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o HE B2~ (Multi-Tasking)
w She] A= Ao o] o] S8 TR IWE 523
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Windows Operating System (Win32 API)
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call API#1
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call API#3
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call API#n

S 4E 35 98




¢ gz R EY 9L se xz W ER

o WAA S Hg o 3 33 DLL A &
= WA #] FE 2 (Message Handler) - WA A & ¥okS wf] 528 » DLL(Dynamic-Link Library): 2 13 0] 28} Fol &
AAete = A= FH(EE)} HAas
$4z=209 & Z2a%Y

ELE D!
DLL #1
DLL #2

HAIR] AE #1
HAIX] AEH #2
HAIX] AEH #3
HAIR AE #4
HAIR] AEH #5
HAIX] AEH #6

DLL #3
DLL #4
DLL #5

10

dre oz gl u et

O SDK (Software Development Kit)
s CUZ A= APIE A4 S5 220385 74
= 4], WIN32 API
o A
= APIE A7 th77] wlEol Al
TAAT AE = B 7T
= A FEQ) 7|7 AaL ST wET
o 1:]-7(4
w b o] s

Z]
‘_I

KR
=

11 12




eSS Z2aR QL =+

V=SS Z2aRA QAL =+

O RAD (Rapid Application Development)
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Event & Message

Handle

o Event OARSS < AAE A8 shs A EE2H E 49)
Al8zlo]l B gl & =z 1 >~ =g =olyd
w AREAEO] EE] A bl o WA (mh-2 S, 7] R =Y ) 0 9 52 X ~Elo] A o]
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= winuser.hol| g 2] HDC tjule] 2~ AYXE] g AE
# 0x0200 3. Fl=
«325122 mﬁgg:?ﬁéﬁ 0x0200 HCURSOR AXel HE A=
#define WM LBUTTONDOWN 0x0201
#define WM_LBUTTONUP 0%0202 HICON olo| Zo i3 AE
#define WM_LBUTTONDBLCLK 0x0203
#define WM RBUTTONDOWN 0x0204 - 3 =
#define WM_RBUTTONUP 0x0205 HMENU o] e AE
#define WM_RBUTTON'DBLCLK 0x0206
#define WM MBUTTONDOWN 0x0207
#define WM_MBUTTONUP 0x0208
#define WM_MBUTTON'DBLCLK 0x0209 17 18
Instance Device Context
O QJAAEIAE AA W] Ao S 24 0 & Fe R HuE A F2A
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Data instancet 4

Data instance?.\

I notepad
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s 82

HDC hdc= getDC(hwnd); //& T S22 2

TextOut(hdc, 100,100, “Beautiful world”, 20); // & X<
Rectangle(hdc, 30,40,60,70); //AF2Z& 11210|

Memory

19

LineTo(hdc, 0, 200); //2+2! J2|7|
ReleaseDC(hWnd, hdc) //DC ol Al
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HelloSDK 9| A 24
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44 Hlolg

o =aAE g4

. o] = o =
D “:L] _é\_i -}_\—i I‘3/11:] E (Resource SCI'lpt) Oﬂ ‘/] SH Xé ‘4 (.RC) Broject types: Ternplates: |§|‘
= Wisual C++ Visual Studio installed templates
O 1= 31 20 = Hﬂ:‘fﬁ ;(]—}\—]Q }‘] T OLATL SR
D ﬂ q-— ——-i:l “ i‘_‘ j LN S} -1 O A& . gLH | FAWin32 Console Application [ Win32 Project
kyiRel) 37 g 2L vil.o) eneral
‘7;,51] -‘]’]_ = (RC.eXe) Zé _Q‘i A }\é \H__ i——- 2 = (.RES) g;gn i My Templates
F'/] = 6‘]4 Win32 525 h Online Templat
[e] ﬂ}\] o H @ Other Languages g Search Online Templatss,
- Other Project Types %
*.N —_
| H
*.Cpp *.Ob]
|A project for creating & Win32 application, console application, DLL, or static library |
Name: |HelloSDK. |
* ico — *.exe Location: ‘CWDUEUWEHIS and SettingsWparki¥hy DocumentsWiisual Studio 2005%FrojectsWwinprog v| [ Browse... ]
*.bmp
*.1C — %.res
resource.h
21 22
o} <2 pS| o} ] <o S|
Dlx_ﬁ]a}‘d exé] o 14 1:1}8 E;(é]
Win32 Application Wizard - HelloSDK ioq ¥izard - HelloSDK
Welcome to the Win32 Application Wizard Application Settings
o A GV B Application type: Add common header files for:
Appiicatian Settings e e rerice] Application Settings gwndnws application
Console application
Click Finish from any window to accept the current settings. Oou
After you create the project, see the project's readme. bt file for information O statclbrary
about the project features and files that are generated. -
Additional options:
[¥] Empiy project
24
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HelloSDK 4| Al| 24

o 22 5 37}

Add New Item - HelloSDK X
Categories: Templates: H(E
=2 ViELLIITI Cor Visual Studio installed templates
Code 5 C++ File (.cpp) \n] Header File (.h)
gam ,‘gMid\ File {idl) @MDdulE*DEﬁnilinﬂ File {,def}
W%EI;JUU’CE 4] Component Class &Installer Class

Utility
Property Sheets My Templates

-] Bearch Online Templates,., [%

|Creates a fils containing C++ source code |

Mame: [HelloSDK.cppl |
Location: \:JWDo:umenls and Settingstparkmhiy Docurentstvisual Studio ZUUEWProje:lszinpmgWHeH| [ Browse.., ]

i
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HelloSDK 4| Al| 24

o 3= ¢4

HelloSDK | A 24

#include <windows.h>

// WinMain( ) 8-<poll A etz 34 9 S Aol s}
LRESULT CALLBACK WndProc(HWND, UINT, WPARAM, LPARAM);

int APIENTRY WinMain(HINSTANCE hinstance,
HINSTANCE hPrevinstance, LPSTR IpCmdLine, int nCmdShow)
{

/] AEF FH=E 27)8)8kaL &G A A 55T
wndclass.style = CS_HREDRAW | CS_VREDRAW;
wndclass.lpfn\WndProc = WndProc;
wndclass.cbClsExtra = 0;

wndclass.coWndExtra = 0;

wndclass.hlnstance = hinstance;

wndclass.hlcon = Loadlcon(NULL, IDI_APPLICATION);
wndclass.hCursor = LoadCursor(NULL, IDC_ARROW);
wndclass.hbrBackground = (HBRUSH)GetStockObject(WHITE_BRUSH);
wndclass.lpszMenuName = NULL;

wndclass.lpszClassName = "HelloClass";
if('RegisterClass(&wndclass)) return -1;

[/ QES-E sk shdol Bol A g

hwnd = CreateWindow("HelloClass", "HelloSDK Application",
WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT,
CW_USEDEFAULT, CW_USEDEFAULT,
NULL, NULL, hinstance, NULL);

ShowWindow(hwnd, nCmdShow);

UpdateWindow(hwnd);
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HelloSDK | A 24

[/ PIAA 7] Dell A WA A S st A A 2] g

while(GetMessage(&msg, NULL, 0, 0) > 0){
TranslateMessage(&msg);
DispatchMessage(&msg);

}

return msg.wParam;

}

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

{
HDC hdc;
PAINTSTRUCT ps;
char *str = "Hello, SDK";

// PINA FFol el 58 e
switch(message) {
case WM_CREATE:
return O;
case WM_PAINT:
hdc = BeginPaint(hwnd, &ps);

ol A3 Az

ok

o},

TextOut(hdc, 100, 100, str, Istrlen(str));

EndPaint(hwnd, &ps);
return O;
case WM_LBUTTONDOWN:

MessageBox(hwnd, "0t A S SR 5LICE",

"OFRA BIAIXI", MB_OK);
return O;

29
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HelloMFC 9 A 24

case WM_DESTROY:
PostQuitMessage(0);
return 0O;

}

/] & Zg o] AgsA gom A LA A7} 2 g}
return DefWindowProc(hwnd, message, wParam, IParam);
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HelloSDK Property Pages

Lonfiguestion: | Active(Debug) ~ | Platfarm: | Active(Win32)
# Comman Properies B Genaral
= Confiquration Propertles Cusput Directony
Grneral - T
Debugging il Direchony
ot Cxtenzions %o Delete on Clean

c/
o File

Bulld Lt

# Man Toal Inherited Project Properly Shints
® ML Document Generslt |m prajact Defaults
& Hrowese Infoermation Confiqueation Type

w Duild Everits %
= Custom Bulld Step Lz ol BAFC
4 Web Deployment Use of ATL

Minimize CRT Usa In ATL

Comman Language Runtime suport
Whaole Program Opdmizaton

Character Set

Talls the compiler 1o use the specifed character set: aids in localizason issues,

SnDIr) B AL og, hem

Applcation (,exe)

Use Standard Windows Litirasies
Not Uising ATL

No

Mot Sat G 2
Ne Comman Language Runtime suppart
No ‘Whale Program Optimizagon

2
= sz |[ usa |
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O F7 (Build Solution) -> F5 (Start Debugging)
o 23 3

= flalind0 Appasation,

- [Bix;

Hhelln, SOK

mesmin B

meLE penaLD
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o &y g
w A= APL o 9%
= Data type, 7% %], MACRO ‘50| A<l

#include <windows.h>
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HelloSDK ¢ Al ¥4

o "<l &< WinMain
» WinMain() Z 2 131-& A 2Fsk= Al 4HH
= “windef.h” <t #define APIENTRY WINAPIZFIL 2] A & o] 915

HelloSDK o A| ¥4

int APIENTRY WinMain(HINSTANCE hlinstance,
HINSTANCE hPrevinstance, LPSTR IpCmdLine, int nCmdShow)

{

35

o = ¢l 3 WinMain
m HINSTANCE< Process ID (5, Instance Handle)
= hlnstance
Win32 =1 3io] A& wf A 2hy] = FA5E 7FA L 9l Q1
iy

W 2GS 27 Aeste o - 22

hinstance+= t&. Z+2F 31-52] %kl hinstance
m hPrevInstance

16-bit 1= 9-2] 72| 2 AE-3514] %5 NULL A 2]

fu
4
A

int APIENTRY WinMain(HINSTANCE hinstance,
HINSTANCE hPrevinstance, LPSTR IpCmdLine, int nCmdShow)

{

36
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o 9 el <= WinMain

m LPSTR+= 32-bit pointer to a character string (5, char *)

= ]pComLine
Commend Line B & 3 QA& F11 )&= £4<4
“HellowSDK TEST1.TXT TEST2.TXT” A & T2 13S 2 83},
IpComLine< “TEST1.TXT TEST2.TXT” %t 714

= nCmdShow
Lol Az uf 915
Ao A, H 2, AT = 2R
ShowWindow() & 2 & A A&

$ 2 (H B, ofel E EA §) AA

-

int APIENTRY WinMain(HINSTANCE hinstance,
HINSTANCE hPrevinstance, LPSTR IpCmdLine, int nCmdShow)

{

L .

HelloSDK oA ¥4

o ¥ Q1 st WinMain

= HWND
Win32 Z2 13 Qtell A A H AU AR 5 &= EE dE&
THIAY ALE = 22

= WNDCLASS
JdEFE NGt do s gt AU E Faa Qe
CreateWindow() && Al-8-317] Ao Q=5 & =
(kernel)°ll =
hInstance7]- Eil Nol| sty shdsl= vhH HWND® X = 13
Qo] -5 T} r/] $13}ed L]' 1 HWND7} A

/int APIENTRY WlnMaln(HINSTANCE hinstance, N
HINSTANCE hPrevinstance, LPSTR IpCmdLine, int nCmdShow)
{
HWND hwnd;
MSG msg;
\___ WNDCLASS wndclass; 38 J

HelloSDK 9| A 4

O A% 22 27189k 55 WNDCLASS
= GetStockObject() ©]-&
StockObject-> 21 5=-9-7} 7] &4 ©. & A 53 5= GDI (Graphic
Device Interface) object. 7= H.2] 4] 9} o] AL-&-4.

/

wndclass.style = CS_HREDRAW | CS VREDRAW;
wndclass.IlpfnwndProc = ;
wndclass.cbClsExtra = 0;

wndclass.cbWndExtra = 0;

wndclass.hinstance = hinstance;

wndclass.hlcon = Loadlcon(NULL, IDI_APPLICATION);
wndclass.hCursor = LoadCursor(NULL, IDC_ARROW);

wndclass.hbrBackground = (HBRUSH)GetStockObject(WHITE_BRUSH);

wndclass.lpszMenuName = NULL;
wndclass.lpszClassName = "HelloClass";
\ﬁ(!RegisterCIass(&wnchass)) return -1; 0

/

HelloSDK oA ¥4

0 9% A CreateWindow
n dESBE = CreateWindow(”Z 1748 Sl ol5” ”%E—or
704 vlol]l A H = AL, %E T 2~E Y, d =
A= T, =S & AES- Fo], 5 ﬂ
S, A AE A G, WM_CREATE AL A 7} ¢
B A ) ©] parameter);

s R

hwnd = CreateWindow("HelloClass", "HelloSDK Application”,
WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT,
CW_USEDEFAULT, CW_USEDEFAULT,
NULL, NULL, hinstance, NULL);

Showwindow(hwnd, nCmdShow) // A=-7} spw ol Yep A E

UpdateWindow(hwnd); // 9155 3= 2 A] A 7} WM_PAINT A A = =] 2] 5}
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o HAIA] 532

m HAX] 7] D (Message Queue)ol| A WA X & hpA AU A X 2]

= GetMessage - WA A & & & 724
Message Queuedl| A WA A] 31L}E 7AWA # A A] W ol A7
Message’t WM_QUIT®] ¥ 05 returnd}i! while loop &5
GetMessage message THe| & 913 724, WA[A] A5, 4, 2

= TranslateMessage - Keyboard ¥& H|A] A & # 2]

= DispatchMessage - 3l "] A #| & Window procedure®l 3.}

\
while(GetMessage(&msg, NULL, 0, 0) > 01
TranslateMessage(&msg);
DispatchMessage(&msg);
}
return msg.wParam;
/
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HelloSDK | A &4

0 Y% X2 A A WndProc

s AR WA E A sk 94§

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

#» hwnd - 955 AE. o] = Y%= 97} window procedures
IEIP=A TR

= message - 7 A A Q1 HIAA] F7F, WM_ &= A| %}

m wParam, IParam - W A| X] &0l mp2} F7F4Q0 R AG

= CALLBACK - OS\4} 39t 2] &7 of] mpeha] sbehm| et
RS dAF A= 822 A8HE MACRO

= LRESULT - long type¥} 5
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HelloSDK ¢ Al ¥4

o Y9%-F Z 2 AA WndProc

KRESULT CALLBACK WndProc(HWND hwnd, UINT message, \
WPARAM wParam, LPARAM IParam)
{
HDC hdc;
PAINTSTRUCT ps;
char *str = "Hello, SDK";

AKX SFR0 et 82 T2 30| &3] M2l sl
switch(message) {
case WM_CREATE:
return O;
case WM_PAINT:

\ hdc = BeginPaint(hwnd, &ps); /

43

HelloSDK 9| A ¥4

/ TextOut(hdc, 100, 100, str, Istrlen(str));
EndPaint(hwnd, &ps); // Device Context 3l A
return O;
case WM_LBUTTONDOWN:
MessageBox(hwnd, "t} 2 =2 5T,
"Wp-g- 2 | A]A]Y MB_OK)
return O;
case WM_DESTROY:
PostQuitMessage(0);
return O;

// HIAA 5ol WM_QUIT7} £ 71
}

/158 T2 a=o] A slx] gom A A A7} A 2] 3o},

return DefWindowProc(hwnd, message, wParam, IParam);

N

~

bt

/
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WIN32 API2} MFC

o 8.°f

tg=zaadsm

A 25} —

H| A A] 57 XN ] HAR AEE #1
AR F #3 HAR AEH #2
HAIA] AEE] #3

—

Sg=Zzag

AR F #2
L]

WA A F#1
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rRagmEoe] A 0 7 2 Ffof ot Ft = Sl

= o] TH S H45H7] 91314 Microsoft] +E2 7 ¥HA}E o]
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Class, OOP
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MEFC (Microsoft Foundation Class)

HelloMFC & A] 2}+A]

o SDK (Windows API)2] WinMain() &<=<] 715 2}
Window Procedure 7|55 4 A 3] &l 271 ¢
Y= AT

T& RO 273 I =
FE R IAE TS AT

MEFC

(@ 3EVHEA A6 Frame window 9] 7] 57 <]

o ZRAE 44

New Project [E|g|

Project types: Templates: mE
=] ViSU;r‘LC” Visual Studio installed templates
CLR (ZAWin32 Console Application [ ¥in32 Project
General
MFC
Smart Device My Tomplatds
& Olhglfagnguages (] 5earch Online Templates,
Other Project Types %

& project for creating a Win32 application, console application, DLL, or static library

Warne: HelloMFC] ™) ]
Location: Whocuments and SetingsWparkiitdy DocumentzWisual Studin Z0EWProjectsWwinpmg  +| [ Drowse.. |

| [[1Create directory for salution

Solution Mame:  [HellohMFC
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HelloMFC 9 A ZHA

o194 54 AA

zard - HelloMFC

Welcome to the Win32 Application Wizard

R

Ovsrvisw These are the current project settings:
Application Settings ¢ Windows application
Click Finish from any window to accept the current settings.

After you create the project, see the project’s readme. txt file for information
about the project features and files that are generated.

Next> |[ Fnen ][ cancal |

49

HelloMFC 9| A] A

o194 54 AA

ation Wizard — HelloMFC

j Application Settings

Overview Application type: Add commen header files for:
Application Settings (%) Windows application ATl

() Console application MFC

(@]

O static library [%

Additional options:

50

HelloMFC ¢ A| 24

0 22 59 %7}

Add New Item — HelloMFC

Categories: Templates: ‘El
| ViSU?‘ Cot Visual Studio inStaIIe%emplates
2] C++ File {,cpp) [n] Header File {,h)
R =] Mid! File L.idl) 4z Module-Definition File {.def)
WEE?MCE @Campunent Class @Insta\ler Class
Ltility
Property Sheets My Templates

J Search Online Templates...

Creates a file containing C++ source code
Mame: [HelloMFC. cppl |
Location: [ WDncuments and SetingsWpark#hy Documents#isual Sudin ZIEWPMmjectsWwinpmgHsll| [ Drowse.. |

i
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2O BRED:,
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HelloMFC 9 A 34

o 3= ¢4

HelloMFC 9| A 24

#include <afxwin.h>

I 2L A

T
class CHelloApp : public CWinApp
{
public:
virtual BOOL Initinstance();
h

class CMainFrame : public CFrameWnd

{
public:
CMainFrame();

53

protected:
afx_msg void OnPaint();
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);
DECLARE_MESSAGE_MAP()

%

N8 2208 XX

CHelloApp theApp;

I 2ehA HoR
BOOL CHelloApp::Initinstance()
{

m_pMainWnd = new CMainFrame;
m_pMainWnd->ShowWindow(m_nCmdShow);

54

HelloMFC oA 243

HelloMFC 9 A 24

m_pMainWnd->UpdateWindow();
return TRUE;
}

CMainFrame::CMainFrame()

{
}

Create(NULL, "HelloMFC Application");

void CMainFrame::OnPaint()

{
char *msg = "Hello, MFC";

CPaintDC dc(this);

55

dc.TextOut(100, 100, msg, Istrlen(msg));
}

void CMainFrame::OnLButtonDown(UINT nFlags, CPoint point)
{

}

/I BIEATRT Y
BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)
ON_WM_PAINT()
ON_WM_LBUTTONDOWN()
END_MESSAGE_MAP()

MessageBox("OtSAE S JSLICE", "0 A BIAIXIY;
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0 TEAE Y W7

HelloMFC Property Pages \E"E\
Cor jon: | Active(Debug) v| Platiorm: | Active(Win32) ~| [ Carfiguration Manager... ]
Comman Properties El General
= Configuration Properties $ i iN$(Confi i ) v
General $(ConfigurationName)
- Debugging i = d
C/C+ Extensions to Delete on Clean = objix k=t tix thi=tmpi= rspi= pge i~ pad:$ Ta
Linker Build Log File $tIntDiryWBuildLog, htm
Manifest Tool Inherited Project Property Sheets

- #ML Document Generatc
Browse Information

o

Project Defaults

HelloMFC 9| A] A

] Configuration Type Application (.exe)
B e, Use of MFC Use MFC in  Shared DLL g
& Web Deployment Use of ATL Not Lising ATL
Minimize CRT Use in ATL No
Character Set Not 56t < mm—
Common Language Runtime support Na Common Language Runtime support
Yhale Program Optimization Mo vthale Program Optimization

Output Directory
Specifies a relafive path fo the output file directory. can include environment variables,

B
2

O F7 (Build Solution) -> F5 (Start Debugging)

Hella, MFE

58

HelloMFC ¢ A] 4

o &t vl

HelloMFC ¢j|A] 4

o s AAF

class CHelloApp : public CWinApp

{
public:
virtual BOOL InitInstance();

k

59

o s dAN

-

class CMainFrame : public CFrameWnd
{

public:

CMainFrame();

protected:
afx_msg void OnPaint();
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);
DECLARE_MESSAGE_MAP()

Q
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o058 X223 A o S G
s EE MFC 2132 CWinApp 28| 2014 ahite] 222 = %713 WinMain()2 Z2 1 30] Al2teW A Fow
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CHelloApp theApp;

" MFC $¢ 2213 L%

/

BOOL CHelloApp::Initinstance()
o] 8 T2 AH| {

m_pMainWnd = new CMainFrame;
m_pMainWnd->ShowWindow(m_nCmdShow);
m_pMainWnd->UpdateWindow();
return TRUE;

J
HelloMFC ]| A] 4] HelloMFC | A 4
o 2 o == g
= SDK®] CreateWindow() 37l 483k 4 &
ﬂ)id CMainFrame::OnPaint()  // SDKOI Al WM_PAINT & & \
{
CMainFrame::CMainFrame() char *msg = "Hello, MFC",
{ CPaintDC dc(this);
Create(NULL, "HelloMFC Application"); // &1 &= M4
} dc.TextOut(100, 100, msg, Istrlen(msQ));
}

/I SDKOIAl WM_LBUTTONDOWN < &
void CMainFrame::OnLButtonDown(UINT nFlags, CPoint point)

{
\}\ MessageBox("0tAE S} SLICE", "0t BIALXI");
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OnLButtonDownZ 4172

BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)
ON_WM_PAINT()
ON_WM_LBUTTONDOWN()
END_MESSAGE_MAP()

HelloMFC ¢ A] 4

<7171 MFC2] WinMain

/ WinMain() /f MECS] LIS.0I SHE D208 Aso) AEE
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ptr->Run(); // [HI/\III SZ oYy A |
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I o [HIAIII s =240t
ptr->Exitinstance(); // S2: 243 4 &Y
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