BAI 3.
CAC CHE O VAO RA TREN WINSOCK(TIEP)

]
NG6i dung

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

- Ky thuat tham do

- Ky thuat vao ra theo thong bao

- Ky thuat vao ra theo sy kién

- Ky thuat Overlapped

- Ky thuat vao ra trén Completion Port




5. KY THUAT VAO RA THEO SU KIEN

/]
Ky thuat vao ra theo sw kién

- Vao ra bat ddng bd twong tw WSAAsyncSelect

- Ham WSAEventSelect() dwoc st dung d& gdn mot bd bat sy kién
WSAEVENT véi mbi socket

- Khi sw kién xay ra, déi twong WSAEVENT chuyén tir trang thai chwa
bao hiéu(non-signaled) sang da bao hiéu(signaled)
- Tao dbi twong WSAEVENT
WSAEVENT WSACreateEvent (void) ;

- Sau khi xt ly sy kién, can chuyén dbéi twong WSAEVENT tr& lai trang
thai chwa bao hiéu:

BOOL WSAResetEvent (WSAEVENT hEvent) ;
- Huay dbi twong sy kién
BOOL WSACloseEvent (WSAEVENT hEvent) ;




Ky thuat vao ra theo sy kién
WSAEVENT object
main
thread winsock
run call operation fail non
------- L——1 would block signaled
main return
thread winsock signals
wait for event T T T T =-=-—_ o
event |  ____o---="777
handle .
event call signaled
T T T[] succeeds
main return winsock
thread operation
continue
time
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Ham WSAEventSelect()

- Gan bo bat sy kién vao socket: WSAEventSelect()
- Chuyén socket sang ché d6 vao ra khéng chdn dirng(non-blocking)
- Tra vé:

+ Thanh céng: 0

- L6i: SOCKET_ERROR

int WSAEventSelect (
SOCKET s, // [IN] Socket dugc theo déi sy kién
WSAEVENT hEventObject, // [IN] B6 bat sy kién
// WSAEVENT gén véi socket
long 1lEvent // [IN] Mit na xac dinh cac su
// kién can theo d&i
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Ham WSAWaitForMultipleEvents()

- Poi cac sw kién xay ra trén cac dbi twong WSAEVENT
- Tra vé khi c6 mot bd bat sw kién bat ky chuyén sang trang thai

bao hiéu hodc c6 time-out, hoac thu tuc xt ly vao ra thyec thi
DWORD WSAWaitForMultipleEvents (

DWORD cEvents, // [IN] Sé lugng bé bit sy kién can doi
const WSAEVENT FAR * lphEvents,// [IN] Cac bé bit su kién
BOOL fWaitAll, //[IN] Poi tit ca cac bd bit su kién?

DWORD dwTimeout, //[IN] Thdi gian chd tdéi da (ms)
BOOL fAlertable //[IN] Thiét 1l4p la FALSE

- S6 bd bat sw kién ti da:
WSA MAXIMUM_WAIT _EVENTS(=64)
- Gia tri tra vé:
- Thét bai: WSA_WAIT_FAILED
- Time-out: WSA_WAIT_TIMEOUT
- Thanh cdng: Chi s6 bo bét sw kién nhé nhat da chuyén trang thai +

WSA WAIT_EVENT 0
7
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Ham WSAEnumNetworkEvents()

- Xac dinh cac s kién xay ra trén socket

int WSAEnumNetworkEvents (

SOCKET s, //[IN] Socket mudn thim do
WSAEVENT hEventObject, //[IN] B bit su kién gén véi
// socket

LPWSANETWORKEVENTS lpNetworkEvents //[OUT] Ciu tric chwa
//ma& su kién

)

- Cu traic WSANETWORKEVENTS

typedef struct _WSANETWORKEVENTS {
long lNetworkEvents; //Mat na x&c dinh sy kién xay ra
int iErrorCode[FD_MAX EVENTS]; //Mang cac mid 18i
} WSANETWORKEVENTS, FAR * LPWSANETWORKEVENTS;
- Chi sb kiém tra ma 16i c6 dang FD_XXX_BIT
- Néu iErrorCode[FD_XXX_BIT] != 0 c6 16i xdy ra v&i sy kién
FD_XXX

8
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St dung ky thuat vao ra theo su kién
- socks []: Mang chira gia tri cac socket

- events[]: Mang cac bd nghe su kién gan v&i socket
- Bé nghe events [1] gan véi socket socks [1]

/("0 ]
St dung WSAEventSelect()

DWORD nEvents = 0;

DWORD i, index;

SOCKET socks[WSA MAXIMUM WAIT EVENTS];

WSAEVENT events [WSA_MAXTMUM WAIT EVENTS], newEvent;
WSANETWORKEVENTS sockEvent;

//Construct listenning socket

SOCKET listenSock;

listenSock = socket(...);

//create new events
newEvent = WSACreateEvent () ;

// Associate event types FD_ACCEPT and FD_CLOSE

// with the listening socket and newEvent

WSAEventSelect (listenSock, NewEvent, FD_ACCEPT | FD_CLOSE) ;
socks[0] = listenSock;

events[0] = newEvent;

nEvents ++;

// Call bind(), listen()

-

(-]
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St dung WSAEventSelect()

while (1) {
//wait for network events on all socket
index = WSAWaitForMultipleEvents (nEvents, events, FALSE,
WSA_INFINITE, FALSE);

if (index == WSA WAIT FAILED) break;
index = index - WSA WAIT EVENT 0;
// Iterate through all events and enumerate
// if the wait does not fail.
for(i = index; i < nEvents, i++){
index = WSAWaitForMultipleEvents(l, &events[i],
FALSE, 500, FALSE);
if (index!= WSA WAIT FAILED && index!=WSA WAIT TIMEOUT) {
WSAEnumNetworkEvents (socks[i] ,events[i],

&sockEvent) ;
if (sockEvent.1lNetworkEvents & FD_ACCEPT) {
if (sockEvent.iErrorCode[FD_ACCEPT BIT] != 0) {
printf (“Error!”) ;
break;

}

//call accept() and process accepted socket

-
ey

/("0 ]
St dung WSAEventSelect()

if (sockEvent.1lNetworkEvents & FD_READ) {
//...

}

if (sockEvent.1lNetworkEvents & FD WRITE) {
//...
}

if (sockEvent.1lNetworkEvents & FD_CLOSE) {
//...
}

//reset event
WSAResetEvent (events[i]) ;

}
}//end for
}//end while

12




5. KY THUAT VAO RA OVERLAPPED

13

]
Ky thuat vao ra Overlapped

- Str dung céu tric WSAOVERLAPPED chra théng tin vé
cac thao tac vao ra

- Dé st dung ky thuat overlapped, socket phai dwoc khéi
tao v&i co diéu khién twong tng

- Mot s ham s dung ky thuat overlapped: WSASend(),
WSASendTo(), WSARecyv(), WSARecvFrom(),
WSAloctl(), WSARecvMsg(), AcceptEx(), ConnectEx()

- Hiéu nang cao hon do co thé gl dong thoi nhiéu yéu cau
vao ra toi hé thong

- Cac ham s dung ky thuat overlapped sé tra vé két qua
ngay. Cac phwong phap x& ly két qua:
- DBoi théng bao tr mot s kién
+ Thye hién mét thu tuc dang CALLBACK (completion routine)

14
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Ham WSASocket

- Khéi tao mét socket gan voi provider cung cap dich vy
cua tang giao van(twong ty socket())

-Dé socket lam viéc & ché dd Overlapped, gan co
WSA _FLAG_OVERLAPPED cho tham s dwFlags

SOCKET WSASocket (

int af, //Ho giao thirc
int type, //Loai socket
int protocol, //Giao thic TCP/UDP

LPWSAPROTOCOL_INFO lpProtocolInfo, //Céu tric théng tin
//giao thic

GROUP g, //Nhém socket, thudéng 1la 0

DWORD dwFlags //C& kh&i tao

15
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CAu tric WSAOVERLAPPED

typedef struct WSAOVERLAPPED
{

DWORD Internal;
DWORD InternalHigh;
DWORD Offset;
DWORD OffsetHigh;
WSAEVENT hEvent;
} WSAOVERLAPPED, FAR * LPWSAOVERLAPPED;

- Cac trLP(‘)’ng Internal, InternalHigh, Offset, OffsetHigh
dwoc str dung trong ndi bé WinSock

- Trwdng nevent la Mot bd bat sw kién chira cac sw kién khi
thao tac vao ra hoan tat.

16
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WSASend()

int WSASend (
SOCKET s, //Socket
LPWSABUF lpBuffers, //Bd dém chtta d¥ liéu
DWORD dwBufferCount, //S&é bé dém si@ dung
LPDWORD lpNumberOfBytesSent, //Sé byte da gui
DWORD dwFlags, //C& diéu khién
LPWSAOVERLAPPED lpOverlapped, //Bién céu triac Overlapped
LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

)

- GUi dir liéu v&i co ché overlapped trén socket
- GUri di¥ liéu trén nhiéu bo dém
- Tra vé:
- D@ liéu dwoc gli di ngay: 0
- Thao tac vao ra dang cho dwgc hoan thanh: WSA 10_PENDING

17
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WSARecv()

int WSARecv (
SOCKET s, //Socket
LPWSABUF lpBuffers, //Bd dém chtta d¥ liéu
DWORD dwBufferCount, //Sé bé dém si@ dung
LPDWORD lpNumberOfBytesSent, //Sé byte da nhéan
LPDWORD dwFlags, //C& diéu khién
LPWSAOVERLAPPED lpOverlapped, //Bién cdu triac Overlapped
LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

)

- Nhan di liéu v&i co ché overlapped trén socket
- Nhan di liéu trén nhiéu bd dem
- Tra vé:
- Nhan dwoc dir liéu ngay: 0
- Thao tac vao ra dang cho dwgc hoan thanh: WSA 10_PENDING

18
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Ky thuat overlapped — Xt ly qua s kién

WSAEVENT object

main
thread

run call i
. fail e

----- I/0 pending .
return winsock signaled

main operation

thrlead winsock signals
waitfor | L —-----== =>

event

-
-
p—
-
-
-
-_—
-
-
-

handle signaled
event

main
thread
continue

time
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Ky thuat overlapped — Xt ly qua s kién

- B1: Tao socket va nghe yéu cau két ndi

- B2: Goi ham accept() dé tao socket xt& Iy 1 két nbi

- B3: Tao 1 bién cAu truc WSAOVERLAPPED cho socket
két ndi v&i client & B2 va gan b bat sw kién cho cau truc

- B4: Goi ham vao ra v&i bién cau tric WSAOVERLAPPED

- B5: GQi ham WSAWaitForMultipleEvents () bét sw kién

- B6: Goi ham wsaGetoverlappedResult () xac dinh két qua
hoan thanh thao tac vao ra

- B7: Goi ham wWsAResetEvent () dé thiét lap lai bd nghe sy
kién

- B8: Goi lai ham vao ra dé trao dbi dir liéu tiép theo

- B9: Lap lai cac buéece tr 5-8

20
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Ham WSAGetOverlappedResult()

- Ly két qua thwc hién thao tac vao ra trén socket
- Tra vé:

- TRUE: Thao tac vao ra hoan tat thanh cong

- FALSE: Thao tac khéng hoan tat hodc co 16i

BOOL WSAGetOverlappedResult (
SOCKET s, //Socket can kiém tra két qua
LPWSAOVERLAPPED lpOverlapped, //cdu tric WSAOVERLAPPED
LPDWORD lpcbTransfer, //Téng sb byte da trao dbi
BOOL fWait, //Chd thao tac vao ra hoan tét?
LPDWORD lpdwFlags //C& bao trang thai hoan tét

)

21
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Ky thuat Overlapped — X ly qua s kién

// Simple server application that is capable of managing
// overlapped I/O on one socket using the event notification

SOCKET connSocket, listenSocket;
WSAEVENT events[WSA MAXIMUM WAIT EVENTS];
DWORD flags = 0, nEvents = 0;
WSAOVERLAPPED acceptOverlapped;

// Step 1: Start Winsock, and set up a listening socket

// Step 2: Accept a new connection
connSocket = accept(..);

//Step 3: Set up an overlapped structure
events[nEvents] = WSACreateEvent() ;

ZeroMemory (&acceptOverlapped, sizeof (WSAOVERLAPPED)) ;
acceptOverlapped. hEvent = events[nEvents];

nEvents++;

//Step 4: Call I/0 functions 22
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K§ thuat Overlapped — Xt Iy qua sw kién(tiép)

// Process overlapped receives on the socket
while (TRUE) {
DWORD index;

// Step 5: Wait for the overlapped I/O call to complete
index = WSAWaitForMultipleEvents (nEvents, events, FALSE,
WSA_INFINITE, FALSE) ;

// Step 6: Determine the status of the overlapped request
WSAGetOverlappedResult (connSocket, &acceptOverlapped,
&bytesTransferred, FALSE, &flags);

// First check to see whether the peer has closed
// the connection, and if so, close the socket
if (bytesTransferred == 0) {

//...

return;

}

//do something with the received data... 23
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K§ thuat Overlapped — Xt Iy qua sw kién(tiép)

// Step 7: Reset the signaled event

WSAResetEvent (events[index - WSA WAIT_EVENT 0]) ;

ZeroMemory (&acceptOverlapped, sizeof (WSAOVERLAPPED)) ;
acceptOverlapped.hEvent = events[index - WSA_WAIT EVENT O0];

// Step 8: Call I/O function again

} // end while

Lam cach nao dé st dung k¥ thuat Overlapped cho nhiéu
két n6i?

24
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Overlapped 1/0O — Completion routine

- Hé thdng sé thong bao cho ng dung biét thao tac vao ra
két thuc théng qua moét ham CALLBACK goi la
Completion Routine

-WinSock s& bo qua trwdng event trong cau trac
OVERLAPPED, viéc tao doi twong event va tham do 1a
khong can thiét nira.

- Lwu y: chi phi tinh toan trén completion routine khéng
dwgc qua cao

void CALLBACK CompletionROUTINE (

DWORD dwError, //[IN]Trang thai hoan thanh cua
//thao tac vao ra
DWORD cbTransferred, //[IN]1S6 byte trao ddi

LPWSAOVERLAPPED lpOverlapped, //[IN] Tré téi clu truc
// WSAOVERLAPPED tuong img
DWORD dwFlags // C& k&t qua thao tac vao ra

25
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X ly completion routine

- Ung dung can chuyén lubng sang trang thai alertable
ngay sau khi gri yéu cau vao ra.

- Cac ham cé thé chuyén ludng sang trang thai alertable:
WSAWaitForMultipleEvents(), SleepEx()

- Néu &ng dung khoéng cé dbi twong event nao thi cé thé
str dung SleepEx()

DWORD SleepEx (
DWORD dwMilliseconds, // Thoi gian doi
BOOL bAlertable // Trang thai alertable

26
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Overlapped I/O — Completion routine
main
thread
N ______& fail
____________________ I/0 pending
— i
call > alertable return winsock
wait operation
state | _ _frigger
callback
return routine
main
thread
continue
time
27
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Overlapped I/O — Completion routine

- B1: Tao socket va nghe yéu cau két ndi

- B2: Goi ham accept() dé tao socket xt& Iy 1 két nbi

- B3: Tao 1 bién cau truic WSAOVERLAPPED cho socket
két ndi véi client & B2

- B4: Goi ham vao ra v&i bién cau tric WSAOVERLAPPED

- B5: Goi ham WSAWaitForMultipleEvents() VvO&i tham sb
fAlertable 1a TRUE. Néu thao tac thwc thi hoan thanh,
completion routine tw ddng thwc thi, va ham trd vé
WSA |0_COMPLETION. Lwu y: Trong completion routine
goi ham vao ra dé tiép tuc trao dbi dir liéu

- B6: Kiém tra gia ti trda vé cla
WSAWaitForMultipleEvents ()

- Lap lai bwéc 5 va 6
28




Overlapped — Completion routine

// Simple server application that is capable of managing one
// socket request using completion routines

SOCKET acceptSocket, listenSocket;
WSAEVENT events[1l];
DWORD flags, transferedBytes, index;

void main(void)

{
WSAOVERLAPPED overlapped;
// Step 1: Start Winsock, and set up a listening socket
// Step 2: Accept a new connection

acceptSocket = accept(...);
//Step 3: Set up an overlapped structure
ZeroMemory (&overlapped, sizeof (WSAOVERLAPPED)) ;

//Step 4: Call I/O functions...
events[0] = WSACreateEvent () ;

29

Overlapped — Completion routine(tiép)

while (1) {
// Step 5:
index = WSAWaitForMultipleEvents(l, events, FALSE,
WSA_INFINITE, TRUE);

// Step 6:
if (index == WAIT_IO_ COMPLETION)
continue;
else
break;
WSAResetEvent (events[index - WSA_WAIT_EVENT 0]);

30




Overlapped — Completion routine

void CALLBACK completionRoutine (DWORD error,
DWORD bytesTransferred,
LPWSAOVERLAPPED overlapped,
DWORD inFlags)

if (error != 0 || bytesTransferred == 0) {
// Either a bad error occurred on the socket or the
// socket was closed by a peer
closesocket (acceptSocket) ;
return;

}

//do something with received data

ZeroMemory (&overlapped, sizeof (WSAOVERLAPPED)) ;
// Step 8: Call I/O function again ...

31

6. KY THUAT VAO RA COMPLETION PORT

32
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Ky thuat vao ra Completion Port

- S dung completion port dé thuc hién cac thao tac vao ra
overlapped

- Completion port t6 chirc mét hang doi cho cac ludng va
giam sat cac sy kién vao ra trén cac socket

-Mb6i khi thao tac vao ra hgén thanh trén socket,
completion port kich hoat mét ludng dé xu ly.

queued ~ queued | queued :
thread = thread _ thread

completion
notifications

33
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Ham CreateIoCompletionPort ()

- Tao mét completion port

- Néu chwa xac dinh socket, truyén INVALID_HANDLE_VALUE

- Tra vé: NULL néu co 16i, ngwoc lai phu thudc vao cac gia tri
truyén cho tham s6

- Néu completionPort Ia NULL: Completion port m&i

. Néu completionPort khac NULL: completion port v&i handle
giong gia tri tham so

- Néu s hop 1&, socket duorc lién két véi completion port

HANDLE CreateIoCompletionPort (
HANDLE s, //[INlhandle ctia déi tugng thuc
// hién thao téc vao ra
HANDLE completionPort, //[IN] Completion port x@& ly vao ra
DWORD completionKey, //[IN] Pinh danh cho socket trén
//completion port
DWORD numberOfThread //[IN] Sé ludng s dung trén
// completion port, thudng la 0
)i

34
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St dung completion port

server )
completion port

application application
lml |
tranpport ranspol
netyvork ; network
Iipk ﬂ : link
/ phykical sorver: |P physical ; E
address B
client: IP source IP,port: B,5500 -_ client: IP
address A dest IP,port: A,9157 source IP, port: C,5775 address C
- dest IP,port: B, 5500
source IP,port: A,9157
dest IP, port: B, 5500 source IP,port: C,9157

dest IP,port: B, 5500
35
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Completion Port

- B1: Tao Completion Port v&i tham sb thiy tw 13 0(sb ludng
thwe thi ddng thoi bang s6 nhan ciia CPU)

- B2: Xac dinh s& nhan CPU cla hé théng

- B3: Tao worker thread dé x ly khi thao tac vao ra hoan
thanh(str dung s6 nhan CPU da xac dinh & tren)

- B4: Tao socket va d&t vao trang thai nghe yéu cau

- B5: Chép nhan yéu cau

- B6: Tao c4u trac chra dir liéu céd y nghla dinh danh cho
socket. Lwu gia tri socket & budc 5 vao cau trac

- B7: Lién két socket v&i completion port, truyén cau tric &
B6 cho tham sé completionKey

- B8: Thwc hién cac thao tac vao ra trén socket
- B9: Lap céac thao tac tir 5 dén 8

36
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Worker Thread

. GQi ham GetQueuedCompletionStatus () dQ’i thao tac vao
ra hoan thanh trén completion port va lay két qua thuwc
hién. Tra vé FALSE néu thao tac vao ra l0i

- Tham sb IpCompletionKey va IpOverlapped chira div liéu
va két qua clia thao tac vao ra:
- IpCompletionKey: chira théng tin cé y nghia dinh danh cho socket
trén completion port(per-handle data)
- IpOverlapped : cdu tric chira déi twong OVERLAPPED va cac
thong tin dé& worker thread xt ly di liéu(per-1/0 data)

BOOL GetQueuedCompletionStatus (
HANDLE CompletionPort,
LPDWORD lpNumberOfBytesTransferred, //[OUT] S& byte trao dbi
PULONG_PTR lpCompletionKey, //[OUT]Pinh danh cho di liéu
LPOVERLAPPED * lpOverlapped, //[OUT]C&u tric WSAOVERLAPPED
DWORD dwMilliseconds //[IN]Thdi gian doi

37

Pinh nghia céc cau truc

typedef struct({
OVERLAPPED overlapped; //Céu tric OVERLAPPED
char buffer [DATA BUFSIZE]; //Buffer chita d& liéu
int bufferlLen; //Kich thuéc buffer
int operationType; //Loai thao tac vao ra
} PER_IO DATA, *LPPER IO DATA;

- Lwu y: trwdng overlapped nén dugc khai bao dau cau truc

- Trong trwong hop khac, sau khi goi ham
GetQueuedCompletionStatus, can st dung macro sau dé
xac dinh dia chi cia vung nh& chira dir liéu cho con trd
LPPER IO DATA

PCHAR CONTAINING_RECORD (
PCHAR Address,
TYPE Type,
PCHAR Field );

38
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Overlapped — Completion port

// Simple server application that is capable of managing one
// socket request using completion routines

// Structure definition
typedef struct{
WSAOVERLAPPED overlapped;
WSABUF dataBuff;
CHAR buffer [DATA BUFSIZE];
int buflen;
int recvBytes;
int sentBytes;
int operation;
} PER_IO OPERATION DATA, * LPPER IO OPERATION DATA;

typedef struct{
SOCKET socket;
} PER_HANDLE DATA, * LPPER_HANDLE DATA;

unsigned __ stdcall serverWorkerThread (LPVOID CompletionPortID) ;

39
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Overlapped — Completion port(tiép)

int _tmain(int argc, _TCHAR* argv[])
{
//Initiate Winsock 2.2...

// Step 1: Setup an I/0 completion port
completionPort = CreateIoCompletionPort (INVALID HANDLE VALUE,
NULL, 0, 0);

// Step 2: Determine how many processors are on the system
GetSystemInfo (&systemInfo) ;

// Step 3: Create worker threads
for(i = 0; i < (int)systemInfo.dwNumberOfProcessors * 2; i++)
_beginthreadex (0, 0, serverWorkerThread,
(void*)completionPort, 0, 0);
// Step 4: Create a listening socket...

// Step 5: Accept connections

40
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Overlapped — Completion port(tiép)

// Step 6: Create a socket information structure to associate with
the socket
perHandleData = (LPPER HANDLE DATA) GlobalAlloc (GPTR,

sizeof (PER_HANDLE DATA) ;

// Step 7: Associate the accepted socket with the original

completion port

perHandleData->socket = acceptSock;

CreateIoCompletionPort ( (HANDLE) acceptSock, completionPort, (DWORD)
perHandleData, 0);

// Step 8: Create per I/O socket information structure to associate

with the WSARecv call

ZeroMemory (& (perIoData->overlapped) , sizeof (OVERLAPPED)) ;

perIoData->dataBuff.len = DATA BUFSIZE;

perIoData->dataBuff.buf = perIoData->buffer;

perIoData->operation = RECEIVE;

flags = 0;

WSARecv (acceptSock, &(perIoData->dataBuff), 1, &transferredBytes,
&flags, &(perIoData->overlapped), NULL) ;

return 0;}//end main() 41
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Overlapped — Completion port(tiép)

unsigned _ stdcall serverWorkerThread (LPVOID completionPortID)
{
while (TRUE) {
HANDLE completionPort = (HANDLE) completionPortID;
DWORD transferredBytes;
LPPER_HANDLE DATA perHandleData;
LPPER_IO OPERATION DATA perIoData;

GetQueuedCompletionStatus (completionPort, &transferredBytes,
(LPDWORD) &perHandleData,
(LPOVERLAPPED *) &perIoData, INFINITE) ;
if (transferredBytes == 0 && (perIoData->operation == SEND
| | perIoData->operation == RECEIVE)) {
//close the socket

//Process data and post other overlapped I/O Requets

42
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Pong completion port

- Mbi completion port cé thé s& dung nhiéu ludng diéu
khién vao ra

- Tranh gidi phong céu traic OVERLAPPED trén mét ludng,
trong khi dang thwc hién vao ra

>Goi ham PostQueuedCompletionStatus() dé gl mot

packet c6 kich thwéc 0 téi completion port trén tat ca cac

lubng

> Goi ham CloseHandle() dé déng completion port

BOOL PostQueuedCompletionStatus (
HANDLE CompletionPort,
LPDWORD lpNumberOfBytesTransferred,//[IN] S& byte trao ddi
PULONG_PTR lpCompletionKey, //[IN]Pinh danh cho dir liéu
LPOVERLAPPED * lpOverlapped, //[IN]C&u trtic WSAOVERLAPPED

);

43

TONG KET
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Cac ky thuat vao ra

- Ky thuat da luéng:
- Uu diém: don gian
- Nhuoc diém: St dung tai nguyén khéng hiéu qua, khong ap dung
cho &ng dung phuc vu qua nhiéu client
- Ky thuat tham do (select())
- Uu diém: don gian
- Nhuoc diém:
- Gi¢i han b&i cAu trac fd_set chi quan ly dwoc 1024 socket

- Quan ly nhiéu socket: ham select() khong hiéu qua - khong ap dung
cho &rng dung phuc vu qua nhiéu client

45
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Céc ky thuat vao ra(tiép)

- Ky thuat vao ra theo thong bao:
- Uu diém: don gian
- Nhuoc diém:
- Yéu cu &ng dung phai c6 ctra sb
+ Mt clra s6 trg thanh nat that c6 chai trong (ng dung néu phai xt Iy qua
nhiéu két noi
- Ky thuat vao ra theo sv kién:
- Uu diém: don gian, khong yéu cau trng dung phai c6 ctra sb
- Nhuoc diédm: méi ludng chi quan ly dwoc 64 bd nghe sw kién—> can
két hop k¥ thuat da ludbng dé x& ly dwoc nhiéu két ndi hon
- Ky thuat vao ra overlapped theo s kién:
- Uu diém: hiéu nang cao
- Han ché: méi ludng chi quan ly dwoc 64 bd nghe sy kién

46
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Céc ky thuat vao ra(tiép)

- Ky thuat vao ra overlapped, xr ly bang completon routine
- Uu diém: hiéu nang cao, khéng han ché sé két ndi cé thé xtr ly
- Han ché: completion routine khéng thuc hién dwoc cac tac vu ndng
- Ky thuat vao ra overlapped theo completion port
- Uu diém: hiéu nang cao, khong han ché s6 két ndi co thé x ly. La
mé hinh phu hop nhat cho cac ing dung can x& ly s6 két néi lon
- Han ché: kho str dung ©
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Liwa chon ky thuat nao?

- Client:

- Overlapped 1/0 hodc WSAEventSelect khi can quan ly nhiéu
socket

- Néu (rng dung c6 ctra sb: WSAAsyncSelect la giai phap tét nhéat
- Server: Overlapped 1/0 Completion port
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Poc thém

- Which 1/0O Strategy Should | Use?
http://tangentsoft.net/wskfag/articles/io-strategies.html

- The Lame List
http://tangentsoft.net/wskfaq/articles/lame-list.html

- Passing Sockets Between Processes
http://tangentsoft.net/wskfag/articles/passing-sockets.html
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