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LAP TRINH SOCKET TREN UNIX
(G

e Quan ly socket

— Unix: Integer

Primitives Meaning

SOCKET Create a new communication end point

BIND Attach a local address to a socket

LISTEN Announce willingness to accept connections; give queue size
ACCEPT Block the caller until connection attempt arrives

CONNECT Actively attempt to establish a connection

SEND Send some data over the connection

RECEIVE Receive some data from the connection

CLOSE Release the connection
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LAP TRINH SOCKET TREN UNIX
c—

— Cau truc dia chi Internet : dinh nghia dang di¥ liéu cAu
truc trong ngén ngir C. Cau truc nay chi co 1 field kiéu
u_long chira dia chi IP 32 bit.

struct  in_addr

{

u_long s_addr, s_addr

¥
— CAu truc dia chi socket
« dia chi nay luu trir dia chi IP, chi s6 port, va dang
(family protocol)
+ Tén cau truc la sockaddr_in dwoc biéu dién & hinh
trong slide ké. Trong do:
— sin_len: Iwu trir chiéu dai cau trdc cla sockaddr in
— sin_family: dang protocol cla socket
— sin_port: chi sb port
— sin_addr: dia chi in Internet cla socket
— sin_zerof8]: khéng dung, datgiatri=0
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LAP TRINH SOCKET TREN UNIX
c—

sin_len sin_family sin_port sin_addr Sin_Zero

sockaddr in

struct  sockaddr in . s . . 5
- * Hinh - C4u truc dia chi socket

u_char sin len;
u_short sin _family;
U short sin port;
struct in_addr  sin addr;
char sin zero[8];
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LAP TRINH SOCKET TREN UNIX
c—

— Cau truc socket :

» socket duoc dinh nghia trong hé dieu hanh bang mot
cau truc, duwoc xem nhuw diem nol de hal procceses glao
tiep vo'l nhau.

« Cau tric socket gom 5 field dwoc mé ta nhw hinh trong
slide ke:

— Family : xac dinh protocol group
— Type : xac loai socket, stream, datagram hay raw socket.
— Protocol : |a field thwdng gan gia tri bang 0

— Local Socket Address va Remote Socket Address - |1a dia chi
socket cla process cuc bo va tlr xa.
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LAP TRINH SOCKET TREN UNIX
c—

Family Type Frotocol

sin_len sin_family sin_port sin_addr Sin_zZero

Local Sockel Address

sin_len sin_family sin_port sin_addr sin_zero

Hemole Sockel Address

Socket
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LAP TRINH SOCKET TREN UNIX
c—

— Loal socket :
+ Giao tiép socket dinh nghia 3 loai socket co6 thé dung
trén méi truong TCP/IP (hinh & slide ké).
+ Cac loai socket gom:

— Stream Socket: dung cho connection-oriented protocol nhuw
TCP.

— Datagram Socket: dung cho connectionless protocol nhw UDP.

— Raw Socket: diing cho mét s6 protocol cia mét s6 (rng dung
dac biét, dung cac dich vu truc tiép cua lop IP.
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LAP TRINH SOCKET TREN UNIX
c—

Application program ‘

slream Datagram
sockKal socket )
nterface intarface Raw
sockel
TCF UDRF

interface

IF

Fhysical and datalink layers

Hinh - Cac loai socket
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LAP TRINH SOCKET TREN UNIX
(G

e Thong tin vé cac ham dung cho lap trinh socket

int socket(int domain, int type, int protocol);

Trong do:
— domain (af): ho dia chi, thuong sir dung 1a AF_INET: Internet address
— type : Kiéu socket (SOCK_STREAM, SOCK_DGRAM)
— protocol : giao thirc dugc dung, default =0

int bind(int sockfd, struct sockaddr *my_addr, int addrlen);
Trong do:
_ sockfd: 1a socket file descriptor tra vé tir ham socket
— my_addr : a pointer to a struct sockaddr (chira: address, port and IP address

o)

— addrlen = sizeof(struct sockaddr).
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LAP TRINH SOCKET TREN UNIX
(G

e Thong tin vé cac ham dung cho lap trinh socket
int connect(int sockfd, struct sockaddr *serv_addr, int addrlen);
Trong do:

- sockfd la socket file descriptor.

- serv_addr la struct sockaddr chira port & IP address dich
- addrlen = sizeof(struct sockaddr).

int listen(int socktd, int backlog);
Trong do:
- sockfd la socket file descriptor.

- backlog la s6 két noi cho phép ciia hang doi. Cic yéu cau connect cua
doi tac s€ duoc luu trong queue cho té1 khi duge accept
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LAP TRINH SOCKET TREN UNIX
(G

e Thong tin vé cac ham dung cho lap trinh socket
int accept(int sockfd, void *addr, int *addrlen);
Trong do:
- sockfd la socket file descriptor.
- addr la pointer tré t6i sockaddr_in. X4c dinh ai két noi toi, két noi tlr port nio.

_ addrlen la bién int = sizeof(struct sockaddr_in)

int send(int sockfd, const void *msg, int len, int flags);
int recv(int sockfd, void *buf, int len, unsigned int flags);
int read(int sockfd, const void *buf, int len);

int write(int sockfd, const void *buf, int len);
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LAP TRINH SOCKET TREN UNIX
(G

e Thong tin vé cac ham dung cho 14p trinh socket

int sendto(int sockfd, const void *msg, int len, unsigned int flags,
const struct sockaddr *to, int tolen);

tolen c6 gid tri bang sizeof(struct sockaddr).

int recvirom(int sockfd, void *buf, int len, unsigned int flags,
struct sockaddr *from, int *fromlen);

fromlen khéi tao bang sizeof(struct sockaddr).
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LAP TRINH SOCKET TREN UNIX

e Thong tin vé cac ham dung cho lap trinh socket
— M6t s6 ham dung cho viéc chuyén ddi

u_short htons(u_short  host_short);
u_short ntohs(u_short  network_short);
u_long htonl(u_long host _[long);
u_long ntohl(u_long network_long);
char *inet_ntoa(struct in_addr inaddr)
int inet_aton(const char *strpfr,

struct in_addr *addptr)

— M6t s6 ham dung cho viéc thao tac dir liéu
void *memset ( void *dest, int chr, int /en);
void *memcopy ( void *dest, void *src, int len)

int memcmp ( const void *first,
const void *second, int len)
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LAP TRINH SOCKET VOI UDP
(G

CLIENT SERVER
~ socket)  socket()
bind()
sendto() ---- - __Gata_ - - receivtefrom() —— client address

|

receivefrom() «- _ SN S - - -- sendto()

| o
close() | close()
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LAP TRINH SOCKET VOI UDP

socket() socket()
bind()
sendto() - - - ---- - _data_ _ - . receivefrom() «—
| | S— » close()
‘|client address ..
socket()

l NEW PROCESS
receivefrom()« ----+----~----»sendto() \
ento()/eceivefrom( . sendto()/receivefrom

) . _data__ )

...................................................................................................................
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LAP TRINH SOCKET VOI TCP
(G

CLIENT SERVER
~ socket)  socket()
bind()
listen()
connect() --- - 999'3?9“-°-“-r-9999§t_§_ _» accept() — newsocket
send()/;eceive() « ____Gdata _______ -> send()‘/'recelve() DU I
cIo"se() closé(mainsocket)
 close(newsocket)
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LAP TRINH SOCKET VOI TCP
(N

CLIENT SERVER
' socket() socket()
bind()
_ listen()
| connection ;
connect() - - —i——___. request___ . _, accept
0 ’ Pt()}— close(mainsocket:
) |
5 ; \newsocket
“send()/receive() «----93 _______ ~send()/receive(
! NEW PROCESS
s close() ... : . close(newsocket)
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LAP TRINH SOCKET VOI TCP
(G

e DateTime Client

#include <sys/types.h>

#include <sys/socket.h>

int main(int argc, char **argv) {
int sockfd, n;
char recvline [MAXLINE + 1];
struct sockaddr_in servaddr;

if( argc != 2 )
printf ("Usage : gettime <IP address>"); exit(1l);
/* Create a TCP socket */
if ( (sockfd = socket (AF_INET, SOCK_STREAM, 0)) < 0)

{

perror ("socket");
exit (2) ;
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LAP TRINH SOCKET VOI TCP
—
e DateTime Client (tiép theo)

/* Specify server'’s IP address and port */
bzero (&servaddr, sizeof (servaddr));
servaddr.sin_family = AF_INET;
servaddr.sin_port = htons ( 13 );

if (inet_pton (AF_INET, “127.0.0.1",
&servaddr.sin addr) <= 0) {

perror ("inet_pton"); exit (3);

/* Connect to the server */

if ( connect( sockfd, (struct sockaddr *) &servaddr,
sizeof (servaddr)) < 0 ) {

perror ("connect"); exit (4);

’
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LAP TRINH SOCKET VOI TCP
(G

e DateTime Client (tiép theo)
/* Read the date/time from socket */

while ( (n = read ( sockfd, recvline, MAXLINE)) >
0) |

recvline[n] = “\0’; /* null terminate
*/
printf (“%$s”, recvline);
}
if (n < 0) {
perror ("read"); exit (5);
}

close ( sockfd );
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LAP TRINH SOCKET VOI TCP
(G

e DateTime Server
#include <sys/types.h>
#include <sys/socket.h>
int main (int argc, char **argv) {
int listenfd, connfd;
struct sockaddr_in servaddr, cliaddr;
char buff [MAXLINE];
time_t ticks;
/* Create a TCP socket */
listenfd = socket (AF INET, SOCK_STREAM, O0);
/* Initialize server’s address and well-known port */
bzero (&servaddr, sizeof (servaddr));

servaddr.sin_family = AF_INET;
servaddr.sin_addr.s_addr = htonl (INADDR_ ANY) ;
servaddr.sin_port = htons (13);
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LAP TRINH SOCKET VOI TCP
(G

e DateTime Server (tiép theo)

/* Bind server’s address and port to the socket */

bind (listenfd, (struct sockaddr*) &servaddr, sizeof( servaddr));
/* Convert socket to a listening socket */

listen (listenfd, 100);

for (; ;7 ) |
/* Wait for client connections and accept them */
clilen = sizeof (cliaddr) ;

connfd = accept( listenfd, (struct sockaddr *)&cliaddr,
&clilen) ;

ticks = time (NULL) ;

snprintf ( buff, sizeof (buff),"%.24s\r\n",ctime(&ticks));
/* Write to socket */

write( connfd, buff, strlen(buff) );

/* Close the connection */

close( connfd );
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BAI TAP
c—

e Viét chuong trinh nslookup bang C trén Unix/Linux
e Viét echo Client/Server bang C trén Unix/Linux

e Viét mot Web Server c6 nhirng dic diém sau:
~ HO trg phuong thirc GET (GET xxx.html HTTP/1.0)
- HTTP
- Dap ung cua Server c¢6 header nhu ExServer/b1.0
_  HO trg multithread
- Vidu

® Browser Request:

GET /intro.html HTTP/1.0 WebServer Response
® Server Reponse

case 1: HTTP/1.0 200 OK

case 2: HTTP/1.0 404 File Not Found

case 3: HTTP/1.0 501 Not Implemented
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TONG KET
(G

e Khai niém socket

e Thiét ké giai thuit cho client va server
e Lap trinh mang trén Java

e Lap trinh socket trén UNIX
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