Lap trinh socket

Muc dich: 1am thé nao dé xay dwng céc ng dung
client/server truyén dir liéu qua socket

Socket API — socket

0 BPwaratrong BSD4.1 UNIX,
1981 - .

0 Cho phép &ng dung tao ra va La giao di¢n (Cu:a’)\ do ung
str dung socket aung fao ra trén mdy

Ao tram, quan ly béi OS qua
0 Nguyén ly client/server dé cdc ting dung cé thd g
1 CO hai dang socket va nhan théng digp dén/tur

« Truyén gai tin, khong tin cdc ttng dung khdc
cay

+ Truyén dong bytes, tin cay




Lap trinh socket voITCP

Socket: ctra giao tiép gitra cac tién trinh va giao thirc
giao van (UCP hoac TCP)
Dich vu TCP; truyén cac bytes tin cay t& mot tién trinh
dén cac tién trinh khac
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Lap trinh socket voi TCP

Client phai gl yéu cau t&i server [ khi dwoc client lién lac, server

0 Tién trinh may cha phai dang
dwoc thwe hién

0 may chu phai m& socket
(cbng) dé nhan yéu cau tw
client

Client yéu cau server bang cach:

0 Tao mét socket TCP trén may

0 Chird IP address & port
number cua tién trinh may chu

[0 Khi client tao socket: client
TCP tao lieén két td1 server
TCP

TCP tao socket méi dé tién
trinh may chu giao tiép voi
client
< cho phép no6i chuyén voi
nhiéu clients
+ phan biét client bang s6
hiéu cong (chuwong 3...)

Doi véi ung dung
TCP cung cap dich wu truyéen dong
bytes tin ciy va co thir tu
glira client va server




wong tac gitra client/server gua socket
TCP

Server Client
(mdy hosti d)

tao socket, ]
port=x, cho yéu cau toi:

welcomeSocket =

ServerSocket()
chd yéu ciu toi TCP két ndi toi host i d, port=x
connectionSocket = cllentSé)gléEét:O

welcomeSocket.accept()

l . glri yéu cau tw
nhan yéu cau tw / clientSocket
connectionSocket J

tra loi tai —_—
connectionSocket R 2 rae
—» doc tra |&i tai
JC clientSocket
dong socket ) 1
connectionSocket dong

| clientSocket



Stream

keyboard monitor
A

|<_

0 stream mot chudi ky tw
vao/ra mét tién trinh.

0 input stream dwo'c gan Vo nput
mot ngudn vao, e.g. ban Client
phim, socket

0 output stream dwoc gan Vo
mot ngudn ra, e.g., man hinh
socket.

inFromUser

process

output
stream

input
stream

inFromServer |—»

4 outToServer |e—

socket

to network  from'network



Lap trinh socket voi TCP

Vi du vé &ng dung client-server:

1) client doc cac dong van ban do ngwdi dung go tuw
ban phim (i nFr onlJser stream) , gui t&i server
gua socket (out ToSer ver stream)

2) server doc cac dong g tir socket

3) server chuyén sang chi¥ hoa va gi tra lai cho
client

4) client doc va in lai dong van ban nhan duwoc tw
socket (I nFroner ver stream)



Vi du: Java client (TCP)

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

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

{

String sentence;
String modifiedSentence;
Tao]
input stream|

Tao'|

client socket, — Socket clientSocket = new Socket("hostname", 6789);

noi tai server |
Tao — DataOutputStream outToServer =

output stream new DataOutputStream(clientSocket.getOutputStream());

noi t6i socket

—> BufferedReader inFromUser =
new BufferedReader(new InputStreamReader(System.in));




Vi du: Java client (TCP), cont.

Tao BufferedReader inFromServer =
input stream new BufferedReader(new
noi t6i socket InputStreamReader(clientSocket.getinputStream()));

sentence = inFromUser.readLine();
Gui tai _
server| . outToServer.writeBytes(sentence + \n’);

doc tin tu = modifiedSentence = inFromServer.readLine();
server |

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

clientSocket.close();



Vi du: Java server (TCP)

import java.io.*;
Import java.net.*;

class TCPServer {

public static void main(String argv[]) throws Exception
{
String clientSentence;
String capitalizedSentence;
Tao socket

cho tai port 6789 — ServerSocket welcomeSocket = new ServerSocket(6789);

T while(true) {
cho yéu cau
tu client | >  Socket connectionSocket = welcomeSocket.accept();
— BufferedReader inFromClient =
tao input stream, — new BufferedReader(new
noi tGi socket InputStreamReader(connectionSocket.getinputStream()));




Vi du: Java server (TCP), cont

tao output|
stream

. DataOutputStream outToClient =
noi t6i socket |—

new DataOutputStream(connectionSocket.getOutputStream());

doc thdng tin |
Tir socket |

— clientSentence = inFromClient.readLine();

capitalizedSentence = clientSentence.toUpperCase() + \n’;

ghi ra socket |— outToClient.writeBytes(capitalizedSentence);

— }

) \_
} két thiic while loop
va cho yéu cau tu client khdc
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Chwong 2: Tang tng dung

0 2.1 Nguyén ly cua cac
trng dung mang
0 2.2 WebvaHTTP

0 2.3 FTP — File Transfer
Protocol

0 2.4 Electronic Mall
» SMTP, POP3, IMAP

0 2.5 DNS

0 2.6. Lap trinh socket voi
TCP

0 2.7. Lap trinh socket voi
UDP
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Lap trinh socket v&i UDP

UDP: khéng ¢ lién két gitra
client va

0 khong co giai doan bat tay

0 bén gwi chird IP address va
port number cua phia nhan
trén moi goi tin

0 server sé tim dia chi IP va sb
hiéu cdng twong tng bén
trong goi tin

UDP: céac goi tin c6 thé bj mat
hoac dén khong theo th tw

Doi véi ung dung

UDP cung cip dich wi truyéen di
liéu khong tin ciy giita
client va server
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Tuwong tac client/server qua UDP socket

Server (mdy hosti d) Client
tao socket, tao socket,
port=x, cho cac y/c dén: clientSocket =
DatagramSocket()
serverSocket =
DatagramSocket() 1

_

tao goi tin, d/c (hosti d, port =x,

doc y/c tw

serverSocket

!

ghitrd I 1en —

serverSocket —, doc tra |oi tai
chi rd d/c, céng clientSocket
cua client ) 1
dong
| clientSocket
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Vi du: Java client (UDP)

keyboard monitor
A

| inFromUser |<—

input \
stream
Client
Input: doc goi tin
rocess . N :
P (nhac lai: TCP gt
Output: gui gdi ti byte stream’)
(nhac lai: TCP gf;in\ - .
“by1'€ s‘rr'eam") UDP g
packet |2 <

client UDP

socket

socket

to network  from network
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Vi du: Java client (UDP)

Tao_

import java.io.*;
import java.net.*;

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

{

input stream |— ByfferedReader inFromUser =

Tao |

new BufferedReader(new InputStreamReader(System.in));

client socket|— DatagramSocket clientSocket = new DatagramSocket();

chuyén dor—

hostname ->IP

InetAddress IPAddress = InetAddress.getByName("hostname");

st dung DNS

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

String sentence = inFromUser.readLine();

sendData = sentence.getBytes();
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Vi du: Java client (UDP), cont.

Tao datagram voi

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

Gui da‘l‘agr‘anil——' clientSocket.send(sendPacket);

to1 server
DatagramPacket receivePacket =

new DatagramPacket(receiveData, receiveData.length);

doc datagram|

tir server™ clientSocket.receive(receivePacket);

String modifiedSentence =
new String(receivePacket.getData());

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

}
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Vi du: Java server (UDP)

Import java.io.*;
Import java.net.*;

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

Tao {
datagram socket
tai cong 9876

—> DatagramSocket serverSocket = new DatagramSocket(9876);

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

while(true)

{

——— DatagramPacket receivePacket =
new DatagramPacket(receiveData, receiveData.length);

Nhan serverSocket.receive(receivePacket);
datagram

Tao vung dém
nhan datagram
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Vi du: Java server (UDP), cont

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

Léy IP addr

port # cua nguoi — InetAddress IPAddress = receivePacket.getAddress();

9Ull—int port = receivePacket.getPort();
String capitalizedSentence = sentence.toUpperCase();
sendData = capitalizedSentence.getBytes();

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

?Tao datagram
dé gui t6i client

port);
Ghi
datagram |— serverSocket.send(sendPacket);
ra socket

}
) \_
J Két thdc vong while,

cho datagram khac
_ 18




