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3.1 Kién tric
e Windows Socket (WinSock)

- BO thw vién lién két dong cia Microsoft.
— Cung cap cac API dung dé xay dwng rng dung mang hiéu
nang cao.
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3.1 Kién truc

e Windows Socket (WinSock)

— Phién ban hién tai la WinSock 2.2

- Cac &ng dung sé giao tiép vai thw vién lién két dong &
tang trén cung: WS2_32.DLL.

- Provider do nha san xuat cia cac giao thirc cung cap.
Tang nay bo sung giao thirc ctia cac ting mang khac
nhau cho WinSock nhw TCP/IP, IPX/SPX, AppleTalk,
NetBIOS...tang nay van chay & UserMode.

— WinSock Kernel Mode Driver (AFD.SYS) la driver
chay & KernelMode, nhan dit liéu tir tang trén, quan ly
két nodi, bd dém, tai nguyén lién quan dén socket va giao
tiép v&i driver diéu khién thiét bi.



3.1 Kién tric
e Windows Socket (WinSock)

- Transport Protocols la cic driver & tang thap nhat,
diéu khién truec tiép thiét bi. CAc driver nay do nha san
xuat phan cirng xay dwng, va giao ti€ép véi AFD.SYS
thong qua giao dién TDI ( Transport Driver Interface)

— Viéc lap trinh Socket sé chi thao tac véi doi twong
SOCKET.

— Moi &tng dung can c6 mot SOCKET trudc khi mudn trao
doi dir liéu véi rng dung khac.

- Puwong day ao noi gitra cac SOCKET sé la kénh truyén di
liéu cua hai &rng dung.



3.2 Pac tinh

e HO tro cac giao thitc hwéng thong diép (message
oriented)
- Thong diép truyén di dwoc tai tao nguyén ven ca veé kich
thwéc va bién & bén nhan

‘ Network Stack Network Stack \
‘ = 32 bytes 128 bytes : :
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128 bytes 32 bytes
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3.2 Pac tinh

e HO tro cac giao thitc hwéng dong (stream
oriented)
- Bién cta thong diép khong dwoc bao toan khi truyén di

Metwark Stack Metwork Stack
i 32 bytes 5 .
—='Du * _—D_'-’-
Win32 Platiorm 54 bytes 224 hytes Win32 Flattorm
128 bytes
4
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3.2 Pac tinh

e HO tro cac giao thitc hwdng két ndi va khong két
noi
- Giao thirc hwéng két noi (connection oriented) thuwc
hién thiét 1ap kénh truyén trwdc khi truyén thong tin.
Thi du: TCP
— Giao thirc khong két nodi (connectionless) khéng can
thiét 1ap kénh truyén trwéc khi truyén. Thi du: UDP



3.2 Pac tinh

e HO tro cac giao thitc hwdng két ndi va khong két
noi
- Giao thirc hwéng két noi (connection oriented) thuwc
hién thiét 1ap kénh truyén trwdc khi truyén thong tin.
Thi du: TCP
— Giao thirc khong két ndi (connection less) khong can
thiét 1ap kénh truyén trwéc khi truyén. Thi du: UDP



3.2 Pac tinh

e HO tro cac giao thikc tin cay va trat tu
— Tin cay (reliability): dam bao chinh xac tirng byte dworc
giri dén dich.
— Trat tw (ordering): dam bao chinh xac trat tu tirng byte
dir liéu. Byte nao gui trwérc sé dwoc nhan trudc, byte guwi
sau sé dwoc nhan sau.
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3.2 Pac tinh

e Multicast
— WinSock ho tro cac giao thirc Multicast: gtri di liéu dén
mot hodc nhiéu may trong mang.
e Chatlwong dich vu - Quality of Service (QoS)
— Cho phép rng dung yéu cau mot phan bang thong danh
riéng cho muc dich nao dé. Thi du: truyén hinh thoi gian
thuec.
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3.3 Lap trinh WinSock

Chuan bi moéi trwong
- Hé diéu hanh Windows XP/2003/Vista/7.

Visual Studio C++

Thuw vién trwc tuyén MSDN
Thém tiéu dé WINSOCK2.H vao dau moi tép ma nguon.
Thém thw vién WS2_32.LIB vao moi Project bang cach
Project => Property => Configuration Properties=>
Linker=>Input=>Additional Dependencies

HienThamSo Property Pages

Configuration: [Activel{[] ebug)

Common Properties
Framewaork and References
Configuration Properties
General
Debugging
C/C++
Linker
General
Input
Manifest File
Debugging

System

o O S S L

~| Platform: | Active(Win32) ~| | cenfiguration
Additional Dependencies W52 _32.LIB
Ignore All Default Libraries Mo

Ignore Specific Library
Medule Definition File

Add Module to Assembly
Ernbed Managed Rescurce File
Faorce Symbol References
Delay Loaded DLLs

Assembly Link Resource
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3.3 Lap trinh WinSock

e Khditao WinSock
~ WinSock cin dwoc khéi tao & ddu moi eng dung trwdc khi c6 thé st
dung
— Ham WSAStartup sé lam nhiém khaoi tao
int WSAStartup(

WORD wVersionRequested,
LPWSADATA IpWSAData

);
= wVersionRequested: [IN] phién ban WinSock can dung.
= ]pWSAData: [OUT] con tré chira thong tin vé WinSock cai dat
trong hé thong.
= Gia tri tra ve:
= Thanh cong: 0
= That bai: SOCKET_ERROR
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3.3 Lap trinh WinSock

e Khditao WinSock
— Thidu
WSADATA wsaData;

WORD wVersion = MAKEWORD(2,2); // Khéi tao phién ban 2.2
if (WSAStartup(wVersion,&wsaData))
{

}

printf(“Version not supported”);
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3.3 Lap trinh WinSock

e Giai phéng WinSock
- Ung dung khi két thiic stt dung WinSock c6 thé goi ham sau dé giai
phéng tai nguyén vé cho hé thong
int WSACleanup(void);
=  Gi4 tri tra vé:
= Thanh cong: 0
= That bai: SOCKET_ERROR
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3.3 Lap trinh WinSock

e Xac dinh 10i
— Phan 1én cac ham cia WinSock néu thanh cong déu tra veé 0.
- Neéu that bai, gia tri tra vé cia ham la SOCKET_ERROR.
— Ung dung c6 thé 14y ma 16i gan nhit bang ham
int WSAGetLastError(void);
~ Tra ctru 16i vdi cong cu Error Lookup trong Visual Studio

rﬂﬂ Error Lookup l — ih_]

Value: 0
Error Message

The operation completed successfully.

|ﬂndules...| [Lu:ka.lp] | Close | | Help |

= C————— = &
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3.3 Lap trinh WinSock
e Tao SOCKET

-~ SOCKET la mot s6 nguyén triru twong héa két ndi mang cia &ng
dung.
- Ung dung phai tao SOCKET truwéc khi c6 thé giti nhan dit liéu.
- Ham socket dwoc stt dung dé tao SOCKET
SOCKET socket (
int af,
int type,
int protocol );
Trong do:
= af: [IN] Address Family, ho giao thirc sé st dung, thuwong la
AF_INET, AF_INETS6.
= type: [IN] Kiéu socket, SOCK_STREAM cho TCP/IP va
SOCK_DGRAM cho UDP/IP.
= protocol: [IN] Giao thirc ting giao vian, IPPROTO_TCP hoac
[PPROTO_UDP
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3.3 Lap trinh WinSock

e Tao SOCKET
— Thidu
SOCKET s1,s2; // Khai bao socket s1,s2

// Tao socket TCP
s1 = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

// Tao socket UDP
s2 = socket(AF_INET,SOCK_DGRAM,IPPROTO_UDP);
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3.3 Lap trinh WinSock

e X4ac dinh dia chi
- WinSock st¥ dung sockaddr_in dé lwu dia chi cda &rng dung dich
can noi dén.
- Ung dung can khéi tao thong tin trong cdu tric nay
struct sockaddr_in{
short sin_family; // Ho giao thirc, thwong la AF_INET
u_short sin_port; // Cong, dang big-endian
struct in_addr sin_addr; // DPia chi IP
char sin_zero[8]; // Khong st dung v&i IPv4

5
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3.3 Lap trinh WinSock

e X4ac dinh dia chi
— St dung cdc ham ho tro :

e Chuyén doi dia chi IP dang xau sang so nguyén 32 bit
unsigned long inet_addr(const char FAR *cp);

e Chuyén doi dia chi tir dang in_addr sang dang xiu
char FAR *inet_ntoa(struct in_addr in);

e Chuyén doi little-endian => big-endian (network order)
// Chuyén doi 4 byte tir little-endian=>big-endian
u_long htonl(u_long hostlong)
// Chuyén doi 2 byte tir little-endian=>big-endian
u_short htons(u_short hostshort)

e Chuyén doi big-endian => little-endian (host order)
// Chuyén 4 byte tir big-endian=>little-endian
u_long ntohl(u_long netlong)
// Chuyén 2 byte tir big-endian=>little-endian

u_short ntohs(u_short netshort)
20



3.3 Lap trinh WinSock

e X4ac dinh dia chi
— Thi du: dién dia chi 192.168.0.1:80 vao cau tric sockaddr_in

SOCKADDR_IN InternetAddr; // Khai bao bién lwu dia chi
InternetAddr.sin_family = AF_INET;// Ho dia chi Internet

//Chuyén xiu dia chi 192.168.0.1 sang so 4 byte dang network-byte
// order va gan cho trwong sin_addr

InternetAddr.sin_addr.s_addr = inet_addr(“192.168.0.1");

//Chuyén doi cong sang dang network-byte order va gan cho trwong

// sin_port
InternetAddr.sin_port = htons(80);
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3.3 Lap trinh WinSock

e Phan giai tén mién
- Doi khi dia chi cia may dich dwoc cho dwéi dang tén mién
- Ung dung can thwc hién phan giai tén mién dé cé dia chi thich hop
- Ham getnameinfo va getaddrinfo sit dung dé phan giai tén mién
— Can thém tép tiéu dé WS2TCPIP.H
int getaddrinfo(
const char *nodename, // Tén mién hoac dia chi can phan giai
const char *servname, // Dich vu hoic cong
const struct addrinfo *hints, // Cau tric goiy
struct addrinfo **res // Két qua
);
=(Gid tri tra vé
*Thanh cong: 0
=That bai: ma 16i
»Giai phong: freeaddrinfo()

22



3.3 Lap trinh WinSock

e Phan giai tén mién
- Cau trac addrinfo: danh sach lién két don chira thong tin vé tén
mién twong &ng

struct addrinfo {

int ai_flags; // Thwong la A CANONNAME
int ai_family; // Thwong la AF_INET

int ai_socktype; // Loai socket

int ai_protocol; // Giao thi giao van
size_t ai_addrlen; // Chiéu dai ctia ai_addr
char *ai_canonname; // Tén mién

struct sockaddr *ai_addr; // Pia chi socket da phan giai
struct addrinfo *ai_next; // Con tro téi cau truc tiép theo

5
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3.3 Lap trinh WinSock

e Phan giai tén mién
- Poan chwong trinh sau sé thwc hién phan giai dia chi cho tén mién
www.hut.edu.vn

addrinfo *result; // Lwu két qua phan giai

int rc; // Lwu ma tra ve

sockaddr_in address; // Lwu dia chi phan giai dwoc

rc = getaddrinfo(“www.hut.edu.vn”, “http”, NULL, &result);

// Mot tén mién c6 thé cé nhiéu dia chi IP twong trng

// Lay két qua dau tién

if (rc==0)
memcpy(&address,result->ai_addr,result->ai_addrlen);

// Xt ly v&i address...
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
— Viéc truyén nhin dit liéu str dung giao thirc TCP sé bao gom hai
phan: rng dung phia client va phia server.

- Ung dung phia server:
e Khaoi tao WinSock qua ham WSAStartup
e Tao SOCKET qua ham socket hoac WSASocket
e Gan SOCKET vao mot giao dién mang thong qua ham bind
e Chuyén SOCKET sang trang thai doi két ndi qua ham listen
e Chap nhin két ndi tir client thdong qua ham accept
e Gui dir liéu toi client thong qua ham send hoac WSASend
e Nhan dit liéu tw client thong qua ham recv hoac WSARecv
e Dong SOCKET khi viéc truyén nhan két thiic bang ham

closesocket

e Giai phéng WinSock bang ham WSACleanup
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung TCP
- Ung dung phia server (tiép)

-

\ 4
socket/ .
WSAStartup bind
WSASocket
2
send/ i
accept listen
WSASend
- ) )
recv/ WSACleanu |
closesocket
WSARecv p
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia server (tiép)
e Ham bind: gan SOCKET vao mdt giao dién mang ctia may
int bind( SOCKET s, const struct sockaddr FAR* name, int namelen);

Trong do
=s: [IN] SOCKET vira dwoc tao bang ham socket
=sname: [IN] dia chi cia giao dién mang cuc bo
=namelen: [IN] chiéu dai ctia ciu tric name

Thi du
SOCKADDR_IN tcpaddr;
short port = 8888;

tcpaddr.sin_family = AF_INET;// Socket IPv4

tcpaddr.sin_port = htons(port); // host order => net order
tcpaddr.sin_addr.s_addr = htonl(INADDR_ANY); //Giao dién bat ky
bind(s, (SOCKADDR *)&tcpaddr, sizeof(tcpaddr)); // Bind socket
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia server (tiép)
e Ham listen: chuyén SOCKET sang trang thai doi két noi
int listen(SOCKET s, int backlog);

Trong do
=s: [IN] SOCKET da dworc tao truedc d6 bang socket/WSASocket
*backlog: [IN] chiéu dai hang doi chap nhin két noi
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia server (tiép)
e Ham accept: chip nhin két noi
SOCKET accept(SOCKET s, struct sockaddr FAR* addr,int FAR*
addrlen);

Trong do
=s: [IN] SOCKET horp l¢, da dwoc bind va listen trwedc do
=addr: [OUT] dia chi cta client két noi dén
=addrlen: [IN/OUT] con tré t&i chidu dai cda cdu tric addr. 'ng dung
can khai tao addrlen tré téi mot s6 nguyén chira chiéu dai ctia addr

Gia tri tra vé 1a mot SOCKET mdi, san sang cho viéc giri nhan dir liéu trén
d6. U'ng véi moi két néi chia client sé c6 mot SOCKET riéng.
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3.3 Lap trinh WinSock

Truyén dit liéu sir dung TCP
- Ung dung phia server (tiép)
e Ham send: gui dit liéu trén SOCKET

int send(SOCKET s, const char FAR * buf, int len, int flags);

Trong do
=s: [IN] SOCKET hop l¢, da dwoc accept trwdc dé
=buf: [IN] dia chi cia b dém chira di liéu can gtri
=]len: [IN] so byte can gii
=flags:[IN] co quy dinh cach thirc giti, c6 thé la
0,MSG_OOB,MSG_DONTROUTE

Gia tri tra vé
=Thanh c6ng: s6 byte giti dwoc, c6 thé nho hon len
=That bai: SOCKET_ERROR

Thi du

char szHello[]="Hello Network Programming”;

send(s,szHello,strlen(szHello),0);
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3.3 Lap trinh WinSock

Truyén dit liéu sir dung TCP
- Ung dung phia server (tiép)
e Ham recv: nhan dir liéu trén SOCKET

int recv(SOCKET s, const char FAR * buf, int len, int flags);

Trong do
=s: [IN] SOCKET hop l¢, da dwoc accept trwdc dé
»buf: [OUT] dia chi cia b6 dém nhan dix liéu
=len: [IN] kich thuwéc bo dém
=flags:[IN] co quy dinh cach thirc nhan, c6 thé la 0, MSG_PEEK,
MSG_0OOB, MSG_WAITALL

Gia tri tra vé
»Thanh c6ng: s6 byte nhian dworc, c6 thé nhé hon len
»That bai: SOCKET_ERROR

Thi du
char buf[100];
intlen = 0;

len = recv(s,buf,100,0); 31



3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia server (tiép)
e Ham closesocket: dong két noi trén mot socket
int closesocket(SOCKET s)

Trong do

=s: [IN] SOCKET hop 18, da két néi
Gia tri tra vé

*Thanh cong: 0

»That bai: SOCKET_ERROR
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung TCP

— Poan chwong trinh minh hoa
#include <winsock2.h> //Thu vien Winsock
void main(void)
{
WSADATA wsaData;
SOCKET ListeningSocket;
SOCKET NewConnection;
SOCKADDR_IN ServerAddr;
SOCKADDR_IN ClientAddr;
int ClientAddrLen;
int Port = 8888;
// Khoi tao Winsock 2.2
WSAStartup(MAKEWORD(2,2), &wsaData);
// Tao socket lang nghe ket noi tu client.
ListeningSocket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
// Khoi tao cau truc SOCKADDR_IN cua server
// doi ket noi o cong 8888
ServerAddr.ssin_family = AF_INET;
ServerAddr.sin_port = htons(Port);

ServerAddr.sin_addr.s_addr = htonl(INADDR_ANY);
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung TCP
- Poan chwong trinh minh hoa (tiép)

// Bind socket cua server.
bind(ListeningSocket, (SOCKADDR *)&ServerAddr, sizeof(ServerAddr));
// Chuyen sang trang thai doi ket noi
listen(ListeningSocket, 5);
// Chap nhan ket noi moi.
ClientAddrLen = sizeof(ClientAddr);
NewConnection = accept(ListeningSocket, (SOCKADDR *)
&ClientAddr,&ClientAddrLen);
// Sau khi chap nhan ket noi, server co the tiep tuc chap nhan them cac ket noi khac,
// hoac gui nhan du lieu voi cac client thong qua cac socket duoc accept voi client
// Dong socket
closesocket(NewConnection);
closesocket(ListeningSocket);
// Giai phong Winsock
WSACleanup();

}
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
— Ung dung phia client
e Khaoi tao WinSock qua ham WSAStartup
e Tao SOCKET qua ham socket hoac WSASocket
e Dién thong tin vé server vao cau tric sockaddr_in
e K&t ndi t&i server qua ham connect hoac WSAConnect
e Gui dir liéu toi server thong qua ham send hoac WSASend
e Nhan dir liéu tw server thong qua ham recv hoac WSARecv
e Dong SOCKET khi viéc truyén nhan két thiic bang ham
closesocket
e Giai phéng WinSock bang ham WSACleanup
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia client (tiép)

\ i \ A .
socket/ xac dinh dia
WSAStartup chi/phan giai
WSASocket tén mién
/ /
recv/ send/ connect/WSA
WSARecv WSASend Connect
/
{ closesocket WSACleanup
J
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3.3 Lap trinh WinSock

e Truyeén dir liéu str dung TCP
- Ung dung phia client (tiép)
e Dia chi cia server xac dinh trong cau tric sockaddr_in nho
ham inet_addr hoac theo getaddrinfo
e Ham connect: két n6i dén server
int connect(SOCKET s,const struct sockaddr FAR* name,int namelen);

Trong do
=s: [IN] SOCKET da dwoc tao bang socket hoac WSASocket trudec do
*name:[IN] dia chi ctua server
=namelen:[IN] chiéu dai ciu tric name
Gia tri tra vé
*Thanh cong: 0
»That bai: SOCKET_ERROR
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3.3 Lap trinh WinSock

Truyén dit liéu sir dung TCP
— Chwong trinh minh hoa

#include <winsock2.h>
void main(void)

{
WSADATA wsaData;
SOCKET S;
SOCKADDR_IN ServerAddr;
int Port = 8888;
// Khoi tao Winsock 2.2

WSAStartup(MAKEWORD(2,2), &wsaData);
// Tao socket client
s = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

// Khoi tao cau truc SOCKADDR_IN co dia chi server la 202.191.56.69 va cong 8888
ServerAddr.sin_family = AF_INET;

ServerAddr.sin_port = htons(Port);
ServerAddr.sin_addr.s_addr = inet_addr("202.191.56.69");
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung TCP
— Chuwong trinh minh hoa (tiép)

// Ket noi den server thong qua socket s.
connect(s, (SOCKADDR *) &ServerAddr, sizeof(ServerAddr));

// Bat dau gui nhan du lieu

// Ket thuc gui nhan du lieu

// Dong socket
closesocket(s);

// Giai phong Winsock

WSACleanup();
}
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3.3 Lap trinh WinSock

e Baitap

1. Viét chwong trinh TCPClient, két n6i dén mot may chi xac dinh bai

tén mién hodc dia chi IP. Sau d6 nhan dit liéu tir ban phim va giri dén

Server. Tham s6 dwoc truyén vao tir dong lénh c6 dang
TCPClient.exe <Pija chi IP/Tén mién>  <Céng>

2. Viét chwong trinh TCPServer, doi két néi & cong xac dinh b&i tham

s0 dong 1énh. M6i khi c6 client két ndi dén, thi gitri xAu chao dwoc chi

ra trong mot tép tin xac dinh, sau do ghi toan b noi dung client giri

dén vao mot tép tin khac dwoc chi ra trong tham s6 dong 1énh

TCPServer.exe <COng> <Tép tin chira ciu chao> <Tép tin Iwru ndi dung client giri

dén>
VD: TCPServer.exe 8888 chao.txt client.txt
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
— Giao thirc UDP la giao thirc khong két noi (Connectionless)
- Ung dung khong can phai thiét 1ap két ndi trwére khi giti tin.
— Ung dung c6 thé nhan dwoc tin tir bat ky may tinh nao trong mang.
— Trinh tw gri thong tin ¢ bén gwi nhw sau

socket/ Xac dinh dia
WSAStartup chi/Phan giai
WSASocket tén mién
X 7 —
WSACleanup { sendto
>
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
- Ung dung bén gtti
e Ham sendto: gri dit liéu dén mot may tinh bat ky

int sendto(

SOCKET s, // [IN] socket d3 tao bang ham socket/WSASocket
const char FAR * buf, // [IN] bd dém chira dit liéu can gtri
int len, // [IN] so byte can gtri
int flags, // [IN] co, twong tw nhw ham send
const struct sockaddr FAR *to, // [IN] dia chi dich
int tolen // [IN] chiéu dai dia chi dich
);

Gia tri tra vé
=Thanh céng: s6 byte giti dwoc, c6 thé nho hon len
=That bai: SOCKET_ERROR

42



3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
— Poan chuwong trinh sau s€ giri mot xau téi dia chi
202.191.56.69:8888

char buf[]="Hello Network Programming”; // Xau can gti
SOCKET sender; // SOCKET dé g
SOCKADDR_IN receiverAddr; // Pia chi nhan
// Tao socket d€ gtri tin
sender = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);
// Pién dia chi dich
receiverAddr.sin_family = AF_INET;
receiverAddr.sin_port = htons(8888);
receiverAddr.sin_addr.s_addr = inet_addr("202.191.56.69");
// Thuc hién gwi tin
sendto(sender, buf, strlen(buf), 0,

(SOCKADDR *)&receiverAddr, sizeof(receiverAddr));
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP

— Trinh tw nhan thong tin & bén nhan nhw sau

{ WSAStartup

socket/ .
bind
WSASocket

==

> 7
{ WSACleanup { recvfrom
>
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
- Ung dung bén nhan
e Ham recvfrom: nhan dir liéu ttr mot socket

int recvfrom(

SOCKET s, // [IN] SOCKET sé nhan dit liéu

char FAR* buf, //[IN] dia chi b0 dém chira dit liéu sé nhan dworc
int len, // [IN] kich thwéc bd dém

int flags, // [IN] co, twong tw nhw ham recv

struct sockaddr FAR* from,// [OUT] dia chi cua bén gtri
int FAR* fromlen // [IN/OUT] chiéu dai ciu truc dia chi ctia bén
// gui, khéi tao la chiéu dai cta from
);
Gia tri tra vé
»Thanh c6ng: s6 byte nhin dworc
»That bai: SOCKET_ERROR
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
- DPoan chwong trinh sau sé nhin dir liéu datagram tir cong 8888 va
hién thi ra man hinh

SOCKET receiver;
SOCKADDR_IN addr, source;

int len = sizeof(source);
// Tao socket UDP

receiver = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

// Khéi tao dia chi va cong 8888

addr.sin_family = AF_INET;

addr.sin_addr.s_addr = htonl(INADDR_ANY);

addr.sin_port = htons(8888); // Poi UDP datagram & cong 8888

// Bind socket vao tat ca cac giao dién va cong 8888
bind(receiver,(sockaddr*)&addr,sizeof(SOCKADDR_IN));
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3.3 Lap trinh WinSock

e Truyén dir liéu str dung UDP
- Poan chwong trinh (tiép)

// Lap doi goi tin
while (1)
i
// Nhan dit li€u tr mang
datalen = recvfrom(receiver,buf,100,0,(sockaddr*)&source,
&len);
// Kiém tra chiéu dai
if (datalen>0)
{
buf[datalen]=0;
printf("Data:%s",buf); // Hién thi ra man hinh
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3.3 Lap trinh WinSock

e Str dung Netcat dé giri nhan dit liéu don gian

Netcat la mot tién ich mang rat da nang.

Cé6 thé st dung nhw TCP server: nc.exe -v-1 -p <cdng doi két noi>
Thidu: ncexe -1 -p 8888

C6 thé str dung nhw TCP client: nc -v <ip/tén mién> <cdng>
Thidu: nc.exe 127.0.0.1 80

St dung nhw UDP receiver: nc -v -1 -u -p <cdéng doi két néi>
Thidu: ncexe -v -1 -u -p 8888

Str dung nhw UDP sender: nc -v -u <ip/tén mién> <céng>
Thidu: ncexe -v-u 192.168.0.1 80
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3.3 Lap trinh WinSock

e Mot s6 ham khac
- getpeername: 1ay dia chi dau kia ma SOCKET két noi dén

int getpeername(
SOCKET s, // [IN] SOCKET can ldy dia chi
struct sockaddr FAR* name, // [OUT] dia chi ldy dwo'c
int FAR* namelen // [OUT] chiéu dai dia chi

);

- getsockname: 13y dia chi cuc bd ciia SOCKET

int getsockname(
SOCKET s, // [IN] SOCKET can lay dia chi
struct sockaddr FAR* name, // [OUT] dia chi 1dy dworc
int FAR* namelen // [OUT] chiéu dai dia chi

);
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3.3 Lap trinh WinSock

e Baitap

1. Viét chwong trinh clientinfo thwc hién két noi dén mot may chi xac
dinh va gtri thong tin vé tén mdy, danh sach cac 6 dia c6 trong may,
kich thwdc cic 6 dia. Dia chi (tén mién) va cong nhin vao tir tham so
dong lénh.

VD: clientinfo abc.com 1234
2. Viét chwong trinh serverinfo doi két noi tir cac clientinfo va thu
nhan thong tin tir client, hién ra man hinh. Tham s6 dong Iénh truyén
vao la cong ma serverinfo sé doi két noi

VD: serverinfo 1234
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock
— Thread( Luong):

e La don vi thwce thi doc 14p va tuan tu ciia chwong trinh.

e M0i chwong trinh c6 it nhdt mot thread chinh 12 thread bat dau
thwc hién tai ham main

- Blocking (P6ng bo):

e Laché dd ma cac ham vao ra sé chan thread dén khi thao tac
vao ra hoan tit (cac ham vao ra sé khong tré vé cho dén Kkhi
thao tac hoan tat).

e La ché d0 mac dinh ciia SOCKET

e Cac ham anh huong:

- accept
connect

send
recv
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock

- Blocking (Pong bo):
Appli[cation i OS
[/0 Request l

[/0 Complete

Blocking
state { i Perform1/0
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock
- Blocking (Pong bo):
e Thich hop véi cac kng dung xi¥ ly tuan tw. Khong nén goi cac
ham blocking khi ¢ thread xtr ly giao dién (GUI Thread).
e Thidu:

— Thread bi chdn bé&i ham recv thi khéng thé gvi dir liéu

do

{
// Thread sé bi chan lai khi goi ham recvfrom
// Trong lic doii dir liéu thi Khéng thé gi div liéu
rc = recvfrom(receiver,szXau,128,0,
(sockaddr*)&senderAddress,&senderLen);
//

}while
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock
- Non-Blocking (Bat dong bo):

e Laché do ma cac thao tac vao ra sé tré vé noi goi ngay lap tirc
va tiép tuc thuwc thi thread. Két qua ctia thao tac vao ra sé dwoc
thong bao cho chwong trinh dwéi mot co ché dong bo nao do.

e Cac ham vao ra bit dong bo sé tra vé ma 16i
WSAWOULDBLOCK néu thao tac d6 khong thé hoan tit ngay
va mat thoi gian dang ké(chap nhan két noi, nhan dir liéu, gt
di liéu...). Pay la diéu hoan toan binh thwong.

e Co6 thé sit dung trong thread xtr 1y giao dién ctia tng dung.

e Thich hop véi cac rng dung hwong sw kién.
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock
- Non-Blocking (Bat dong bo):

Application i OS

[/0 Request ------------- :

Non-Blocking Other i 8

— Perform [/0O
pLate Computations | | /

[/O Complete <=
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3.4 Cac phwong phap vao ra

e Cac ché do hoat dong ciia WinSock
- Non-Blocking (Bat dong bo):
e Socket can chuyén sang ché dd nay bang ham ioctlsocket

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

s = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
// Chuyén sang ché d6 non-blocking
nRet = ioctlsocket(s, FIONBIO, (unsigned long *) &ul);
if (nRet == SOCKET_ERROR)
{

// That bai
}
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3.4 Cac phwong phap vao ra

e (Cac mo hinh vao ra caa WinSock

. Mo hinh Blocklng

M6 hinh mac dinh, don gidn nhit.
— Khéng thé gri nhan dit liéu dong thoi trong cing mot luéng.
— Chi nén ap dung trong cac &rng dung don gian, xt ly tuan tw, it két noi.
~  Giai quyét van dé xtt Iy song song bang viéc tao thém cac thread chuyén biét: thread
gtri dit liéu, thread nhan dix liéu
-~ Ham API CreateThread dwoc stt dung dé tao mot luong méi
HANDLE WINAPI CreateThread(
_in LPSECURITY_ATTRIBUTES IpThreadAttributes,
_inSIZE T dwStackSize,
_in LPTHREAD START ROUTINE IpStartAddress,
_in LPVOID IpParameter,
_inDWORD dwCreationFlags,
_out LPDWORD IpThreadld );
-  TerminateThread
- BOOL WINAPI TerminateThread( _in_out HANDLE hThread,
__in DWORD dwkEXxitCode);

- Trén unix/linux/posix: pthread_create va pthread_Kill
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO0 hinh Blocking

Main Thread

v
socket

v
bind
!

listen
v

aciept Receiver Thread

CreateThread |- |
reael rea B

send J

V
other tasks Otherl tasks
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO0 hinh Blocking

- Doan chwong trinh sau sé minh hoa viéc gri va nhin dir liéu dong thoi trong TCP
Client
// Khai bao luéng xir ly viéc nhan dir liéu
DWORD WINAPI ReceiverThread(LPVOID IpParameter);
// Khai bao cac bién toan cuc
SOCKADDR_IN address;

SOCKET client;
char szXau[128];

rc = connect(client,(sockaddr*)&address,sizeof(address));
// Tao luong xir ly viéc nhan dir liéu
CreateThread(0,0,ReceiverThread,0,0,0);

while (strlen(gets(szXau))>=2)

{
}

rc = send(client,szXau,strlen(szXau),0);
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Blocking
- boan chwong trinh (ti€p)
DWORD WINAPI ReceiverThread(LPVOID IpParameter)

{
char szBuf[128];
int len = 0;
do
{
len = recv(client,szBuf,128,0);
if (len>=2)
{
szBuf[len] = 0;
printf("%s\n",szBuf);
}
else
break;
}while (len>=2);
}
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e M0 hinh Select

La md hinh dwoc st dung phé bién.
Str dung ham select dé tham do cac sw kién trén socket (gri dir liéu, nhan dit liéu,
két ndi thanh cong, yéu cau két noi...).
HO tro nhiéu két n6i cing mot luc.
Cé thé xir ly tap trung tat ca cic socket trong cing mot thread (toi da 1024).
Nguyén mau ham nhw sau
int select(
int nfds, // Khong sir dung
fd_set FAR * readfds, // Tap cac socket ham sé tham do cho sw Kién read
fd_set FAR * writefds, // Tap cac socket ham sé tham do cho sw Kién write
fd_set FAR * exceptfds, // Tap cac socket ham sé tham do cho sw kién except
const struct timeval FAR * timeout // Thoi gian tham do t6i da
);
Gia tri tra vé:
»Thanh c6ng: s6 lwong socket c6 sw Kién xay ra
"HEét gio: 0
»Thit bai: SOCKET_ERROR
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e Mo hinh Select

Main Thread

v
socket

U
bind
v
listen

v

Khéi tao tap select

\A
select
v

Xtr ly sw kién

Két thiic ? closesocket
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh Select

= Piéu kién thanh céng ctia select
= Mot trong cic socket cia tip readfds nhian dwoc dit liéu hodc két noi bi
dong, reset, huy, hoac ham accept thanh cong.
= MO0t trong cic socket cia tip writefds c6 thé gti dit liéu, hodc ham connect
thanh cong trén socket non-blocking.
= Mot trong cac socket cua tap exceptfds nhan duwoc dit liéu OOB, hoac
connect that bai.
= CAc tap readfds, writefds, exceptfds c6 thé NULL, nhwng khong thé ca ba cung
NULL.
= Cac MACRO FD_CLR, FD_ZERO, FD_ISSET, FD_SET st dung d€ thao tac véi cac ciu
truc fdset.
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh Select

* Poan chwong trinh sau sé€ tham do trang thai ctia socket s khi nao c6 dir liéu

SOCKET s;

fd_set fdread;

int ret;

// Khoi tao socket s va tao két noi

// Thao tac vao ra trén socket s
while(TRUE)
{
// Xoa tap fdread
FD_ZERO(&fdread);
// Thém s vao tap fdread
FD_SET(s, &fdread);
ret = select(0, &fdread, NULL, NULL, NULL); // P¢i sw Kién trén socket
if (ret == SOCKET_ERROR) {
// Xt 1y 16i
}
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh Select
» Poan chwong trinh (tiép)
if (ret > 0)
{
// Kiém tra xem s cé dworc thiét 1ap hay khong
if (FD_ISSET (s, &fdread)) {
// Poc dir liéu tir s
}
}
}
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3.4 Cac phwong phap vao ra

Bai tap: Simple Telnet Server
St dung mo hinh select viét hai chwong trinh server/client thuwc
hién yéu cau sau:
- Viét chwong trinh server doi két noi & Cong 12345.
- Véi moi client két n6i dén, yéu cau nhap tén va mat khau. So sanh tén
va mat khau trong tép tin passwd gdom nhiéu dong c6 dang:
userl:passl
user2:pass2

- Néu dang nhdp thanh cong thi doi 1énh tur client va chuyén tiép 1énh
cho hé théng xtr 1y, sau do giti tra két qua cho client.
Vi du:
Hello guest, please authenticate yourself
Username: noname
Password: nopass
Welcome to noname server
C:\Program files>dir /ah
<Két qua>
C:\Program files>cd \
C:\
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e Viét chwong trinh SelectTCPServer c6 thé thuc hién nhitng
cong viéc sau:

Dap &rng dworc toi da 255 két noi.
St dung mo hinh Select.
Dinh danh cac client bang nickname
Chuyén tiép thong diép tir mot nickname dén tat ca cac
nickname khac dang dang nhap vao hé thong.
Cu phap dang nhap cua mot client:
e “Hello <nickname>\r\n"
Cu phap gri thong diép ciia mot nickname dén hé thong
e “Chat <ndi dung>\r\n”
Cu phap gi thong diép ctia hé thong dén mot client
e “Chat <nickname> <noi dung>\r\n"
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh WSAAsyncSelect

Co ché xtr ly sw kién dwa trén thong diép ciia Windows

Ung dung GUI c6 thé nhan duoc cac thong diép tir WinSock qua ctra s6 clia trng
dung.

Ham WSAAsyncSelect dwoc str dung dé chuyén socket sang ché do bat dong bo
va thiét 1ap tham sé cho viéc xtx ly sw kién

int WSAAsyncSelect(
SOCKET s, // [IN] Socket sé xir ly s kién
HWND hwWnd, // [IN] Handle ctra s6 nhin sw Kién
unsigned int wMsg, // [IN] Ma thong diép, tuy chon, thwong>=WM_USER
long IEvent // [IN] Mat na chira cac sw kién irng dung mudon nhin
// bao gom FD_READ,
//FD_WRITE,FD_ACCEPT,FD_CONNECT,FD_CLOSE
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3.4 Cac phwong phap vao ra

Cac mo hinh vao ra cua WinSock
e MO hinh WSAAsyncSelect

Thi du: WSAAsyncSelect(s, hwnd, WM_SOCKET, FD_CONNECT | FD_READ |
FD_WRITE | FD_CLOSE);
Tat ca cac ctra sO déu c6 ham callback dé nhan s kién tir Windows. Khi (tng dung
da dang ky socket v&i ctra sO nao, thi ctra s6 dé sé nhan dwoc cac sw kién ctia
socket.
Nguyén mau ctia ham callback cia ctra so:
LRESULT CALLBACK WindowProc(
HWND hWnd,
UINT uMsg,
WPARAM wParam,
LPARAM IParam );
Khi clra s6 nhan dwoc cac sw kién lién quan dén WinSock:
= uMsg sé chira ma thong diép ma &ng dung da dang ky bang WSAAsyncSelect
= wParam chita ban than socket xay ra sw kién
= Nira cao cia IParam chita ma 16i néu c6, ntra thap chitra ma sw kién c6 thé Ia
FD_READ, FD_WRITE, FD_CONNECT, FD_ACCEPT, FD_CLOSE
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAAsyncSelect
= (ng dung s& dung hai MACRO: WSAGETSELECTERROR va
WSAGETSELECTEVENT dé€ kiém tra 10i va su kién xay ra trén socket.
» Thidu:
BOOL CALLBACK WinProc(HWND hDIg,UINT wMsg,
WPARAM wParam, LPARAM IParam)

{
SOCKET Accept;
switch(wMsg)
{
case WM_PAINT: // Xirly sw Kién khac
break;
case WM_SOCKET: // Sw kién WinSock
if (WSAGETSELECTERROR(IParam)) // Kiém tra c6 16i hay khong
{
closesocket( (SOCKET) wParam); // Pong socket
break;
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAAsyncSelect
» Thidu (ti€p):
switch(WSAGETSELECTEVENT (IParam)) // Xac dinh sw Kién

{
case FD_ACCEPT: // Chap nhan két noi

Accept = accept(wParam, NULL, NULL);
break;
case FD_READ: // C6 dir liéu tir socket wParam
break;
case FD_WRITE: // Co6 thé giri dir liéu dén socket wParam
break;

case FD_CLOSE: // Pong két noi
closesocket( (SOCKET)wParam);

break;
}
break;
}
return TRUE; 71
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh WSAAsyncSelect

» [Fu diém: xx ly hiéu qua nhiéu sw kién trong cing mot luéng.
» Nhuwoc diém: &ng dung phai c6 it nhat mét ctra so, khong nén don qua nhiéu
socket vao cung mot ctra so vi sé dan t&i dinh tré trong viéc xtr 1y giao dién.
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3.4 Cac phwong phap vao ra

Cac mo hinh vao ra cua WinSock

Mo hinh WSAEventSelect
= Xt ly dwa trén co ché dong bd doi twong sw kién cia Windows: WSAEVENT
= MOoi ddi twong c6 hai trang thai: Bao hiéu (signaled) va chwa bdo hiéu (non-
signaled).
= Ham WSACreateEvent sé tao mot d6i twong sw kién & trang thai chwa bao hiéu va
c6 ché dd hoat dong 1a thiét1ap thu cOng (manual reset).
WSAEVENT WSACreateEvent(void);
= Ham WSAResetEvent sé chuyén doéi twong su kién vé trang thai chwa bao hiéu
BOOL WSAResetEvent(WSAEVENT hEvent);
= Ham WSACloseEvent sé gidi phong mot doi twong su kién
BOOL WSACloseEvent(WSAEVENT hEvent);
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh WSAEventSelect

=  Ham WSAEventSelect sé& tu dong chuyén socket sang ché d6 non-blocking va gan
cac su kién ctia socket véi dbi twong sw Kién truyén vao theo tham sé
int WSAEventSelect(
SOCKETs, //[IN]Socket can xtr ly sw kién
WSAEVENT hEventObject,// [IN] Poi twong sw kién da tao trwdc do
long INetworkEvents // [IN] Cac sw kién ‘vrng dung mudén nhan
// tiv WinSock
);
= Thidu: rc = WSAEventSelect(s, hEventObject, FD_READ|FD_WRITE);
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3.4 Cac phwong phap vao ra

Cac mo hinh vao ra cua WinSock
e MO hinh WSAEventSelect

Ham WaitForMultipleEvent sé doi s kién trén mot mang cac d6i twong su kién
cho dén khi mot trong cic d6i twong chuyén sang trang thai bao hiéu.
DWORD WSAWaitForMultipleEvents(

DWORD cEvents, // [IN] S6 lwong sw Kién can dori

const WSAEVENT FAR * IphEvents,// [IN] Mang cac sw kién, max 64
BOOL fWaitAll, //[IN] Co doi tat ca cac sw kién khong ?
DWORD dwTimeout, //[IN] Thoi gian dori toi da

BOOL fAlertable //[IN] Thiétlap la FALSE

)

Gia tri tra vé
= Thanh cong: SO thit tw ctia sw kién xay ra + WSA_WAIT_EVENT_0.
= Hétgio: WSA_WAIT_TIMEOUT.
= Thatbai: WSA_WAIT_FAILED.
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO hinh WSAEventSelect

= Xac dinh ma ctia sw kién gan v&i mot d6i twong sw kién cu thé bang ham

WSAEnumNetworkEvents.
int WSAEnumNetworkEvents(
SOCKET s, // [IN] Socket muén tham do

WSAEVENT hEventObject, // [IN] Pdi twong sw Kién twong trng
LPWSANETWORKEVENTS IpNetworkEvents// [OUT] Cau tric chira ma sw kién
);
= M3 sw kién lai nam trong ciu tric WSANETWORKEVENTS c6 khai bdo nhu sau
typedef struct _WSANETWORKEVENTS
{
long INetworkEvents; // Mat na chira sw Kién dworc kich ho
int iErrorCode[FD_MAX_EVENTS]; // Mang cac ma sw Kkién
} WSANETWORKEVENTS, FAR * LPWSANETWORKEVENTS;
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAEventSelect
= Thidu
#include <winsock2.h>
#define MAX_EVENTS 64
int _tmain(int argc, _TCHAR* argv[])
{
SOCKET SocketArray [MAX _EVENTS];
WSAEVENT EventArray [MAX_EVENTS],NewEvent;
SOCKADDR_IN InternetAddr;
SOCKET Accept, Listen;
DWORD EventTotal = 0;
DWORD Index, i;
WSADATA wsaData;
WORD wVersion = MAKEWORD(2,2);
int rc = WSAStartup(wVersion,&wsaData);
// Thiét lap TCP socket do¢’i két noi & 8888
Listen = socket (AF_INET, SOCK_STREAM, IPPROTO_TCP);
InternetAddr.sin_family = AF_INET;
InternetAddr.sin_addr.s_addr = htonl(INADDR_ANY);
InternetAddr.sin_port = htons(8888);
rc = bind(Listen, (PSOCKADDR) &InternetAddr,sizeof(InternetAddr));



3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAEventSelect
= Thi du (tiép)
SOCKET Accept, Listen;

NewEvent = WSACreateEvent();
WSAEventSelect(Listen, NewEvent,FD_ACCEPT | FD_CLOSE);
rc = listen(Listen, 5);
WSANETWORKEVENTS NetworkEvents;
SocketArray[EventTotal] = Listen;
EventArray[EventTotal] = NewEvent;
EventTotal++;
char buffer[1024];
int len;
while(TRUE)
{
// Poi tat ca cac sw Kién
Index = WSAWaitForMultipleEvents(EventTotal EventArray, FALSE,
WSA_INFINITE, FALSE);
Index = Index - WSA_WAIT _EVENT 0;
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAEventSelect
= Thidu (tiép)
// Duyét dé tim ra sw kién nao dwoc bao hiéu
for(i=Index; i < EventTotal ;i++)

{
Index = WSAWaitForMultipleEvents(1, &EventArray[i], TRUE, 1000,
FALSE);

if ((Index == WSA_WAIT_FAILED) || (Index == WSA_WAIT_TIMEOUT))
continue;

else

{
Index = i;

WSAResetEvent(EventArray[Index]);

WSAEnumNetworkEvents(
SocketArray[Index],
EventArray[Index],
&NetworkEvents);
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAEventSelect
= Thi du (tiép)
// Ki€ém tra sw kién FD_ACCEPT
if (NetworkEvents.INetworkEvents & FD_ACCEPT)
{
if (NetworkEvents.iErrorCode[FD_ACCEPT_BIT] != 0)
{
printf("FD_ACCEPT failed with error %d\n",
NetworkEvents.iErrorCode[FD_ACCEPT_BIT]);
break;

}

// Chap nhan két ndi maéi
// cho vao danh sach socket va sw Kkién
Accept = accept(

SocketArray[Index],

NULL, NULL);
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO hinh WSAEventSelect
= Thi du (tiép)
if (EventTotal > WSA_MAXIMUM_WAIT_EVENTS)
{

printf("Too many connections");
closesocket(Accept);
break;

}

NewEvent = WSACreateEvent();

WSAEventSelect(Accept, NewEvent,
FD_READ | FD_WRITE | FD_CLOSE);

EventArray[EventTotal] = NewEvent;
SocketArray|[EventTotal] = Accept;
EventTotal++;

printf("Socket %d connected\n", Accept);
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Winsock
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Bai tap

e Viét chwong trinh chat+gti file don gian (client
+server) st dung mo hinh WSAEventSelect. C6 thé
nhip va hién thi tiéng Viét. Cé6 quan ly username,
password.

NOi dung lwu trong xau cé kiéu wchar_t. SO lwong
byte giti di = chiéu dai xau * 2.
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Bai tap

e Thiét ke va cai dat mot giao thirc cho phép gt file
va van ban dong thoi trén mot két noi TCP.

e Thiét ke va cai dat mot giao thirc cho phép gt file
va van ban dong thoi trén mot socket UDP.
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped
» S dung ciu truc OVERLAPPED chira thong tin vé thao tac vao ra.
= CAc thao tic vao ra sé tré vé ngay lap tirc va théng bao lai cho tng dung theo mot
trong hai cach sau:
= Event dwoc chira trong cau triic OVERLAPPED.
= Completion routine dwoc chi ra trong tham so cta 1o goi vao ra.
» (Cac ham vao ra st dung mo hinh nay:
= WSASend
= WSASendTo
= WSARecv
= WSARecvFrom
= WSAloctl
= WSARecvMsg
=  AcceptEx
= (ConnectEx
* TransmitFile
= TransmitPackets
= DisconnectEx g5
= WSANSPIoctl



3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped- X ly qua event
= Cau truc OVERLAPPED
typedef struct WSAOVERLAPPED
{
DWORD Internal;
DWORD InternalHigh;
DWORD Offset;
DWORD OffsetHigh;
WSAEVENT hEvent;
} WSAOVERLAPPED, FAR * LPWSAOVERLAPPED
Internal, InternalHigh,Offset,OffsetHigh dwoc str dung ndi bo trong WinSock
hEvent la d6i twong event sé dwoc bao hiéu khi thao tic vao ra hoan tit, chwong trinh
can khai tao cau tric véi mot d6i twong sw kién hop 1é.
Khi thao tic vao ra hoan tat, chwong trinh can 1y két qua vao ra thong qua ham
WSAGetOverlappedResult
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped- X ly qua event
— Ham WSAGetOverlappedResult
BOOL WSAGetOverlappedResult(
SOCKET s,
LPWSAOVERLAPPED IpOverlapped,
LPDWORD lIpcbTransfer,
BOOL fWait,
LPDWORD lIpdwFlags
);
s la socket muon kiém tra két qua
IpOverlapped la con tré dén cau triic OVERLAPPED
IpcbTransfer la con tré dén bién sé lwu so byte trao doi dwoc
fWait la bién bao cho ham doi cho dén khi thao tic vao ra hoan tat
IpdwFlags : co két qua cda thao tac
Ham tra vé TRUE néu thao tac hoan tat hodc FALSE néu thao tac chwa hoan tat, c6 10i
hoac khong thé xac dinh.
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped - Xtr ly qua event
- Tao doéi twong event véi WSACreateEvent.
— Khoi tao ciu triic OVERLAPPED véi event vira tao.
— Gi yéu cau vao ra véi tham so 1a cau tric OVERLAPPED vira tao, tham so
lién quan dén CompletionRoutine phai luén bang NULL.
- Doi thao tac két thic qua ham WSAWaitForMultipleEvents.
— Nhéin két qua vao ra qua ham WSAGetOverlappedResult
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped - Thi du xtr ly qua event
// Khéi tao WinSock va két ndi dén 127.0.0.1:8888

OVERLAPPED overlapped; // Khai bao cau tric OVERLAPPED
WSAEVENT receiveEvent = WSACreateEvent(); // Tao event
memset(&overlapped,0,sizeof(overlapped));

overlapped.hEvent = receiveEvent;

char buff[1024]; // B0 dém nhan dir liéu

WSABUF databuff; // Cau tric mo ta bo dém

databuff.buf = buff;

databuff.len = 1024;

DWORD DbytesReceived = 0; // SO byte nhan dworc

DWORD flags = 0; / Co quy dinh cach nhan, bat budc phai co

while (1)
{
DWORD flags = 0;
// Gri yéu cau nhan dir liéu
rc = WSARecv(s,&databuff,1,&bytesReceived,&flags,&overlapped,0);
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped - Thi du xtr ly qua event
if (rc == SOCKET_ERROR)

{
rc = WSAGetLastError();
if (rc != WSA_IO_PENDING)
{
printf("Loi %d !\n",rc);
continue;
}
by

rc = WSAWaitForMultipleEvents(1,&receiveEvent,TRUE,WSA_INFINITE,FALSE);
if ((rc == WSA_WAIT_FAILED)||(rc==WSA_WAIT_TIMEOUT)) continue;
WSAResetEvent(receiveEvent);

rc = WSAGetOverlappedResult(s,&overlapped,&bytesReceived,FALSE,&flags);
// Kiém tra 16i

// Hién thi
buff[bytesReceived] = 0;
printf(buff);
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3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO0 hinh Overlapped - X ly Completion Routine

— Hé théng sé thong bao cho rng dung biét thao tic vao ra két thic thong qua mot
ham callback goi la Completion Routine
- Nguyén mau clia ham nhw sau
void CALLBACK CompletionROUTINE(
IN DWORD dwErTror, // Ma loi
IN DWORD cbTransferred, //S6 byte trao doi
IN LPWSAOVERLAPPED IpOverlapped, // Cau tric IpOverlapped
// twong trng
IN DWORD dwFlags ); // Co két qua thao tac vao ra
— WinSock sé b6 qua treong event trong cau tric OVERLAPPED, viéc tao doi twong
event va tham do la kKhong can thiét nira.

91



3.4 Cac phwong phap vao ra

e CAc mo hinh vao ra cua WinSock
e MO0 hinh Overlapped - X ly Completion Routine

- Ung dung can chuyén ludng sang trang thai alertable ngay sau khi gti yéu cau vao
ra.
— Ca&cham c6 thé chuyén ludng sang trang thai alertable:
WSAWaitForMultipleEvents, SleepEx
— Néu rng dung khéng c6 doi twong event nao thi cé thé st dung SleepEx
DWORD SleepEx(DWORD dwMilliseconds, // Thoi gian doii
BOOL bAlertable // Trang thai alertable

);
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3.4 Cac phwong phap vao ra

e (Cac mo hinh vao ra cua WinSock
e MO0 hinh Overlapped - Thi du Completion Routine

// Khai bao cac ciu tric can thiét

SOCKET s;
OVERLAPPED overlapped;
char buff[1024];

WSABUF databuff;

DWORD flags;

DWORD DbytesReceived = 0;
Int rc =0;

void CALLBACK CompletionRoutine( IN DWORD dwError,
IN DWORD cbTransferred,
IN LPWSAOVERLAPPED lpOverlapped,
IN DWORD dwFlags)

{
if (dwError != 0||cbTransferred==0) // Xir ly 16i
{
closesocket(s);
return;
b
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3.4 Cac phwong phap vao ra

e (Cac mo hinh vao ra cua WinSock
e MO0 hinh Overlapped - Thi du Completion Routine

// Hién thi xidu ra man hinh

buff[cbTransferred]=0;

printf(buff);

// Khoi tao lai cau tric overlapped va lai giri ti€p yéu ciu nhan dir liéu
memset(&overlapped,0,sizeof(overlapped));

flags = 0;
rc = WSARecv(s, &databuff, 1, &bytesReceived, &flags, &overlapped,
CompletionRoutine);

if (rc == SOCKET_ERROR)
{

rc = WSAGetLastError();

if (rc '= WSA_IO_PENDING)

printf("Loi %d !\n",rc);

by
return;
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3.4 Cac phwong phap vao ra

e Cac mo hinh vao ra caa WinSock

e MO0 hinh Overlapped - Thi du Completion Routine
int _tmain(int argc, _TCHAR* argv][])

{

// Khéi tao va két néi dén 127.0.0.1:8888

// Khéi tao cau tric overlapped

memset(&overlapped,0,sizeof(overlapped));

// Khoi tao bo dém dir liéu

databuff.buf = buff;

databuff.len = 1024;

// Gtri yéu ciu vao ra

rc = WSARecv(s, &databuff,1,&bytesReceived,&flags,&overlapped,
CompletionRoutine);

// Xt 1y 16i...

// Chuyén luéng sang trang thai alertable

while (1) SleepEx(1000,TRUE);

getch();

closesocket(s);

WSACleanup();

return 0;
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