LAP TRINH
SOCKET

Khoa Mang may tinh & Truyén thong
- Pai hoc Cong nghé Thong tin -
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NOi dung

m Gi¢l thiéu lap trinh socket

m TCP/IP

m Socket va TCP/IP

m Lap trinh Winsock

m Cau trdc chwong trinh &ng dung
m S dung IDE: Visual C++

m Tong két
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Ky hiéu viet tat

m |[PC: InterProcess Communication

m BSD: Berkeley Software Distribution
m [CP: Transmission Control Protocol
m UDP: User Datagram Protocol

m |P: Internet Protocol
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Giéi thiéu vé Sockets

m Socket la mét trong nhirng ky thuat co ban nhat
trong truyén théng trén mang may tinh

m Socket la mot phwong thire thire hién truyen
théng gitra cac tién trinh dwoc BSD dé xuat.

m Socket dwgc st dung dé mét tién trinh “noi
chuy&n” v&i mét tién trinh khac.

m Nhiéu ng dung thdng dung hién nay st dung
ky thuat socket nhw: trinh duyét web, email
client, ...



"
Socket API

m Giao dién |ap trinh socket trén Windows,
winsock, 1 mot dac ta ctia nhiéu hang phan
mém nham chuan héa cach thirc st dung
TCP/IP trén Windows. Socket API dwa trén nén
Berkeley socket.

m Trong BSD Unix, socket la mét phan trong
kernel clia hé diéu hanh. N6 cung cap cac dich
vu IPC cuc bd hoac gitra cac tién trinh trén
mang

m Trong MS-DOS, Windows, MacOS va 0S/2,
sockets duwoc cung cap dudi dang cac thw vién
lap trinh. 5
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Cac loai socket
m Stream socket: TCP socket

m Datagram socket: UDP socket
m Raw socket: |P socket
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TCPIIP (1)

m TCP/IP la mot bd giao !ZhL'J’C, dwoc xay duﬁng‘duﬁa
trén ky thuat “phi két n6i”. D lieu dwoc truyén
theo tirng day cac gai tin don |é.

m TCP dwo’g str dung cho cac dich L \{é’i kha
nang truyén di lieu I&n va mot két ndi lién tuc

o UI;)P thwong duwoc s dung cho cac thao tac tim
kiém nhanh hay cac truy van don lé
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TCPIIP (2)

m Thong thuwdng, cac i'ng dung TCP/IP sty dung 4
|op:

Mét giao thirc rng dung, chang han nhw email, ftp
hay www
Mbt giao thirc cung cap céc dich vu can thiét cho
cac wng dung, chang han nhw TCP/UDP
IP cung cap dich vu co ban chuyén giao céc goi tin
dén dung dia chi dich
Céac giao thirc can thiet dé quan ly phuwong tién
truyen dan vé} ly, ch?ng han nhw Ethernet hay mét
dwong ndi diem — diém
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So sanh OSI véi TCP/IP

3. Network

1-2. Data Link /
Physical

______________________ S —

Hardware Interface

¢H Network
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TCP

m Hwéng két nodi

m Dam bao dd tin cay trong qua trinh truyén di
liéu

m Phan doan di liéu truyén thanh cac géi tin don
&

m D liéu truyén dwoc danh so thiy tw

m Cung cap co ché phan hoi sau khi nhan dwoc
d liéu

m S& dung co ché phat hién 16i checksums
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UDP

m Phi két ndi

m Khdéng phan doan dir liéu truyén

m Khéng cung cap co ché tap hop dir liéu nhan
cing nhw dong b qua trinh truyén nhan di liéu

m Néu co 16i xay ra, (rng dung bat budc phai thuc
hién truyén lai di liéu

m Khéng co co ché phan hoi sau khi nhan dir liéu
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Cac vi du ve TCP / UDP

Dich vu Giao thirc |Cong dich vu

DNS lookup UDP 53

FTP TCP 21

HTTP TCP 80
POP3 TCP 110
Windows shared UDP 137
printer name lookup

Telnet TCP 23
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Sockets

m Khi duoc tao ra, mét socket khdng co nhirng
théng tin chi dinh cach thirc hoat dong

m B giao thirc TCP/IP sé dinh nghia mot diém két
ndi trén socket, gdm c6 mot dia chi IP va mét s6
hiéu cbéng dich vu

Host IP Host IP
128.173.52.37 198.82.162.70
Network
Tién trinh Tlen trinh

N I\

4323 Ports (Sockets)
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Dia chi socket

m Dja chi cia mot socket trén mang TCP/IP gom
cO hai phan:

Dia chi IP: mét s6 nguyén 32 bits xac dinh duy nhat
moOt card mang trén may tinh (host)
Cong dich vu: mét sO nguyén 16 bits xac dinh diém
két nGi v&i mot ng dung trén mot host. Cac wng
dung thwong mai hay cac dich vu théng dung s
dung cac céng dich vu chuan da dwgc dang ky.

14



"
Passive/Active Socket

m Passive socket duwoc sir dung & chuwong trinh
server dé ch® nhan cac két ndi dén tw client

m Active sockgt duc_ycrs&,dun,g ¢ chwong trinh
client dé thiét lap két ndi dén chwong trinh
server
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Giao thirc hwéng ket noi (1)

m Cac giao thre dwa trén phién lam viéc hay sy
chuyéen giao cac goi tin co thu tw

m Cung cap dich vu két ndi hai chiéu tin cay dwa
trén mot phién lam viéc

m Cac gdi tin dwoc danh so thi tw duy nhat

m Tirng géi tin chuyén giao dwoc xac nhan
truyén/nhan thanh cong

m Cac goi tin nhan trung lap dwoc phat hién va loai
bo
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Giao thirc hwéng két noi (2)

m Céc giao thirc hwdng két ndi hoat déng theo ba
giai doan

Thiét l1ap két noi: hai tién trinh truyén/nhan thiét lap
ket noi va thong nhat cac tham so dinh nghia ket
noi
Truyén nhan di liéu: hai tién trinh truyén nhan di
lieu dwa trén két néi da dwoc thiét lap
Giai phong két ndi: két ndi gitrka hai tién trinh dwoc
giai phéng
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TCP Connection

Tién trinh
Client

Tién trinh
Client

connection request )
? Tién trinh
B —
Server

Thiét 1ap két néi

=7 -
:_’ L _=-=" Tien trinh
_ -5 Server
connection

Truyén nhan d liéu
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Giao thirc phi ket noi (1)

m Don gian, nhwng khéng tin cay. Khéng cung cap
co ché diéu khién dwdng truyén dwa trén viéc
danh so the tw di liéu truyén hodc co ché xac
nhan

m Cung cap tinh nang broadcast théng tin

m D liéu dwoc truyén/nhan theo tirng goi tin don
lé: datagram hay packet.

m Mot datagram la mot théng diép doc lap duwoc
gl qua mang -- khong dwoc dadm béo dén dich,
th&i diém dén dich va ndi dung théng diép
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Giao thirc phi két noi (2)

m [hich hop cho cac wng dung broadcast

m Duwoc st dung trong cac méi tredng khdng xac
dinh dwoc host nhan d liéu

m Kha nang truyén théng diép nhanh -- st dung
trong cac &ng dung khéng quan tam dén viéc
di liéu dwoc truyén dén dich dung va du
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Lap trinh Winsock (1)

Server Process Server Process
socket()
I
bind() socket()
I
Y
I|st|en() TCP bind() UDP
accept() Y
_ recvfrom() _
Client Process Client Process

get a blocked client

' \\1 socket() get a blocked client socket()

recv() |} ! l* -
\| |Y connect() bind()
| 2 ) process request™-|_ \
process request \\ AEN

N send() i sendto()

' sendto() [ ‘
send() }-{3p recv()  recvfrom()
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Lap trinh Winsock (2)

m Thw vién
winsock2.h
m Kiéu dir liéu
WSADATA
SOCKADDR _IN
LPSOCKADDR
m Cac gia tri hang so
AF INET
SOCK _STREAM / SOCK DGRAM

INVALID SOCKET
SOCKET ERROR
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TCP Client

m Xac dinh dia chi IP va céng dich vu & server

m Tao mdt socket véi cong dich vu cuc bd bat ky
do TCP chi dinh

m Két ndi socket dén server

m GUi yéu cau va nhan théng tin phan hoi tw
server

m Dong két noi

23



" SN
Lap trinh: TCPClient (1)

void main()

{
/* Khai bao bién */
WSADATA wsaData;
SOCKADDR _IN rAddr;
char buffer[20];
int iIRcC;

/* Nap thw vién va khéi tao socket */
iIRc = WSAStartup(MAKEWORD(2, 2), &wsaData);
SOCKET sk = socket(AF_INET, SOCK_STREAM, 0);
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Lap trinh: TCPClient (2)

/* Két ndi dén Server */

rAddr.sin_family = AF_INET;

rAddr.sin_addr.s_addr = inet_addr("127.0.0.1");
rAddr.sin_port = htons(1024);

IRc = connect(sk, (LPSOCKADDR)&rAddr, sizeof(rAddr));

[* Nhan va gui thdng diép */
printf("Message: ");

gets(buffer);

IRc = send(sk, buffer, strlen(buffer), 0);

[* Pong socket va giai phdéng tai nguyén */
closesocket(sk);

WSACIeanup();
} I/ end of main function
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TCP Server

m [Tao mot socket va gan ChO, socket mot dia chi cd
dinh (IP va port) dé cung cap dich vu

m Dat socket & ché dd passive

m Chap nhan yéu cau thiét 1ap két ndi tir client va
nhan socket ma&i tir hé thdng

m Thuc hién qua trinh 1&p nhan yéu cau va g
thdéng tin phan hoi

m Khi client két thuc, dong két ndi va tré vé trang
thai chd chap nhan yéu cau thiét |ap két ndi tw
cac client
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Lap trinh: TCPServer (1)

void main()

{ e
/* Khai bao bién */
WSADATA wsaData;
SOCKADDR _IN serAddr, cliAddr;
Int IRC;
Int adsize;
char buffer[256];

/* Nap thw vién va khoi tao socket */
IRc = WSAStartup(MAKEWORD(2, 2), &wsaData);
SOCKET ssk = socket(AF_INET, SOCK _STREAM, 0)
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Lap trinh: TCPServer (2)

/* Thiét 1ap cau truc dia chi cho socket */
serAddr.sin_family = AF_INET;
serAddr.sin_addr.s_addr = inet_addr("127.0.0.1");
serAddr.sin_port = htons(1024);

/* Gan dia chi cho socket va thwe hién ché thiét 1ap két noi */
IRc = bind(ssk, (LPSOCKADDR)&serAddr, sizeof(serAddr));
IRc = listen(ssk, 5);

adsize=sizeof(cliAddr);

SOCKET sk = accept(ssk, (LPSOCKADDR)&cliAddr, &adsize);
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Lap trinh: TCPServer (3)

/* Nhan dir liéu tw Client */
IRC = recv(sk, buffer, 256, 0);
if (iIRc == SOCKET_ERROR)
printf("Could not receive data from server.\n");
else {
buffer[iRc]=0;
printf("Message from client: %s\n", buffer);

}

[* Bong socket va giai phdong tai nguyén */
closesocket(sk);

closesocket(ssk);

WSACleanup();

} // end of main function 29
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UDP Client

m Xac dinh dia chi IP va céng dich vu & server

m Tao mdt socket véi cong dich vu cuc bd bat ky
do UDP chi dinh

m Chi dinh server can giao tiép

m GUi yéu cau va nhan théng tin phan hoi tw
server

m Dong socket
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Lap trinh: UDPClient (1)

void main()

{
/* Khai bao bién */
WSADATA wsaData;
SOCKET sk;
WORD _toPort;
DWORD _tolP;
SOCKADDR_IN toAddr;
Int iRc, adsize;
char msg[512];

/* Nap thuw vién va khoi tao socket */
IRc = WSAStartup(MAKEWORD(2, 2), &wsaData);
sk = socket(AF_INET, SOCK _DGRAM, 0);
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Lap trinh: UDPClient (2)

/* Nhan théng diép can gvi */
printf("Message: ");
scanf("%s", &msgQ);

/* GUri di¥ liéu dén server */
_toAddr.sin_family = AF_INET;
_toAddr.sin_port = htons(_toPort);
_toAddr.sin_addr.s_addr = inet_addr(_tolP);
IRc = sendto(sk, msg, strlen(msg), O,
(LPSOCKADDR)& toAddr, sizeof(_toAddr));
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Lap trinh: UDPClient (3)

[* Pong socket va giai phdng tai nguyén */
closesocket(sk);

WSACIleanup();
} // end of main function
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UDP Server

m [Tao mot socket va gan cho, socket mot dia chi cd
dinh (IP va port) dé cung cap dich vu

m Thuc hién qua trinh I&p nhan yéu cau va gui
théng tin phan hoi
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Lap trinh: UDPServer (1)

void main()

{

/* Khai bao bién */

WSADATA wsaData;

SOCKET sk;

SOCKADDR_IN _locAddr, frAddr;
int iRc, adsize;

char msg[512];

/* Nap thw vién va khéi tao socket */
iIRc = WSAStartup(MAKEWORD(2, 2), &wsaData);
sk = socket(AF_INET, SOCK_DGRAM, 0);
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Lap trinh: UDPServer (2)

/* Gan dia chi cho socket */

_locAddr.sin_family = AF_INET;

_locAddr.sin_port = htons(1024);

_locAddr.sin_addr.s_addr = htonl(INADDR_ANY);

IRc = bind(sk, (LPSOCKADDR)& locAddr, sizeof(_locAddr));

/* Nhan dir liéu twr Client */
adsize = sizeof(_frAddr);
IRc = recvfrom(sk, msg, 512, 0,
(LPSOCKADDR)& frAddr, &adsize);
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Lap trinh: UDPServer (3)

/* Hién thj di liéu I&én man hinh */
if IRc == SOCKET_ERROR)

printf("Could not receive data from server.\n");
else {

msg[iRc] = 0;

printf("\nMessage from sender: %s\n", msq);

}

[* Dong socket va giai phdng tai nguyén */
closesocket(sk);
WSACIleanup();
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Visual C++ v¢&i Winsock (1)

Include Winsock header:

m Khéi dong VC++

m Chon New > Windows Console Application

m Chon loai wrng dung “Hello World”

m Thiét |ap vung ctra sb trai sang ché dé File View
m Trong muc “Header Files”, m¢& file StdAfx.h

m Thém dong #include <winsock2.h>

m Lwu file StdAfx.h

m Thém dong #1nclude “StdAfx.h” trong tap
tin chwong trinh
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Visual C++ v¢&i Winsock (2)

Lién két thw vién Winsock:
m Chon Project > Settings trén menu
m Chon tab Link

m Thém wsock32. li1b vao 6 “Object/Library
modules”

m Dé x4c dinh 16i trong chwong trinh, st dung ham
WSAGetLastError()

Vi du: v&i 16i 10037, str dung lénh:
= net helpmsg 10037
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Tong két

m Socket va b giao thuc TCP/IP

m Lap trinh Winsock: cau tric chwong trinh,
thw vién s dung, IDE

m Viét cac chuwong trinh (*ng dung s dung
socket, v&i hai giao thiee TCP va UDP

40
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