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Truong Dai Hoc Bdch Khoa Tp.HCM

KHAI NIEM VE SOCKET
—

e Socket API
- Puogc gidi thicu ¢ BSD4.1 UNIX, 1981
- Puoc ing dung khoti tao, st dung va huy bo.
_ Dung co ché client/server

_ Cung cap hai dich vu chuyén dir liéu thong qua
socket API:
e unreliable datagram

e reliable, byte stream-oriented
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Truong Pai Hoc Bdch Khoa Tp.HCM

KHAI NIEM VE SOCKET

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

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

Process
controlled by
controlled by SS licati
piconon] [ proces i ) i
developer
controlled by TCP with | te— = EE‘?‘F::LH z;;:;?r:fgd by
operating | | buffers, internet variables| | system
system | lvariables
host or host or
server server
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Truong Dai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
S

e Thiét ké giai thuat cho client
- Giai thuat cho chuong trinh client dung UDP
® XAic dinh dia chi server.
® Tao socket.
e Goi/nhan dir liéu theo giao thic 16p tmg dung da thiét ké.
® Dong socket.

- Giai thuat cho chuong trinh client dung TCP
e XAac dinh dia chi server
® Tao socket.
e Két ndi dén server.
e Goi/nhan dir liéu theo giao thic 16p tmg dung da thiét ké.
e Ddéng két noi.
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Truong Dai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
S

e Thiét ké giai thuit cho Server
— Chuong trinh server ¢6 hai loai:

e Lap(iterative)
e Dong thoi (concurrent).

- Hai dang giao thuc chuong trinh server:
e Connection-oriented

e Connectionless.
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER
S

 Gial thuat cho chuong trinh server iterative,
connection-oriented:

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

— Dat socket & trang thai lang nghe, chd va san
sang cho viéc két noi tw client.

— Chap nhan ket noi tir client, gdi/nhan dir liéu theo
giao thirc I&p trng dung da thiét ké.

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

THIET KE GIAI THUAT CLIENT/SERVER
S

 Gial thuat cho chuwong trinh server iterative,
connectionless:
— Tao socket va dang ky véi hé thong.
—Lap cong viéc doc dir liéu tir client goi dén, xur ly
va goi tra két qua cho client theo dung giao thirc
I&p rng dung da thiét ké.
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THIET KE GIAI THUAT CLIENT/SERVER
S

« Giai thuat cho chwong trinh concurrent,

connectionless server:

— Tao socket, dang ky v&i hé thong.

— Lap viec nhan dir heu tw client, doi v&i mot dir lieu nhan,
tao m&i mot process dé xir ly. Tiep tuc nhan dir liéu mai tur
client.

— Cong viéc cua process moi :

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

+ Xir Iy va goi thong tin ve cho client theo giao thirc I16p (ing dung da
thiet ke.

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

THIET KE GIAI THUAT CLIENT/SERVER
S

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

— Tao socket, dang ky vo&i hé thong.

— Pat socket & ché do cho, lang nghe két noi.

— Khi cé request tir client, chap nhan két noi, tao mot
process con dé xu ly. Quay lai trang thai cho, lang nghe
két noI mol.

— Co6ng viéc cla process moi gom:

« Nhan théng tin ket noi cua client.
+ (Giao tiep voi client theo giao thire I&p ng dung da thiet ke.
« Bong ket noi va ket thuc process con.
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Truong Pai Hoc Bdch Khoa Tp.HCM

THIET KE GIAI THUAT CLIENT/SERVER

]
* Multi-protocol Server (TCP,UDP)

— Dung mét chwong trinh , mo mét master socket
cho ca TCP va UDP.

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

— Tuy vao protocol (TCP, UDP ) dé x& ly g&i nhan
théng diép theo dung giao thirc cua lop trng dung.

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

THIET KE GIAI THUAT CLIENT/SERVER
S

« Multi-service Server
— Tao mét diém giao tiép chung.
—V&i méi request, xem loai dich vu can xt ly.
—V&i méi loai dich vu, xtr ly riéng biét
— C6 thé két hop Multi-service va Multi-protocol dé
thiét ké cho chwong trinh server.
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LAP TRINH MANG TREN JAVA
..

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

LAP TRINH MANG TREN JAVA
S

® InetAddress class
_ Class mé ta vé dia chi IP (Internet Protocol)

- Cac phuong thuc getLocalHost, getByName, hay
getAlIByName d¢€ 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 céc phuong thuc:

® getHostAddress()

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

LAP TRINH MANG TREN JAVA
T
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 1init () {
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 Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
S

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.getAllByName(“proxy.hcmut.edu.vn");
for (int 1 = 0; 1 < addresses.length; 1++) {

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

}

}

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

}
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
S

e Cac chwong trinh doc thém
~ Tao mot dia chi IP tir mang byte, chudi String.
e InetAddressFactory.java
— Cho mot dia chi tim tén may.

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

LAP TRINH MANG TREN JAVA
(G

Server
ServerSocket (port #) Client
l Socket(host, port)
ServerSocket.accept() :
(Attempt to connect)
Socket()

— OutputStream
Outputdtream h——__ﬁ?é |
————— InputStream

[nputStream «—

Socket.close()

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

LAP TRINH MANG TREN JAVA
S

® 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 Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
]

e Socket class (tiép theo)
_ Lay thong tin vé mét socket
0 g}etAddress getInetAddress() : tra vé dia chi ma socket két ndi
en.
e int getPort() : tra vé dia chi ma socket két n6i dén.
e InetAddress getLocalAddress() : tra vé dia chi cuc bo.
e int getL.ocalPort() : tra vé dia chi cuc bo.
— Str dung Streams
e public OutputStream getOutputStream() throws IOException
Tra vé mot output stream cho viéc viét cdc byte dén socket nay.
e public InputStream getInputStream() throws IOException
Tra vé mot input stream cho viéc doc céc byte tir socket nay.
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
(G

o Két noi dén 1 so 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.getLocal Address());
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
]

e Két noi dén 1 s6 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);
}
} // end for

} // end main
} // end getSocketInfo
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
S

e ServerSocket class
_ Class md 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 Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
S

e ServerSocket class

— Cac phuong thuc trong ServerSocket

e Socket accept() throws IOException : Lang nghe mot két noi dén
socket nay va chap nhan no.

e void close() throws IOException : Pong socket.

e InetAddress getInetAddress() : tra vé dia chi cuc bo cua socket

e int getLocalPort() : Tra vé port ma server dang lang nghe.

e void setSoTimeout(int timeout) throws SocketException

e Enable/disable SO_TIMEOUT véi khai bio timeout (milliseconds)
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
S

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 Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH MANG TREN JAVA
(G

e DateTime Server (tiép theo)

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

}

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

}
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET VOI UDP
(G

e Cung cap co ché truyén khong tin cay giita cdc nhém

cac byte (datagrams) gitra client va server.

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

e Sender phai go1 kem dia chi IP va port dich

e Server kl}i nhéu} dir licu s€ phan tich dia chi cua
sender dé truyeén lai.

s CQ thé server chép nhan nhiéu client tai mét thoi
diem.
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Truong Dai Hoc Bdch Khoa Tp. HCM

LAP TRINH SOCKET VOI UDP
(G

Server (running on hostid) Client

craate socket,
port=x, for

ncoming request
serversockel =

creale socket,
clientSocket =
Datagramsocket()

DatagramSaocket() 1
pr— Create, address (hostid, port=x,
== send datagram request
ina cliar cko
read request from e O

servarsockat

wrile reply to

serveraocket el fror
specifying client — f€2d reply from
st addr clientSocket
port umber close 1

| I clientSocket
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Truong Dai Hoc Bdch Khoa Tp. HCM

VI DU (UDP Client)
c

import jJava.io.™,
import java.net.”,

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

{

Create
input stream BufferedReader inFromUser =
new BufferedReader{new InputStreamReader(System.in));

Create
client socket DatagramSocket clientSocket = new DatagramSocket();

Translatel—s inetaddress IPAddress = InetAddress getByName("hostname");
hostname to IP

address using DMS byte[] sendData = new byte[1024];
- byte[] receiveData = new byte[1024];

atring sentence = inFromUser readLline(),
sendData = sentence.getBytes(),
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Truong Dai Hoc Bdch Khoa Tp. HCM

VI DU (UDP Client)
c

Create datagram wit

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

Send dﬂTﬂgmnjl-—' clientSocket send(sendPacket):

to server
DatagramPacket receivePacket =

new DatagramPacket(receiveData, receiveData.length);
Read datagram

from server— clientSocket. receive(receivePacket);

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

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

i

Khoa Khoa Hoc va Ky Thuat May Tinh Trang 29



Truong Dai Hoc Bdch Khoa Tp. HCM

Vi DU (UDP Server)
]

import java.io.”,
import java.net.”,

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

datagram socket
at port 9876 DatagramSocket serverSocket = new DatagramSocket(9876),

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

while(true)

{

Create space for
received datagram DatagramPacket receivePacket =
new DatagramPacket(receiveData, receiveData. length),

RECEWE‘-I_, serverSocket receive(receivePacket):

dataaram
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Truong Dai Hoc Bdch Khoa Tp. HCM

Vi DU (UDP Server)

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

et IP addr _
port # of netAddress |PAddress = receivePacket.getAddress(),

sender nt port = receivePacket.getPort();

string capitalizedSentence = sentence tolUpperCase(),

Create dGTﬂg rﬂnj_ﬂf:‘nﬂ Data = capitalizedSentence.getBytes();

to send to client DatagramPacket sendPacket =

new DatagramPacket(sendData, sendData.length, IPAddress,

Write ouf port):
datagram
to socket serverSocket send(sendPacket);
i End of while loop,
j loop back and wait for
} another datagram
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Truong Dai Hoc Bdch Khoa Tp.HCM

LAP TRINH SOCKET VOI TCP
(G

e Server
— Server process phai chay trudc.

_ Server phai tao mot socket dé lang nghe va chap nhén céc két noi tir
client.

e C(lient
-~ Khoti tao TCP socket.
— X4c dinh IP address, port number cua server.
_ Thiét 1ap két ndi dén Server.
e Khi server nhan yeu cau két n01 n6 s& chap nhan yéu cau va
khéi tao socket méi dé giao tiép véi client.
_ C6 thé server chap nhan nhiéu client tai mot thoi diém.
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Truong Dai Hoc Bdch Khoa Tp. HCM

LAP TRINH SOCKET VOI TCP

creale socket,
port=x, for
nooming request
welcomesockel =
ServerSockst()

. TCP i i
wail for iNComing e e me ome o we e g SEE1S SOCKEL
connection request connection setup connect 1o hostid, port=x
connectionSocket = Cl'e”"sg':!fil_____
welcomeSacket accapt() ockell)
= 5200 request using

read request from clientSocket
conneclion3ocke! g

write reply to —

connectionSocket —p read reply from

1 clientSockst

close 1
connactionSocket close

clientSockeat

Khoa Khoa Hoc va Ky Thuat May Tinh Trang 33



Truong Dai Hoc Bdch Khoa Tp.HCM

VI DU (TCP Client)
(G

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

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

{

String sentence;
String modified Sentence;

Create)

L—p BufferedReader inFromUser =
Input stream

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

Create’
client socket |—s Socket clientSocket = new Socket("hostname”, 6789);

connect o server
DataOutputStream outToServer =
Cr‘EﬂTE'I—-

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

attached 1o sacket
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Truong Dai Hoc Bdch Khoa Tp.HCM

VI DU (TCP Client tiép theo)
(G

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

sentence = inFromUser.readLine();

Send line _
to server ] outlToServer writeBytes(sentence + "\n');

Read line modifiedSentence = inFromServer.readLine();

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

clientSocket.close();
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Truong Dai Hoc Bdch Khoa Tp. HCM

VI DU (TCP Server)
c

import java.io.”,
import java.net.”,

class TCPServer {

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

r

1
otring clientSentence;

Create otring capitalizedSentence;

welmmlng sockef — oEMVErsocket welcomeSocket = new Serversocket(6789);
at port 6789 |

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

socket for contact 0, Socket connectionSocket = welcomeSocket. accept():

by client |
BufferedReader inFromClient =
Create inpu new BufferedReader(new
stream, attached InputStreamReader(connectionSocket.getinputStream())):
TO SOCKeT |
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Truong Dai Hoc Bdch Khoa Tp. HCM

VIDU (TCP Server - tiép theo)

Create output]

stream, attached

DataOutputStream outToClient =
to socket f—a

new DataOutputStreamiconnectionSocket getOutputStream());

Read in line]

from socket —clientSentence = inFromClient.readLineg();

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

Write out line |, +ToClient writeBytes(capitalizedSentence);
to socket \

}
} End of while loop,
loop back and wait for
another client connection
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Truong Dai Hoc Bdch Khoa Tp. HCM

BAI TAP
]
e Viét chwong trinh trén Java/C twong tw nhu
nslookup:
— Cho 1 tén tim ra dia chi IP.
— Cho 1 dia chi IP tim ra tén.
- Giao dién tvong tu nhu sau:
o IP Lookup =10 x|
IF address I

Hosthame |

Find 1P | Finc Host | clear | Exit |
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