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LAP TRINH MANG DUNG SOCKET
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Truong Pai Hoc Bdch Khoa Tp.HCM

KHAI NIEM VE SOCKET

e Socket API

~ Puogc gidi thiéu 6 BSD4.1 UNIX, 1981

~ Puoc ing dung khai tao, st dung va huy bo.

~ Dung co ché client/server

~ Cung cép hai dich vu chuyén dir liéu thong qua
socket API:
* unreliable datagram
» reliable, byte stream-oriented
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Truong Pai Hoc Bdch Khoa Tp.HCM

KHAI NIEM VE SOCKET

« Socket: “clra” nam gitra process rng dung va end-end-
transport protocol (UCP or TCP)

« TCP service: dich vu truyén tin cay chudi bytes gitra hai
process

controlled by

controlled by - N
Sy process application
rocess
el 12 Il
controlled by TCP with |« —tp TCP with con’rr?r!led by
operating | | buffers, internet buffers, DP‘E’rﬁ:1 -
system | |variables variables| | system
host or host or
server server
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THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

e Thiét ké giai thuat cho client
— @Giai thuat cho chuong trinh client dung UDP
e Xac dinh dia chi server.
e Tao socket.
e Gai/nhan dit liéu theo giao thirc 16p ing dung da thiét ké.
e Dong socket.

— Giai thudt cho chuong trinh client dung TCP
e Xac dinh dia chi server
e Tao socket.
e Két nbi dén server.
e Goi/nhan dit liéu theo giao thirc 16p ing dung da thiét ké.
e Dong két ndi.
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER

]
e Thiét ké giai thuit cho Server
— Chuong trinh server c6 hai loai:
e [ap(iterative)
e Dong thoi (concurrent).
— Hai dang giao thirc chuong trinh server:

e Connection-oriented

e Connectionless.
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Truong Pai Hoc Bdach Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

« Giai thuat cho chuwong trinh server iterative,
connection-oriented:

— Tao socket, dang ky dia chi socket v&i hé théng.

—Bat socket ¢ trang thai lang nghe, chd va san
sang cho viéc két ndi tur client.

— Chap nhan két noi tur client, gq’linhén dir liéu theo
giao thire Iop (’ng dung da thiét ké.

— Doéng két ndi sau khi hoan thanh, tré lai trang thai
lang nghe va cho két ndi mai.
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

« Giai thuat cho chuwong trinh server iterative,
connectionless:
— Tao socket va dang ky v&i hé théng.
—Lap cdng viéc doc dir liéu tir client g&i dén, xtr ly
va goi tra két qua cho client theo dung giao thirc
I&p rng dung da thiét ké.
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Truong Pai Hoc Bdach Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

 Giai thuat cho chwong trinh concurrent,
connectionless server:

— Tao socket, dang ky v&i hé théng.

— Lap viec nhan dir liéu tw client, ddi véi mét div liéu nhan,
tao m&i mot process dé x&r ly. Tiép tuc nhan dir liéu mai tor
client.

— Cobng viéc cla process moi :

« Nhan théng tin cla process cha chuyén dén, lay théng tin socket

« XU ly va g&i théng tin vé cho client theo giao thire I&p ring dung d&
thiet ke.

+ Két thuc.
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

« Giai thuat cho chwong trinh concurrent, connection-
oriented server:

— Tao socket, dang ky véi hé thdng.

— DPat socket & ché dé cho, 1ang nghe két ndi.

— Khi co request tir client, chap nhan két ndi, tao mot
process con dé xt&r ly. Quay lai trang thai cho, lang nghe
két ndi moi.

— Céng viéc cla process maéi gom:

« Nhan thong tin két ndi cla client.
» Giao tiep v¢i client theo giao thire 1op Ung dung da thiet ke.
« Dong két ndi va két thuc process con.
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Truong Pai Hoc Bdach Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER

]
« Multi-protocol Server (TCP,UDP)

— Dung mét chwong trinh ; m& mét master socket
cho ca TCP va UDP.

— Duing ham hé thong (select )dé chon Iwa TCP
socket hay UDP socket san sang.

— Tuy vao protocol (TCP, UDP ) dé x(r ly g&i nhan
thong diép theo dung giao thirc cua I6p (rng dung.

— Tham khao thém RFC 1060
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
- 00000 ]

« Multi-service Server
— Tao mét diém giao tiép chung.
— V&i mbi request, xem loai dich vu can xur Iy.
— V&i méi loai dich vu, xt Iy riéng biét
— C6 the ket hop Multi-service va Multi-protocol dé
thiét ké cho chwong trinh server.
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LAP TRINH MANG TREN JAVA
c ]

e Goijava.net
— InetAddress
— ServerSocket
— Socket
- URL
— URLConnection
— DatagramSocket
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
|
® InetAddress class
~ Class mé ta vé dia chi IP (Internet Protocol)
— Cac phuong thirc getLocalHost, getByName, hay
getAlIByName dé tao mot InetAddress instance:

® public static InetAddess InetAddress.getByName(String hostname)

® public static InetAddess [] InetAddress.getAlIByName(String
hostname)

® public static InetAddess InetAddress.getLocalHost()
~ Pé lay dia chi IP hay tén dung cac phuong thtc:

e getHostAddress()

® getHostName()
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c ]

e In dia chi IP cua localhost
import java.net.*;
public class HostInfo {
public static void main(String args[]) |
HostInfo host = new HostInfol();
host.init ();
}
public void init () {
try {
InetAddress myHost = InetAddress.getlLocalHost ()
System.out.println (myHost.getHostAddress ());
System.out.println (myHost.getHostName ()) ;
} catch (UnknownHostException ex) {
System.err.println ("Cannot find local host");

}
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
]

e In dia chi IP cua proxy.hcmut.edu.vn
import java.net.*;

class kku{
public static void main (String args[]) {

try {
InetAddress[] addresses =
InetAddress.getAllIByName(“proxy.hcmut.edu.vn");
for (int i = 0; 1 < addresses.length; i++) {

System.out.println(addresses][i]);

H

b

catch (UnknownHostException e) {
System.out.println("Could not find proxy.hcmut.edu.vn");

}
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c ]

e Cac chuong trinh dgoc thém
— Tao mdt dia chi IP tr mang byte, chudi String.
e InetAddressFactory.java
— Cho mot dia chi tim tén may.

e ReverseTest.java
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c—

Server
ServerSocket (port #) Client
i Socket(host, port)

ServerSocket.accept() .
(Attempt to connect)

Socket()

| OutputStream
OutputStream %——%74 _
————— InputStream

InputStream /

Socket.close()

Socket.close()
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c ]

® Socket class
_ Class mo ta vé socket

- Tao mot socket
e Socket(InetAddress address, int port)
e Socket(String host, int port)

e Socket(InetAddress address, int port, InetAddress, localAddr, int
localPort)

e Socket(String host, int port, InetAddress, localAddr, int localPort)
e Socket()
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA

® Socket class (tiép theo)
LAy thong tin vé mdt socket
° g}etAddress getInetAddress() : tra vé dia chi ma socket két ndi
en.
e int getPort() : tra vé dia chi ma socket két nbi dén.
e InetAddress getLocalAddress() : tra vé dia chi cuc bd.
e int getLocalPort() : tra vé dia chi cuc bo.
— St dung Streams
e public OutputStream getOutputStream() throws IOException
Tra vé mot output stream cho viéc viét cac byte dén socket nay.
e public InputStream getInputStream() throws IOException
Tra vé mot input stream cho viéc doc cac byte tir socket nay.
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
o

o Két ndi dén 1 sé webserver
import java.net.*;
import java.io.*;
public class getSocketInfo {
public static void main(String[] args) {
for (int 1 = 0; 1 < args.length; 1++) {
try {
Socket theSocket = new Socket(args[i], 80);

System.out.println("Connected to " +
theSocket.getInetAddress() +

" on port " + theSocket.getPort() + " from port " +

theSocket.getLocalPort() +" of " +
theSocket.getLocalAddress());
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
]

o Két ndi dén 1 sé webserver (tiép theo)
} catch (UnknownHostException e) {
System.err.println("I can't find " + args|[i]);
} catch (SocketException e) {
System.err.println("Could not connect to " + args[i]);
} catch (IOException e) {
System.err.println(e);
b
}+ // end for
}+ // end main
}+ // end getSocketInfo
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c ]

o ServerSocket class
_ Class mo ta vé ServerSocket

-~ Tao mot ServerSocket
e ServerSocket(int port) throws IOException
e ServerSocket(int port, int backlog) throws IOException
e ServerSocket(int port, int backlog, InetAddress bindAddr) throws
IOException
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
]

e ServerSocket class

— Cac phuong thuc trong ServerSocket
® Socket accept() throws IOException : Lang nghe mot két n6i dén
socket nay va chap nhén no.
e void close() throws IOException : BPong socket.
e InetAddress getInetAddress() : tra vé dia chi cuc bd cua socket
e int getLocalPort() : Tra vé port ma server dang ling nghe.
e void setSoTimeout(int timeout) throws SocketException
e Enable/disable SO TIMEOUT véi khai bao timeout (milliseconds)
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c ]

e DateTime Server
import java.net.*;
import java.io.*;
import java.util.Date;
public class DayTimeServer {
public final static int daytimePort = 5000;
public static void main(String[] args) {
ServerSocket theServer;
Socket theConnection;
PrintStream p;

try {
theServer = new ServerSocket(daytimePort);
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
c—

e DateTime Server (tiép theo)

while (true) {
theConnection = theServer.accept();
P = new PrintStream(theConnection.getOutputStream());
p.printin(new Date());
theConnection.close();
theServer.close();

b

+catch (IOException e) {
System.err.println(e);

}
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET VOI UDP
o

e Cung cap co ché truyén khong tin cy giita cac nhom

cac byte (datagrams) gitra client va server.

e Khong can thiét 1ap két noi giira client va server.

e Sender phai géi kem dia chi IP va port dich

e Server kl}i nhéu} dir li¢u s€ phan tich dia chi cua
sender dé truyén lai.

° CQ thé server chép nhan nhiéu client tai mét thoi
diém.
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET VOI UDP
o

Server (running on hostid) Client

create socket,

; create socket,
port=x, for

: clientSocket =
ncoming request DatagramSocket()
serversockel = ’ "
DatagramSackel()

p——-

Create address (hostid, port=x,

‘//‘ send datagram reguest
read request from using clientSacket

servarsockat

write reply to

serverSocket o
specifying client —p 230 FEDlY from
host addr clentSocket

port umber close I
| | clientSocket
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (UDP Client)

import java.io.”,
import java.net.”;

class UDPClient {
public static void main{String args[]) throws Exception

{
Create
input stream BufferedReader inFromUser =
new BufferedReader(new InputStrearmReader(System.in)),
Create

client sockel—b DatagramSocket clientSocket = new DatagramSocket(),

Translate Inetaddress IPAddress = InetAddress getByName("hostname");
hostname to IP
address using DNS byte[] sendData = new byte[1024];

byte[] receiveData = new byte[1024];

String sentence = inFromUser.readLine();
sendData = sentence. getBytes();
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (UDP Client)

Create datagram wit

data-to-send,| DatagramPacket sendPacket =
Iengfh; IP addr, port new DatagrarmPacket(sendData, sendData length, IPAddress, 9876),

to server

Send da’ragmrﬂ-— clientSocket send(sendPacket):

DatagramPacket receivePacket =
new DatagramPacket{receiveData. receiveData.length);

Read datagram

R Sew{a}clientSocket.receive{receivePacket};

String modifiedSentence =
new StringireceivePacket getData()):

System.out.printin("FROM SERVER:" + modifiedSentence);
clientSocket.close();

¥
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (UDP Server)

import java.io.”;
import java.net.”;

class UDPServer {
public static void main(String args(]) throws Exception
Create {

datagram socket
at port 9876 DatagramSocket serverSocket = new DatagramSocket(9878);

byte[] receiveData = new byte[1024],
byte[] sendData = new byle[1024];

while(true)
{
Create space forn
received da'l'agram . DatagramPacket receivePacket =
- new DatagramPacket{receiveData, receiveData.length),

Receive e serverSocket receive(receivePacket),
dataaram
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (UDP Server)

String sentence = new String(receivePacket.getData()),

Get IP addr _
nort #, of netAddress IPAddress = receivePacket getAddress();

sender nt port = receivePacket.getPort();

String capitalizedSentence = sentence tolUpperCase();

Create datag r‘ﬂm_ sendData = capitalizedSentence.getBytes(),

to send to client [

DatagramPacket sendPacket =
new DatagramPacket(sendData, sendData.length, IPAddress,

Write outf™] port);
datagram e
to socket serverSocket sendisendPacket);
= End of while loop,
I loop back and wait for
} another datagram
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LAP TRINH SOCKET VOI TCP

e Server
— Server process phai chay trudc.
_ Server phai tao mot socket dé ling nghe va chap nhan cac két nbi tir
client.
e Client
— Khoi tao TCP socket.
— Xac dinh IP address, port number cua server.
~ Thiét lap két ndi dén server.
e Khi server nhan yeu cau két n01 no6 sé chap nhan yéu ciu va
khai tao socket méi dé giao tiép vai client.
_ (b thé server chap nhan nhiéu client tai mot thoi diém.
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET VOI TCP
o

create socket,
port=x, for
nCcoming requeast

welcomeaSockst =
ServerSocket()

TCP -
WaIL fOr INCOMING e mm mm o o CFE2LE SOCKEL,

connection request  connection setup c??_ge_:st to_l:mis_ud. port=x
connectionSocket = e gc:
welcomeSacket aceapl() ooxetl)

1 send 'quIJesl using
read request from /C e
connectionSocket I

write reply ta —
connactionSocket

- read reply from

1 clismtSocket
close l
connectionSockat close
clientSockst
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VI DU (TCP Client)

import java.io.”;
import java.net.”;
class TCPClient {

public static void main(String argv(]) throws Exception
{

String sentence;

String modifiedSentence;

Create]

L — BufferedReader inFromUser =
input stream

new BufferedReader(new InputStreamReader(System.in));
Create™]

client socket, p— Socket clientSocket = new Socket("hostname”, 6789);
connect to server]
DataOutputStream outToServer =

Create |— new DataQutputStream(clientSocket.getOutputStream());

output stream
attached to socket
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (TCP Client tiép theo)

Create BufferedReader inFromServer =
input stream new BufferedReader(new
attached to socket nputStreamReader(clientSocket.getinputStream()));

sentence = inFromUser.readLine();

Send line
to server :l outToServer.writeBytes(sentence + '\n');

Read line modifiedSentence = inFromServer.readLine();

from server
System.out printin("FROM SERVER: " + modifiedSentence);

clientSocket.close();
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VI DU (TCP Server)

import java.io.*;
import java.net.”,

class TCPServer {

public static void main{String argv]]) throws Exception

i
String clientSentence;

CFEUTE_ String capitalizedSentence,

welcoming socket | o0\ ersocket welcomeSocket = new ServerSocket(6789):
at port 6789 |

- hile(true
Woait, on welcoming while(true) {

socket for contact e, gocket connectionSocket = welcomeSocket accept();
by client |
BufferedReader inFromClient =
Create '“PUF__.. new BufferedReader(new
stream, attached InputStreamReader(connectionSocket.getinputStream()));

TO SOCKRET
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Truong Pai Hoc Bdch Khoa Tp.HCM

VI DU (TCP Server - tiép theo)

Create output
stream, attached
to socket

DataOutputStream outToClient =
new DataCutputStreamiconnectionSocket getOutputStream());

Read in lire _ ) _ _
from socket clientSentence = inFromClient.readLine();

capitalizedSentence = clientSentence toUpperCase() + '\n'";

Write out line outToClient.writeBytes(capitalizedSentence);
to socket

}
}
} End of while loop,
loop back and wait for
another client connection
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BAI TAP

e Viét chwong trinh trén Java/C twong tw nhw
nslookup:
— Cho 1 tén tim ra dia chi IP.
— Cho 1 dia chi IP tim ra tén.
~ Giao dién tuong tuy nhu sau:

[3IP Lookup =100 =]

IF address

Hosthame

Find IF Find Host | Clear | Exit
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Truong Pai Hoc Bdch Khoa Tp.HCM

BAI TAP
]
e Viét chuong trinh echo client trén Java.
— echo : 7/tcp, 7/udp.
e Viét chuong trinh finger client trén Java.
— Finger: 79/tcp.
e Viét chuong trinh echo server trén Java.
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LAP TRINH SOCKET TREN UNIX
c—

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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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

e Mot so sanh twong tu
- socket: Bién thoai
_ bind: Gan mét s6 cho dién thoai
~ listen: Bat ché do chudng
— connect: quay sO
— accept: tra 101 dién thoai
- read/write: no1 chuyén
~ close: két thiic
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

e Pé gbi

- socket, connect, write
e Pé nhan

- socket, bind, listen, accept, read
e Endpoint

~ Pia chi IP + chi sb port
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

e Ham socket
int socket(int domain, int type, int protocol);
Trong do:

— domain : ho dia chi, thuong st dung 1a AF _INET

~ type : Kiéu socket (SOCK_STREAM,
SOCK DGRAM, ...)

— protocol : giao thirc duge dung, default =0
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Truong Pai Hoc Bdach Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

Application program |

Stream Datagram

socket socket

nterface interface Raw
socket

TCP UDP interface

Physical and datalink layers

Hinh - Cac loai socket

Bin auvén ®2005- Khoa Cone Nohé Thone Tin Trane 44




Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

e Vidu (exl.c)

#i ncl ude <sys/types. h>
#i ncl ude <sys/socket. h>
i nt mai n(voi d)

{
i nt sockfd;
i f ((sockfd = socket (AF_I NET, SOCK STREAM 0)) ==
-1) |
perror("socket");
exit(1);
}
printf("Sockfd : % \n", sockfd);
}
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LAP TRINH SOCKET TREN UNIX
c—

e Ham bind
int bind(int sockfd, struct sockaddr *my_addr, int addrlen);
Trong do:

~ sockfd: socket file descriptor tra vé tir ham socket

~ my_addr: Mot con tré dén mot cau trac sockaddr 2??

— addrlen = sizeof(struct sockaddr).
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Truong Pai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET TREN UNIX
c—

struct sockaddr _in {
short sin_famly;
unsi gned short sin_port;

struct in_addr sin_addr;
bel ow

char sin_zero[ 8];

3
struct in_addr {

unsi gned | ong s_addr;
1

Il e.g. AF_INET
/'l e.g. htons(3490)

/1l see struct in_addr,

/1l zero this if you want to

/1 load with inet_aton()
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LAP TRINH SOCKET TREN UNIX
c—

e Vidu 2 (ex2.c)

#i ncl ude <sys/types. h>

#i ncl ude <sys/socket. h>

#i ncl ude <netinet/in.h>

int main(void)

{
struct sockaddr_in nyaddr
i nt sockfd;

nyaddr.sin_famly = AF_I NET;
nyaddr. sin_port = htons(3490);

// you can specify an IP

addr ess:
//inet_aton("63.161.169. 137",
&nyaddr. si n_addr. s_addr);

/1 or you can |et
sel ect one:

it automatically

nmyaddr . si n_addr.s_addr = | NADDR_ANY;

if ((sockfd =

{socket (AF_I NET, SOCK_STREAM 0)) == -1)
perror("socket");
exit(1l);

}

i f(bind(sockfd, (struct sockaddr

*) &yaddr, sizeof nyaddr)== -1) {
perror("bind");
exit(1);

}

printf("socket, bind \n");
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LAP TRINH SOCKET TREN UNIX
o

e Ham listen

int listen(int sockfd, int backlog);

Trong do:
- backlog: S6 két ndi cho phép cua hang doi. Cac yéu cau két ndi cua doi
tac s€ duoc luu trong queue cho tdi khi dugce accept.

e Ham accept

int accept(int sockfd, void *addr, int *addrlen);

Trong do:
- addr: con tré tro t6i sockaddr in (Xéc dinh tir dau két ndi t6i ?)
- addrlen: bién int = sizeof(struct sockaddr in)
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LAP TRINH SOCKET TREN UNIX
c—

e Ham connect
int connect(int sockfd, struct sockaddr *serv_addr, int addrlen);
Trong do:

serv_addr: struct sockaddr chura port & IP address dich

addrlen = sizeof(struct sockaddr)

e Cac ham gdi nhdn

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
o

e Cac ham goi nhén (tiép theo)
int sendto(int sockfd, const void *msg, int len, unsigned int flags,
const struct sockaddr *to, int tolen);

tolen co gia tri bang sizeof(struct sockaddr).

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

fromlen khoi tao bang sizeof(struct sockaddr).
e Ham close
int close(int sockfd);
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LAP TRINH SOCKET VOI UDP
o

CLIENT SERVER
socket() socket()
bind()
sengto() R receiv{afrom() —— client address
receivefrom() «-----93t8 _______ sendto()
cIo;e() cIo;e()
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LAP TRINH SOCKET VOI UDP
o

socket() socket()
bind()
sendto() -------:- data_. _ receivefrom() ._|
____________ — » close()
" [client address .
socket()
| NEW PROCESS
receivefrom() «----+-----+--- 5 sendto()
_gento()receivefrom( . | sendto()/receivefrom
C ) L data | )
/
————————— close() - close()
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LAP TRINH SOCKET VOI TCP
o

CLIENT SERVER
socket() socket()
bind()
listen()
connect() ---.connectionrequest  __ ccept() —» newsocket
4 y i
< send()/receive() «----9ata________ -send()/receive()«---)----
_/
cloée() close(newsocket)

close(mainsocket)
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LAP TRINH SOCKET VOI TCP

CLIENT SERVER
socket() socket()
bind()
] listen()
connection
connect() ---i----- request______, accept(

close(mainsocket

)

newsocket
Ry i data .
send()/receive() «---- "= - »send()/receive()
g l
NEW PROCESS
————————— close().......... close(newsocket)
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LAP TRINH SOCKET TREN UNIX
]

e Mot s6 ham lién quan tén may va dia chi

int gethostname(char *name, size t len);

struct hostent *gethostbyname(const char *name);
struct hostent *gethostbyaddr(const char *addr, int len, int type);

char *inet ntoa(struct in_addr in);
int inet_aton(const char *cp, struct in_addr *inp);
in_addr tinet addr(const char *cp);
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LAP TRINH SOCKET TREN UNIX
c—

e Vidu vé cac ham inet *

struct sockaddr _in antel ope;

char *sone_addr;

I net_aton("10.0.0.1", &antel ope.sin_addr);

// store IP in antelope
some_addr =inet_ntoa(antel ope.sin_addr);
printf("%\n", sone_addr); // prints "10.0.0.1"

// and this call is the same as the inet aton() call, above:

ant el ope. sin_addr.s_addr = inet_addr("10.0.0.1");
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LAP TRINH SOCKET TREN UNIX
o

e Vidu vé ham inet_ntoa va gethostbyname
struct hostent *he;
/1l get the addresses of www. yahoo.com
he = get host byname(" ww. yahoo. com') ;

/1 print information about this host:
printf("Oficial nanme is: %\n", he->h_nane);

printf("IP address: %\n", inet_ntoa(*(struct
i n_addr*) he->h_addr));

printf("Al addresses: ");

addr _list = (struct in_addr **)he->h_addr _list;

for(i = 0; addr_list[i] !'= NULL; i++) {
printf("% ", inet_ntoa(*addr_list[i]));

}
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LAP TRINH SOCKET TREN UNIX
o

- Vidu vé ham inet_aton va gethostbyaddr

/'l get the host nane of 66.94.230. 32:

i net _aton("66.94.230. 32", &addr);

he = get host byaddr ( &addr, sizeof addr, AF_|INET);
printf("Host nanme: %\n", he->h_nane);
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LAP TRINH SOCKET TREN UNIX
c—

e Mt s0 ham chuyén doi so
uint32 t htonl(uint32 t hostlong);
uintl6_t htons(uintl6 t hostshort);
uint32_t ntohl(uint32 t netlong);
uintl6_t ntohs(uintl6_t netshort);
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LAP TRINH SOCKET TREN UNIX
c—

® Vidu vé cac ham chuyén doi so

uint32_t sone_| ong = 10;
uint16_t sone_short = 20;

uint32_t network _byte order; // convert and send
net wor k_byte_order = htonl (sone_| ong);

send(s, &network byte order, sizeof(uint32 t), 0);

sone_short == ntohs(htons(sone_short)); // this
expression is true
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LAP TRINH SOCKET TREN UNIX
c—

— M6t s6 ham diing cho viéc thao tac div liéu
void *memset ( void *dest, int chr, int len);
void *memcopy ( void *dest, void *sre, int len)

int memcmp ( const void *first,
const void *second, int len)
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LAP TRINH SOCKET VOI TCP
o

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
o

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 *)é&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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LAP TRINH SOCKET VOI TCP

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(l);
/* 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, “127.0.0.17,
&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
c

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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BAI TAP
c—

e Viét chuong trinh nslookup bang C trén Unix/Linux
o Viét echo Client/Server bang C trén Unix/Linux
e Viét mot Web Server c6 nhitng dic diém sau:
~ HO trg phuong thitc GET (GET xxx.html HTTP/1.0)
- HTTP
~  Déap ung cua Server c6 header nhu ExServer/b1.0
- Vidu
® Browser Request:
GET /intro.html HTTP/1.0 WebServer Response
e 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
a7

e Khai niém socket
e Thiét ké giai thuit cho client va server
e Lip trinh mang trén Java

e LAap trinh socket trén UNIX
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