a load 1 ham, hay dir
liéu, hay tai nguyén,... ttv 1 DLL khac dé st
dung

<App-Name>.h

#define DLLIMPORT _ declspec(dllimport)

// Vi du khai bao 1 bién “nhap khau”
DLLIMPORT int nD11;

// Vi du khai bao 1 ham “nhap khiu”
DLLIMPORT int £nDl1l (void);
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Xay dwng DLL — Dung thw vién Win32 API...(tt)

+ Phan tich ham DIlIMain

<DLL-Name>. cpp
BOOL APIENTRY Dl1lMain( HANDLE hModule,
DWORD ul_ reason_ for call,
LPVOID lpReserved
)

switch (ul_reason for call)
{
case DLL PROCESS ATTACH:
case DLL THREAD ATTACH:
case DLL THREAD DETACH:
case DLL PROCESS DETACH:
break;

}

return TRUE; 7
}

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 17

Xay dwng DLL — Dung thw vién Win32 API...(tt)

+ Phan tich ham DIIMain (tt)
« Ham DIIMain lIa ham dau vao chinh ctia DLL

Ham DlIMain dwoc goi khi DLL d:u’o’c Ioad, vao
bd nhd hoac khi Windows yéu cau DLL két thuc
(unload khoi b6 nh&)
Ham DIIMain cé nhiém vu kh&i tao hoac giai
phéng cac tai nguyén st dung cho DLL dé (néu
co)
Cac tham sé:

¢ hModule: handle ctia DLL, do Windows tao ra

eul reason for call: nguyén nhan ham DIlIMain
dwoc goi

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 18
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Xay dwng DLL — Dung thw vién Win32 API...(tt)

+ Phan tich ham DIIMain (tt)
= DLL PROCESS ATTACH:

+ Ham DIIMain v&i tham sb DLL PROCESS ATTACH duwoc goi khi
process tién hanh load DLL

+ Thw vién DLL dang dwgc Windows anh xa vao vung nh& cla
tién trinh (thwc hién 16i goi DLL).

+ Day la co hoi dé DLL khoi tao cac bién, cap phat ving nho hay
nhirng thao tac can thiét khac trwdc khi cho phép tién trinh goi
dén cac ham cla thw vién

= DLL_PROCESS_ DETATCH:

+ Thw vién DLL dwoc giai phong khéi ving nhé cua tién trinh do 1
trong 3 nguyén nhan: nap DLL khong thanh cong, tién trinh két
thuc, hay tién trinh goi ham FreeLibrary

+ Day la co hoi dé giai phong cac bién hay tai nguyén ma DLL da
cap phat
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Xay dwng DLL — Dung thw vién Win32 API...(tt)

« Phan tich ham DIIMain (tt)
= DLL _THREAD ATTACH:

« Khi tién trinh tao méi 1 tiéu trinh (thread), Windows goi ham
DIIMain cua tat c& cac thw vién DLL dang dwoc st dung véi tién
trinh do

+ Pay la co hoi dé khéi tao cac bién dung cho tiéu trinh

+ Lwu y rang tinh hudng nay chi xay ra khi tiéu trinh dwoc tao sau
khi thw vién DLL da load vao tién trinh, c6 nghia rang néu DLL
dwoc load bang ham LoadLibrary thitat ca cac tiéu trinh
hién c6 (trong tién trinh) s& khoéng goi ham DIIMain v&i tham sb
nay

= DLL _THREAD DETACH:

+ Khi 1 tiéu trinh két thic, Windows goi ham DIIMain cua tat ca
cac thw vién DLL dang dwoc str dung vé&i tién trinh nay
+ Day la co hoi dé gidi phong cac bién dung cho tiéu trinh

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 20
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Xay dwng DLL — Dung thw vién Win32 API...(tt)

Vi du lién két DLL v&i 1 ing dung

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 21

Xay dwng DLL — Dung thw vién MFC

+ Vidutao lap DLL

+ Phan tich cac khai bao

+ Dinh nghia ham export

¢ Cac dang thw vién DLL cia MFC

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 22
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Xay dwng DLL — Dung thw vién MFC...(tt)

¢ Vidutao lap DLL

Chon menu File > New

Chon tab Projects

Chon loai project “MFC AppWizard (dll)”

Pat tén project va xac dinh dwdng dan thw muc
trong 6 “Location”

Step 1: Chon loai yng dung “Regular DLL using
shared MFC DLL”

Nhan Finish dé két thuc
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Xay dwng DLL — Dung thw vién MFC...(tt)

+ Phan tich cac khai bao
- CMyDIIApp: 16p ké thira tir Ip CWinApp, quan
ly toan b6 DLL
class CMyDllApp : public CWinApp
{
public:
CMyD1lApp () ;
DECLARE MESSAGE MAP ()

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 24
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Xay dwng DLL — Dung thw vién MFC...(tt)

+ Dinh nghia ham export

<DLL-Name>. cpp

#define DLLEXPORT _ declspec(dllexport)
#define DLLIMPORT _ declspec(dllimport)

// Vi du khai bao 1 ham “xuit khiu”
DLLEXPORT int £nD11l (void) {

AFX MANAGE STATE (AfxGetStaticModuleState()) ;
// Céac lénh cta ham ..

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Xay dwng DLL — Dung thw vién MFC...(tt)

MFC AppWizard - Step 1 of 1 21x|

*._Microsoft Developer Studio ‘wihat type of DLL would you like to create?
Fils Edit ¥iew Inzert Build Help

" Begular DLL with MFC statically linked

B Project B Project.cpp

e T b & Regular DLL uzsing shared MFC DLL

" MFC Extension DLL [using shared MFC DLL)
JiTooo:

Wwhat features would vou like in your DLL?

[~ Automation
™ windows Sockets

‘wiould you like to generate source file comments?

& ez please
Mo, thank you

< Back | Tewt > | FEinizh I Cancel |

Cac dang thw vién DLL cua MFC
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Xay dwng DLL — Dung thw vién MFC...(tt)

¢ Cac dang thw vién DLL cua MFC

= Regular DLL:

+ Chi export cac ham theo dang C-style, khéng thé export class,
ham thanh phan cua class, cac ham dinh nghia chong
(overloaded function)

+ Céac (rng dung Win32 va MFC déu cé thé dung véi loai DLL nay

. “witi; MFC statically linked”: DLL s& dworc lién két v&i cac DLL
chuan ctia MFC theo cach lién két tinh.

+ “using shared MFC DLL": DLL sé& duworc lién két voi cac DLL
chuén ctia MFC theo cach lién két dong.

= MFC Extention DLL:
+ Cho phép export cac class. ng dung khac co thé tao cac object
tr class, hoac xay dwng cac I&p ké thiva twr class
« DLL sé& duoc lién két voi cac DLL chuén clia MFC theo cach lién
két dong.
+ Chi ¢6 cac rng dung MFC mai cé thé dung véi loai DLL nay

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 27

Cach thue goi DLL trong trng dung

+ Cach thirc tim kiém file DLL

+ Load-time Dynamic Linking

+ Run-time Dynamic Linking

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 28
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Cach thire tim kiém file DLL

+ Hé diéu hanh Windows sé tim file DLL trong
cac thw muc sau:
= Noi chira chwong trinh 'ng dung goi DLL
= Thw muc hién hanh
= Thw muc system, system32
= Thw muc Windows

- Cac thu muc duoc liét ké trong bién méi trwdng
PATH

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 29

Cach thre goi DLL trong trng dung — Load-time

+ ng dung sé goi ham export cia DLL mét cach
“twdng minh” (giong nhw cach goi ham cua thw
vién lién ket tinh)

+ Yng dung can phai liéen két vai file thw vién nhap
(Import Lib) cua DLL

+ Ung dung sé& nap DLL ngay thoi diém dau tién
chwong trinh chay

o Uu diém:

» DPon gidn, dé s dung vi gibng nhw cach dung thw vién
tinh

+ Khuyét diém:
= Néu khéng tim ra DLL ltc nap, &ng dung sé két thic

ngay

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 30
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Cach thtrc goi DLL trong tyng dung — Load-time...(tt)

+ Cach lam:
= Add file thw vién nhap (D11Name.1ib) vao
project
- Khai bao cac ham, bién IMPORT tw DLL
= Goi ham cua thw vién DLL nhw goi ham binh

thwdng

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 31

Cach thue goi DLL trong wng dung — Run-time

+ Cach lam:

« Ung dung s& ding ham LoadLibrary hay
LoadLibraryEx dé nap DLL tai th&i diem can
thiét

= Sau khi DLL dwoc nap, tng dung sé dung ham
GetProcAddress dé 4y dja chi cia ham
export trong DLL

- ng dung sé& goi ham export trong DLL bang
cach dung con trd ham tra vé tir ham
GetProcAddress

= Cach nay khéng can dung dén file thw vién nhap
(Import Lib.)

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 32
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Cach thwre goi DLL trong yng dung — Run-time...(tt)

o Uu diém:
- Co6 thé xtr ly 16i khéng tim thay DLL, tranh két
thuc rng dung tirc thei, thé hién théng bao 16i
do ng dung qui dinh

C4W - DLL - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 33

Cach thue goi DLL trong wng dung — Run-time...(tt)

¢ Vidu: goi ham myFunc (LPTSTR) tw thw vién MYDLL.DLL
// Pinh nghia Prototype cua ham
typedef VOID (*MYPROC) (LPTSTR) ;
HINSTANCE hinstLib;
MYPROC ProcAddr;
// Nap DLL va léy handle cua DLL module
hinstlLib = LoadLibrary (“MYDLL") ;
// Néu load thanh céng, ldy dia chi ctia ham myFunc
// trong DLL
if (hinstLib !'= NULL) {
ProcAddr = (MYPROC) GetProcAddress (hinstLib,
"myFunc") ;
// Néu liy duoc dia chi ham, goi thuc hién ham
if (ProcAddr '= NULL)
(ProcAddr) (“A parameter string \n");
// Giai phéng thu vién DLL
FreeLibrary (hinstLib) ;
}
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Cam on - Hoi & Bap
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Lap trinh C trén Windows

Ky thuat Iap trinh Visual C++ (MFC)

Nguyén Tri Tuén
Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

+ Gigi thiéu vé MFC

+ Chuwong trinh MFC dau tién

+ X ly Mouse va Keyboard

+ X ly menu

+ Toolbar, Statusbar

+ Cac Control

+ Xay dwng va xt ly hép thoai (Dialog box)

+ Documents va Views: Scroll view, List view,
Tree view

¢ SDI — Single Document Interface
¢ MDI - Multi Document Interface

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gidi thiéu vé MFC

s MFClagi?
» Mét sb tinh ndng ciia MFC qua trng version
+ Céac thanh phan cta 1 *ng dung trong VC++

+ Cac man hinh giao dién chinh cia VC++ 6

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gidi thiéu vé MFC — MFC la gi ?

+ Microsoft Foundation Class

+ La mét thw vién cac Iop (class, OOP) trong ngdn
nglr Visual C++, dung cho viéc lap trinh trén
Windows

+ PDuwoc xay dwng trén co s& cac ham thuw vién API
cua Windows

+ Version 6 c6 khoang 200 class

+ Gilp cho nguwi 18p trinh c6 thé xay dung tng
dung nhanh va it ton céng strc hon so voi viéc sir
dung don thuan cac ham thw vién API cla
Windows

+ Ta van co thé goi cac ham Windows API trong
MFC

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gidi thiéu vé MFC — MFC la gi ?...(tt)

¢ Trong 1 rng dung MFC, ta thwong khong
goi ham Windows API tryc tiép, ma sé tao
cac object tr nhirng I6p cua MFC, va goi
phuwong thirc clia object dé
» Da sb cac phwong thirc cia MFC class ¢
cung tén voi nhirng ham Windows API
+ MFC tao ra mét Application Framework,
giup:
- Thiét 1ap kién trac clia ’ng dung mot cach nhét
quan va khoa hoc
= Che déau di nhiéu phan chi tiét ma Windows API
doi hoi, giup developer “thanh thoi” hon

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gioi thiéu vé MFC - Mét sb tinh nang cia MFC

+ Version 1:
= Cac lop List, Array, String, Time, Date, File access,...
= Cac l6p giao dién co ban
= MDI, OLE 1.0
+ Version 2:
= File open, save
Print preview, printing
Scrolling window, Splitter window
Toolbar, Statusbar
Truy xuat dwoc dén cac control ctiia VB
Tro gilp theo ngir canh (Context-sensitive help)
= DLL

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gi&i thiéu v& MFC - Mot s tinh nang ctia MFC...(tt)

+ Version 2.5:

- H6 tro ODBC (Open Database Connectivity),
cho phép truy xuat den cac CSDL Access,
FoxPro, SQL Server,...

= OLE 2.01
+ Version 3:
= Hb tro tab dialog (property sheet)
= Docking control bar
+ Version 3.1:
= Hb tro cac control chuan cta Windows 95
= ODBC level 2 with Access Jet database engine
= Cac I&p Winsock phuc vu lap trinh TCP/IP

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gidi thiéu vé MFC - Mét s6 tinh nang ciia MFC...(tt)

+ Version 4.0:
= ADO (Data Access Object)
= Windows 95 docking control bar
- Bb sung thém I&p TreeView va RichEdit
- Cac I6p dong bd hoa cac tiéu trinh
+ Version 4.2:
= Cac Iop Winlnet
= Cac lop ActiveX document server
= Cac tinh nang mé rong cua ActiveX control
= Tang cworng mot sb kha nang cia ODBC

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gidi thiéu vé MFC - M6t sb tinh nang ctia MFC.. (tt)

+ \ersion 6:

- Hb tro cac I&p cho nhivng control chuan trong IE
4.0

= H6 tro Dynamic HTML, cho phép tao 1ap déng
cac trang HTML

= Active Document Containment, cho phép rng
dung MFC c6 thé chira cac Active Document

- OLE DB va ADO

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 9

Gioi thiéu vé MFC - Cac thanh phan cda 1 &ng dung

Vlsual Ct+
Caode compilation Reseource compilation
e Resource compiler
] So do
bién dich
céc thanh
phan cla
1 ng
dung

trong
S e R
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Gidi thiéu vé MFC - Cac man hinh giao dién chinh
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Gigi thiéu vé& MFC - Cac man hinh giao dién chinh...(tt)
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Chwong trinh MFC dau tién

+ ng dung don gian dung Application
Framework

+ 'ng dung phtrc tap hon (Dialog-based App)

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 13

Chwong trinh MFC dau tién - ng dung don gian

¢ Tao rng dung

 Cac thanh phan cta chwong trinh

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 14
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ng dung don gian - Tao &ng dung

¢ Chon menu File > New
+ Chon tab Projects
+ Chon loai project “Win32 Application”

Pat tén project va xac dinh dwérng dan thw muc trong 6
“Location”

Step 1: Chon loai rng dung “An empty project”
Nhéan Finish dé két thuc
Add cac file Hello.h va Hello.cpp vao project
Chon menu Project > Settings

« Chon project trong ctra sb bén trai

= Chon tab General

= Chon “Use MFC In A Shared DLL”

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

* & o *

*

ng dung don gian - Tao (rng dung...(tt)

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Hello.h
class CMyApp : public CWinApp {
public:
virtual BOOL Initlnstance ();
I3
class CMainWindow : public CFrameWnd {
public:
CMainWindow ();
protected:
afx_msg void OnPaint ();
DECLARE_MESSAGE_MAP ()
|3 7

16
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ng dung don gian - Tao &ng dung...(tt)

Hello.cpp

#include <afxwin.h>

#include "Hello.h"

CMyApp myApp;

T T T

/Il CMyApp member functions

BOOL CMyApp::Initinstance () {
m_pMainWnd = new CMainWindow;
m_pMainWnd->ShowWindow (m_nCmdShow);
m_pMainWnd->UpdateWindow ();
return TRUE;

}

W T ]

// CMainWindow message map and member functions
BEGIN_MESSAGE_MAP (CMainWindow, CFrameWnd)

ON_WM_PAINT ()
END_MESSAGE_MAP () 7

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 17

ng dung don gian - Tao (rng dung...(tt)

Hello.cpp...(tt)
CMainWindow::CMainWindow () {
Create (NULL, _T ("The Hello Application"));
}
void CMainWindow::OnPaint () {
CPaintDC dc (this);
CRect rect;
GetClientRect (&rect);
dc.DrawText (_T ("Hello, MFC"), -1, &rect,
DT_SINGLELINE | DT_CENTER |
DT_VCENTER);
} Z

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 18
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ng dung don gian - Tao &ng dung...(tt)

[ The Hello Application -0 x|

HelloMFC

ng dung MFC don gian

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Spring 2004 19

ng dung don gidn — Cac thanh phan cla c.trinh

+ CWinApp: 1&p chinh cia MFC dé quan ly trng
dung. Chtra dwng vong lap nhén message va phan
phoi message dén cac clra sO cua wng dung

+ CMyApp: 1&p ké thira tor Ip CWinApp
class CMyApp : public CWinApp {

public:
virtual BOOL InitInstance ()

};
¢ Initinstance(): ham kh&i tao (rng dung, override 1én

ham chuan cua lop CWinApp

BOOL CMyApp: :InitInstance () {
m_pMainWnd = new CMainWindow;
m_pMainWnd->ShowWindow (m_nCmdShow) ;
m_pMainWnd->UpdateWindow () ;
return TRUE;

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 20
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Yng dung don gian — Cac thanh phan cla c.trinh...(tt)

¢ CWnd: Iop chinh cia MFC dé quan ly cac loai ctra
sb giao dién. Co nhiéu Iop duwoc ké thira tr 16p
nay dé quan ly cac loai ctra sd khac nhau
(CTreeCtrl, CListBox, Cedit,...)

+ CFrameWnd: I&p ké thira tlr I&p CWnd, dé quan ly
ctra sb giao dién chinh ca rng dung

+ CMainWindow: I&p ké thira tir I&p CFrameWnd
class CMainWindow : public CFrameWnd ({
public:
CMainWindow () ;
protected:
afx _msg void OnPaint ();
DECLARE MESSAGE MAP ()

};

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 21

Ung dung don gidn — Céac thanh phan cla c.trinh...(tt)

+ CMainWindow(): ham kh¢i tao ctra so giao dién cua
¢ng dung, override 1&n ham chuan cua lop
CFrameWnd
CMainWindow: :CMainWindow () {

Create (NULL, T ("The Hello Application"));

}

¢ OnPaint; ham thanh phan cua Iop CMainWindow, duoc
goi khi can cap nhat néi dung ctra so Ham nay duo’c
dinh nghta chéng I1én ham chuan cua I&p CFrameWnd.
void CMainWindow: :OnPaint () ({
CPaintDC dc (this) ;
CRect rect;
GetClientRect (&rect):;
dc.DrawText (_T ("Hello, MFC"), -1, &rect,
DT _SINGLELINE | DT CENTER |
DT VCENTER) ;

}

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 22
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Yng dung don gian — Cac thanh phan cla c.trinh...(tt)

+ Message Map:

- Lam sao dé x& ly 1 message ?

- MFC dung Message Map dé lién két cac
message v&i nhirng ham thanh phan cua lop
clra sO

- M6i message s€ dwoc xtr ly bdi 1 ham thanh
phan twong ng

BEGIN_MESSAGE MAP (CMainWindow, CFrameWnd)

ON_WM_PAINT ()
END_MESSAGE MAP ()

= ON_WM_PAINT la 1 macro dwoc dinh nghia
trong Afxmsg_.h, mac nhién lién két message
WM_PAINT v&i ham OnPaint

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 23

Ung dung don gidn — Céac thanh phan cla c.trinh...(tt)

* X ly thém message WM_LBUTTONDOWN

= B6 sung thém 1 ham thanh phan vao khai bao cla 16p
CMainWindow:
afx msg void OnLButtonDown (UINT nFlags,

CPoint point) ;

» Bd sung thém 1 macro vao khai bao Message Map:
ON_WM LBUTTONDOWN ()

= Dinh nghia ham thanh phan OnLButtonDown:

void CMainWindow: :OnLButtonDown (UINT nFlags,
CPoint point)

MessageBox ("Left button clicked !'",
"Mouse", MB OK) ;
}

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 24
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Yng dung don gian — Cac thanh phan cla c.trinh...(tt)

* X ly thém message WM_MOUSELEAVE
= Bd sung thém 1 ham thanh phan vao khai bao cta 16p
CMainWindow:
afx msg LRESULT OnMouseLeave () ;

= B sung thém 1 macro vao khai b4o Message Map:
ON_MESSAGE (WM_MOUSELEAVE, OnMouseLeave)

» Dinh nghia ham thanh phan onLButtonDown:
LRESULT CMainWindow: :OnMouseLeave ()

{

MessageBox ("Mouse leaved !'", "Mouse", MB OK) ;
return O;
C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 25

Chwong trinh MFC dau tién — Dialog-based App

» Tao &ng dung bang cach st dung MFC
AppWizard

 Cac thanh phan cta chwong trinh

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 26
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Dialog-based App - Tao rng dung bang MFC AppWizard

+ Chon menu File 2> New

+ Chon tab Projects

¢ Chon loai project “MFC AppWizard (exe)”

» D4t tén project va xac dinh dwérng dan thw
muc trong 6 “Location”

¢ Step 1: Chon loai (*'ng dung “Dialog-based”

+ Step 2 Chi chon option “3D controls”. Go
tiéu de cua rng dung vao 6 “Enter a title...”

« Step 3: chon theo ché dd mac dinh
+ Nhan Finish dé két thac

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 27

Dialog-based App - Tao &ng dung bang MFC AppWizard...(tt)

&My 1st MFC program il

Cancel |

TODO: Place dialog contrals here.

ng dung MFC (Dialog-based)

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 28
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Dialog-based App - Cac thanh phan cta chwong trinh

+ Cac file chwong trinh: (xxx la tén project)
= xxx.h: header file cua file xxx.cpp, chira khai bao lop ]
CxxxApp dé& quan ly toan bd &ng dung. Lép CxxxApp ké
thira tr I&p CWinApp cia MFC

= xxxDlg.h: head,er file cua file x2<xDIg.cpp, chira khai bao
I6p CxxxDlg de quan ly ctra s6 Dialog giao dién cua tng
dung. L&p CxxxDlg ké thira tir I&p CDialog cua MFC

«» Resource.h: header file, chtra cac hang ID cla cac
resource duwgc dinh nghia trong file xxx.rc

= xxxDlg.cpp: cai dat cac ham thanh phan cta 16p
CxxxDlIg

= XXX.cpp: cai dat cac ham thanh phan cutia I&p CxxxApp

= xxx.rc: md ta cac resource (tai nguyén) cta (rng dung

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 29

Dialog lased App- Cac thanh phan cta chwong trinh...(tt)

+ L&p CxxxDig:
» Trong &ng dung Dialog-based, ctra sé giao dién chinh la
1 Dialog, nén (rng dung dung I&p CxxxDlg thay vi l&p
CMainWindow

class CxxxDlg : public CDialog
{
public:
CxxxD1lg (CWnd* pParent = NULL) ;
enum { IDD = IDD_ xxx DIALOG };
protected:
virtual void DoDataExchange (CDataExchange* pDX) ;
protected:
HICON m_hIcon;
virtual BOOL OnInitDialog() ;
afx msg void OnPaint() ;
afx msg HCURSOR OnQueryDragIcon() ;
DECLARE MESSAGE_ MAP ()
};

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 30
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X& ly Mouse va Keyboard

+ X ly mouse
= Théng diép ciia mouse
= Vi du: V& hinh bang mouse

+ X ly keyboard
= Théng diép cua keyboard
= Vi du: X& ly phim nhan

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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X& ly Mouse

¢ Théng diép ciia mouse
= WM_LBUTTONDOWN
= WM_LBUTTONUP
= WM_LBUTTONDBLCLK
= WM_RBUTTONDOWN
- WM_RBUTTONUP
= WM_RBUTTONDBLCLK
- WM_MOUSEMOVE
- WM_MOUSEWHEEL

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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X ly Mouse...(it)

+ Thong diép ciia mouse (tt)
= V&i moi théng diép clia mouse, Windows goi
kém 2 tham sb wParam va IParam
- wParam: cho biét phim nao dang dwoc nhan
(Ctrl, Shift)
= |Param: cho biét toa dd hién tai
+ LOWORD(IParam): toa do x
+ HHIWORD(IParam): toa d0 y

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 33

X ly Mouse...(tt)

« Vidu: V& hinh bang mouse
= M0 ta: khi user nhén gitr nut trai chudt & di chuyén > vé
1 dwdng thang

» Céc xt ly can thiét:
+ WM_LBUTTONDOWN <> OnLButtonDown
+ WM_MOUSEMOVE <~ OnMouseMove

= Cac budc thwe hién:
« Dinh nghia 2 bién m_PrevX, m_PrevY trong class CxxxDlg

+ Dinh nghia ham x& ly message WM_LBUTTONDOWN trong
class CxxxDlg

+ Binh nghia ham x& ly message WM_MOUSEMOVE trong class
CxxxDlg

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 34
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X ly Mouse...(it)

+ V& hinh bang mouse...(tt)

void CxxxDlg: :OnLButtonDown (UINT nFlags,
CPoint point)

// TODO: Add your message handler code here
// and/or call default
m_PrevX = point.x;

m_PrevY = point.y;

CDialog: :OnLButtonDown (nFlags, point);

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 35

X ly Mouse...(tt)

«+ V& hinh bang mouse...(tt)

void CxxxDlg: :OnMouseMove (UINT nFlags, CPoint point)
{
// TODO: Add your message handler code here
if ((nFlags & MK_LBUTTON) == MK_LBUTTON) {
// Get the Device Context
CClientDC dc(this) ;

// Draw a line from the prev point to current point
dc.MoveTo (m_StartX, m_StartY);
dc.LineTo (point.x, point.y);

// Save the current point as the previous point
m_PrevX = point.x;
m_PrevY = point.y;

}

CDialog: :OnMouseMove (nFlags, point);
}

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 36
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X ly keyboard

+ Thoéng diép cua keyboard
» WM_KEYDOWN / WM_KEYUP: phat sinh khi 1 phim
(khéng phai la phim hé thong) dwoc nhan xuong/tha ra
+ Ham x& ly twong rng: CWnd::OnKeyDown, CWnd::OnKeyUp
+ wParam: virtual-key code

« IParam: chira cac théng tin khac (sb lan 13p lai phim, scan code,
extended key,...)

« WM_CHAR: 13 két qua phat sinh do message
WM_KEYDOWN, bao hiéu 1 ky ty in dwoc (printed
character) da dwgc tao ra

+ Ham x& ly twong rng: CWnd::OnChar

+ wParam: ma ky tw

+ IParam: chira céc thong tin khac (s0 lan 1ap lai do nhan git
phim, c6 phim Alt nhan kém,...)

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 37

X ly keyboard...(tt)

« Vi du: X ly phim nhén
= M6 t&: khi user nhan mét phim = hién thj 1
MessageBox thong bao

= C4c x ly can thiét
+ WM_KEYDOWN < OnKeyDown

= Cac budc thwe hién
¢ Dinh nghia ham x& ly message WM_KEYDOWN
trong class CxxxDlg

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 38
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X& ly menu

+ M6ét vai khai niém

+ Tao lap menu

+ Load va hién thi menu

+ X ly khi menu item dwoc chon
«+ Thay dbi trang thai menu

e Vidu

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 39

X& ly menu - M6t vai khai niém

+ Menu bar: thanh menu. Bao gdém nhiéu drop-down
menu va menu item

+ Drop-down menu: mét phan cla menu bar, chiva
cac menu item hoac cac drop-down menu khac.
VD. File, Edit, ...

¢ Menu item: twong ng v&i 1 1énh cua chuwong
trinh. M6i menu item dwoc xac dinh bang 1 s6
nguyén phan biét, goi la item ID hay command ID.
VD. Open, Save’,

+ Popup menu: gibng nhw drop-down menu, nhwng
co thé xuat hién & vi tri bat ky trén man hinh
(thwdng khi nhan nut phai mouse)

+ System menu: chira cac Iénh hé thong diéu khién
ctra sO. VD. Minimize, Maximize, Close, ...

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 40
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Xt ly menu - Tao lap menu

» Thuong c6 2 cach chinh dé tao menu:

= Tao menu & dang resource cua rng dung, va
load vao khi chay

- Tao tryce tiép bang cac ham khi (rng dung dang
chay.
+ L&p st dung dé& quan ly menu: CMenu
+ Cac ham thanh phan: CreateMenu, InsertMenu, ...

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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X& ly menu - Tao lap menu...(tt)

XXX.rc
IDR_MAINFRAME MENU PRELOAD DISCARDABLE
BEGIN
POPUP "&File"
BEGIN
MENUITEM "&New\tCtrl+N", ID_FILE_NEW
MENUITEM "&Open.. \tCtrl+0O", ID_FILE_OPEN
MENUITEM SEPARATOR
MENUITEM "E&xit", ID_APP_EXIT
END
POPUP "&Edit"
BEGIN

MENUITEM "&Undo\tCtr+Z", ID_EDIT_UNDO
MENUITEM SEPARATOR

MENUITEM "Cu&t\tCtrl+X", ID_EDIT_CUT
MENUITEM "&Copy\Ctrl+C", ID_EDIT_COPY
MENUITEM "&Paste\tCtrl+V", ID_EDIT_PASTE

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

END
END 7
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X0 ly menu - Load va hién thi menu

¢ Xac dinh menu bar khi tao clra sé:
Create (NULL, T("My Application"),
WS_QVERLAPPEDWINDOW, rectDefault, NULL,
MAKEINTRESOURCE(IDR;MAINFRAME));

+ Thay déi menu bar:

CMenu menu;

menu.LoadMenu (IDR_MAINFRAME) ;
SetMenu (&menu) ;
menu.Detach () ;

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 43

X0 ly menu - Load va hién thi menu...(tt)

+ MAKEINTRESOURCE: macro dung dé chuyén dbi
1 s0 nguyén (resource ID) thanh dang LPSTR

. CMenu::andMenu: load 1 resource menu bar va
gan vao doi twgng CMenu

+ CWnd::SetMenu: gan menu bar cho 1 civa s

+ CMenu::Detach: g& bé menu bar ra khéi ddi twong
CMenu, dé menu bar khéng bi huy bd cung v&i doi
twong CMenu khi ra khoi pham vi khai bao

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 44
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X& ly menu - Xt ly khi menu item dwoc chon

¢ Cac théng diép ciia menu
+ X ly Iénh ciia menu item

¢ Nhém [énh (Command range)

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 45

X& ly menu - X ly khi menu item dwoc chon...(tt)

¢ Cac théng diép cuia menu:
= WM_MENUSELECT: phat sinh khi user tac
dong Ién menu. Thoéng diép nay cé thé dung dé
cap nhat trang thai cia menu (trwd'ng hop menu
thay dbi theo ngir canh — Context-sensitive
Menu)
+« Ham xt ly twong (rng: CWnd::OnMenuSelect

+ wParam:

= LOWORD(wParam): ID clia menu item hodc index cla
menu popup

= HIWORD(wParam): cac thoéng tin khac (trang thai menu, loai
menu, ...)

+ |IParam: handle clia menu

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 46
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X& ly menu - Xt ly khi menu item dwoc chon...(tt)

¢ Cac thong diép ciia menu: (tt)
= WM_COMMAND: phat sinh khi user chon 1
menu item
¢« Ham x& ly twong &ng: CWnd::OnCommand
+ wParam:
= LOWORD(wParam): ID ctia menu item hoac cua control

» HIWORD(wParam): nguén gbc phét sinh, 1 néu sinh ra do 1
phim tat; 0 néu chon truc tiép t» menu

+ |Param:
» NULL néu message nay phat sinh t&» menu

» Néu message phat sinh tir 1 control, IParam sé chiva handle
clia control dé
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X& ly menu - X ly khi menu item dwoc chon...(tt)

¢ X ly 1énh ctia menu item
= Dya trén message WM_COMMAND
= Dinh nghia message map
ON_COMMAND (ID_FILE OPEN, OnMyFileOpen)
ON_COMMAND (ID_FILE EXIT, OnMyFileExit)

= Viét ham thanh phan x& ly cho menu item twong (rng
void CMainFrame: :OnMyFileOpen () {
// Thuc hién thao tac mé file

}
void CMainFrame: :OnMyFileExit () ({
PostMessage (WM_CLOSE, 0, 0);

}
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X& ly menu - Xt ly khi menu item dwoc chon...(tt)

¢ Nhém Iénh (Command range)

. L’éa 1 nhéom menu item hoat dong theo nguyén
tac “Chi c6 1 phan t& dwoc chon tai 1 thei diém”

= VD. Chtre nang vé hinh “Line / Circle /
Rectangle”

= Cach thre xtr ly ?
+ Cach 1: map tat ca xr ly clia cac menu item nay vao
chung 1 ham xtr ly
¢ Cach 2: dung macro ON_COMMAND_ RANGE

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 49

X& ly menu - X ly khi menu item dwoc chon...(tt)

¢ Nhém Iénh (Command range) (tt)
= Cach 1: map tat ca xr ly ciia cac menu item nay
vao chung 1 ham xt ly
// Pinh nghia Message map
ON_COMMAND (ID DRAW LINE, OnDraw)

ON_COMMAND (ID_DRAW CIRCLE, OnDraw)
ON_COMMAND (ID_DRAW_RECTANGLE, OnDraw)

// Ham x& ly chung, x&c dinh item hién hanh
void CMainFrame: :OnDraw () {
m_nCurrentDraw =
(UINT) LOWORD (GetCurrentMessage () ->wParam) ;
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X& ly menu - Xt ly khi menu item dwoc chon...(tt)

¢ Nhém Iénh (Command range) (tt)
= Cach 2: dung macro ON_COMMAND_ RANGE

// Pinh nghia Message map
ON_COMMAND RANGE (ID DRAW LINE,
ID DRAW RECTANGLE, OnDraw)

// Ham x@& ly chung, x&c dinh item hién hanh

void CMainFrame: :OnDraw (UINT nID) {
m_nCurrentDraw = nID;
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X ly menu - Thay dbi trang thai menu

+ Cac vi du:
» Khi user chon chirc ndng vé Circle 2 can thé hién 1 dau
check (M) phia trwéc
= Chtrc nang Cut/Copy/Delete chi dwoc kich hoat khi user
danh dau chon 1 doan text
= Chutrc nang Paste chi dwoc kich hoat khi clipboard khac
rong
¢ Cach xwr ly
void CMainFrame: :OnDraw (UINT nID) {
CMenu* pMenu = GetMenu() ;
pMenu->CheckMenultem(m_nCurrentDraw,MF UNCHECKED) ;

m_nCurrentDraw = nID;
pMenu->CheckMenulItem(m nCurrentDraw, MF CHECKED) ;

}
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X& ly menu — Vi du

¢ Tao 1 vyng dung SDI
= Chon menu File 2> New
Chon tab Projects
Chon loai project “MFC AppWizard (exe)”

Pat tén project va xac dinh dwdng dan thw muc
trong 6 “Location”

Step 1: Chon loai rng dung “Single Document”,
bd option “Document/View architecture support”

Nhan Finish dé két thuc
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X& ly menu — Vi du...(tt)

M Simple SDI
File Edit Wiew Help
=3
Ready LI
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X& ly menu — Vi du...(it)

+ X ly Iénh ciia menu item

= Vé thém vao menu popup File cac item: New,
Open, Save

= Dinh nghia Message Map cho cac ham x ly
item
ON_COMMAND (ID_FILE NEW, OnFileNew)
ON_COMMAND (ID_FILE OPEN, OnFileOpen)
ON_COMMAND (ID_FILE SAVE, OnFileSave)
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X& ly menu — Vi du...(tt)

+ X ly Iénh cia menu item (tt)

= Viét xi ly I&nh cho tirng item
void CMainFrame: :OnFileNew ()

{
// TODO: Add your command handler code here
MessageBox ("Ban vua chon item New", “File");

}

void CMainFrame: :OnFileOpen ()

{
// TODO: Add your command handler code here
MessageBox ("Ban vua chon item Open", “File");

}

void CMainFrame: :OnFileSave ()

{
// TODO: Add your command handler code here
MessageBox ("Ban vua chon item Save", “File");

}
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X& ly menu — Vi du...(it)

¢ X ly chon nhém Iénh
= Vé thém menu popup Draw véi cac item: Line, Circle,
Rectangle
= Binh nghia message map

ON_COMMAND_RANGE (ID_DRAW_LINE,
ID_DRAW_RECTANGLE, OnDraw)

- Viét ham x@ Iy
void CMainFrame: :OnDraw (UINT nID) {

CMenu* pMenu = GetMenu() ;

pMenu->CheckMenuItem(m_nCurrentDraw,
MF_UNCHECKED) ;

m _nCurrentDraw = nID;

pMenu->CheckMenultem(m_nCurrentDraw,
MF_CHECKED) ;
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Toolbar

» Tao mét &ng dung cé Toolbar bang
AppWizard

« Tao Toolbar bang I&p CToolBar

Standard

hedasn RV B o- @ HOE=E 4 & 7 o

-
-

@
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Toolbar - Tao mét rng dung bang AppWizard

¢ Tao m6t wyng dung c6 Toolbar béng
AppWizard
= Chon menu File 2> New
Chon tab Projects
Chon loai project “MFC AppWizard (exe)”
Pat tén project va xac dinh dwdng dan thw muc
trong 6 “Location”
Step 1: Chon loai rng dung “Single Document”,
bd option “Document/View architecture support”
Nhéan Finish dé két thuc
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Toolbar - Tao mét rng dung bang AppWizard...(tt)

MFEC AppWizard - Step 4 of 6

what features would you like to include?
plication

¥ Diacking tooibat

[ Printing and print preview

[~ Context-sensitive Help

v 30 contrals

[~ MAPI [Messaging &Pl

[ Windows Sockets

How do pou want your toolbars to look?
f+ Mormal

[X Check Box (3 Radia Button i Internet Egplorer ReBars
) Radic Button

How many files would vou like an your recent file ligt?

m Advanced...
< Back Hest > | Finish | Cancel |

Chon option nay dé AppWizard tw ddng tao ra mét
Docking Toolbar
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Toolbar - Tao mét rng dung bang AppWizard...(tt)

¢ Cac x ly trong ham OnCreate cua I&p

CMainFrame
if (!'m_wndToolBar.CreateEx(this, TBSTYLE FLAT,
WS_CHILD | WS_VISIBLE | CBRS_TOP|
CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS_FLYBY |
CBRS_SIZE DYNAMIC) ||
'm_wndToolBar.LoadToolBar (IDR_MAINFRAME) )

TRACEO ("Failed to create toolbar\n");
return -1; // fail to create
}
// Xac dinh thudc tinh Docking
m_wndToolBar.EnableDocking (CBRS_ALIGN_ ANY) ;
EnableDocking (CBRS_ALIGN_ ANY) ;
DockControlBar (&m_wndToolBar) ;
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Toolbar - Tao Toolbar bang I&¢p CToolBar

«+ Tao lap va hién thi

+ An/hién thanh ToolBar
CToolBar

COhject
CCmdTarget

¢ Thém cac ToolTip
va FlyBy text

CControlBar

CToolBar
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Toolbar - Tao Toolbar bang I&p CToolBar...(tt)

+ Tao lap va hién thj:

- Buwdc 1: thiét ké DrawToolBar bang RC editor,
bao gém cac chwc nang: Line, Circle,
Rectangle, c6 ID la IDR_DRAWTOOLBAR

m|f=1hN

. BL!’C')’C 2: trong class CMainFrame, dinh nghia
bién quan ly DrawToolBar

// class CMainFrame

CToolBar m_wndDrawToolBar;
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Toolbar - Tao Toolbar bang I¢p CToolBar...(tt)

¢ Budc 3: trong ham OnCreate cua I&p CMainFrame, viét

Iénh tao lap DrawToolBar

// Trong ham CMainFrame: :OnCreate

if (!'m_wndDrawToolBar.Create(this) ||
'm_wndDrawToolBar.LoadToolBar (IDR_DRAWTOOLBAR))

{
TRACEO (“Khong the tao duoc DrawToolBat\n") ;
return -1;

} 2

// Xac dinh tinh chat cia ToolBar

m_wndDrawToolBar.SetBarStyle (
m_wndDrawToolBar.GetBarStyle() | CBRS_TOOLTIPS |
CBRS_FLYBY | CBRS_SIZE DYNAMIC) ;

// Xac dinh tinh chit Docking

m_wndDrawToolBar.EnableDocking (CBRS_ALIGN_ ANY) ;

// Docking toolbar

DockControlBar (&ém_wndDrawToolBar) ;
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Toolbar - Tao Toolbar bang I&p CToolBar...(tt)

+ An/hién thanh ToolBar

= Cach thwe hién:
+ Thém 1 menu item m&i vao menu popup View, véi ID la
ID_VIEW_DRAWTOOLBAR
« Viét ham x& ly cho menu item nay
void CMainFrame: :OnViewDrawtoolbar ()
{
// TODO: Add your command handler code here
BOOL bVisible = m_wndDrawToolBar.GetStyle ()
& WS_VISIBLE;
ShowControlBar (&ém_wndDrawToolBar, !'bVisible,
FALSE) ;

CMenu* pMenu = GetMenu() ;
pMenu->CheckMenuItem ( ID_VIEW DRAWTOOLBAR,
('bVisible==1) ? MF_CHECKED : MF_UNCHECKED) ;

}
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Toolbar - Tao Toolbar bang I¢p CToolBar...(tt)

+ Thém cac ToolTip va FlyBy text
» ToolTip la 1 clra s6 nhd chira cau gidi thich
ngan vé cong dung cua 1 button trén ToolBar

=, - |
B|{|Ll| = §|E| |TimesNewH0man ﬂ |12 ﬂ
|

- FlyBy text la 1 cau théng bao dwoc hién thj trén
StatusBar khi user di chuyén mouse dén 1
button ctia ToolBar
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Toolbar - Tao Toolbar bang I&p CToolBar...(tt)

+ Thém cac ToolTip va FlyBy text (tt)
= Cach thwc hién:

¢ ToolBar phai c6 thuéc tinh CBRS_TOOLTIPS |
CBRS _FLYBY

+ Tao 1 bang mo ta chubi (StringTable)

« ID cuia chudi trung vai ID cha cac button trén ToolBar

+ Chubi c6 thé gém 2 phan:
<FlyBy Text>\n<ToolTip>

VD.

STRINGTABLE DISCARDABLE

BEGIN
ID DRAW_LINE "Draw a line\nLine"“
ID_DRAW CIRCLE "Draw a circle\nCircle"
ID DRAW RECTANGLE "Draw a rect\nRectangle"

END
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Statusbar

» Tao mét ng dung cé Statusbar bang
AppWizard

« Tao Statusbar bang |&p CStatusBar
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Statusbar - Tao mét (rng dung bang AppWizard

+ Tao mét rng dung c6 Statusbar bang
AppWizard
= Chon menu File 2> New
Chon tab Projects
Chon loai project “MFC AppWizard (exe)”
Pat tén project va xac dinh dwdng dan thw muc
trong 6 “Location”
Step 1: Chon loai rng dung “Single Document”,
bd option “Document/View architecture support”
Nhéan Finish dé két thuc
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Statusbar - Tao mét (rng dung bang AppWizard...(tt)

MFC AppWizard - Step 4 of 6

Wihat features would you like ta include?
ication

v Initial status bar

[~ Contest-sensitive Help

v 30 contrals

[~ MAPI [Messaging AP

[ Windows Sockets

How do pou want your toolbars to look?

Editing Coatrol: [Record
o e Mormal

[X Check Box (=) Radio Button " Internet Explorer ReBars
Radic Button

How many files would vou ke on your recent file list?

4 4::| Advanced
< Back Mest > | FEinizh | Cancel |

Chon option nay dé AppWizard ty dong tao
ra mot Statusbar
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Statusbar - Tao mét (rng dung bang AppWizard...(tt)

+ Cac x ly twong rng
// Pinh nghia céc vung trén Statusbar
// (file MainFrm.cpp)
static UINT indicators[] =
{
ID_SEPARATOR, // status line indicator
ID_INDICATOR_CAPS ,
ID INDICATOR NUM,
ID_INDICATOR SCRL,
};
// Tao lap Statusbar (ham OnCreate cta 1lép CMainFrame)
if (!'m_wndStatusBar.Create(this) ||
'm wndStatusBar.SetIndicators(indicators,
sizeof (indicators) /sizeof (UINT)))

TRACEO (“Khong thé tao dwoc Statusbar\n") ;
return -1; // fail to create

}
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Statusbar - Tao Statusbar bang I&p CStatusBar

« Tao lap va hién thi

+ An/hién Statusbar

+ Thé hién gitp d& cho ~ CS™tustar

cac menu item

COhject
ComdTarget

CControlBar

+ Phan vung trén
Statusbar

CBtatusBar

C4W - VisualC++ (MFC) - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 72



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Lap trinh C trén Windows

Thw vién dé hoa GDI
(Graphics Device Interface)
Nguy&n Tri Tuan

Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

+ Gioi thiéu

+ Cac khai niém co ban

¢ C4ac vi du vé hinh db hoa
+ X ly anh Bitmap

« In an (Printing)
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Gi¢i thiéu

» GDI 1a thw vién cung cip cac ham
(functions) va céac cau truc di liéu
(structures) can thiét dé &ng dung tao ra
nhirng két xuat dwdi dang d6 hoa (hién thi
|Ién man hinh, in ra may in,...)

» Cac ham GDI cho phép vé dwéng thang,
dwong cong, cac hinh da giac, xuat ky tw,
hién thi &nh bitmap, in an,...

» GDI khéng twong tac truc tiép voi thiét bi
phan cing, ma thédng qua céac driver

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Cac khai niém co ban

« Thiét bi d6 hoa (Graphics device)

+ Ngi¥ canh cua thiét bj (DC - Device Context)
+ DC trong MFC

+ Pbi twong vé (Drawing object)

«» Bbi twong vé trong MFC
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Cac khai niém co ban - Thiét bi dd hoa

« Thiét bj dd hoa (Graphics device): 1a nhirng
thiét bj cho phép thé hién cac két xuat dang
dd hoa trén do

- Thiét bj vat Iy (physical device): la nhirng thiét b
that nhw man hinh, ctra sO, may in,...

- Thiét bj “40” (logical device): la cac thiét bj dwoc
gia lap trong bd nhé, con gol la “mpmory
device”, c6 tac dung moé phdng thiét bi vat ly

+ Thu vién GDI cho phép thwe hién cac Iénh
vé trén ca thiét bj vat ly 1an logic

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 5

Cac khai niém co ban - Ngi¥ canh cla thiét bi

+ Ngi¥ canh cua thiét bj (Device Context): la
mot cau trdc lwu trir cac thong so cua thiét bi
dé hoa, vi du:

- Ché d6 vé hién tai (drawing mode),
= Vi tri but vé hién tai (pen position),
- Cac dbi twong vé hién tai (Pen, Brush, Font)

+ Cac thong soO nay chi phdi nhirng thao tac vé
|én thiét bi tai th&i diém thwe hién

» Méi thiét bj dwoc dac trwng bdi 1 cau trac
DC

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 6
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Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

+ ng dung thye hién cac thao tac vé 1én thiét
bi théng qua DC cua thiét bi do

GDI
Application || Device : Device
PP Context Driver

¢ DC duwoc xem nhw la mot phwong tién lién
két gitra (rng dung va thiét bj, giip tao nén
tinh doc 1ap thiét bi (Device Independent)
cho rng dung

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

Thudc tinh Gia tri m&c dinh | Y nghfa/Cac ham lién quan

Background | White Mau nén khi xuét ky tw (SetBkColor)

color

Text color Black Mau ky ty (SetTextColor)

Font SYSTEM_FONT | Font chi¥ khi xuét ky tw
(CreateFont,
CreateFontIndirect,
SelectObject)

Pen BLACK_PEN But vé&, str dung khi vé dwéng thang,
duwong cong
(CreatePen, CreatePenIndirect,
SelectObject)

Current Pen | (0, 0) Toa do6 hién hanh ctia Pen

Position (MoveTo, LineTo)

M6t s6 thude tinh do DC quan ly

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 8
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Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

Thubc tinh

Gia tri mac dinh

Y nghia/Céac ham lién quan

Brush

WHITE_BRUSH

Mau t6, str dung khi t6 mau cac vung kin
(CreateSolidBrush,
CreateBrushIndirect,
CreatePatternBrush,
SelectObject,..)

Drawing
mode

R2_COPYPEN

Ché do6 vé. Xac dinh cach phdi hop cac
bit mau cuia 2 pixel cé cung toa do
(SetROP2)

Bitmap

NULL

(CreateBitmap,
CreateBitmapIndirect,

CreateCompatibleBitmap,
SelectObject)

Mot s6 thude tinh do DC quan ly

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004 9

Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

Thubc tinh | Gia tri mac dinh Y nghia/Cac ham lién quan

Color DEFAULT _PALETTE |Béang mau

Palette (CreatePalette,
RealizePalette,
SelectPalette,
UnrealizeObject)

Mapping MM_TEXT Xac dinh don vj do. VD.

mode

- MM TEXT qui dinh don vi do theo
truc x,y la 1 pixel.

- MM HIMETRIC qui dinh don vi do
theo truc x,y 1a 0.01 milimet
(SetMapMode)

Mot s6 thude tinh do DC quan ly

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004 10
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Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

+ Cac loai DC:
= Display DC: st dung trong cac thao tac vé Ién
man hinh/ctra sb

= Printer DC: s&r dung dé két xuat dir liéu dé hoa
ra may in

= Memory DC: twong trng v&i thiét bi “logic”,
thwerng dung dé “chuén bj” dir liéu trudc khi
hién thij ra thiét bj vat ly

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 11

Céc khai niém co ban - Ngi¥ canh cla thiét bi...(tt)

Loai DC Cac ham lién quan
Display DC BeginPaint, GetDC,
GetDCEx
EndPaint, ReleaseDC
Printer DC CreateDC
DeleteDC
Memory DC CreateCompatibleDC
DeleteDC

Cac ham tao lap/huy bo DC

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 12
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Cac khai niém co ban - DC trong MFC

+ Cac lop lién quan dén DC
- CDC: la 1&p co sé dung dé quan ly DC
= CPaintDC:
+Dan xuét tir I6p CDC,
+Dung v@i cac thao tac vé trong vung client

cla clra s cObject
+Chi str dung trong xt ly Leoe
thong diép WM_PAINT CClientDC
(hdm CWnd: :OnPaint) CMetaFileDC
CPaintDC
CWindowDC
CA4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 13

Cac khai niém co ban - DC trong MFC...(tt)

» Céc lop lién quan dén DC (tt)
= CClientDC:
+Dan xuét tir I6p CDC,
+Dung voi géc thao tac vé trong vung client
cua ctra so

+ S dung béat ky lic nao, ngoai trir ham
CWnd: :OnPaint

= CWindowDC:
+DAan xuét ti I6p CDC,
+Dung v&i cac thao tac vé tren clra sb (ké ca
vung client va non-client)

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 14
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Cac khai niém co ban - DC trong MFC.. .(it)

VD1l. Vé bdng CDC
CDC* pDC = GetDC() ;
// Céac l1lénh vé ..
ReleaseDC (pDC) ;

VD2. X& ly thdéng diép WM _PAINT, dung 1lép CDC
PAINTSTRUCT ps;

CDC* pDC = BeginPaint (&ps) ;

// Céc l1lénh vé ..

EndPaint (&ps) ;

VD3. Xt ly théng diép WM_PAINT, dung 1ép CPaintDC
CPaintDC dc(this) ;
// Céac l1lénh vé ..

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Cac khai niém co ban - DC trong MFC...(tt)

VD4. Vé trén vung client, dung 1lép CClientDC

void CMainWindow: :OnLButtonDown (UINT nFlags,
CPoint point)

CRect rect;
GetClientRect (&rect) ;
CClientDC dc(this) ;

dc.MoveTo (rect.left, rect.top);
dc.LineTo (rect.right, rect.bottom);
dc.MoveTo (rect.right, rect.top);
dc.LineTo(rect.left, rect.bottom);

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Cac khai niém co ban - DC trong MFC.. .(it)

Thubc tinh Gia tri m&c dinh | Y nghfa/Cac ham lién quan

Background | White CDC: : SetBkColor

color CDC: : GetBkColor

Text color Black CDC: :SetTextColor
CDC: :GetTextColor

Font SYSTEM_FONT |CDC: :SelectObject

Pen BLACK_PEN CDC: :SelectObject

Current Pen | (0, 0) CDC: :MoveTo

Position CDC: :GetCurrentPosition

Drawing R2 COPYPEN |CDC: :SetROP2

mode CDC: : GetROP2

Mot s6 thuéc tinh do Iép CDC quan ly

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 17

Cac khai niém co ban - DC trong MFC...(tt)

Ham Y nghia

MoveTo Di chuyén Pen dén vi tri moi

LineTo V& 1 doan thang tir vi tri Pen hién hanh dén vi tri moi
Polyline / Vé 1 day cac canh

PolylineTo

Arc / ArcTo Vé 1 cung

PolyBezier / Vé dwong cong Bezier

PolyBezierTo

PolyDraw Vé dwong cong Bezier va cac canh néi gilra cac

diém

M6t s6 ham vé do Iép CDC cung cap

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 18
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Cac khai niém co ban - Déi twong vé

» Bbi twong vé (Drawing object): la nhivng doi
twong sé chi phdi cac thao tac vé cua ban.
VD:

- DOi twong Pen sé chi phoi thao tac vé duong
thang, duwdng cong;

- Dbi twong Brush sé chi phdi thao tac t6 mau;

- Dbi twong Font sé& chi phdi thao tac xuat ky tw

» Bdi twong vé chiva cac théng tin vé mau séc
(color), kieu dang (style)
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Céc khai niém co ban - Béi twong vé...(tt)

» Céac dbi twong vé can phai dwoc tao moi
(Create) hay lay ra tr kho (stock) dé dung
- Néu tao méi, sau khi dung phai giai phong
= Néu l4y tir kho c6 sén, sau khi dung khéng can
giai phong
VD1l. Tao méi 1 Pen
HPEN hPenl = CreatePen(PS_SOLID, 2, RGB(255, 0, 0);

VD2. Lay 1 Pen tir “kho” cé sin
HPEN hPen2 = (HPEN) GetStockObject (WHITE_ PEN) ;

VD3. Xoa déi tuong hPenl sau khi s@ dung
DeleteObject (hPenl) ;
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Céc khai niém co ban - Béi twong vé...(tt)

+ Cac doi twgng vé can duwoc “gan” vao DC truwédc
khi thwe hién thao tac vé. VD:
// “Gan” déi tuong hPen vao DC
HPEN hOldPen = (HPEN) SelectObject(hdc, hPen) ;
// V& 1 doan thdng, s@ dung déi tuong hPen vita tao
MoveTo (hdec, 50, 50);
LineTo (hdec, 100, 100);

» Can phai “lay” doi twong vé ra khéi DC trwdc khi
giai phong doi twong hay giai phéng DC
// “Lay” dbéi tuong vé ra khéi DC
SelectObject (hdc, hOldPen) ;
// Giai phéng DC va dbéi tuong vé (néu dbéi tuong duoc
// tao mdi)
ReleaseDC (hFrameWnd, hdc) ;
DeleteObject (hPen) ;
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Céc khai niém co ban - Béi twong vé...(tt)

» Céc dbi twong vé:
. Pen (HPEN)
. Brush (HBRUSH)

= Font (HFONT)
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Céc khai niém co ban - Béi twong vé...(tt)

* Pen Cé Céc thuﬁc tl’nh I:l P3_S0L0D I_ T -i P3_DASHDOT
» Style: kiéu dang L i
= Width: d6 rong (pixel) PS_DASHDOTDOT
= Color: mau s&c (RGB)
VD1l. Tao méi 1 Pen
HPEN hPen = CreatePen(PS_SOLID, 2, RGB (255, 0, 0);
VD2. Tao méi 1 Pen, s dung cdu truc LOGPEN
LOGPEN 1p;

lp.lopnStyle = PS_DOT;

lp.lopnWidth.x = 3;

lp.lopnWidth.y = 0; // khdng s@ dung
lp.lopnColor = RGB(0, 255, 0);

HPEN hPen = CreatePenIndirect(&lp) ;

VD3. Lay 1 Pen tir “kho” cé sin

HPEN hPen;

hPen = (HPEN) GetStockObject (WHITE PEN) ;

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004
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Céc khai niém co ban - Béi twong vé...(tt)

+ Brush: ¢6 cac thudc tinh
- Style: kiéu dang
- Color: mau sac (RGB)
= Hatch: mau t6

ey
Solid brush . Hatch brush

ot
Stock brugh . Pattern brush

Black Light gray

7
Forward diagonal /

/)

Backward diagonal
A\

Pattern 1 @
Pattern 2

Pattern 3

Dark gray Hull

Cross Horizontal

Gray White

I TE]

[
) B .
Diagonal cross i Yertical

= [l

Hollow

.

Hatch brush

Stock brush Pattern brush
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Céc khai niém co ban - Béi twong vé...(tt)

¢ Brush (tt):
VD1l. Tao méi 1 Brush
LOGBRUSH 1b;
HBRUSH hbrl;

1b.1bStyle = BS_HATCHED;
1b.1bColor = RGB (255, 0, 0);
1b.1lbHatch = HS_CROSS;

hbrl = CreateBrushIndirect (&lb) ;

VD2. Liy 1 Brush tir “kho” cé sén
HBRUSH hbr2;

hbr2 = (HBRUSH) GetStockObject (LTGRAY_ BRUSH) ;
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Céc khai niém co ban - Béi twong vé...(tt)

+ Font: c6 cac thubc tinh
= Typeface: loal font (Times, Courier, Arial,...)
- Style: kiéu dang (normal, thin, bold,...)

» Size: kich c& chir, dwoc xac dinh theo don vi
point, 1 point = 1/72 inch = 0.013837 inch

+ C6 thé tao dbi twong font bang cach:
= Thay dél m4u font c6 sén
= Chon thuéc tinh Font ttr hép thoal ChooseFont

g M T
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Céc khai niém co ban - Béi twong vé...(tt)

+ Font (tt)
VD1l. Tao méi 1 font tir mdu cé sin
LOGFONT 1f;
// Lay font miu tu “kho”
HFONT hFont = (HFONT) GetStOCkObjeCt(SYSTEM_FONT);
// LAy thudéc tinh cta font miu
GetObject (hFont, sizeof (LOGFONT), (LOGFONT *) &l1f);

// Stta ddi cac thuéc tinh cho phu hop yéu ciu
1f.1fHeight = -28;

1f.1fWidth = 0;

strcpy (1f.1fFaceName, "VNI-Helve") ;

// Tao lap font méi
hFont = CreateFontIndirect (&lf);

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Céc khai niém co ban - Béi twong vé...(tt)

+ Font (tt)
VD2. Chon thuéc tinh font tu hdép thoai ChooseFont
LOGFONT 1f;
CHOOSEFONT cf;
HFONT hFont;
// Kh&i tao clu trtc CHOOSEFONT
ZeroMemory (&cf, sizeof (CHOOSEFONT)) ;
cf.lStructSize = sizeof (CHOOSEFONT) ;
cf.hwndOwner = hFrameWnd;
cf.lplLogFont = &lf; // Nhan thuéc tinh font tra vé
cf.Flags = CF_SCREENFONTS | CF_EFFECTS;
cf.rgbColors = RGB(0, 255, 255); // light blue
cf.nFontType = SCREEN_FONTTYPE;

if (ChooseFont(&cf)) {
// Tao lap font méi
hFont = CreateFontIndirect (&1f) ;

}
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Céc khai niém co ban - Dbi twong vé trong MFC

Péi twong |Lép MFC CObject

Pen CPen I—CG didbject

Brush CBrush RN
CFont

Font CFont CPen

VD1l. tao déi tuong Pen (Cl)
CPen pen(PS_SOLID, 1, RGB (255, 0, 0));

VD2. tao déi tuong Pen (C2)

CPen pen;
pen.CreatePen (PS_SOLID, 1, RGB (255, 0, 0));
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Céc khai niém co ban - Béi twong vé trong MFC...

(tt)

VD3. tao déi tugng Pen,dung cldu truc LOGPEN (C3)
CPen pen;
LOGPEN 1p;
lp.lopnStyle PS_SOLID;
lp.lopnWidth.x = 1;
lp.lopnColor = RGB (255, 0, 0);
pen.CreatePenIndirect (&lp) ;

VD4. s@ dung dbéi tuong Pen dé vé
CPen* pOldPen = dc.SelectObject (&pen) ;
dc.Ellipse(0, 0, 100, 100);

VD5. hai cach dé& tao solid brush
CBrush brush (RGB (255, 0, 0));

CBrush brush;
brush.CreateSolidBrush (RGB (255, 0, 0));

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Céc khai niém co ban - Déi twong vé trong MFC...(tt)

VD6. tao Hatch brush va dung dé té bén trong HCN
CBrush brush (HS_DIAGCROSS, RGB (255, 255, 255));
dc.SelectObject (&brush) ;

dc.SetBkColor (RGB (192, 192, 192)); // té trén nén xam

dc.Rectangle (0, 0, 100, 100);

VD7. tao déi tugng Font cé c& chit 12 point
CFont font;
font.CreatePointFont (120, T ("Times New Roman"));

VD8. tao déi tugng Font bing ciu tric LOGFONT
LOGFONT 1f;

: :ZeroMemory (&1f, sizeof (1f));

1f.1fHeight = 120;

1f.1fWeight FW_BOLD;

1f.1fItalic TRUE ;

::1lstrcpy(1f.1fFaceName, T ("Times New Roman")) ;
CFont font;

font.CreatePointFontIndirect (&1f) ;
C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Céc khai niém co ban - Béi twong vé trong MFC...

(tt)

VD9. tao font va dung dé xuit ky tu
CClientDC dc(this) ;

CFont font;

font.CreatePointFont (120, _T("Arial")));
CFont* def font = dc.SelectObject (&font);

dc.TextOut (5, 5, _T("Hello, World !"), 14);

dc.SelectObject (def font) ;
font.DeleteObject() ;
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Cac vi du vé hinh db hoa

VD1l. Vé 1 doan théng
dc.MoveTo (0, 0);
dc.LineTo (0, 100);

VD2. Vé 1 tu giac

POINT aPoint[5]={0, O, O, 100, 100, 100, 100, O, O,

dc.Polyline (aPoint, 5);

VD3. Vé 1 cung

CRect rect (0, 0, 200, 100):;
CPoint pointl (0, -500);
CPoint point2 (-500, O0);
dc.Arc (rect, pointl, point2);

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Céc vi du vé hinh dé hoa...(tt)

VD4. Vé 1 dudng cong hinh sin bing Polyline

#include <math.h>

#define SEGMENTS 500

#define PI 3.1415926

void CMainWindow: :OnPaint () {
CRect rect;
GetClientRect (&rect) ;
int nWidth = rect.Width() ;
int nHeight = rect.Height() ;
CPaintDC dc(this) ;

Ml Drawing with Polyline

EIBX

CPoint aPoint[SEGMENTS] ;
for (int i=0; i<SEGMENTS; i++) {
aPoint[i] .x = (i*nWidth) /SEGMENTS;

aPoint[i] .y = (int) ((nHeight/2)* (1-(sin((2*PI*i)

/ SEGMENTS))));

}
dc.Polyline (aPoint, SEGMENTS) ;

}
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Céc vi du vé& hinh dé hoa...(tt)

VD5. Vé 1 duong cong véi ham PolyBezier

POINT aPointl[4] = {120,100,120,200,250,150,500,40};
POINT aPoint2[4] = {120,100,50,350,250,200,500,40};
dc.PolyBezier (aPointl, 4);

dc.PolyBezier (aPoint2, 4);

M Drawing with PolyBezier, g@gl

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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X ly anh Bitmap

+ DDB va DIB

+ Vé mét DDB

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Xt ly anh Bitmap - DDB va DIB

+ DDB (Device Dependent Bitmap)

= Co6 nhiéu loai thiét bj khac nhau dé Iwu trie/hién thj anh
bitmap > can c6 nhiéu dinh dang (format) khac nhau dé
Iwu anh trén thiét bi

= Cac dinh dang nay goi la DDB

+ DIB (Device Independent Bitmap)

= Cac dinh dang DDB sé khong twong thich trén cac loai
thiét bi khac nhau

- DIB la mét dinh dang do Windows cung c&p nham dam
bao anh dwogc lwu trlr “d6c lap voi thiét bi” - twong
thich v&i nhiéu loai thiét bi

» Khi ta load mét DIB, device driver s& chuyén doi n6
thanh dang DDB rng va&i thiét bi
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X ly anh Bitmap - V& mét DDB

¢ Ham BitBlt (CDC::BitBlt): copy 1 anh bitmap ttr DC
nguén (hdeSrc) sang DC dich (hdcDest)
BOOL BitBlt (HDC hdcDest, DC int nXDest,
int nYDest, int nWidth, int nHeight,
HDC hdcSrc, int nXSrc, int n¥Src,
DWORD dwRop) ;

¢ Ham StretchBlt (CDC::StretchBlt):copy 1 anh
bitmap ttr DC ngudn (hdeSrc) sang DC dich (hdcDest),
ddng thoi co/gian anh
BOOL StretchBlt (HDC hdcDest, int nXDest, int nY¥YDest,
int nWidthDest, int nHeightDest,
HDC hdcSrc, int nXSrc, int n¥Src,
int nWidthSrc, int nHeightSrc,
DWORD dwRop) ;
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X ly anh Bitmap - V& mot DDB...(tt)

« L4y thoéng tin cGa anh bitmap:

= APl: Hdm GetObject
BITMAP bm;

GetObject (hBitmap,sizeof (BITMAP) , &bm) ;

= MFC: ham CBitmap: : GetBitmap
BITMAP bm;
bitmap.GetBitmap (&bm) ;

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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X ly anh Bitmap - V& mét DDB...(tt)

VD. Load bitmap tu resource,vé lén cita sd View
CxxxView: :OnDraw (CDC* pDC) {

}

CBitmap bitmap;
CBitmap oldBitmap;
BITMAP bm;

CDC dcMemory;

bitmap.LoadBitmap (IDB_SAMPLE) ;

bitmap.GetBitmap (&bm) ;

dcMemory .CreateCompatibleDC (pDC) ;

oldBitmap = dcMemory.SelectObject (&bitmap) ;

pDC->BitB1lt (100, 100, bm.bmWidth, bm.bmHeight,
&dcMemory, 0, 0, SRCCOPY) ;

dcMemory.SelectObject (&0ldBitmap) ;

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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In &n (Printing)

» Téng quan vé in 4n trong Windows

« In &n trong MFC
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In &n (Printing) - Tdng quan vé in 4n trong Windows

+ Nguyén tac co ban vé in an

+ Print job

+ Banding

¢ Spooling

¢ Printer DC

¢ M6t chwong trinh in don gian dung API
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In &n (Printing) - Téng quan vé in &n trong Windows...(tt)

+ Nguyén téc co ban vé in 4n

Tao DC ctia may in bang céach dung Iénh CreateDC
hoac dung hop thoai PrintD1lg

Goi ham StartDoc dé bat dau in mot tai lieu maoi

Goi ham StartPage dé bat dau 1 trang in

Goi cac ham vé cia GDI dé thé hién van ban (text) hay
hinh anh (bitmap, graphics) ra trang in

Goi ham EndPage dé két thuc 1 trang in

Goi ham EndDoc dé két thic in tai liéu

Note:

Cac ham startDoc/EndDoc, StartPage/EndPage
déu thubc thw vién GDI

Budc [3], [4], [5] ¢6 thé 1am nhiéu lan néu mudn in trén
nhiéu trang
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In &n (Printing) - Téng quan vé in &n trong Windows. ..(tt)

StartDoc | Yes_
Error?
I l No
SiartPage Yes
Error?
l No
GDl calls for cne page
'
EndPage Yas
Errar?
L No
User aborted printing?
l MNo
No | Document completed?
L Yes
EndDoc

' :
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In &n (Printing) - Téng quan vé in &n trong Windows...(tt)

¢ Print job (tac vu in)

La mot tai liéu can in

C6 thé chra 1 hay nhiéu trang in

Print job dwoc dinh nghia béi 1 cap Iénh
StartDoc/EndDoc

Céu trac dir liéu dwoc dung cho print job 13
Enhanced Metafile (EMF)

EMF: clu trac dung dé Iwu trir cac Iénh vé text,
vé db hoa,...
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In &n (Printing) - Téng quan vé in &n trong Windows. ..(tt)

+ Banding

GDI Iwu trir cac Iénh vé 1én may in trong moét file cé dang
~EMF*.TMP (Enhanced Metafile)

Khi r'ng dung két thuc in an 1 trang (bang Iénh
EndPage), printer driver s& chuyén dbi cac lénh vé trong
metafile thanh cac két xuét thwc sw trén may in > can
thiét phai tao ra 1 trang dd hoa

Kich thwdc bo nhé cho 1 trang dd hoa kha Ién (VD. May
in 600DPI, giay letter can khoang 4MB)

Do do, printer driver thwéng s&r dung k¥ thuét “chia
band”: chia 1 trang d6 hoa thanh nhiéu vung hinh ch
nhat

GDI sé& |4y kich thwéc band tir printer driver (tty thudc
may in) va thwc hién cac Iénh vé trong metafile Ién cac
band cla 1 trang
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In &n (Printing) - Téng quan vé in &n trong Windows...(tt)

+ Spooling
» Windows quén ly qua trinh in 4n bang trinh quan Iy in (Printer
Spooler)

» Printer spooler dwgc tw dong nap khi Windows khéi dong va
két thirc khi HDH shutdown
= Printer spooler giup:
+ Xéac dinh trinh diéu khién may in; nap vao bd nhé
« Lap lich cho viéc in &n
+ G&i dir liéu ra may in qua cdng (parallel, serial)
+ Xoa cac file TMP sau khi in xong...
» User c6 thé tat co ché Spooling déi v&i mét may in
(trong Printer properties/Ports)
« Dé in nhanh hon, vi GDI khéng Iwu di liéu can in 1én file ma
goi trye tiep ra may in
= Hoac dung mét trinh diéu khién spooling khac (VD. May in
mang)
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In &n (Printing) - Téng quan vé in &n trong Windows. ..(tt)

Program

Call print functions

——— | GOl calls {LineTo, |
Disk-based
GDI module | enhanced
metafile
“Helper”
and so forth)
Printer driver
d Pass print request to GDI32
GDI32 medule
ler
Yes LI Another page? |le—02—M8 1 ‘:‘%)gigg)%?gl
l Ny l
Send data to printer {see
Figure 13-2)
Job
description
file
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In &n (Printing) - Téng quan vé in 4n trong Windows

(t)

Job
description
From Figure 13-1 file (see
Figure
13-1)
Print processor Call gaiPlaySpoolStream
Printer driver | ##*|  GDI module  |[*+* GDI32 module

/ Spocler process

Disk-based {SPOOLER.EXE)

enhanced l
metafile
Router

|

Language monitor {if

necessary) | Print provider
Part monitar  EEE— Printer
C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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In &n (Printing) - Téng quan vé in &n trong Windows

(t)

¢ Printer DC
= Viéc dau tién khi in 1a phai tao ra Printer DC

= St dung Printer DC trong céac lénh GDI giéng

nhw dung Window DC
- User c6 thé cai d&t nhiéu may in, nhwng chi
may in mac dinh (default)

co 1

= M&i may in déu cd trinh diéu khién twong (rng

= Can phai xac dinh tén cla may in khi tao Pri
DC
» CO 2 cach tao Printer DC
« Tao Printer DC truc tiép

+ Tao Printer DC bang cach dung hop thoai chuan
PrintDlg
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In &n (Printing) - Téng quan vé in &n trong Windows...(tt)

VD1l. Tao Printer DC truc tiép
HDC GetPrinterDC() {
DWORD dwNeeded, dwReturned;
HDC hdc;
PRINTER INFO 4 * pinfo4;
PRINTER INFO 5 * pinfo5;

if (GetVersion() & 0x80000000) // Windows 98
{
EnumPrinters (PRINTER ENUM DEFAULT, NULL, 5, NULL,
0, &dwNeeded, &dwReturned) ;
pinfo5 = malloc (dwNeeded) ;
EnumPrinters (PRINTER ENUM DEFAULT, NULL, 5,
(PBYTE) pinfo5,dwNeeded, &dwNeeded, &dwReturned) ;
hdc = CreateDC (NULL, pinfo5->pPrinterName,
NULL, NULL);
free (pinfo5) ;
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In &n (Printing) - Téng quan vé in &n trong Windows. ..(tt)

VD1l. Tao Printer DC truc tiép.. (tt)

else // Windows NT
{
EnumPrinters (PRINTER_ENUM LOCAL, NULL, 4,

NULL, 0, &dwNeeded, &dwReturned) ;
pinfo4 = malloc (dwNeeded) ;
EnumPrinters (PRINTER ENUM LOCAL, NULL, 4,

(PBYTE) pinfo4 ,dwNeeded, &dwNeeded, &dwReturned) ;
hdc = CreateDC (NULL, pinfo4->pPrinterName,

NULL, NULL) ;
free (pinfo4) ;

}

return hdc;
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In &n (Printing) - Téng quan vé in &n trong Windows...(tt)

VD 2. Tao Printer DC: dung hdép thoai chudn PrintDlg
HDC GetPrinterDC() ({
PRINTDLG pd;
HWND hwnd = GetFocus() ;
// Initialize PRINTDLG
ZeroMemory (&pd, sizeof (PRINTDLG)) ;
pd.lStructSize = sizeof (PRINTDLG) ;
pd.hwndOwner = hwnd;
pd.hDevMode = NULL;
pd.hDevNames = NULL;
pd.Flags = PD_USEDEVMODECOPIESANDCOLLATE |
PD_RETURNDC;
pd.nCopies = 1;
pd.nFromPage = OxXFFFF; pd.nToPage = OxFFFF;
pd.nMinPage = 1; pd.nMaxPage = OxFFFF;
if (PrintDlg (&pd)==TRUE) return pd.hDC
}
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In &n (Printing) - Téng quan vé in &n trong Windows. ..(tt)

VD. Mot chuong trinh in don gian dung API
int doPrint() {
DOCINFO di={sizeof (DOCINFO) , TEXT (“SamplePrinting")};
HDC dcPrint = GetPrinterDC() ;
if (dcPrint !'= NULL) {
if (StartDoc(dcPrint, &di) <= 0) return O;
if (StartPage(dcPrint) <= 0) {
EndDoc (dcPrint) ;
return O;
} 2
// cac lénh thé hién text, graphics lén trang in
EndPage (dcPrint) ;
EndDoc (dcPrint) ;
DeleteDC (dcPrint) ;
}
return 1; // thanh céng

}
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In &n (Printing) - In &n trong MFC

¢ S&r dung cac ky thuat in cia Windows trong
MFC

¢ Ky thuat in cia MFC

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 55

In &n trong MFC - S dung céc ky thuat in cia Windows

+ VD1. Tao Printer DC truec tiép
+ VD2. Tao Printer DC tr may in mac dinh
+ VD3. Tao Printer DC dung hép thoai Print

+ VD4. M6t chwong trinh in
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In &n trong MFC - St dung cac ky thuat in cia Windows..

()

VD1l. Tao Printer DC truc tiép
CDC dc;
dc.CreateDC (NULL, _T("HP LaserJet IIP"),

NULL, NULL);

VD2. Tao Printer DC t& mdy in mdc dinh
CDC dc;

CPrintDialog dlg(FALSE) ;
dlg.GetDefaults() ;
dc.Attach(dlg.GetPrinterDC()) ;

VD3. Tao Printer DC dung hép thoai Print
CDC dc;

CPrintDialog dlg (FALSE) ;

if (dlg.DoModal ()==IDOK)

dc.Attach(dlg.GetPrinterDC()) ;

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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In &n trong MFC - S dung céc ky thuat in ctia Windows...(tt)

VD4. M6t chuong trinh in
DOCINFO di;

.
.

:ZeroMemory (&di, sizeof (DOCINFO)) ;

di.cbSize = sizeof (DOCINFO) ;
di.lpszDocName = T(“Sample of print");
if (dc.StartDoc(&di) > 0) {

}

BOOL bContinue = TRUE;
for (int i=1; i<=nPageCount && bContinue; i++)
dc.StartPage () ;
// Xac lap cac tham sé cho Printer DC
// In trang thu i
// ..
if (dc.EndPage() <= 0) bContinue = FALSE;
}
if (bContinue) dc.EndDoc() ;
else dc.AbortDoc() ;

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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In &n trong MFC - Ky thuat in cia MFC

¢ M6t vi du don gian véi chire nang Print va
Print Preview

» Téng quan

« In trén nhiéu trang

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 59

Ky thuat in cia MFC

¢ M6t vi du don gian véi chire nang Print va
Print Preview
= Tao 1 &rng dung bang MFC AppWizard
= Chon option Single Document
= Chon option Print and Print Preview

= Thém dong Iénh sau vao ham
CxxxView: :OnDraw

pDC->Rectangle (100, 100, 200, 200);
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Ky thuat in cia MFC

MEC AppWizard - Step 4. of 6

‘what features would you lke to include?

W Docking tooibar

Editing Control: IHecold

[® Check Box (%! Radio Butten
) Radic Butten

Iv Frinting and print preview

¥ 3D controls
[~ MAPI [Meszaging AP1)
™ windows Sockets

How do you want your toolbars o look?
+ Nommal

" Internet Explorer ReBars

How mary files would vou like on your recent file list?

4 5' Advanced...

< Back | Nest » | Finish ‘ Cancel |

Chon option hé trg in trong AppWizard

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM
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Ky thuat in cia MFC

# Untitled - s9
File Edit Wew Help

heEE

Ready

U

# Untitled - 59

MNext Page

| lwoF’age| Zoom |

LI

ng dung don gian co hé tro' Print va Print Preview ctia MFC

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM
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Ky thuat in cia MFC - Téng quan

+ Gidi thiéu
- MFC framework tich hop san k¥ thuat in 4n,
thwe hién phan I&n cac cong viéc; giup nguoi
lap trinh tiét kiém rat nhiéu céng strc va loai bd
nhiéu sy phirc tap nhw khi st dung Windows
SDK
¢ Tw déng tao va xo6a Printer DC
¢ Tw ddng goi StartDoc/EndDoc,
StartPage/EndPage
+ H6 tro hop thoai theo déi trang thai cha print job; kha
nang hay béd in (Abort procedure)
+ Kha nang Print Preview,...
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Ky thuat in ctia MFC - Téng quan...(tt)

+ Gidi thiéu...(it)
= Cac ham quan trong clia CView lién quan dén in 4n

OnPreparePrinting() |Buwoc goikhi bat dau print job.
Xac dinh so trang in;...

OnBeginPrinting () Puoc goi trwde khi viéc in bat dau.
Dinh nghia cac tai nguyén st dung
cho viéc in (Font, Brush,...)

OnPrepareDC () Puoc goi trvdc khi in méi trang.
Thay ddi tinh chat ctia Printer DC
OnPrint () BPuoc goi dé thwc hién in mai trang.

In Header, Footer,... va goi dén
ham OnDraw dé in phan chinh cla
trang

OnEndPrinting () DPuoc goi khi két thuc print job.
Giai phong cac tai nguyén
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OnPreparePrinting Call DoPreparePrinting to display the
Print dialog and create a printer DC.

OnBeginPrinting Allocate GDI resources. If the
maximum page number wasnt set in

OnPreparePrinting. set it now.

Set abort pracedure, disable
main window, and display
print status dialog

¥

| Call SiartDoc

OnPrepareDC

Prepare the printer DC for drawing.

Update print status dialog,
check m_bContinuePrinting,
andinitialize m_rectDraw

[ 1

| Call EndDoc |

¥

i

Call StartPage |

Call OnPrepareDC again

| Enable main window |

¥

OnEndPrinting Deallocate GDI
resources allocated

in OnBeginFrinting.

| Destraoy the print status dialog

'
/ Done! /

[~ Print headers. footers, and other
elements unique to the printed page.
Print the hody of the page, or call
OnDrawto do it for you.

Ky thuat in cia MFC - In trén nhiéu trang

+ Tao 1 &ng dung bang

MFC AppWizard v&i cac

options Single Document va Print and Print

Preview

+ Thém doan Iénh sau vao ham

CxxxView: :OnDraw

// Chuyén déi 1 pixel = 1/100 inch

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM

pDC->SetMapMode (MM LOENGLISH) ;
// m_numRects: sb hinh chitr nhat mubn vé

// W =H = 100 pixel, khoang cach 20 pixel

for (int i=0; i < m_numRects; i++)
pDC->Rectangle (0, -i*120,
100, -(i+1)*120+20);
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Ky thuat in cia MFC - In trén nhiéu trang...(tt)

. Untitled - 59

B[ He Poge | Trokeen || 2ol Close

N o v

Céc hinh chi¥ nhat khéng hién thj ding trén nhiéu trang in
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Ky thuat in cia MFC - In trén nhiéu trang...(tt)

+ Céc budc thuc hién dé in nhiéu trang
= B1. Thong bao cho MFC biét sé trang can in
void CxxxView: :OnBeginPrinting (CDC* pDC,
CPrintInfo* pInfo)

CxxxDoc* pDoc = GetDocument () ;
ASSERT_VALID (pDoc) ;
int pageHeight =
pDC->GetDeviceCaps (VERTRES) ;
int logPixelsY =
pDC->GetDeviceCaps (LOGPIXELSY) ;
int rectHeight = (int) (1.2 * logPixelsY) ;
int numPages =
pDoc->m numRects*rectHeight/pageHeight + 1;
pInfo->SetMaxPage (numPages) ;
}
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Ky thuat in cia MFC - In trén nhiéu trang...(tt)

- Untitled - 59

Print Next Page =i ZoomIn | Claze ‘

N |
N L |

[

Céc hinh chir nhat da hién thi trén nhiéu trang in, nhwng néi dung cac
trang giong hét nhau
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Ky thuat in cia MFC - In trén nhiéu trang...(tt)

+ Céc buwdc thuc hién dé in nhiéu trang...(tt)
= B2. Binh nghia lai ham CxxxView::OnPrepareDC

void CxxxView: :OnPrepareDC (CDC* pDC,
CPrintInfo* pInfo)

if (pDC->IsPrinting()) {
int pageHeight =
pDC->GetDeviceCaps (VERTRES) ;
int originY = pageHeight *
(pInfo->m _nCurPage - 1);
pDC->SetViewportOrg (0, -originY);

CView: :OnPrepareDC (pDC, pInfo);
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Ky thuat in cda MFC - In trén

nhiéu trang...(tt)

MFC ClassWizard

Meszage Maps

Member Y ariables | Automation | Activer Events | Clazs Info |

OnPrepareDC
% OnPrepareFrinting

Description:

Project: Class name: Add Class.. *

59 [ [T |

DothePhaSiew h, D AT eIiew cpp g

Object IDs: Ieszages: Delete Function
i OnEndPrinting A =

ID_APP_ABOLIT = |OnEndPrintPreview = [Tk i

ID_&APP_EXIT = OnFinalRelease =

ID_EDIT_COPY OninitislUpdate

ID_EDIT_CUT OnMotif

ID_EDIT_PASTE

ID_EDIT_UMDO v OnPreparePrinting v

tMember functions:

Y [OnBeainPrinting fas

W OnDraw

Y OnEndPrinting

Called betore drawing or printing ta adjust attributes of the device

£

Cancel

Dung ClassWizard dinh nghia lai ham OnPrepareDC

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004
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Ky thuat in cia MFC - In trén nhiéu trang...(tt)

T Untitled - s9

{Pizi Paig]| e Page | Zoomin | Elose

o~

I

HCOOoooooo

UM

Cac hinh chir nhat da hién thj dung trén nhiéu trang

C4W - GDI - Nguyen Tri Tuan - DH.KHTN Tp.HCM
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Cam on - Hoi & Bap
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Lap trinh C trén Windows

Cac ky thuat xtr ly Clipboard

Nguyén Tri Tuén
Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

¢ Gi¢i thiéu Clipboard
+ Céc kiéu dinh dang st dung trong Clipboard

+ Cac ky thuat co ban sir dung Clipboard

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003
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[1] Gidi thiéu Clipboard

+ Clipboard la gi ?
+ Nhu cau st dung Clipboard
» Céc co ché Clipboard trong Windows

« Gidi thiéu vé tién ich Clipboard Viewer

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 3

[1] Gidi thiéu Clipboard - Clipboard la gi ?

¢ Clipboard la rr]C)t vung nh¢ chung cg]a
Windows rpé tat ca cac rng dung déu cé thé
truy cap dén

¢ Clipboard la mét phwong thiec chyyén dir
liéu chuan dwoc Windows cung cap, cho
phép chia xé théng tin gilra cac ng dung.

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 4



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

[1] Gi&i thiéu Clipboard - Nhu cau s dung Clipboard

¢ Clipboard dwoc str dung dé cai dat cho cac
thao tac théng dung: Cut, Copy, Paste, Drag
and Drop. Mot (rng dung ¢6 nhu cau dat div
liéu vao Clipboard dé sau do mot ng dung
khac (hodc chinh nd) cé thé truy xuéat va sl
dung

» M6t ing dung chi nén chuyén di liéu vao va
ra Clipboard khi c6 yéu cau ttr ngudi st
dung. Khéng duoc st dung Clipboard dé
chuyén di liéu ma nguoi siv dung khong
biét

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 5

[1] ... - Cac co ché Clipboard trong Windows

+ Co ché Windows Clipboard API chuan

+ Co ché OLE Clipboard

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 6
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[1] ... - GiGi thiéu vé tién ich Clipboard Viewer

« Clipboard Viewer 1a mot ctra sb hién thi noi
dung hién thoi cta Clipboard

« Clipboard Viewer la mét tién ich hd t,rc_)’ cho
nguoi st dung va khong tac déng dén chirc
nang chuyén giao di liéu cua Clipboard

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003

[1] ... - Gi®i thiéu vé tién ich Clipboard Viewer

» C6 nhiéu Clipboard Viewer c6 thé chay trén
Windows & cling mét thdi diém. Tuy nhién,
Windows chi gilr handle cia mét Clipboard
Viewer hién hanh

¢ Chi c6 Clipboard Viewer hién hanh dwoc
Windows gtri thdng diép méi khi cé sy thay
ddi ndi dung Clipboard...

¢ ...Clipboard Viewer hién hanh c6 nhiém vu
glri cac théng diép nay dén cho cac
Clipboard Viewer khac trong chudi xich
Clipboard Viewer

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003
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[2] Céac kiéu dinh dang st dung trong Clipboard

+ Gidi thiéu
« Dinh dang chuén

+ Dinh dang riéng

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003

[2] Céac kiéu dinh dang ... - Gi&i thiéu

+ D@ liéu chuyén vao Clipboard can phai cé
mot dinh dang nhat dinh dé céq chwong
trinh st dung né cé thé truy xuat chinh xac

+ Dinh dang di liéu dwoc xac dinh béi tham
SO uFormat trong ham :
*» SetClipboardData (UINT uFormat, HANDLE hMem)

» hMem |& handle cta khéi boé nhé chira di liéu cé dinh dang
twong ng vOi uFormat

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

[2] Céac kiéu dinh dang ... - Gi&i thiéu

« Clipboard API chuan cho phép s dung cac
kiéu dinh dang sau day:

- Cac dinh dang chuan

= Cac dinh dang riéng

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 11

[2] Céac kiéu dinh dang ... - Gi&i thiéu

slwuy:
= Mot rng dung c6 thé cung ltc dat nhiéu dbi
twong di liéu vao Clipboard (bang cach goi lién
tiép ham SetClipboardData), cac dbi twong
nay thé hién cung mét ndi dung di¥ liéu nhung &
cac dinh dang khac nhau (va do d6 déi khi co
ham lwong théng tin khac nhau)

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 12
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[2] Céac kiéu dinh dang ... - DPinh dang chuan

+ Cac dinh dang Clipboard chuan (Standard
Clipboard Formats) la cac dinh dang S;l]’
dung cho Clipboard dwgc Windows ho tro

+ Dinh danh cua dinh dang chuan dwoc dinh
nghia trong Winuser.h

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 13

[2] Céac kiéu dinh dang ... - Binh dang chuan

¢ Cac dinh dang str dung va&i dir liéu text:

- CF_TEXT: di liéu 1a chubi ky tw ANSI , méi dong
két thic véi 2 ky tw carriage return va linefeed
(CR,LF). Ky tw NULL bao hiéu két thac di liéu

« CF_UNICODETEXT: di¥ liéu la chudi ky tw
Unicode, méi ddong chdm dut bang CR,LF. Ky tw
NULL (2 byte 0) bao hiéu két thac di liéu. Chi
dwoc ho tro trong méi trworng Windows
NT/2000/XP

» CF_OEMTEXT: twvong tw nhw CF_TEXT nhuwng
st dung cho tap ky tw OEM

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 14
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[2] Céac kiéu dinh dang ... - DPinh dang chuan

+ Dinh dang st dung v&i cac bitmap:

= CF_BITMAP : handle cia mét bitmap (HBITMAP)

» CF_DIB: khdi bd nhé dinh nghia mét Device
Independent Bitmap (DIB), bat dau bang cau
tric BITMAPINFO, theo sau la cac bit cua
bitmap

= CF DIBVS5: khéi bd nh& chira cAu tric
BITMAPVSHEADER, theo sau la thong tin vé
bang mau va cac bit cua bitmap

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 15

[2] Céac kiéu dinh dang ... - Binh dang chuan

+ Dinh dang st dung cho di¥ liéu Metafile:
» CF METAFILEPICT: m6t Metafile Picture duoc
dinh nghfa b&i ciu tric METAFILEPICT, dua
trén hoé tro metafile ci clia Windows

- CF_ENHMETAFILE: handle cia mét metafile m&
rong (HENHMETAFILE)

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 16
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[2] Céac kiéu dinh dang ... - DPinh dang chuan

+ M6t sé dinh dang khac:

= CF_HDROP: M{t danh sach cac tap tin s&r dung
véi cac dich vu cat/dan file, kéo/tha file

= CF_PALETE: handle cia mét bang mau, thwong
dwoc sir dung két hop khi di¥ liéu dwoc dat vao
Clipboard phu thudéc vao mét bang mau

- Ngoai ra, con mot s dinh dang: CF WAVE,
CF SYLK, CF DIF, CF TIFF,
CF_PENDATA, CF RIFF, CF_LOCALE V& CAC
dinh dang két hop v&i dinh dang di liéu riéng

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 17

[2] Céac kiéu dinh dang ... - Binh dang chuan

» Hé thdéng ty thwe hién viéc chuyén dbi dinh
dang dir liéu gilra cac dinh dang sau:
- CF_TEXT, CF_OEMTEXT, CF_UNICODETEXT
- CF_BITMAP, CF DIB, CF DIBV5

- T CF_DIB va CF DIBV5 sang CF_PALETE

= CF_METAFILEPICT, CF_ENHMETAFILE

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 18
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[2] Céac kiéu dinh dang ... - Binh dang riéng

¢ Nhu cau:

. Nr,\i‘éu trng dung lam viéc v&i dinh dang riéng.
Néu chuyén div Iiég vao ho,éc ra Clipboard bang
cac dinh dang chuan cé thé sé khéng bao toan
dwoc théng tin

Ed Microsoft Excel - Bookl =1ol =l
File Edit Wew Insert Format Tools Data
z 2 - ien Window  Help -8 X
Muon chuyén dir liéu co - A
2na ti i S - -
bang tinh qua lai gitra (7 |STT  HoTen Nam sinh j
A ] 1 | 2 | 1 Nguyén Thanh Ha 1980
Ca(_f_ujrlg dung Elxcel thi 1 3| 2|Trén Duy Bing 1975
phai str dung dinh dang Ex 3 Ly Thi Thanh Ha 1981
riéng | 6 | .
W 4 v nl\Sheett (Sheetz [5i[¢| | LIJJ
NUM v
C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 19

[2] Cac kiéu dinh dang ... - Binh dang riéng

+ Phuong phap: Windows cho phép mot
chwong trinh ¢é thé st dung dinh dang dir
lieu riéng cho minh theo mét trong 2 cach
sau:

= Cach 1: Bang ky dinh dang m¢&i (Registered
Clipboard Formats) v&i ham...

» ... UINT RegisterClipboardFormat
(LPCTSTR lpszFormat)

= 1lpszFormat: tén cia dinh dang maéi

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 20
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[2] Céac kiéu dinh dang ... - Binh dang riéng

¢ Cach 1: Bang ky dinh dang maoii...

- Ham tra vé gia tri usigned int la dinh danh
cua dinh dang m¢i. Binh danh nay sé dwoc st
dung nhw tham sé trong cac ham chuyén/nhan
dir liéu vao/tlr Clipboard: SetClipboardData
va GetClipboardData

- Néu 2 hay nhiéu rng dung dang ki dinh dang
véi cung mét tén thi dinh dang chi dwgc dang ki
mot lan, va gia tri trd vé trong cac I&i goi ham
RegisterClipboardFormat |la nhw nhau.
Diéu nay cho phép cac ing dung chia xé di¥ liéu
voi cung mot dinh dang riéng

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 21

[2] Cac kiéu dinh dang ... - Binh dang riéng

+ Cach 2: Str dung dinh dang riéng do
Windows cung cap

- Khéng can dang ky
= ...ma st dung mot gia trj tr CF_ PRIVATEFIRST

(0x200) dén CF_PRIVATELAST (0x2FF)
nhw la dinh danh ctia dinh dang riéng

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 22
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[2] Céac kiéu dinh dang ... - Binh dang riéng

% 2 - Clipboard Viewer
* Van dé: P
v - MS Paint
.}\ \ - MS Notepad
Y
D& liéu Texttheo
dinh dang riéng trong ... Cac rng dung
MS Word ... thong thwong khéng
hiéu duwoc
C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 23

[2] Cac kiéu dinh dang ... - Binh dang riéng

o Gidi phap:
= Mot chwong trinh s dung dinh dang riéng co
thé chuyen cung noi dung di liéu vao Clipboard
nhung & mét sé dinh dang chuén nhu:

+ CF_DSPTEXT, CF DSPBITMAP,
CF_DSPMETAFILEPICT, CF DSPENHMETAFILE:
cac dinh dang nay cho phép Clipboard Viewer hién
thi di¥ liéu dwdi dang Text, Bitmap, Metafile Picture
hoac Enhanced Metafile

¢ CF_OWNERDISPLAY: Chu Clipboard (&rng dung cudi
cung chuyen di liéu vao Cllpboard) c6 trach nhiém
hlen thi va cap nhat cho clra sb Cllpboard Viewer
bang cach dap trng cac théng diép do clra sd nay gui
dén
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[2] Céac kiéu dinh dang ... - Binh dang riéng

¢ Giai phap...: (tt)

+ Cac dinh dang chuan khac nhw CF_TEXT,
CF_BITMAP, ... dé cac ing dung théng dung nhw
Notepad, Paint ... cé thé hién thi dwoc ndi dung div
liéu trong Clipboard
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[3] Cac ky thuat co ban str dung Clipboard

+ VAn dé dinh vi b nhé trong Windows
+ Chuyén di¥ liéu vao Clipboard

+ Nhan di liéu tir Clipboard

« Truy van trén nhiéu dinh dang

« Ky thuat viét mot Clipboard Viewer don gian
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[3] Cac ky thuat ... - Binh vi bd nh¢ trong Windows

+ So lwoc van dé dinh vi bd nhé trong
Windows

» M6t s6 ham quan ly viing nhé toan cuc

+ Vidu
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[3] ... - Pinh vi b6 nhé trong Windows — So lwvoc

+ Windows 32 bits quan ly bé nhé ao (virtual
memory) va str dung ky thuat phan trang

¢ Vung nho toan cuc la vung nh¢ dung chung
cho tat ca cac tién trinh. Khai niém nay chi
co trén hé diéu hanh Windows 16 bits nhwng
van dwoc hd tro trén Win32
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[3] ... - Pinh vi bé nhé trong Windows — So lwvgc

¢ Cac ham quan ly vung nh¢ toan cuc cham
va cung cap it tinh nang hon cac ham quan
ly b6 nh& khac nén it dwoc dung ...

+ ...Tuy nhién, chung van duoc ding véi
DDE, Clipboard va cac déi twong di liéu
OLE
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[3] ... - Pinh vi bé nhé trong Windows — Cac ham...

¢ HGLOBAL GlobalAlloc (UINT uFlags,
T SIZE dwBytes)
» Ham dung dé cip phat mét khdi nhé toan cuc mai
= Néu thanh céng, ham tra vé handle ctia khéi nhé toan
cuc, neu khéng, tra ve NULL
» dwBytes: sb byte dwoc cap phat
» uFlags: Xac dinh cach cép phat ving nhé
+ GMEM FIXED: cip phat viung nh¢ cb dinh
+ GMEM MOVEABLE: cAp phat mot vung nh¢ c6 thé di chuyén (dia
chi trong khéng gian dia chi o c6 thé thay dbi)
+ GMEM ZEROINIT: cAp phat ving nhé véi cac byte dwgc khoi
tao bang 0
+ GHND: két hop GMEM MOVEABLE va GMEM ZEROINIT
+ GPTR: két hop GMEM_FIXED va GMEM ZEROINIT
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[3] ... - PBinh vi bd nhé trong Windows — Cac ham...

+ GlobalAlloc...:
= Khi st dung ham GlobalAlloc dé cap phat
vung nhé cho di liéu trong Clipboard, nén st
dung cO GMEM MOVEABLE

- ...Ly do: cho phép hé thdng di chuyén khéi nhé
trong khéng gian dia chi do, han ché tinh trang
pha&n manh khéng gian dia chi ao khi phai x6a
va cap phat lai nhiéu lan
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[3] ... - Pinh vi bé nhé trong Windows — Cac ham...

¢ HGLOBAL GlobalRealloc (HGLOBAL
hMem, T SIZE dwBytes, UINT
uFlags)
= Ham dung dé cap phat lai mot khbi nhé toan
cuc
Ham tra vé handle cta khéi nhé vira dwoc cap
phat lai
hMem: handle ctia khéi nhé global can cap
phat lai
- dwBytes: sb byte clia khdi nhé moi
- uFlags: c®& xac dinh cach cap phat lai
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[3] ... - PBinh vi bd nhé trong Windows — Cac ham...

¢ SIZE T GlobalSize (HGLOBAL hMem)
- Ham dwoc st dung dé lay kich thuwéc ctia mot
khdi nhé global

- Tra vé sb bytes cua khdi nh&

- hMem: handle cta khéi nhé can 13y kich thuéc
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[3] ... - Pinh vi bé nhé trong Windows — Cac ham...

¢ HGLOBAL GlobalFree (HGLOBAL hMem)
- Ham dung dé giai phong mét khdi nhé toan cuc

= Néu thanh cong, tra ve NULL,Inéu khéng, tra vé
gia tri bang v&i handle ctia khdi nh¢

- hMem: handle cta khéi nhé can dwoc gidi phong
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[3] ... - PBinh vi bd nhé trong Windows — Cac ham...

¢ LPVOID GlobalLock (HGLOBAL hMem)

- Ham dung dé khéa moét khdi nhé toan cuc (cd
dinh khéi nh&), sau méi 1an goi ham, sb 1an khoa
tang Ién 1. Khoi nhé ¢é thudc tinh GMEM FIXED
ludn c6 sb lan khéa bang 0

= Tra vé con trd, trd dén phan tir dau tién cta khoi

= hMem: handle cla khdi nhé toan cuc
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[3] ... - Pinh vi bé nhé trong Windows — Cac ham...

¢ BOOL GlobalUnlock (HGLOBAL hMem)

- S6 14n khéa gidm di 1 sau mdi lan goi ham, khoa
duwoc bd (khdi nhé duwoc phép di chuyén) khi sb
lan khoa bang 0

- Khong tac dong dén khdi nhé duwoc cip phat voi
CO’ GMEM FIXED

= Tra vé TRUE néu khéi van con bi khoa (sé lan
khoa I&én hon 0)

- Néu trd vé FALSE va ham GetLastError trd
vé NO_ERROR, khoa khbi dwoc mé
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[3] ... - Pinh vi bé nhé trong Windows — Vi du

// Cép mét khdéi nhé toan cuc, kich thudéc 256 bytes
HGLOBAL hGlobal;
hGlobal = GlobalAlloc (GMEM MOVEABLE, 256);

// Khai bao mét con trd kiéu int
int *p;

// Truy xuldt khdéi nhé, gan gia tri cho cac

// phan t& kiéu int

P = (int*) GloballLock (hGlobal) ;

for (int i=0; i<GlobalSize (hGlobal)/sizeof (int); i++)
pli]l = 1;

// Két thac truy xuit
GlobalUnlock (hGlobal) ;
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[3] Céc ky thuat ... - Chuyén di¥ liéu vao Clipboard

+ Cac budc co ban
« D liéu v&i dinh dang chuén
+ D liéu v&i dinh dang riéng

+ Ky thuat Delayed Rendering
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[3] ... - Chuyén di¥ liéu ... — Cac budc co ban

+ Cac buwdc can thuc hién dé chuyén div liéu

vao Clipboard:

= Buwéce 1: Mo Clipboard véi ham
OpenClipboard

= Bwéce 2: Loai bo dir liéu hién co trong Clipboard
vOi ham EmptyClipboard

= Buwoc 3: S dung ham SetClipboardData dé
chuyén khoi nh¢ toan cuc hoac cac doi tuong
khac (nhw bitmap handle) chira div liéu vao
Clipboard

= Buworc 4: Bong Clipboard véi ham
CloseClipboard
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[3] ... - Chuyén di¥ liéu ... — Cac buéc co ban

¢ Cac ham lién quan:

» BOOL OpenClipboard (HWND hWnd)
+ hiind: handle ctra sb
¢ (MFC) BOOL CWnd: :OpenClipboard ()

» BOOL EmptyClipboard (void)

» HANDLE SetClipboardData (UINT

uFormat, HANDLE hMem)

¢ uFormat: dinh dang di¥ liéu trong Clipboard
+ hMem: handle cta dir liéu thudc dinh dang xac dinh
o+ Tra vé: handle khéi nhé toan cuc cla div liéu

» BOOL CloseClipboard(void)
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[3] ... - Chuyén di¥ liéu ... — Cac budc co ban

s Lwuy:
= Khoi nhé toan cuc 1a mot khéi bd nhé dwoc tra
vé tlr ham GlobalAlloc. C6 thé sir dung thém
cac ham lién quan nhw GlobalLock dé nhan
con tré tré t&i khdi nhé va thiét [ap gia tri cho div
liéu trwde khi chuyén vao Clipboard

= Trong Win32, GlobalAlloc it dwgc sir dung
(va dwoc thay bang HeapAlloc). Tuy nhién,
GlobalAlloc con dwoc dung trong lap trinh
Clipboard vi Clipboard yéu cau handle ving nhé
ch khéng phai con tro

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 41

[3] ... - Chuyén di¥ liéu ... — Cac buéc co ban

o Lwuy....(tt)

- Tai mot thoi diém chi c6 mdt chwong trinh ¢cé
thé mé& Clipboard

« LOi goi OpenClipboard gilp ngan can noi
dung Clipboard bj thay dbi trong khi mét chwong
trinh dang st dung Clipboard

= Clipboard nén dwoc lam rdng trwdc khi duwoc
nhan di liéu moi
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[3] ... - Chuyén di¥ liéu ... — DL v&i dinh dang chuan

VD.1l Chuyén di¥ liéu text vao Clipboard

char szText[ ] = “Hello, World” ;

int nLen = strlen(szText) ;

// M& Clipboard

if (OpenClipboard())

{
// Xo& di*x 1liéu trong Clipboard
EmptyClipboard() ;
// Pinh vi khéi bd nhé véi k.thudc da luu chudi
HANDLE hData = GlobalAlloc (GHND, nLen + 1) ;
// Khoa khéi bd nhé dé nhan con tré tuong Ung
char *pszData = (char *) GloballLock (hData) ;
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang chuan

// Chép ndéi dung di liéu vao vung nhd
strcpy (pszData, szText);
// Bd khoa khéi
GlobalUnlock (hData) ;
// Chuyén dit liéu vao Clipboard véi
// dinh dang chuén CF_TEXT
SetClipboardData (CF_TEXT, hData);
// Pbéng Clipboard
CloseClipboard() ;

}
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[3] ... - Chuyén di¥ liéu ... — DL v&i dinh dang chuan

s lLwuy:
= Khéng dwoc dwa handle vang nhé bi khoa cho
Clipboard

- Vung nhé da dwoc chuyén cho Clipboard khéng
con thudéc pham vi str dung ctia (rng dung.

= Gidi phap: tao san ban sao cla vung nho ho&c
str dung handle do SetClipboardData tra vé
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang chuan

VvD.2

+ Chuyén di liéu bitmap vao Clipboard

» Khéng nhu Vi du 1 chuyén mét khdi nhé cho
Clipboard, trong vi du nay chung ta sé
chuyén vao Clipboard mét handle cia
bitmap

« Input : hBitmap la handle cta bitmap can
chuyén vao Clipboard
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[3] ... - Chuyén di¥ liéu ... — DL v&i dinh dang chuan

VD.2 ..
// M& Clipboard
if (OpenClipboard())
{
// Lam réng Clipboard
EmptyClipboard() ;
// Chuyén dit liéu vao Clipboard véi dinh
// dang chuidn CF_BITMAP
SetClipboardData (CF_BITMAP, hBitmap) ;
// Pbéng Clipboard
CloseClipboard() ;
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang chuan

VD.3: Chuyén di liéu voi dinh dang CF_HDROP
» La phwong phap ma Windows 98 va Windows 2000 st
dung dé thwc hién cac thao tac Cut, Copy va Paste trén
cac tap tin hay thw muc
= HDROP la handle clia vung nh¢ toan cuc. Vung nhé nay
chtra mot cau friic DROPFILES va theo sau la mot danh
sach cac tén file két thuc bang 2 ky ty NULL
» Céu triuc DROPFILES:
typedef struct _DROPFILES
{
DWORD pFiles; // Offset of file list
POINT pt;
BOOL £NC;
BOOL fWide; // ANSI or Unicode text
} DROPFILES, FAR * LPDROPFILES;
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[3] ... - Chuyén di¥ liéu ... — DL v&i dinh dang chuan

VD.3:..
// Danh sach file names
TCHAR szFiles [3][32] = {
_T ( “C:\\TailLieu.doc” ) ,
_T ( “C:\\Tailieu.zip” ) ,
_T (Y ) )
// M& Clipboard
if (OpenClipboard())
{
// Lam rdng Clipboard
EmptyClipboard() ;
// Pinh vi vung nhé da kich thudc
int nSize=sizeof (DROPFILES)+sizeof(szFiles);
HANDLE hData = GlobalAlloc (GHND , nSize);
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang chuan

VD.3:...

// Khoéi tao dix 1liéu cho vung nhé
LPDROPFILES pDropFiles = (LPDROPFILES)
Globallock (hData);
pDropFiles > pFiles = sizeof (DROPFILES) ;
pDropFiles > fWide = FALSE ; // Ansi text
LPBYTE pData = (LPBYTE) pDropFiles +
sizeof (DROPFILES) ;
CopyMemory (pData, szFiles, sizeof (szFiles));
GlobalUnlock (hData) ;
// Chuyén dliéu dinh dang CF_HDROP vao Clipboard
SetClipboardData (CF_HDROP, hData) ;
// Pdéng Clipboard
CloseClipboard() ;
}
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

+ Phwong phap

+ Thém vao cac dinh dang khac
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

+ Phwong phap:
- D& s dung dinh dang riéng , trwéc hét can xac
dinh dinh danh cho dinh dang riéng bang cach
+ Dang ky dinh dang riéng mé&i, hoac ...
+ ... Sir dung mdt sO nguyén tlr CF_PRIVATEFIRST
dén CF_PRIVATELAST lam dinh danh cho dinh dang

- ...sau d6 chuyén di liéu v&i dinh dang nay vao
CIippoard theo cach twong tw nhw dinh dang
chuan
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

Vi du:
» Gia sty rang chung ta c6 mot cau tric mé ta
mot hinh tron nhw sau:
struct CIRCLE

{
POINT center; // Tam
int radius; // Ban kinh
COLORREF color; // Mau toé
};

» Chung ta can chuyén mét hinh tron dwoc
md ta b&i cau triuc CIRCLE vao Clipboard
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

Vi du: (tt) ] ,
¢ Tao mot con trd CIRCLE *pData tré t&i mot doi twong hinh tron cu thé

+ Dang ky dinh dang riéng cho cu trdc hinh tron nay
UINT nID =
RegisterClipboardFormat (_T(“CircleFormat”)) ;

+ Léy khéi bo nh¢ toan cuc hGlobal du lwu dir liéu, sau d6 chép tat ca
d@ liéu can thiét dinh nghia hinh tron vao khoi nh& nay
// Cép phat khdi bé nhé dia luu cdu triac hinh tron
HGLOBAL hGlobal =
GlobalAlloc (GHND, sizeof (CIRCLE)) ;

// Khoa khéi dé 14y dia chi khéi
CIRCLE *pGlobal = (CIRCLE*) GloballLock (hGlobal) ;
// Chép dit liéu dinh nghia dudng tron vao khéi nhé
CopyMemory (pGlobal, pData, sizeof (CIRCLE))
// Bd khoa khéi
GlobalUnlock (hGlobal) ;
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

Vi du: (tt)

+ Thuyc hién thao tac chuyén di liéu vao Clipboard:
// M& va lam réng Clipboard
OpenClipboard() ;

EmptyClipboard() ;

// Chuyén dit liéu véi dinh dang nID
// vao Clipboard
SetClipboardData (nID, hGlobal) ;

// Péng Clipboard

CloseClipboard() ;
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

+ Thém vao cac dinh dang khac:

= Cac ng dung st dung dinh dang riéng thuwdng
st dung thém mét s6 dinh dang chuan khac dé
dat di lieu vao Clipboard. Diéu nay tao co hoi
cho cac ung dung chuan théng thwong co thé
ldy dwoc ndi dung div liéu

= Vi du: Khi dwoc copy, mét bang tinh ctia Excel
sé duoc lwu voi hon 30 dinh dang, nho dé
chung ta co thé st dung MS Paint va MS
Notepad dé& nhan dir liéu. Tuy nhién, chi co6 mét
dinh dang la thwe sw thé hién day du dinh dang
g6c clia mét bang tinh Excel
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

+ Thém vao cac dinh dang khac: (tt)

. Chuyén nhiéu dinh dang vao Clipboard: goi lién
tiep cac ham SetClipboardData gilra 2 thao
tac 1am réng va déng Clipboard

» Vi du:

EmptyClipboard() ;

SetClipboardData (CF_TEXT, hGlobalText) ;
SetClipboardData (CF_BITMAP, hGlobalBmp) ;
CloseClipboard() ;

- Nhan di¥ liéu t Clipboard: st dung nhiéu 1an
ham GetClipboardData v&i dinh dang thich
hop
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[3] ... - Chuyén di¥ liéu ... — DL vé&i dinh dang riéng

Lwuy:

¢ Khi mét chwong trinh goi
EmptyClipboard, tat ca handle dwoc gilr
b&i Clipboard déu dwoc loai bd
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

Véan dé:

« Khi chuyén di liéu vao Clipboard, chung ta
tao ban sao cla dCP,Iiéu trong mét khoi nhé
toan cuc va trao khéi nh& nay cho Clipboard

o ... néu dir liéu qua lon

¢ ... va nguoi dung khéng bao gi¢ dan dir liéu
vao wng dung khac
—> gay lang phi b nho

Khac phuc:

+ Dung ky thuat Delayed Rendering (DR)

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 59

[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

+ DR cho phép mét (rng dung ndi rang: “Téi ¢6
dir lidu sén sang trong Clipboard, nhung toi
sé khéng chép n6 vao Clipboard néu khéng
duoc trng dung nao yéu cau”

Phuwong phap:
» Dung SetClipboardData v&i tham sb
handle vang nhé bang NULL
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

Phuwong phap:...(tt)
+ X ly cac théng diép:

- WM_RENDERFORMAT: cho biét c6 mét tng dung
yéu cau di liéu. Cha Clipboard can x{ ly théng
diép nay dé chuyén dir liéu vao Clipboard

+ Chu Clipboard (Clipboard owner) la ctra sb cudi cuing
dat dir liéu vao Clipboard. Khi mt tvng dung goi )
OpenClipboard, Windows Iwu handle c,CPa sO yéu cau
b&i ham nay. Pay la handle cla ctra sO mé
Clipboard. Khi nhan mét 1o goi EmptyClipboard,
Windows sé dat ctra sb nay |a chd Clipboard

* Lru y: Chu Clipboard khong dugc goi ham
OpenClipboard va CloseClipboard lan nira
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

+ X ly cac théng diép:...(tt)
= WM_RENDERALLFORMATS: dwgc Windows goi
cho cha Clipboard trwéc khi trng dung chu
Clipboard két thuc. Khi dé, Clipboard van con
chira handle dir liéu NULL
+ Chu Cllpboard can: mé& Clipboard, x6a Cllpboard
chuyén tat ca div liéu vao Clipboard va déng noé lai
= WM_DESTROYCLIPBOARD: dwgc Windows goi
cho chu Cllpboard dé théng bao cho trng dung
biét nd khong con trach nhiém v&i div liéu trong
Clipboard nira (xay ra khi ham .
EmptyClipboard duwoc goi). Ung dung cé thé
giai phong tai nguyén da st dung cho tredng
hop Delayed Render.
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

Vi du:
/****************************************************
Chuyén bitmap vao Clipboard véi DR
****************************************************/
// MessageMap

ON_COMMAND (ID_EDIT COPY, OnEditCopy)
ON_WM RENDERFORMAT ()
ON_WM RENDERALLFORMATS ()

// Chép handle NULL vao Clipboard khi user Copy
void CMyWindow: :OnEditCopy ()
{
OpenClipboard() ;
EmptyClipboard() ;
SetClipboardData (CF_BITMAP, NULL) ;
CloseClipboard() ;
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

Vi du:...(tt)
// X& ly théng diép WM _RENDERFORMAT
// nFormat la gia tri wParam trong thdéng diép,
// chita dinh dang do chuong trinh khac yéu cau
void CMyWindow: :OnRenderFormat (UINT nFormat)
{
if (nFormat == CF_BITMAP)
{
// Tao ban sao cua bitmap, la hBitmap
// Pua ditx 1liéu vao clipboard
SetClipboardData (CF_BITMAP, hBitmap) ;
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[3] ... - Chuyén di¥ liéu ... — Ky thuat Delayed Rendering

Vi du:...(tt)

// X 1y WM _RENDERALLFORMATS

void CMyWindow: :OnRenderAllFormats ()

{
OpenClipboard() ;
EmptyClipboard() ;
OnRenderFormat (CF_BITMAP) ;
CloseClipboard() ;
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[3] Cac ky thuat ... - Nhan dir liéu ti Clipboard

+ Cac budc co ban
« Vi du - Nhan di¥ liéu v&i dinh dang chuan

¢ Vi du - Nhan di¥ liéu v&i dinh dang riéng
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[3] ... - Nhan di¥ liéu ... - Cac bwdc co ban

¢ Quy trinh nhan di liéu tir Clipboard:

= Buwée 1: Mé Clipboard

- Buéc 2: Str dung GetClipboardData dé nhan
handle cla khéi bé nhé toan cuc hodc cla cac
doi twrong khac véi dinh dang div liéu xac dinh

HANDLE GetClipboardData (UINT uFormat ) ;

Néu Clipboard khéng chira di liéu v&i dinh
dang uFormat, ham tra vé NULL

. Bu’,é’c 3: Tao di¥ liéu sao chép cua di¥ liéu trong
khoi bd nhé

= Buworc 4: bong Clipboard
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[3] ... - Nhan di¥ liéu ... - Cac bwéc co ban

s Luwuy:
= Handle nhén tlr GetClipboardData khong
thudc chwong trinh goi, do dé phai thyc hién
sao chép. Chwong trinh khéng thé giai phong
hay thay déi di¥ liéu do handle nay tham chiéu
= Cac budc sao chép di lieu khéi nhe:
+ Khoa khdi dé& nhan con trd
¢ Sao chép dir liéu con tré ra bén ngoai
+ B khoa khbi
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[3] ... - Nhan di¥ liéu ... - Vi du (Binh dang chuén)

VD.1l: Nhéan text tu Clipboard

char *szText; // Chira dix 1liéu
if (OpenClipboard())
{
// Nhé&n handle vung nhé
HANDLE hData = GetClipboardData (CF_TEXT) ;
if (hData '= NULL)
{
// Liy con tré tuong tng
char *pData = (char *)Globallock (hData) ;
szText = new char[strlen(pData)+1];
strcpy (szText, pData) ; // Copy dix liéu
GlobalUnlock (hData) ; // B&é khoa khéi
}
// Pbéng Clipboard
CloseClipboard() ;
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[3] ... - Nhan d¥ liéu ... - Vi du (Pinh dang chuén)

Vi du 2: Nhén bitmap ti Clipboard

// M& Clipboard
if (OpenClipboard())
{
// Lay handle bitmap
HBITMAP hBitmap =
(HBITMAP) GetClipboardData (CF_BITMAP) ;
if (hBitmap '= NULL)
{
// Tao ban sao chép cua bitmap

// Pbéng Clipboard
CloseClipboard() ;
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[3] ... - Nhan di¥ liéu ... - Vi du (Binh dang chuén)

VD.3: Nhan di liéu dinh dang CF_HDROP

+ Khi nhan di¥ liéu dinh dang CF_HDROP twr Clipboard, ching
ta c6 thé st dung ham DragQueryFile dé doc danh sach
cac tén file trong khoi bd nhé

» UINT DragQueryFile (HDROP hDrop, UINT iFile,
LPTSTR lpszFile, UINT cch)

hDrop :handle cAu tric HDROP

iFile :chisb trong danh sach. Gia tri-1: ham tra vé sb
lwgng phan t& ctia danh sach

lpszFile : lwu chudi két qua

cch : 86 ky tw clia lpszFile
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[3] ... - Nhan d¥ liéu ... - Vi du (Pinh dang chuén)

Vi du 3:..(tt)
if (OpenClipboard())
{
// Lay handle khéi nhé
HDROP hDrop = (HDROP) GetClipboardData (CF_HDROP) ;
if (hDrop) {
// Pém sbé tén flle trong danh sach
int nCount = DragQueryFile (hDrop, (UINT) -1, NULL, O);
// Duyét danh sach tén file
if (nCount) {
TCHAR szFile[MAX PATH];
for (int i=0; i < nCount; i++) {
DragQueryFile (hDrop, i, szFile,
sizeof (szFile) /sizeof (TCHAR)) ;
// X& ly tuong Ung vdi ting tén file

CloseClipboard() ;
}

C4W - Clipboard - Nguyen Tri Tuan - DH.KHTN Tp.HCM 13/06/2003 72



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

[3] ... - Nhan d liéu ... - Vi du (Dinh dang riéng)

VD.4: Nhan cldu trtc mé ta hinh tron

struct CIRCLE strCircle; // Luu két qua
if (OpenClipboard())
{
HANDLE hData = GetClipboardData (nID) ;
struct CIRCLE *p =
(struct CIRCLE *) Globallock (hData) ;
// Sao chép dix liéu
strCircle.center = p—>center;
GlobalUnlock (hData) ;
CloseClipboard() ;
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[3] Céac k¥ thuat ... - Truy van trén nhiéu dinh dang

¢ Cac ham thuwong dung

¢ Cacvidu
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[3] Cac k¥ thuat ... - Truy van trén nhiéu dinh dang

+ Xay ra khi trong Clipboard cé nhiéu di liéu
v@i cac dinh dang khac nhau.

¢ Cac ham thwdng s dung:

Tén ham M6 ta
CountClipboardFormats Dém sb dinh dang trong Clipboard
EnumClipboardFormats Duyét qua cac dinh dang

IsClipboardFormatAvailable | X4c dinh mot dinh dang co trong
Clipboard hay khéng

GetPriorityClipboardFormat | Xac dinh dinh dang dau tién co
trong Clipboard tir mét danh sach
wu tién cac dinh dang
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[3] Céac k¥ thuat ... - Truy van trén nhiéu dinh dang

VD.1l: Xac dinh CF_TEXT cé trong Clipboard ?

if (OpenClipboard())

{
if (IsClipboardFormatAvailable (CF_TEXT))

{
// Lay di liéu ..

CloseClipboard() ;
}
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[3] Cac k¥ thuat ... - Truy van trén nhiéu dinh dang

VD.2: Duyét qua danh sach cac dinh dang

if (OpenClipboard())

{
UINT nFormat = 0; // Bt diu duyét tw vi tri 0
while (nFormat = EnumClipboardFormats (nFormat))
{
// nFormat chwtta ID cia format ké tiép trong
// Clipboard
}
CloseClipboard() ;
}
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[3] Céac k¥ thuat ... - Truy van trén nhiéu dinh dang

VD.3: truy xudt dix liéu trong Clipboard dwa trén 1 danh
sadch cac dinh dang cé dé uwu tién

UINT nFormats[3] = {
nID, // wu tién 1
CF_TEXT, // wu tién 2
CF_BITMAP // wu tién 3

}i
if (OpenClipboard())
{

UINT nFormat = GetPriorityClipboardFormat(nFormats, 3);
if (nFormat > 0) {

// nFormat chita dinh dang ctia dit 1iéu ddu tién trong
// Clipboard trung véi nID, CF_TEXT, hodc CF_BITMAP

CloseClipboard() ;
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[3] Cac ky thuat ... - Xay dwng Clipboard Viewer

« Chudi xich Clipboard Viewer
+ Cac théng diép lién quan
» M6t s6 ham théng dung

s Vidu
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[3] ... - Clipboard Viewer - Chudi xich Clipboard Viewer

» Cac rng dung Clipboard Viewer phai tham gia vao
“chudi xich Clipboard Viewer”

» Trong chudi xich Clipboard Viewer chi cé6 mét
Clipboard Viewer hién hanh tryec tlep nhan théng
diép tir Windows khi c6 si thay ddi ndi dung
Clipboard hodc thay d6i chudi xich Clipboard
Viewer

+ Cac Clipboard Viewer c6 nhiém vy guri thong diép
dén cho Clipboard Viewer dirng ké sau nd trong
chudi xich Clipboard Viewer (tr» khi n6 1a viewer
cudi cung)
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[3] ... - Clipboard Viewer - Chuéi xich Clipboard Viewer

+ Ung dung tham gia vao chudi xich Clipboard
Viewer bang cach goi ham setClipboardviewer:

HWND hWndNextViewer =
SetClipboardViewer (hWndNewViewer) ;

(MFC) HWND CWnd: :SetClipboardViewer ()
» hWndNewViewer: handle clia clra s6 m&i dwoc dwa vao

chudi xich Clipboard Viewer. Clra s& mé&i thém vao sé 13
Clipboard Viewer hién hanh

« Tra vé handle clia clra sé Clipboard Viewer lién sau
trong chudi xich, bang NULL néu ctra s6 m¢i la Viewer
duy nhat
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[3] ... - Clipboard Viewer - Chudi xich Clipboard Viewer

+ Cac Clipboard Viewer phai Iwu gitr handle
cua Viewer ké sau né trong chudi xich
Clipboard Viewer. (Nhan dwoc khi goi ham
SetClipboardViewer va c6 thé thay doi
khi c6 thong diép WM CHANGECBCHAIN)

+ Cac Clipboard Viewer st dung ham
SendMessage dé guri thdng diép dén cho

Cllpboard Viewer lién sau n6 (ngoai trir
viewer cudi cuing)
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[3] ... - Clipboard Viewer - Chuéi xich Clipboard Viewer

+ Khi chwong trinh muén g& khéi Clipboard Viewer
chain, goi ham ChangeClipboardChain:

BOOL ChangeClipboardChain (HWND hWndRemove,
HWND hWndNext) ;
(MFC) BOOL CWnd: :ChangeClipboardChain
(HWND hWndNext) ;
» hWndRemove: handle cla clra s mudn g& khdi chudi
xich Clipboard Viewer

» hWndNext: handle clra s& ndm lién sau hWndRemove
trong chudi xich Clipboard Viewer
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[3] ... - Clipboard Viewer — Cac thdong diép lién quan

+ Théng diép WM DRAWCLIPBOARD:

- Buoc gl dén cho clra s6 Clipboard Viewer khi
c6 sw thay doi ndi dung Clipboard

= Viewer khi nhan thong diép can cap nhat lai
vung hién thj cdia minh cho phu hgp v&i ndi
dung Clipboard ma&i

= Viewer sau khi xtr ly théng diép sé gwi thbng
diép dén cho Viewer ké
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[3] ... - Clipboard Viewer — Cac thong diép lién quan

+ Thong diép WM CHANGECBCHAIN:

- Puoc gvi dén cho céac Clipboard Viewer khi co
mot Viewer goi ham ChangeClipboardChain.

- wParam: handle cla clra s6 duwoc g& khdi chudi
xich

- 1Param: handle cla clra sd lién sau clra sb
dwoc g& khoi chudi.

= Néu Viewer nhan ra wParam |a handle cla clra
s lién sau (hWndNextViewer), nd sé cap nhat
lai hWwndNextViewer = (HWND) lParam,

= ...Néu khéng, chuyén théng diép dén cho
Viewer ké tiép.
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[3] ... - Clipboard Viewer — Cac thdong diép lién quan

+ Cac thong diép:
» WM_ASKCBFORMATNAME
» WM_PAINTCLIPBOARD
WM _SIZECLIPBOARD
WM _VSCROLLCLIPBOARD
WM _HSCROLLCLIPBOARD

Buoc clra s6 Clipboard Viewer gl dén chu
Clipboard khi can hién thj di¥ liéu co dinh dang
CF_OWNERDISPLAY.
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[3] ... - Clipboard Viewer — M6t s ham théng dung

¢ HWND GetClipboardOwner (void) :
« Tra vé handle cla ctra sb hién dang 1a cha Clipboard

- Néu Clipboard khéng cé chu, tra vé NULL (Clipboard
van c6 thé co dir liéu khi khdong co chu)

¢ UINT EnumClipboardFormats (UINT uFormat) :

= Liét ké cac dinh dang hién cé trong Clipboard

« Thuc hién viéc liét ké tuan ty voi tham s6 uFormat =0
cho lan goi ham dau tién, cac lan goi sau uFormat la
dinh dang dwoc tra vé tr lan goi trvéc

= Néu thanh cong, tra vé dinh dang ké tiép trong Clipboard

« Néu tra vé 0 va ham GetLastError trd vé
ERROR_SUCCESS, khong con dinh dang nao trong
Clipboard nira
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[3] ... - Clipboard Viewer — M6t s& ham théng dung

¢ int GetClipboardFormatName (UINT uFormat,
LPSTR lpszFormatName,
int iMaxLength) :

Ham lay tén ctia mét dinh dang da dwoc dang ky

= uFormat: dinh danh cla dinh dang

» lpszFormatName: con tro cia buffer sé nhan tén
dinh dang

- iMaxLength: chiéu dai téi da buffer
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[3] ... - Clipboard Viewer — Vi du

// x& 1y théng diép WM CREATE
int CMainWindow: :OnCreate
(LPCREATESTRUCT lpCreateStruct)

// tham gia vao Clipboard Viewer chain
hWndNextViewer =
SetClipboardViewer () ;

return O;
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[3] ... - Clipboard Viewer — Vi du

// x@ ly théng diép WM _CHANGECBCHAIN
void CMainWindow: :0OnChangeCbChain
(HWND hWndRemove, HWND hWndAfter)
{
// cédp nhat lai handle window ké tiép
// trong chain
if (hWndRemove==hWndNextViewer)
hWndNextViewer = hWndAfter;
else if (hWndNextViewer != NULL)
SendMessage (hWndNextViewer,

WM_CHANGECBCHAIN,
(WPARAM) hWwndRemove,

(LPARAM) hWndAfter) ;
return O;
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[3] ... - Clipboard Viewer — Vi du

// x& ly théng diép WM DESTROY

void CMainWindow: :OnDestroy () ({
// g& khéi chudi xich
ChangeClipboardChain (hWndNextViewer) ;

PostQuitMessage (0) ;

return 0;
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[3] ... - Clipboard Viewer — Vi du

// x& 1y théng diép WM DRAWCLIPBOARD
void CMainWindow: :OnDrawClipboard() ({
if (hWndNextViewer !'= NULL )
SendMessage (hWndNextViewer,
WM DRAWCLIPBOARD, 0, OL);
// cap nhat lai vung hién thi:
InvalidateRect (NULL, TRUE) ;

return O;
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[3] ... - Clipboard Viewer — Vi du

// x& 1y message WM _PAINT véi dinh dang
// uFormat = CF_TEXT
void CMainWindow: :OnPaint () ({
RECT rc;
CPaintDC dc(this) ;
if (OpenClipboard()) {
HGLOBAL hGlobal = GetClipboardData (uFormat) ;
if (hGlobal '= NULL) ({
LPSTR 1lpstr= (LPSTR) Globallock (hGlobal) ;
GetClientRect (&rc) ;
dc.DrawText (lpstr, -1, &rc, DT_LEFT);
GlobalUnlock (hGlobal) ;
}
CloseClipboard() ;
}
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[3] ... - Clipboard Viewer — Vi du

+ Xt ly théng diép WM_PAINT v¢&i dinh dang
CF_OWNERDISPLAY:
= M6t ng dung khi dwa di¥ liéu vao Clipboard c6 thé dung
dinh dang CF_OWNERDISPLAY
SetClipboardData (CF_OWNERDISPLAY, NULL) ;

= Khi @6, chu Clipboard c6 trach nhiém: Xt ly cac thong
diép duoc giri dén tir Clipboard Viewer dé hién thj va
cap nhéat ctra sb Clipboard Viewer
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[3] ... - Clipboard Viewer — Vi du

// X& ly théng diép WM PAINT véi dinh dang
// CF_OWNERDISPLAY
void CMainWindow: :OnPaint() {

CPaintDC dc(this) ;

HWND hWndOwner = GetClipboardOwner () ;

// chudn bi théng tin cldu tric PAINTSTRUCT
// dé géi cho cita sé chia Clipboard
HGLOBAL hGlobal = GlobalAlloc (MEM MOVEABLE,
sizeof (PAINTSTRUCT)) ;
LPPAINTSTRUCT lpps = GlobalLock (hGlobal) ;
CopyMemory (1lpps, &dc.m ps,
sizeof (PAINTSTRUCT) ) ;
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[3] ... - Clipboard Viewer — Vi du

GlobalUnlock (hGlobal) ;

// g&i théng diép cho cita sé cha Clipboard

// yéu céu vé

SendMessage (hWndOwner, WM PAINTCLIPBOARD,
(WPARAM) m_hWnd, (LPARAM) hGlobal);

// huy khéi nhé toan cuc sau khi da s@& dung
GlobalFree (hGlobal) ;
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Cam on - Hoi & Bap
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Lap trinh C trén Windows

Ky thuat l1ap trinh Hook
(phu luc)
Nguy&n Tri Tuan

Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

¢ Lap trinh sw kién

+ Gi¢i thiéu ky thuat Hook

+ Minh hoa cach lap trinh Hook
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Lap trinh sy kién

afals

_0

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gid¢i thiéu ky thuat Hook

+ Hook la gi ?

+ Muc tiéu cua Hook ?

+ Cac loai Hook

¢ Thu tuc Hook (Hook procedure)

» Chubi Hook (Hook chain)

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Gioi thiéu ky thuat Hook — Hook la gi ?

+ Hook 1a mot co ché trong lap trinh sw kién,...

« ...cho phép (rng dung c6 thé cai dat mot ham
giam sat vao qua trinh lwu chuyén cac théng
diép

- ng dung c6 thé chén va xtr ly cac théng
diép trwde khi né den dwoc cira sO/irng dung
dich

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 5

Gidi thiéu ky thuat Hook — Hook l1a gi ? ... (tt)

et

) o e
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Gidi thiéu ky thuat Hook — Hook la gi ? ... (tt)

+ CO 2 cach cai dat Hook:
= Cai dat cuc b6 (Thread Hook): ham giam sat
dwoc cai vao sau Thread message Queue 2> co
tac dung giam sat tat ca cac thong diép trong
mot tiéu trinh hay mét (rng dung cu thé
= Cai dat toan cuc (Global Hook): ham giam sat
dworc cai vao sau Systemd message Queue >
co tac dung giam sat tat ca cac thong diép trong
toan hé thong
+ V&i Global Hook, ham cai dat phai dwoc lwu
trong mot DLL

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

Gigi thiéu ky thuat Hook — Muc tiéu cua Hook ?

+ Giam sat ban phim: cac (rng dung gb tiéng
Viét, diéu khién thiét bi bang ban phim,...

+ Giam sat mouse: Click'n See

¢ Theo dbi viéc str dung cac (rng dung,
Capture screen

+ ng dung day hoc bang may tinh (CBT —
Computer-based Training)

. ...
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Gid¢i thiéu ky thuat Hook — Cac loai Hook ?

+ WH_KEYBOARD: Hook giam sat théng diép tw
ban phim: WM_KEYDOWN, WM_KEYUP

+ WH_MOUSE: Hook giam sat théng diép tr chudt

¢« WH_GETMESSAGE: Hook giam sat théng diép
chung (keyboard, mouse, hay cac message khac)

+ WH_CBT: Windows goi ham hook CBT trwéc khi
tao 1ap (create), kich hoat (active), hdy (destroy),
minimize, maximize, di chuyén (move), thay doi
kich thwdc (size),... cua clra so giao dién

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 9

Gidi thiéu ky thuat Hook — Cac loai Hook ?...(tt)

+ WH_JOURNALPLAYBACK: cho phép dwa
message vao System message queue - sw
dung dé gia lap hay thwc hién lai 1 day cac
message cua ban phim hay mouse
(playback). Bay la mét Global Hook

+ WH_JOURNALRECORD: giam sat va ghi
nhan lai (record) cac théng diép tr chudt va
ban phim. bay la mt Global Hook

)

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 10
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Gidi thiéu ky thuat Hook — Thu tuc Hook (Hook procedure)

+ Tha tuc Hook: 1a ham ding dé giam sét cac
thdong diép ma wng dung cai vao hé thong
+ Dang chung cua Hook Procudure:
LRESULT CALLBACK HookProc(
int nCode,
WPARAM wParam,

LPARAM 1Param);

» nCode: xac dinh hanh déng can x{& ly. Gia tri cia nCode
tuy thudc loai Hook
= wParam, lParam:ch(rathdng tin cia message

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 11

Gi¢i thiéu ky thuat Hook — Tha tuc Hook...(tt)

» Mbi loai Hook can c6 cach x& ly khac nhau
khi xay dwng Hook Procedure

» C6 thé cai dat nhiéu Hook Procedure bang
cach dung ham SetWindowsHook hay
SetWindowsHookEx

+ Hook Procedure cai sau sé ludn nam & vij tri
dau tién trong day thu tuc Hook

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 12
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Gioi thiéu ky thuat Hook — Chudi Hook (Hook chain)

» Chudi Hook: 1a mét day cac tha tuc Hook
dworc lién két theo the tw dd wu tién thyc
hién gidm dan

+ HDH Windows quan ly cac chudi Hook riéng
biét cho tirng loai Hook

+ Khi c6 1 message xay ra, Windows sé goi
message do dén thl tuc Hook dau tién trong
chudi Hook cé loai twong ng...

+ ...message sé duoc chuyén lan lwot dén
céac tha tuc Hook ké tiép sau do

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 13

Gigi thiéu ky thuat Hook — Chudi Hook...(tt)

HO OK TABLE FILTER EUHCTION APPLICATION OR DLL
WYWH_MESGFLTER |
: " Filter Function
U\H_.I:EEIUG
. ™ MWext Filter Function

APPLICATION ORDLL

[

‘ Filter Function |

‘ Mext Filter Function |

So dd Hook Chain

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 14
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Minh hoa cach lap trinh Hook

+ Cac ham thao tac v&i Hook

+ Cai dat thu tuc Hook

+ Vi du thu tuc Hook

» Chuyén message cho thd tuc Hook ké tiép

+ Huy bo cai dat Hook

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 15

Minh hoa cach Iap trinh Hook - Cac ham thao tac véi Hook

¢ SetWindowsHookEx

¢ CallNextHookEx

¢ UnhookWindowsHookEx

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 16



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Minh hoa cach lap trinh Hook - Cai dat tha tuc Hook

+ Mot (rng dung can phai thyc hién viéc Cai dat thd tuc Hook
khi mudn giam sat message

¢ Ham SetWindowsHookEx s€ cai dat tha tuc Hook vao
diém bat dau ctia chudi Hook
HHOOK SetWindowsHookEx (
int hookMsg, HOOKPROC hookProc,
HINSTANCE hIns, DWORD threadId)

= hookMsg: loai Hook

» hookProc: con trd dén thd tuc Hook. Trwéng hop Global Hook, tha
tuc Hook phai lwu trong DLL; v&i Thread Hook, tht tuc Hook c6 thé
chtra trong chinh thread twong (rng

» hIns: handle cia module chira thi tuc Hook
» threadId: ID cla thread. Néu la 0, Hook sé Ia Global

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 17

Minh hoa cach lap trinh Hook - Cai dat tha tuc Hook...(tt)

Vi du 1: cai dat Keyboard Hook toan cuc (load-time)
SetWindowsHookEx (WH_ KEYBOARD,
(HOOKPROC) fnKeyboardProc, hInstDLL, 0);

Vi du 2: cai dat Keyboard Hook toan cuc (run-time)

HOOKPROC fnKeyboardProc;

static HINSTANCE hInstDLL;

static HHOOK hHook;

hInstDLL = LoadLibrary ((LPCTSTR) “myKBDLL.d1l1l");

fnKeyboardProc = (HOOKPROC)GetProcAddress (hInstDLL,
“KeyboardProc") ;

hHook = SetWindowsHookEx (WH KEYBOARD,

fnKeyboardProc, hInstDLL, O0);

Vi du 3: cai dat Keyboard Hook cuc bd
SetWindowsHookEx(WH_KEYBOARD, (HOOKPROC) fnKeyboardProc,
NULL, GetCurrentThread());

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 18
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Minh hoa cach lap trinh Hook - Vi du thu tuc Hook

Vi du 4: Thu tuc hook cho Keyboard
LRESULT CALLBACK KeyboardProc (int nCode,
WPARAM wParam, LPARAM lParam)
{
if (nCode >= 0 && nCode == HC ACTION) ({
pMsg = (MSG *)lParam;
if (pMsg->message == WM KEYDOWN) {
char s[] = {LOBYTE (wParam),’\0’};
MessageBox (NULL, s, “Hook”, 0);

return CallNextHookEx (hHook, nCode,
wParam, 1Param);

}

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 19

Lap trinh Hook - Chuyén message cho thi tuc Hook ké tiép

+ Sau khi thire hién xong, thi tuc Hook sé goi ham
CallNextHookEx dé chuyén message den tha
tuc Hook ké tiép trong chudi Hook
LRESULT CallNextHookEx (

HHOOK hHook, int code,

WPARAM wParam, LPARAM lParam);

= hHook: handle ctia Hook (hién hanh) nhan vé tlr ham
SetWindowsHookEx

= code, wParam, lParam: cac gia tri cia thi tuc Hook
hién tai truyén cho thi tuc Hook ké tiép trong chudi Hook

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004 20
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Lap trinh Hook - Chuyén message cho tha tuc Hook ké tiép.

+ Tha tuc Hook c6 thé khdng chuyén thong
diép den tha tuc Hook keé tiép trong chubi
Hook

+ Luu y: viéc khong chuyén message c thé
gay ra 16i nghiém trong cho hé thong

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

21

Lap trinh Hook - Hay bé cai dat Hook

+ S dung ky thuat Hook sé& lam giam kha
nang thwc thi cia hé thong

¢ Do do, khi khéng st dupg Hook nira nén
hay bé Hook khdi hé thong

BOOL UnhookWindowsHooks (
HHOOK hHook) ;

= hHook: handle ctia hook can hiy bd

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004

22
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Cam on - Hoi & Bap

C4W - Hook - Nguyen Tri Tuan - DH.KHTN Tp.HCM Spring 2004
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Lap trinh C trén Windows

Thuw vién Iap trinh
Multi-Media
Nguy&n Tri Tuan

Khoa CNTT — BH.KHTN.Tp.HCM
Email: nttuan@ fit.hcmuns.edu.vn

NGi dung

+ Muc tiéu
¢ CAac kién thirc co ban vé Multi-Media

¢ Cac thw vién I1ap trinh Multi-Media trén

Windows

+ PlaySound

¢ Thw vién MCI

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Muc tiéu

+ Giéi thiéu céac kién thirc khai quat vé Multi-Media
«+ Gi&i thiéu cac thw vién 13p trinh diéu khién thiét b
Multi-Media trén HDH Windows
+ Trinh bay chi tiét thw vién PlaySound, MCI
+ C6 thé xay dwng cac rng dung Multi-Media don
gian
= Play WAV file
= Play MIDI file
= Play CD Audio
+ C6 kién thirc co ban dé tim hiéu sau hon ky thuat
lap trinh Multi-Media trén Windows

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Céc kién thirc khai quat vé Multi-Media

+ Co rat nhiéu dinh dang media khac nhau tuy
thudc vao sw phat trién cu thé cia cac cong ty
phan mém (.aiff, .wav, .midi, .au, .rmf, .avi,
.mpeg,...)

+ Hai dang chuéan thdng dung nhét ctia Audio la:
waveform audio (sampled sound) va Musical
Instrument Digital Interface (MIDI)

» Dang chuan théng dung nhét cia Video 13 avi

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Cac kién thirc khai quat vé Multi-Media. .. (tt)

+ WAV (Waveform Audio):

» Puwoc tao ra bang cach thu am truc tiép

= Qua trinh thu dwgc thye hién bang cach ldy mau roi rac
sau moi chu ky th&i gian...

» ... va duwoc ma hoa bang cac giai thuat PCM (Pulse
Code Modulation) hay ADPCM (Adaptive Pulse Code
Modulation)

- Mat d6 lay mau, lvgng thong tin Ivu trén mau (8,16, hay
32 bits) sé quyét dinh chat lwong am thanh

_— ‘Windows (.wav) ‘
—~ 'Sun (Unix) (au) |

‘ Waveform audio ‘

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 5

Céc kién thirc khai quat vé Multi-Media. .. (tt)

+ MIDI:

= Dung dé ghi, phat, soan thao am thanh duwgc
tao b&i cac nhac cu dién tor

- Ung v&i mbi ndt nhac va cac dung cu nhac khi
tao ra ng, MIDI sé gan cho moét s twong &ng,
cling gidng nhw cach nhirng ki ty dwoc twong
treng b&i mot s6 trong ma ASCII

= Ngoai ra, con co cac tiéu chuan cho cac dac tinh
khac nhuv tredng dé hay nhip dé cua ban nhac

= MIDI thuwdng co kich thwéc nhd

- Khéng c6 cach nao dé thwe hién ghi hay phat lai
nhirng “real” sounds nhuw tiéng ndi hay hiéu wng
dac biét

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 6
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Cac kién thirc khai quat vé Multi-Media. .. (tt)

+ MDI.. .(tt)

= Chuan MIDI 1a phwong thirc dwoc chon dé ghi
va phat am thanh va cling la phwong phap duy
nhat dé két ndi cac dung cu am nhac nhu thiét
bi choi nhac dién tlr da nang, tréng ... v&i may
tinh va v&i nhau

= Cac studio am thanh thwong mai thuwdng thye
hién viéc hoa tron gilra waveform audio va Midi
file dé tao ra thanh phdm am thanh cudi cung

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Cac thuw vién Iap trinh Multi-Media trén Windows

+ PlaySound
¢ Thw vién MCI (Media Control Interface)

+ MCIWnd Window class

(MSDN / Platform SDK / Graphics and Multi-media services /
Windows Multi-media / Multi-media Audio / MCIWnd Window class)

+ Thuw vién MIDI (Musical Instrument Digital Interface)

(MSDN / Platform SDK / Graphics and Multi-media services /
Windows Multi-media / Multi-media Audio / MIDI)

+ Wave-form Audio

(MSDN / Platform SDK / Graphics and Multi-media services /
Windows Multi-media / Multi-media Audio / Wave-form Audio)

+ Windows Media Player

+ DirectX

(MSDN / Platform SDK / Graphics and Multi-media services /
DirectX)

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Cac thw vién lap trinh Multi-Media trén Windows...(tt)

Application
¢6 nhu cau s dung
Multi-Media
Céac ng dung tinh
Yéu cau Playback o vi nhw video capture
don gian Cac &ng | |dung mixer application
Recording | va
PlayBac

ave-Form Audio,

MIDI

Chon Iya thw vién cho (rng dung

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 9

PlaySound

+ Ham don gian, dung dé playback nhanh mét
file audio

¢ BOOL PlaySound (LPCSTR pszSound,
HMODULE hmod, DWORD fdwSound) ;

- pszSound: Chudi chi dinh audio can play. Audio
co thé 14 file, resource hay alias (dwoc dang ky
san trong registry hay WIN.INI)

= hmod: Handle cta (rng dung chira audio
resource

= fdwSound: Cac option dung cho viéc play
(SND_ALIAS, SND FILENAME,

SND RESOURCE, SND ASYNC,..)

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 10
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PlaySound...(tt)

VD1l. Play file Wave trén dia
PlaySound("C:/CHORD.WAV", O, SND_FILENAME) ;

VD2. Play nhac theo kiéu Background
PlaySound("C:/CHORD.WAV", O, SND_ASYNC |
SND_FILENAME);

VD3. Play nhac theo dang ldp 1lai

PlaySound("C:/CHORD.WAV", 0, SND LOOP |
SND_ASYNC | SND_FILENAME) ;

VD4. Ngung play
PlaySound (0, 0, 0);

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 11

PlaySound...(tt)

VD5. Play Waveform theo cac khoa trong section

[Sound] cua WIN.INI

// WIN.INI

// [Sound]

// MouseClick = C:\CHORD.WAV

PlaySound ("MouseClick", 0, SND_ALIAS |
SND_NODEFAULT);

VD6. Play file WAVE dugc add sdn trong

resources

// resource

// IDR WAVEl WAVE DISCARDABLE "c:/chord.wav"

// IDR_WAVELl 129

PlaySound ("#129", 0, SND_ RESOURCE |
SND_NODEFAULT) ;

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 12
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PlaySound...(tt)

Uu diém
+ Dé dang play Audio

+ Cho phép play &
dang background.

4« Quan li hoan toan
viéc mé, loading, va
dong file

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Khuyét diém

+ Chi play dang chuan danh
cho audio Ki thuat so trén
nén tang PC cua Intel.

+ File audio phai co kich
thude thich hop véi bé nhé
cb san.

4+ Khong thé dwoc sir dung
mot cach déng thoi béi nhiéu
tiéu trinh trong cung mot tién
trinh.

4+ Cung cép it kha nang diéu
khién.

Summer 2004

Thuw vién MCI

+ Gi¢i thiéu

+ MCI Command String

+ MCI Command Message

o X0 ly 18

¢ Nhan xet

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004
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Thw vién MCI - Gi¢i thiéu

+ MCI (Media Control Interface) la thw vién
céap trung (m|d -level mterface) bao gom cac
chi thi hay cac thu tuc giao tiép, diéu khién
file va cac thiét bi multimedia

+ Tap lénh MCI cung cap khéng phu thude
thiét bi

+ Cho phép ung dung diéu khién cac file
audio/video va cac thiét bj ngoai vi mét cach
déc lap

+ Cho phép diéu khién hau hét cac thiét bj
Multi-Media bao gom: wave audio, CD
audio, MIDI sequencers, video s0,...

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 15

Thuw vién MCI - Gidi thiéu. .. (tt)

« Trong Windows, cac MCI drivers pho bién sé
dworce tich hop san

» Méi thiét bj multimedia ma&i, nhw mét sound
card hay mC)ic video card, sé c6 MCI drivers
di kém dé diéu khién né

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 16
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Thuw vién MCI - Gigi thiéu...(tt)

Tén thiét b

animation Animation device

cdaudio Audio CD player

Dat Digital audio tape player

Digitalvideo Digital video in a window (not GDI based)
Overlay Overlay device (analog video in a window)
Scanner Image scanner

Sequencer MIDI sequencer

ver Videotape recorder or player

Videodisc Videodisc player

Waveaudio Audio device that plays digitized waveform files
Other Undefined MCI device

Cac thiét bi dwoc nhan biét bdi phién ban hién thoi ciia MCI

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004 17

Thuw vién MCI - Gidi thiéu. .. (tt)

¢ CO6 2 phuong phap lap trinh MCI:
= Command string (mciSendString)
= Command message (mciSendCommand)
» T4t cd MCI devices déu hé tro mot tap
chuan cac MCI commands va messages.

Nhiéu devices hd trg thém cac Iénh dac biét
bo sung mé réng
¢ Qui trinh xtr ly chung cua MCI

MG thiét bi| ——» | xr 1, diu khién | ——»

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM

Summer 2004 18
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Thuw vién MCI - MClI Command String

+ Diéu khién thiét bj Multi-Media bang cau lénh &
dang chudi

+ Céc cau lénh bat dau bang tir khoa open, play,
stop, ..

+ Ung v&i maoi tac vu khac nhau chung ta sé c6 cau
|lénh v&i cac dinh dang khac nhau nhwng nhin
chung chung c6 cung mot cu trac téng quat
(ngoai trwr tac vy open).

+ Cau lénh duoc g&i dén thiét bj théng qua ham
mciSendString, dinh nghia trong thw vién
<Winmm.lib>

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

Thw vién MCI - MCI Command String...(tt)

¢ MCIERROR mciSendString (LPCTSTR lpszCommand,
LPTSTR lpszReturnString,
UINT cchReturn,
HANDLE hwndCallback) ;
* lpszCommand: Chyéi cau lénh g&i téi cac thiét bj
multimedia dé yéu cau thyc hién cac thao tac: close,
play, stop..

¢ wsprintf (lpszCommand, "Tén tac vu %s [%$s] %s",
lpszDeviceID, <Cac cd dac biét danh riéng cé
thé cé hodc khéng>, lpszFlags);

¢ lpszDeviceID: La s ID dung xac dinh thiét bi MCI. ID nay
cling chinh la Alias dwoc gan trong cau Iénh mé (open) thiét bi

s 1pszFlags: c6 thé 1a "wait", “notify”, “test’.

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

20
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Thw vién MCI - MCI Command String...(tt)

¢ mciSendString..(tt)

» lpszReturnString: Chudichira thong tin phan hoi
tlr thiét bi media (=NULL néu ta khong quan tam dén
théng tin phan hoi)

» cchReturn: D9 dai tinh theo sb ki ty clia
lpszReturnString

» hwndCallback: Handle cla ctra sb dé x{ |i cac
message do thiét bi,multimedia g&i méi khi co sy kién
nao do (nhw choi hét file, dong file,...).

+ Tham sb nay chi cé y nghia khi trong cau I&nh g&i t&i thiét bi cé

chtra c& notify.
+ Message dwoc g&ila MM_MCINOTIFY
+ = NULL néu khdéng quan tam dén viéc nhan message phan hoi

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

21

Thw vién MCI - MCI Command String...(tt)

VD1.M& thiét bi

char szMCIString[128];

char szDevType[30];

char szFileName[128];

MCIERROR dwReturn;

strcpy (szFileName, "C: /Windows/Windows_Start.wav") ;
strcpy (szDevType, "waveaudio") ;

sprintf (szMCIString, "open %s type %s alias MyWAV",
szFileName, szDevType)

dwReturn = mciSendString(szMCIString, NULL, O, NULL);

VD2. Play
mciSendString ("play MyWAV notify", NULL, 0, m_hWnd) ;

VD3. Ngung play
mciSendString("stop MyWAV", NULL, 0, NULL);

VD4. Péng thiét bi
mciSendString("close MyWAV", NULL, 0, NULL);

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Thw vién MCI - MCI Command String...(tt)

Loai thiét b Tw khda

CD Audio type cdaudio
Digital-video playback type digitalvideo
MIDI type sequencer
Video-cassete recorder |type vcr

Video-Disc player type videodisc
Wave audio type waveaudio

Chon loai thiét bj trong cu phap Iénh Command String

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004

23

Thw vién MCI - MCI Command String...(tt)

» Uu diém
= Lénh bdng ngdn ng tw nhién dé hiéu

» Khuyét diém
- Khong xt ly duoc cac file ¢ tén chira khoang
trang

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004
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Thw vién MCI - MCI Command Message

« Diéu khién céc thiét bj Multi-Media bang
cach st dung cac théng diép (message)

» Méi I&nh diéu khién twong trng voi 1
message khac nhau

» Message dwoc g&i dén thiét bj théng qua
ham mciSendCommand <Winmm.lib>

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 25

Thw vién MCI - MCI Command Message...(tt)

¢ MCIERROR mciSendCommand (MCIDEVICEID IDDevice,
UINT uMsg,

DWORD fdwCommand,
DWORD dwParam) ;

» IDDevice: ID cUa thiét bi can diéu khién, thong sb nay
khong dung cho thong diép MCI_OPEN, gia tri nay sé cé dwoc
sau khi thyec hién MCI_OPEN

» uMsg: Théng diép hay chi thj dwoc géi tdi thiét bi, nham diéu
khién theo nhitng muc dich cu thé, D6 1a nhirng thong diép
dwgc biéu dién dwéi dang nhirng hang s6 dwgc Windows
dinh nghia trvédc MCI_xxx

» fdwCommand: |a gia tri dwgc xem nhw nhivng tham sb bd
sung twong ng véi tieng théng diép.

= dwParam: con tr¢ chi t&i céu trac lwu théng tin ng véi tirng
thong diép do moi théng diép co nhirng dac thu riéng. Vi du
rng v&i thong diép MCI__PLAY, chung ta c6 cau trdc twong
rng |a MCI_PLAY PARMS

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 26
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Thw vién MCI - MCI Command Message...(tt)

VDl. M& thiét bj

MCI_OPEN_PARMS mciOpenParams;
mciOpenParams.lpstrDeviceType = "waveaudio";
mciOpenParams.lpstrElementName = “C:/MySound.wav”;

DWORD mciError = mciSendCommand (NULL, MCI_OPEN,
MCI_OPEN_TYPE | MCI_OPEN_ELEMENT,
(DWORD) (LPVOID) &mciOpenParams) ;
mciDevID = mciOpenParams.wDeviceID;

VD2. Play

MCI_PLAY PARMS mciPlayParms;

mciPlayParams.dwCallback = (unsigned long) m_hWnd;

DWORD mciError = mciSendCommand (mciDevID, MCI_PLAY,
MCI_NOTIFY, (DWORD) (LPVOID) &mciPlayParms) ;
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Thw vién MCI - MCI Command Message...(tt)

VD3. Nglrng play
DWORD mciError =
mciSendCommand (mciDevID, MCI_STOP, 0, 0);

VD4. Péng thiét bi

DWORD mciError =
mciSendCommand (mciDevID, MCI_CLOSE, 0, NULL);
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Thw vién MCI - MCI Command Message...(tt)

o Wu diém

= S&r dung message > quen thudc v&i cac lap
trinh Windows

= Lénh c6 cu phap ré rang, dé nhé
- Xt ly dworc file c6 tén chira khodng trng

» Khuyét diém
= Can ndm rd cac cau trac div liéu twong ng Vo

moi thdng diép
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Thw vién MCI - X ly 16i

+ mciSendString va mciSendCommand cé gia tri trd vé 13
MCIERROR
= 0:1énh duoc thwe hién thanh cong;
= Khéc 0: 1a ma 16i & dang sé
+ MCI cung cép cho chuing ta ham mciGetErrorString dé
nhan théng b&o 16i twong rng & dang chubi
¢ BOOL mciGetErrorString (DWORD fdwError,
LPTSTR lpszErrorText,

UINT cchErrorText) ;
» fdwError: Day chinh la ma 16i nhan dwoc tir cac ham
mciSendString va mciSendCommand
» lpszErrorText: Chudi chiva ndi dung théong bao 16i (dai t6i da 128
ky tw)
» cchErrorText: Do dai cla chubi 1pszErrorText

C4W - MultiMedia - Nguyen Tri Tuan - DH.KHTN Tp.HCM Summer 2004 30



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thuw vién MCI - X Iy 18i...(tt)

VD. Xac dinh chudi théng bao 16i
if (dwReturn = mciSendCommand (mciDevID, MCI_PLAY,
MCI_NOTIFY, (DWORD) (LPVOID) &mciPlayParams))
{
char szError[128];
mciSendCommand (mciDevID, MCI CLOSE, 0, OL);
mciGetErrorString (dwReturn, szError, 128);
MessageBox (szError, "Error", MB OK) ;

return;
}
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Thuw vién MCI - Nhan xét
+ Uu diém

» Dé st dung

= Khong can hiéu biét nhiéu vé cac thiét bi Multi-Media,
cac cau truc file

« S dung cung mot co ché cho cac thiét bi: Wave audio,
MIDI, CD Audio, AVI,...

« Poc lap thiét b

+ Khuyét diém

» Doxtrly & cép cao nén phu thudc vao giao dién ham
MCI c6 san, khéng thé can thiép vao viéc mé rong kha
nang ng dung Multimedia nhw hiéu (rng am thanh,
graphics equalizer,...

= Dbi v&i x ly am thanh wave audio thi MCI chi xt ly
dwoc file wave chuan dang PCM
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Cam on - Hoi & Bap
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