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CAC CHE B0 VAO RATREN WINSOCK

]
NO&i dung

- Ché d6 vao ra blocking va non-blocking
- Ky thuat da luéng

- Ky thuat tham do

- Ky thuét vao ra theo théng bao

- Ky thuét vao ra theo sy kién

- Ky thuat Overlapped
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1. CAC CHE DO VAO RA

/]
Xem lai TCP Echo Server

- Nhan xét: Chi lam viéc dwoc v&i 1 client
- Ham recv() chi tra vé& khi nhan dwoc dir liéu trén socket

- tién trinh bj ch&n, khong thé thwc hién 1&i goi ham accept() dé xt ly
két ndi cda client khac

//Step 5: Communicate with client
sockaddr_in clientAddr;

char buff[1024];

int ret, clientAddrlLen = sizeof (clientAddr);

while (1) {
SOCKET connSock;
//accept request
connSock = accept(listenSock, (sockaddr *) & clientAddr,
&clientAddrlen) ;
//receive message from client
ret = recv(connSock, buff, 1024, 0);

//...




Cac ché dé hoat dong trén WinSock
-Ché dd6 chan dwng (blocking), hodc déng bd
(synchronous)

- Cac ham vao ra sé chan, tam dirng ludng thuc thi dén khi thao tac
vao ra hoé}n tat (cac ham vao ra sé khéng trad vé cho dén khi thao
tac hoan tat).

- La ché dd mac dinh trén SOCKET: connect(), accept(), send()...

- Han ché st dung cac ham & ché dd chan dirng trén giao dién

Application ; (O]

1/0 Request

Blocked | |
state { Perform 1/0

| I/0O Complete |%

Céc ché dd hoat dong trén WinSock

- Ché dd khéng chan dirng(non-blocking), hodc bat déng
b&(asynchronous)
- C4c thao tac vao ra trén SOCKET sé tr& vé noi goi ngay lap tlrc va

tiép tuc thuc thi ludng. Két qua cla thao tac vao ra sé dwoc thong
bao cho chwong trinh dwéi mét co ché ddng bd nao do.

- Cac ham vao ra bat dong bd s& trda vé ma |6
WSAEWOULDBLOCK néu thao tac do khong thé hoan tat ngay va
méat thoi gian dang ké(chdp nhan két ndi, nhan di liéu, gui div
liéu...)

- Socket can chuyé&n sang ché do nay bang ham ioct/socket()

int ioctlsocket (
SOCKET s, //[IN]socket dugc thiét 1lap ché dd
long cmd, //[IN]ché d6 diéu khién vao ra
u_long *argp, //[IN/OUT]thiét lap gia tri cho cmd
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Vi du - Ché dd non-blocking

SOCKET s;
unsigned long ul = 1;
int nRet;

s = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP) ;
//Set socket into non-blocking mode
nRet = ioctlsocket(s, FIONBIO, (unsigned long *) &ul);
if (nRet == SOCKET_ERROR)
{
//Failed to put the socket into non-blocking mode

}

S dung ché dé non-blocking

//Step 2: Construct socket
listenSock = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP) ;
unsigned long ul = 1;
if (ioctlsocket(listenSock, FIONBIO, (unsigned long *)&ul)) {
printf ("Error! Cannot change to non-blocking mode.") ;
return 0;
}
//...
//Step 5: Communicate with client
SOCKET client[MAX CLIENT];
int numClient = 0;
while (1) {
SOCKET connSock;
//accept request
connSock = accept();
if (connSock != SOCKET_ ERROR) {
client[numClient] = connSock;
numClient++
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S dung ché dé non-blocking

for (i = 0; i < numClient; i++){
//receive request from client
ret = recv(client[i], buff, BUFF_SIZE, 0);

if (ret == SOCKET ERROR)
if (WSAGetLastError() !'= WSAEWOULDBLOCK)
closesocket (client[i]) ;
else({
//handle request
//...

//send response to client

ret = send(client[i], buff, strlen(buff), 0);

if (ret == SOCKET_ERROR) {
errorCode = WSAGetLastError() ;
if (errorCode !'= WSAEWOULDBLOCK)

closesocket (client[i]) ;
}
}
} //end for
} //end while

©

M6t sb tredrng hop trad vé wsaewouLpBLoCK

Ham dworc goi Nguyén nhan gay 16i
WSAAccept() hodc | Khong c6 két ndi t6i server
accept()
closesocket() Socket dwoc thiét 1ap tly chon SO_LINGER va bo dém

timeout khac 0

WSAConnect() Qua trinh thiét lap két ndi da khéi tao nhwng chwa hoan
hoac connect() thanh

WSARecv(), Khoéng c6 di liéu d& nhan
recv(),
WSARecvFrom(),
recvfrom()

WSASend(), Khoéng da khoang tréng trén bo dém dé guvi dir liéu
send(),
WSASendTo(),
sendto()

10

10
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Cac ky thuat vao ra trén WinSock

- Ky thuat da luéng

- Ky thuét Iya chon

- Ky thuat vao ra bat dong bo

- Ky thuét vao ra theo sy kién

- Ky thuat chdng chap (overlapped)

1"

11

2. KY THUAT DA LUONG

12

12
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Ky thuat da ludng

- Giai quyét van dé cac ham bi chan dirng bang céach tao ra

céac lubng chuyén biét

unsigned long _beginthreadex (
void *security,
unsigned stack_size,
unsigned ( __ stdcall *start address ) ( void * ),
void *arglist,
unsigned initflag,
unsigned *thrdaddr) ;

- Trong dé:
- security: [IN] trd t&i cAu tric xac dinh quyén truy cap
- stack_size: [IN] kich thuéc khéi tao stack cho lubng mai
- start_address: [IN] con tré t&i ham dwoc thye thi trong ludng
- arglist: [IN] con trd t&i tham sb truyén cho lubng méi
- initflags: [IN] c& diéu khién tao ludng
- thrdaddr: [OUT] trd t&i gia tri dinh danh cda ludng méi

13

13

Ky thuat da lubng

Ludng chinh l

[ socket() ]

v

( bind(Q J

v

[ listen() ]

v
—| acceft 5 ]

Ludng con
[ beginthreadex( ) } .
1
v I
—{ other tasks | [ call 1/0 |

\ 4
[ Other tasks |—

14

14
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/0]
Mot s6 ham x@ ly ludng

- void _endthreadex( unsigned retval): két thuc ludng va
dam bao thu hdi tai nguyén (thwc té khéng can thiét)

- Déng bd ludng:

- WaitForSingleObject(), WaiForSingleObjectEx()

- WaitForMultiple Objects(), WaitForMultiple ObjectsEx()

- MsgWaitForMultiple Objects(), MsgWaitForMultiple ObjectsEx()
- Céc dbi twong thwdng stir dung cho ddng bo:

- S kién: SetEvent()

- Mutex: CreateMutex(), ReleaseMutex()

- Boan gang: EnterCriticalSection(), LeaveCriticalSection()

- Semaphore: CreateSemaphore(), ReleaseSemaphore()

- B6 dém: CreateWaitable Timer()

15

15

/"0 ]
Vi du Viét lai Echo server (tiép)

//Step 5: Communicate with clients

SOCKET connSocket;
sockaddr_in clientAddr;
int clientAddrLen = sizeof (clientAddr) ;

while (1) {
connSocket = accept(listenSock, (sockaddr *) & clientAddr,
&clientAddrLen) ;
_beginthreadex (0,0, echoThread, (void *)connSocket, 0, 0);

}

16

16
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Viét lai Echo server (tiép)

/* echoThread- Thread to receive the message from client and echo*/

unsigned _ stdcall echoThread(void *param) {
char buff[1024];
int ret;
SOCKET connectedSocket = (SOCKET) param;

ret = recv(connectedSocket, buff, 1024, 0);
if(ret < 0)

printf ("Error! Cannot receive message.\n");
else({

ret = send(connectedSocket, buff, ret, 0);

if(ret < 0)

printf ("Error! Cannot send message.\n");

}
shutdown (connectedSocket, SD_SEND) ;
closesocket (connectedSocket) ;
return 0;

17

17

Piéu dd ludng st dung doan gang

- Khai bao doan gang

CRITICAL SECTION tenBien;

- Kh&i tao doan gang

void InitializeCriticalSection (CRITICAL SECTIONY) ;
- Gidi phong doan gang

void DeleteCriticalSection (CRITICAL SECTION*) ;

- Yéu cu vao doan gang
EnterCriticalSection (CRITICAL_ SECTION¥*) ;

- R&i khéi doan gang

LeaveCriticalSection (CRITICAL SECTIONY) ;

18

18
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Piéu dé ludng st dung doan gang

- Ludng chinh

// Global variable
CRITICAL SECTION criticalSection;

int main(void)

{
// ...
// Initialize the critical section one time only.
InitializeCriticalSection (&criticalSection);

/...

// Release resources used by the critical section object.

DeleteCriticalSection(&criticalSection) ;

19

19

Piéu dd ludng st dung doan gang

- Ham thwc hién trong ludng con

unsigned int __ stdcall mythread(void¥)

{
/] ...
// Request ownership of the critical section.
EnterCriticalSection(&criticalSection);

// Access the shared resource.

// Release ownership of the critical section.
LeaveCriticalSection (&criticalSection) ;
/...

return 0;

20

20
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S&r dung doan gang — Vi du

#define NUM_THREAD 4
CRITICAL SECTION critical;
int sharedvValue;

int main(int argc, char* argv[])

{

int i;
HANDLE myhandle [NUM THREAD];
InitializeCriticalSection(&critical) ;
for(i = 0; i < NUM THREAD, i++)

myhandle[i] = (HANDLE) beginthreadex(..., &mythread,

(void *)i,...);

WaitForMultipleObject (NUM THREAD, myhandle, TRUE, INFINITE);
DeleteCriticalSection(&critical) ;

return 0;

21

21

S&r dung doan gang — Vi du

unsigned int __ stdcall mythread(void* )

while (sharedvValue < 25) {
EnterCriticalSection(&critical) ;
int number = sharedValue++;
LeaveCriticalSection (&critical) ;
if (isPrime (number)) ;
printf (“Value = %d is prime\n", number) ;
}

return 0;

22

22
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3. KY THUAT THAM DO

23

23

Ky thuat thdm do

- Str dung ham select():

- Tham do cac trang thai trén spckgt
(gWi dv liéu, nhan di ligu, két néi
thanh cong, yéu cau két ndi...)

- Cac socket can tham do dwoc dat
vao cau truc fd_set

- C6 thé xir ly tap trung tat ca cac
socket trong cung mét thread (16i

da 1024).

socket ()

)

'

bind ()

)

'

listen()

)

'

Khéi tao tap
select

]

typedef struct fd_set {

u_int £d_count;

SOCKET fd_array[FD_SETSIZE];
} fd_set;

'

select ()

)

'

X ly sy kién
vao ra

]

24

24
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Ham select()

int select(

int nfds, // Ludn truyén gia tri 0
fd_set * readfds, // [IN, OUT]tdp cac socket duogc

// tham do trang thai cé thé doc
fd _set * writefds, // [IN, OUT]tédp cac socket dugc

// thiam do trang thai cé thé ghi
fd_set * exceptfds, // [IN, OUT]tdp cac socket dugc

// tham do trang thai cé 18i
const struct timeval * timeout // thdi gian chd tra vé

)

- C4c tap readfds, writefds, exceptfds cé thé NULL, nhung
khéng thé ca ba cung NULL.
- Tra vé:
- Thét bai: SOCKET_ERROR
- Xay ra time-out: 0
- Thanh cong: tdng sb socket c6 trang thai s&n sang/cé 16i 25

25

Ky thuat thdm do

- Thao tac voi fd_set qua cac macro
- FD_CLR(SOCKET s, fd_set *set): Xda socket ra khoi tap tham do
- FD_SET(SOCKET s, fd_set *set): Thém socket vao tap tham do
- FD_ISSET(SOCKET s, fd_set *set): tra lai 1 néu socket co trong
tap tham do. Ngworc lai, tra lai 0
- FD_ZERO(fd_set *set): Kh&i tao tap thdm do bang gia tri null
- Str dung ky thuat tham do:
- B1: Thém céc socket can tham do trang thai vao tap fd_set twong
trng
- B2: Goi ham select(). Khi ham select() thuc thi, cac socket khong
mang trang thai tham do sé bj xéa khéi tap fd_set twong trng
- B3: Str dung macro FD_ISSET() d& sw c6 mat cla socket trong tap
fd_set va xtr ly

26

26
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Ky thuat thdm do

Cac trang thai trén socket dwgc ghi nhan:
- Tap readfds:
- Cé yéu cau két ndi téi socket dang & trang thai léng
nghe(LISTENING)
- D liéu sén sang trén socket dé doc
- Két ndi bi déng/reset/hly
- Tap writefds:
- Két néi thanh céng khi goi ham connect() & ché d6 non-blocking
- S&n sang g di¥ liéu
- Tap exceptfds
- Két ndi that bai khi goi ham connect() & ché dd non-blocking
- Co di liéu OOB (out-of-band) dé doc

27

27

1
St dung select() cho TCP server

- Két nbi dau tién dwoc xt ly

[01| 100
[1] 0
client[] conn = accept();
client[0] = conn;
[MAX_CLIENT-1] 0

fd_set set | 100 | | . ] | . ]

/

FD_SET(conn, &set)

28

28
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St dung select() cho TCP server(tiép)

- Két ndi tiép theo dwoc xt ly

\

conn = accept();
client[i] = conn;

[0] 100
[1] 101
i <]
client[] [ 110
[MAX_CLIENT-1] 0
fd_set set | 100 | 101 | .. | 110 | |

FD_SET(conn, &set)

29

29

St dung select() cho TCP server(tiép)

- Ngat mot két ndi, gidi phong socket

\

closesocket()

[0] 100
[1] 101
client[] [ °
[MAX_CLIENT-1] 0
fd_set set | 100 | 101 | .. | | |

FD_CLR(client[i], &set)

30

30
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St dung select() cho TCP server(tiép)

listenSock = socket(..);
listen(listenSock, ..);

//Assign initial value for the array of connection socket
for(..) client[i] = O0;

//Assign initial value for the fd_set
FD_ZERO (&initfds);
FD_SET(listenSock, &initfds) ;
//Communicate with clients
while (1) {

readfds = initfds;

select (0, &readfds, ..);

31

31

/"0 ]
St dung select() cho TCP server(tiép)

//check the status of listenSock
if (FD_ISSET (listenSock, &readfds)) {
connSock = accept(..);
for(i = 0; i < FD_SETSIZE; i++)
if (client[i] == 0)
client[i] = connfd;
FD_SET (client[i], &initfds);

}
//check the status of connfd(s)
for(..) {
if (FD_ISSET(client[i],..)) {
doSomething() ;
closesocket (client[i]) ;
client[i] = 0;
FD_CLEAR(client[i], &initfds)
}
} //end while

32

16
32



TCP Echo Server (viét lai)

//Step 5: Communicate with clients
SOCKET client[FD_SETSIZE], connSock;
fd set initfds, readfds;

sockaddr _in clientAddr;

int ret, nEvents, clientAddrlen;
char rcvBuff[1024], sendBuff[1024];

for(int i = 0; i < FD_SETSIZE; i++)
client[i] = O;

FD_ZERO (&initfds) ;

FD_SET (listenSock, &initfds);

33

33

TCP Echo Server (viét lai — tiép)

while (1) {

readfds = initfds;

nEvents = select (0, &readfds, 0,0,0);

if (nEvents < 0) {
printf ("\nError! Cannot check all of sockets.");
break;

}

if (FD_ISSET (listenSock, &readfds)) { //new client
clientAddrLen = sizeof (clientAddr) ;
connSock = accept(listenSock, (sockaddr *)

&clientAddr, &clientAddrlen);
int i;
for(i = 0; i < FD_SETSIZE; i++)
if(client[i] <= 0){

client[i] = connSock;
FD_SET(client[i], &initfds);
break;

34

34
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TCP Echo Server (viét lai — tiép)

if (i == FD_SETSIZE) {
closesocket (connSock) ;
printf ("\nToo many clients.");
}
if (--nEvents <=0)continue; //no more event
}
for(int i = 0; i < FD_SETSIZE; i++){
if (client[i] <= 0) continue;
if (FD_ISSET(client[i], &initfds)){
ret = Receive (client[i], rcvBuff, 1024, 0);
if (ret <= 0){
FD_CLR(client[i], &readfds);
closesocket (client[i]) ;
client[i] = 0;
}
else if(ret > 0){
processData (rcvBuff, sendBuff) ;
Send (client[i], sendBuff, strlen(sendBuff), 0);
}
if (--nEvents <=0)continue; //no more event
}
}

}//end while 35

35

TCP Echo Server (viét lai — tiép)

/* The processData function copies the input string to output*/
void processData(char *in, char *out) {
strcpy s (out, 1024, in);
}
/* The recv() wrapper function¥*/
int receiveData (SOCKET s, char *buff, int size, int flags) {

int n;
n = recv(s, buff, size, flags);
if(n < 0)

printf ("receive error.");
else

buff[n] = 0;
return n;

}
/* The send() wrapper function¥*/
int sendData (SOCKET s, char *buff, int size, int flags) {

int n;
n = send(s, buff, size, flags);
if(n < 0)
printf (“send error.");
return n;
} 36

36

04/03/2021
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Chan drng trén ham accept()

client server
listen()

Goi ham connect() w LISTENING

SYN_RECEIVED
SYN/ACK

Ham connect() tra vé ACK
-~ |ESTABLISHED

Dat két néi vao hang doi

— kst N

o

Goi ham accept()
blocking

37

37

non-blocking accept()

//Step 2: Construct socket
SOCKET listenSock;
unsigned long ul = 1;
listenSock = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP) ;
ioctlsocket (listenSock, FIONBIO, (unsigned long *) &ul);
//...
while (1) {
//...
if (FD_ISSET (listenSock, &readfds)) { //new client
clientAddrlLen = sizeof (clientAddr) ;
if ((connSock = accept(...))'!= INVALID_ SOCKET{
int i;
for(i = 0; i < FD_SETSIZE; i++)
if (client[i] <= 0){
client[i] = connSock;
break;
}
if (i == FD_SETSIZE) printf ("\nToo many clients.");
Y/ /...

38

38
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4. KY THUAT VAO RA THEO THONG BAO

39

39

CO BAN VE LAP TRINH WIN32 API

40

40
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Lap trinh Windows co’ ban

- Application Programming Interface: Giao dién Iap trinh
trng dung

- Cung cép thw vién lién két dong (.dll) chira cac ham truy
cap tai nguyén trong hé théng (Windows)

- Cac &ng dung c6 thé truy cap dén cac ham AP

- Kiéu di lieu HANDLE: s nguyén 32-bit dwoc HPH st
dung dé dinh danh cho mét dbi twong tai nguyén nao dé
(file, ctra s6, socket,...)

- Vi du: HWND, HINSTANCE, SOCKET

41

41

Mot sb kiéu dir lieu
T 7

BYTE S6 nguyén 8-bit khong dau

WORD Sé nguyén 16-bit khong dau

DWORD S& nguyén 32-bit khong dau

UINT Sé nguyén 32-bit khong dau

LONG Sé nguyén 32-bit ¢ dau

LRESULT Sb nguyén 32-bit cé dau tra vé& bdi ham xt ly thong diép
LPSTR Con tré xau ky tw kiéu ANSI (8-bit)

LPWSTR Con tré xau ky tw kidu Unicode(16 bit)

WPARAM S& nguyén khong dau (32-bit v&i x86 va 64-bit vai x64)
LPARAM Sb nguyén cé dau (32-bit v&i x86 va 64-bit véi x64)
LPVOID Con trd kiéu void

ATOM Sb nguyén 16-bit khong dau

LPTSTR Con tré xau ky tw kiéu tw thich nghi(8-bit hodc 16-bit)

42

42
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Quy wde 100 goi ham cua C/C++

- M6 t& cach thirc hé théng xt ly I&i goi ham
- Thi tw truyén tham sb
- Cach thirc truyén tham sb
- Thanh ghi danh riéng
- Vao ra trén stack
- __stdcall
- Truyén tlr phéi qua trai
- Kiéu truyén méc dinh: tham tri
- Ham duoc goi (callee) lay gia tri tham sé ti dinh stack
- Ham duwoc goi xda stack trwdc khi tra vé két qua
- Tén ham: bat dau bdi ky tu *_’
- __cdecl: twong ty __stdcall

- Ham goi x6a stack sau khi ham dwoc goi tra vé két qua
43

43

/"0 ]
M6t sb quy wée goi ham ctia Windows

- Ham kiéu CALLBACK
#define CALLBACK _ stdcall
- Ham dwoc goi lai bédi moét ham hé théng
- Ung dung “néi” cho hé thdng biét cach thirc x&r ly mét ddi twong
nao dé khi loi goi hé thong dwoc thye hién
Application Kernel

callSys (.., CALLBACK system call
doSth, ..)

doSth
result

- Ham kiéu WINAPI: sir dung trong &ng dung Windows
#define WINAPI _ stdcall

44

22
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Lap trinh hwdng s kién

xay ra
- Sy kién trén clra sé:
queue)
trng dung doé

ma ctra sb nhan dwoc

ham DefWindowProc()

- Ludng thwe thi chwong trinh quyét dinh b&i cac sy kién

- Hé théng (Windows) ghi lai m&i sw kién xay ra (event) trong mot
thong diép (message) va dat trong hang doi théng diép (messages

- HDH Windows d&m nhiém viéc truyén théng diép vao clra sb cla
- Ham kiéu CALLBACK can duoc dinh nghia dé xt ly cac théng diép

- Vé&i nhitng théng diép khong xt ly, co thé truyén lai cho hé théng qua

45

45

/0]
Cau truc chuong trinh

- Ham WINAPI WinMain():
- Khéi tao gia tri bién
- Dinh nghia clra s6
- Khéi tao ctra sb
- Ham CALLBACK
WindowProc():
- Xt ly thong diép

WINDOWS

Windows AP

P
2 API API
H Calls af\; Calls
77777 copmaty b ppa bR Tl
£
~ -

‘WinMain{)

Create windows

Initialize variables Process messages ——1-|

‘WindowProc()

Your Program

______________________

46

46
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Ham WinMain()

- Xt ly hang doi thong diép

Windows

MSG msg;
while (GetMessage (&msg,NULL,

TranslateMessage (&msgq);
//L&y théng diép
DispatchMessage (&msg) ;

//Dich su kién thanh théng diép

GetMessage()

0,0)) {

Get the Message

- Ham GetMessage() tra v& 0| | || ey
khi théng diép chwa dinh
danh WM_QUIT bao chwong .
trinh két thac e wenaeg | T
= 47

47

Cau truc MSG

typedef struct tagMSG {
HWND  hwnd; //
UINT message; //
WPARAM wParam; //
LPARAM lParam; //
DWORD time; //
POINT pt; //
//

} MSG, *PMSG, *LPMSG;

Clta sb nhan théng diép

binh danh thdéng diép

No6i dung thdéng diép

No6i dung thdéng diép

Thoi diém théng diép duoc dua lén
Vi tri con tro khi théng diép duoc
dua 1lén

48

48
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L&p cira s6 WNDCLASS

typedef struct tagWNDCLASS {

UINT
WNDPROC
int
int
HINSTANCE
HICON
HCURSOR
HBRUSH
LPCTSTR
LPCTSTR
} WNDCLASS,

style;
lpfnWndProc;
cbClsExtra;
cbWndExtra;
hInstance;
hIcon;
hCursor;
hbrBackground;
lpszMenuName;

lpszClassName;

*PWNDCLASS;

+ L&p WNDCLASSEX b sung thém trwdng cbSize chira kich
thwéc ciu tric va hlconSm chira icon nhd cla clra sd

49

49

CAu trac ctra s6 WNDCLASS

style
lpfnWndProc
cbClsExtra

cbWndExtra

hInstance
hIcon

hCursor
hbrBackground
lpszMenuName

lpszClassName

Kiéu hién thi

Con tré ham x& ly ctra s6

Kich thwdc (byte) cAp phat thém  0: gan méc dinh béi hé

sau bién ciu tric WNDCLASS
Kich thwdc (byte) cAp phat thém

cho tién trinh

Binh danh cua tién trinh
Dinh danh ctda icon
Dinh danh con tré chudt
Dinh danh chéi vé

Tén menu

Tén ctra sb

théng
0: gén mac dinh b&i hé
thong

Goi ham LoadIcon ()
Goi ham Cursor ()

50

50
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Pang ky va tao ctra sb

- Pang ky ctra sb

ATOM RegisterClass (CONST WNDCLASS * lpWndClass);
ATOM RegisterClassEx (CONST WNDCLASS * lpWndClass) ;

- Tao clra sb

HWND WINAPI CreateWindow (
LPCTSTR  1pClassName, // Tén cua sb
LPCTSTR  lpWindowName, // Tén hién thi
DWORD dwStyle, // Kiéu cua sb
int %, // Hoanh d6 vi tri hién thi
int v, // Tung d6 vi tri hién thi
int nWidth, // Kich thudc ngang
int nHeight, // Kich thuéc cao
HWND hWndParent, // Cia sb cha
HMENU hMenu, // Pinh danh menu
HINSTANCE hInstance, // Pinh danh tién trinh
LPVOID lpParam // Con troé tham sb truyén

// cho cua sb
)i
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Khai bao ham CALLBACK

LRESULT CALLBACK windowProc (

HWND hWnd, // Pinh danh cua sbé

UINT message, // Pinh danh thdéng diép
WPARAM wParam, // No6i dung théng diép
LPARAM lParam) { // N&i dung théng diép

switch (message) {
case WM XXX:

case WM DESTROY: // Cta sb bi huy
PostQuitMessage (0) ;

case WM _CLOSE: // Cia sb bi déng
DestroyWindow (hWnd) ;
}

DefWindowProc (hWnd, message, wParam, lParam);

(3
N
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Incoming messages

WM_PAINT

Hoat dong cua chwong trinh

[ wmreoom WM_SIZE

| int WINAPI WinMain (

HINSTANCE hInstance,

| WM_COMMA

HINSTANCE hPrevInstance,

Application

ND I'—I I—| WM_LBUTTONDOWN |

Y Y

—Message queus

|—Retrieved me’/‘

Window
procedure

WinMain
—Message
loop

l— Dispatched messages

| Message handler || Message handler |

| Message handler || Message handler |

[ messagehandier | [ wessage hancter |

l— Unprocessed messages

DefWindowProc

LPSTR lpCmdLine,
int nCmdShow)

{

LRESULT CALLBACK WinProc (
HWND hWnd,
UINT message,
WPARAM wParam,
LPARAM lParam)

53
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- Tra vé:
- Thanh cbé

ng: 0

- L&i: SOCKET_ERROR

Ky thuat vao ra socket theo théng bao

- ng dung GUI c6 thé nhan duoc cac thong diép tir WinSock qua clra
s6 cla (rng dung.

- Khi cé s kién xay ra trén socket, mét thong diép dwoc thong bao toi
ctra s6 ng dung

- Ham WSAAsyncSelect() dugc st dung dé chuyén socket sang ché
dod khong chan dirng va thiét 1ap tham s6 cho viéc xtr ly sw kién

int WSAAsyncSelect(

SOCKET s, //
HWND hWnd, //
unsigned int wMsg, //
//
long lEvent //
//

[IN] Socket sé& x@ ly su kién
[IN] Handle c&ta sé nhan su kién
[IN] M& théng diép, tuy chon,
thuong 1én hon WM _USER

[IN] Mat na xac dinh cac su
kién tng dung muén nhan
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M6t sb gia tri mat na

FD_READ ¢ Con di¥ liéu nhan dwgc ma chwa doc
FD_WRITE + Cothé guri dir liéu(send(), sendto())

+ Co lién két dwoc thiét 1ap (accept(), connect())
FD_OOB C6 di¥ liéu out-of-band s&n sang dé nhan
FD_ACCEPT Con két néi chwa duoc gén socket
FD_CONNECT Két nbi duoc thiét lap
FD_CLOSE Ngét két ndi hoac giai phdng socket
FD_ADDRESS_LIST_C | Dia chi clia giao tiép mang thay déi
HANGE
FD_ROUTING_INTERF | Thong tin default gateway cta giao tiép mang thay
ACE_CHANGE dbi

- Sr dung toan t& nhi phan OR dé nhan théng bao tir nhiéu sw
kién
Vidy: FD_READ | FD_WRITE | FD_CLOSE

55
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Lwuy

- D& thiét 1ap lai ché doé ch&n dirng cho socket:

1. Goi lai ham WSAAsyncSelect( ) v&i IEvent = 0

2. Goi ham ioctlsocket( ) thiét 1ap lai ché d6 chan dirng
- Socket trd vé tlr ham accept() s dung cung ma théng

diép va mat na sy kién vai listenning socket

- Goi ham WSAAsyncSelect() dé thiét 1ap cac gia tri khac (néu can)
- Hai cach goi sau la khong twong dwong
WSAAsyncSelect (s, hWnd, WM_SOCKET, FD_READ | FD_WRITE);
va
WSAAsyncSelect (s, hWnd, WM_SOCKET, FD_READ) ;
WSAAsyncSelect (s, hWnd, WM_SOCKET, FD_WRITE) ;

56

56

04/03/2021

28



Xu ly thGng bao
-Khi clra s nhan dugc thong diép, HPH goi ham
windowProc() twong (rng v&i clra sO do

LRESULT CALLBACK windowProc (HWND hWnd, UINT uMsg,

WPARAM wParam, LPARAM lParam) ;

-Khi ctra s6 nhan dwoc cac sy kién lién quan dén
WinSock:

uMsg sé& chira ma théng diép ma (rng dung da dang ky béng
WSAAsyncSelect(vi du WM_SOCKET)

- wParam chira ban than socket xay ra s kién
- Nlra cao clia IParam chira mé |6i néu c6, nira thap chira gia tri mat

na cla su kién. S¢ dung hai MACRO Ia
WSAGETSELECTERROR va WSAGETSELECTEVENT dé kiém
tra 16i va sw kién xdy ra trén socket

57
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St dung WSAAsyncSelect()

LRESULT CALLBACK windowProc (HWND, UINT, WPARAM, LPARAM) ;

int WINAPI WinMain (HINSTANCE hInstance, HINSTANCE

{

hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

//Registering the Window Class
WNDCLASSEX wcex;

wcex . lpfnWndProc = windowProc;
wcex.hInstance = hInstance;
//...

RegisterClassEx (&wcex) ;

//Create the window

HWND hWnd;

hWnd = CreateWindow(..., hInstance, ...);
ShowWindow (hWnd, SW_SHOWNORMAL) ;
UpdateWindow (hWnd) ;
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S dung WSAAsyncSelect() — Tiép (1)

//Construct listenning socket
SOCKET listenSock;
listenSock = socket(...);

//requests Windows message-based notification of network

//events for listenSock

WSAAsyncSelect (listenSock, hWnd,
WM_SOCKET,FD_ACCEPTIFD_CLOSE);

// Call bind(), listen()

//Translate and dispatch window messages for the
//application thread
while( GetMessage (&Msg, NULL, O, 0) )
{
TranslateMessage (&Msg) ;
DispatchMessage (&Msq) ;
}

return O;
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St dung WSAAsyncSelect() — Tiép (2)

LRESULT CALLBACK WndProc (HWND hWnd, UINT message,
WPARAM wParam, LPARAM lParam) {
SOCKET serverSock = (SOCKET) wParam;
switch (message) {
case WM _DESTROY:
PostQuitMessage (0) ;
break;
case WM _CLOSE:
DestroyWindow (hWnd) ;
break;
case WM_SOCKET:
if (WSAGETSELECTERROR (lParam)){ // check socket error
closesocket(...); // close socket

}
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St dung WSAAsyncSelect() — Tiép (3)

switch (WSAGETSELECTEVENT (1Param) ) {
case FD_ACCEPT:

connSock = accept (serverSock,...);
WSAAsyncSelect (connSock, hWnd, WM SOCKET, ... );
//...

case FD_READ://...
case FD_WRITE: //...
case FD_CLOSE: //...
}
break;

}

return DefWindowProc (hWnd, message, wParam, lParam);
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TCP Echo server — Viét lai

int WINAPI WinMain (HINSTANCE hInstance, HINSTANCE hPrevInstance,
LPSTR lpCmdLine, int nCmdShow)
{

MSG msg;

HWND serverWindow;

//Registering the Window Class
MyRegisterClass (hInstance) ;

//Create the window

if ((serverWindow = InitInstance (hInstance, nCmdShow) )==NULL)
return FALSE;

//Initiate WinSock

WSADATA wsaData;

WORD wVersion = MAKEWORD (2,2) ;

if (WSAStartup (wVersion, &wsaData)) {
MessageBox (serverWindow, L"Cannot listen!",

L"Error!", MB_OK) ;

return 0;
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04/03/2021

r /" "]
TCP Echo server — Viét lai(tiép)

//Construct socket
listenSock = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP) ;

/*requests Windows message-based notification of network events
for listenSock*/
WSAAsyncSelect (listenSock, serverWindow,
WM_SOCKET, FD_ACCEPT | FD_CLOSE) ;

//Bind address to socket...

//Listen request from client...

// Main message loop:

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

}

return 0;
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r /" "]
TCP Echo server — Viét lai(tiép)

ATOM MyRegisterClass (HINSTANCE hInstance)
{

WNDCLASSEX wcex;

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.style = CS_HREDRAW | CS_VREDRAW;
wcex . lpfnWndProc = windowProc;

wcex.cbClsExtra =0;

wcex.cbWndExtra =0;

wcex.hInstance = hInstance;

wcex.hIcon = LoadIcon (hInstance,
MAKEINTRESOURCE (IDI_WSAASYNCSELECTSERVER)) ;

LoadCursor (NULL, IDC_ARROW) ;
(HBRUSH) (COLOR_WINDOW+1) ;
NULL;
L"WindowClass";
LoadIcon (wcex.hInstance,

MAKEINTRESOURCE (IDI_SMALL)) ;

wcex.hCursor

wcex . hbrBackground
wcex . lpszMenuName
wcex.lpszClassName
wcex.hIconSm

return RegisterClassEx (&wcex) ;

64

32

64



TCP Echo server — Viét lai(tiép)

LRESULT CALLBACK windowProc (HWND hWnd, UINT message,

SOCKET connSock;
sockaddr_in clientAddr;
int ret, clientAddrlen = sizeof(clientAddr), i;
char rcvBuff [BUFF SIZE], sendBuff[BUFF SIZE];
switch (message) {
case WM_SOCKET:
{
if (WSAGETSELECTERROR (lParam)) {
for(i = 0; i < MAX CLIENT; i++)
if (client[i] == (SOCKET) wParam) {
closesocket (client[i]) ;
client[i] = 0;
continue;

WPARAM wParam, LPARAM lParam)
{
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TCP Echo server — Viét lai(tiép)

switch (WSAGETSELECTEVENT (1Param) ) {
case FD_ACCEPT:
{
connSock = accept ((SOCKET)wParam,

(sockaddr *) &clientAddr, &clientAddrLen) ;
if (connSock == INVALID SOCKET)

break;
for(i = 0; i < MAX CLIENT; i++)
if (client[i] == 0){
client[i] = connSock;
break;

of network events for listenSock*/

WSAAsyncSelect (client[i], hWnd,

WM_SOCKET,FD_READ|FD_CLOSE) ;
}

if (i == MAX CLIENT)
MessageBox (hWnd, L"Too many clients!",
L"Notice", MB_OK) ;

break;

66

/*requests Windows message-based notification

66

04/03/2021

33



TCP Echo server — Viét lai(tiép)

case FD_READ:{
for(i = 0; i < MAX CLIENT; i++)
if(client[i] == (SOCKET) wParam)
break;
ret = recv(client[i], rcvBuff, BUFF_SIZE, 0);
if (ret > 0){
rcvBuff[ret] = 0;
processData (rcvBuff, sendBuff) ;
send (client[i], sendBuff, strlen(sendBuff),
}
}
break;
case FD CLOSE: {
for(i = 0; i < MAX CLIENT; i++)

if(client[i] == (SOCKET) wParam) {
closesocket (client[i]) ;
client[i] = 0;
break;

break;

0) ;
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TCP Echo server — Viét lai(tiép)

case WM DESTROY:

{
PostQuitMessage (0) ;
shutdown (listenSock, SD_BOTH) ;
closesocket (listenSock) ;
WSACleanup () ;
return O0;

}

break;

case WM _CLOSE:

{
DestroyWindow (hWnd) ;
shutdown (listenSock, SD_BOTH) ;
closesocket (listenSock) ;
WSACleanup () ;
return 0;

}

break;

}

return DefWindowProc (hWnd, message, wParam, lParam);
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Con tiép...
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