Lap trinh Socket
Muc dich

Chuong nay nham giéi thiéu vé cach thirc xdy dung tmg dung Client-Server trén
mang TCP/IP theo ca hai ché d6 C6 ndi két (TCP) va Khong ndi két (UDP).

Yeu cau
Sau khi hoan tit chuong nay, ban c6 thé:

Giai thich dugc Socket 13 gi, vai tro cua sb hiéu cong (Port) va dia chi IP
trong co ché Socket.
Phan biét duoc su khac biét cua hai loai Protocol TCP va UDP.

« Trinh bay dugc cac budc xady dung mot chuong trinh Client-Server st dung
Socket 1am phuong tién giao tiép trong ca hai ché do: C6 ndi két va khong ndi
két.

- Liét ké céac lop hd trg lap trinh Socket cua Java.

Xay dung duge cac chuong trinh Client st dung Sokcet & ché d6 c6 ndi két
bang ngdn ngit Java.

Xay dung duoc cac chuong trinh Server st dung Sokcet & ché do c6 ndi két
phuc vu tuan ti va phuc vu song song bang ngdn ngit Java.

Xay dung duoc cac chuong trinh Client-Server sitr dung Sokcet & ché do
khong ndi két bang ngdn ngir Java.

« Ty xay dyng dugc cac Protocol mai cho ing dung cia minh.

1.1. Giéi thiéu vé socket

1.1.1. Gidi thiéu

Socket 1a mot giao dién lap trinh tng d ung (API-Application Programming
Interface). N6 dugc gidi thiéu lan dau tién trong an ban UNIX - BSD 4.2. dud i dang céac
ham h & thdng theo ct phap ngén ngit C (socket(), bind(), connect() send(), recelve()
read(), write(), close() ,..). Ngay nay, Socket duoc hd tro trong hau hét cac hé diéu hanh
nhu MS Windows, Linux va duoc sir du ng trong nhiéu ngén ngir 1ap trinh khac nhau: nhu
C, C++, Java, Visual Basic, Visual C++, .

Socket cho phép thiét lap cac kénh giao tiép ma hai dau kénh duoc danh dau boi hai
cong (port). Thong qua cac cong nay mot qua trinh ¢ thé nhan va goi dir liéu véi cac qua
trinh khac.
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Hinh 4.1 — M0 hinh Socket

C6 hai kiéu socket:

1. Socket kiéu AF_UNIX chi cho phép giao tiép giita cic qua trinh trong cling
mot may tinh

2. Socket kiéu AF_INET cho phép giao tiép giita cdc qud trinh trén nhig may
tinh khac nhau trén mang.

1.1.2. S6 hiéu cong (Port Number) ciia socket

Dé co thé thu ¢ hién cac cudc giao tiép, mot trong hai qué trinh phai cong bd sd hiéu
cong cua socket ma minh sir dung. Mo i cong giao tiép thé hién mot dia chi xac dinh trong hé
thng. Khi qua trinh duoc gan mot sé hidu cong, nd ¢ thé nhan dir liéu goi dén cong nay tir
céc qua trinh khac. Qua trinh con lai cling dugc yéu ciu tao ra mot socket.

Ngoai s6 hiéu cong, hai bén giao tiép con phai biét dia chi IP cua nhau. Pia chi IP
giup phan bi¢t may tinh nay v&i may tinh kia trén mang TCP/IP. Trong khi s6 hiéu cong
dung dé phan bi¢t cac qua trinh khac nhau trén cung mot may tinh.

Process B2 Process C
Process A Process Bl

4
Transport protocol Transpartt protocal
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Wetweork protocol Netwods protocol Network protocol |

Network drver =

Metwork driver [ Network dniver B3

Host A Host B Host C

Hinh 4.2 — Cong trong Socket
Trong hinh trén, dia chi ctua qua trinh B1 duoc xac dinh bang 2 thong tin: (Host B,
Port B1):
bia chi may tinh co thé 1a dia chi IP dang 203.162.36.149 hay la dia chi theo dang
tén mién nhu www.cit.ctu.edu.vn
S6 hiéu céng gan cho Socket phai duy nhat trép pham Vé may tinh do, cé giéﬁ tri
trong khoang tir 0 dén 65535 (16 bits). Trong do, cac cong tur 1 dén 1023 dugc goi l1a cong
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hé théng dugc danh riéng cho cac qua trinh cta hé thong.

Cac céng mac dinh cua 1 s6 dich vu mang thong dung:

S6 hiéu cong Qua trinh hé théng
7 Dich vu Echo
21 Dich vu FTP
23 Dich vu Telnet
25 Dich vu E-mail (SMTP)
80 Dich vu Web (HTTP)
110 Dich vu E-mail (POP)

1.1.3. Cac ché dé giao tiép
Xét kién triic cua hé théng mang TCP/IP
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Hinh 4.3 — B¢ giao thirc TCP/IP
Tang van chuyén gitip chuyén tiép cac thong diép giira cac churong trinh ng dung

v&i nhau. N6 ¢6 thé hoat dong theo hai ché do:

Giao tiép c6 nbi két, néu st dung giao thirc TCP
Hoac giao tiép khong ndi két, néu st dung giao thiec UDP
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Socket 14 giao dién giita chwong trinh img dung véi tang van chuyén. N6 cho phép
ta chon giao thirc st dung ¢ tang van chuyén 1a TCP hay UDP cho chuong trinh tmg dung
cua minh.

Bang sau so sanh su khac biét giita hai ché d6 giao tiép c6 ndi két va khong nbi két:

Ché dd c6 ndi két (TCP)

Ché d9 khong ndi két (UDP)

- Ton tai kénh giao tiép ao gitra

hai bén giao tiép

- Dit lidu dugc goi di theo ché do
bao dam: c6 kiém tra 18i. truyén
lai g6i tin 161 hay mat, bao dam
thi tu dén cua cac gbi tin . . .

. Dit liéu chinh xé4c, Toc do truyén
cham.

« Khong ton tai kénh giao ti€p ao

giira hai bén giao tiép
- Dit lidu dugc goi di theo ché do
khong bao dam: Khong kiém tra
16i, khong phat hién khong
truyén lai goi tin bi 15i hay mét,
khong bao dam thu ty dén cua

cac goi tin. ..

- Dit liéu khong chinh xéc, téc do
truyén nhanh.
- Thich hop cho céac tng dung can
tdc do, khong can chinh xéc cao:
truyén 4m thanh, hinh anh . . .

1.2. Xay dung irng dung Client-Server voi Socket

Socket 13 phuong tién hiéu qua dé xay dung cic tng dung theo kién trac Client-
Server. Cac tng dung trén mang Internet nhu Web, Email, FTP 14 cac vi du dién hinh.
Phan nay trinh bay cac bud ¢ co ban trong viéc xdy dung cac tng dung Client-
Server str dung Socket 1am phuong tién giao tiép theo ca hai ché d6: C6 nbi két va khong
nbi két.
1.2.1. M6 hinh Client-Server sir dung Socket & ché d§ c6 noi két (TCP)

Giai doan 1: Server tao Socket, gan so hi¢u cong va lang nghe y€u cau noi két.

socket(): Server yéu cau tao mot socket dé co thé sir dung cac dich vu cia
tang van chuyén.
bind(): Server yéu cau gan s6 hi¢u cong (port) cho socket.
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. listen(): Server lang nghe cac y€u cau noi ket tir cac client trén cong da dugc

gan.

Server san sang phuc vu Client.

Giai doan 2: Client tao Socket, yéu cau thiét lap mot ndi két véi Server.

socket(): Client yéu cau tao mot socket dé c6 thé sir dung cac dich vu cua tang
van chuyén, thong thuong hé théng tw dong gén mot s6 hiéu céng con ranh
cho socket cua Client.

connect(): Client gdi yéu cau ndi két dén server co dia chi IP va Port x4c dinh.

accept(): Server chap nhan ndi két cua client, khi d6 mot kénh giao tiép ao
dugc hinh thanh, Client va server co thé trao do1 thong tin v41 nhau thong qua
kénh a0 nay.

Giai doan 3: Trao d6i thong tin giira Client va Server.

Sau khi chap nhan yéu cau ndi két, thong thuong server thuc hién 1énh read() va
ngh&n cho dén khi c6 thong diép yéu cau (Request Message) tir client goi

dén.

Server phan tich va thyc thi yéu cau. Két qua sé dugc goi vé client bang 1énh
write().

Sau khi goi yéu cau bang 1énh write(), client chd nhan thong diép két qua
(ReplyMessage) tir server bang 1énh read().
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Trong giai doan ndy, viéc trao d6i thong tin giita Client va Server phai tuan thu giao
thirc ctia tng d ung (D ang thirc va y nghia cta cac thong diép, qui tic bat tay, dong bod
hoa,... ). Thong thudng Client s& 1a ngudi goi yéu cau dén Server trude.

Néu chung ta phat trién Gmg dung theo cac Protocol dd dinh nghia sdn, ching ta phai
tham khao va tuan thu dang nhitng qui dinh cua giao thirc. Ban c¢6 thé tim doc mé ta chi tiét
ctia cac Protocol di dugc chuan hoa trong céac tai liéu RFC (Request For Comments). Nguoc
lai, néu ching ta phat trién mot & ng dung Client-Server riéng ctia minh, thi cong viéc dau tién
chung ta phai thyc hién 1a di xay dung Protocol cho tng dung.

Giai doan 4: Két thiic phién lam viéc.

. Céc cau lénh read(), write() c6 thé dugc thuc hién nhiéu lan (ky hiéu bang
hinh ellipse).
. Kénh a0 s& bi x6a khi Server hodc Client dong socket bang 1énh close().

Nhu vay toan bd tién trinh dién ra nhu sau:
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1.2.2. Md hinh Client-Server sir dung Socket & ché d9 khong noi két (UDP)
Giai doan 1: Server tao Socket - gan s6 hiéu cong.

o socket(): Server yéu cau tao mot socket dé c6 thé sir dung céac dich vu cua
tang van chuyén.

o bind(): Server yéu cau gan s hiéu cong cho socket..
Giai doan 2: Client tao Socket.
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Sau khi tao Socket xong, Client va Server c6 thé trao d6i thong tin qua lai voi nhau
thong qua hai ham sendto() va recvfrom(). Pon vi dit liéu trao di giira Client va Server la
cac Datagram Package (Goi tin thu tin). Protocol ctia tng dung phai dinh nghia khudn
dang va ¥ nghia ctia cic Datagram Package. Mdi Datagram Package c6 chira thong tin vé
dia chi nguo1 gé1 va nguoi nhan (IP, Port).

1.3. Socket dwdi ngon ngir Java

Java hd trg 1ap trinh mang thong qua cac 1p trong goi java.net. Mot sé 16p tiéu biéu
duoc dung cho 1ap trinh Client-Server st dung socket lam phuong tién giao tiép nhu:

InetAddress: Lop nay quan 1y dia chi Internet bao gom dia chi IP va tén may
tinh.
Socket: Hd trg cac phuong thirc lién quan dén Socket cho chwong trinh Client
& ché do c6 nbi két.
ServerSocket: Hd trg cac phuong thirc lién quan dén Socket cho chuong trinh
Server & ché d6 c6 ndi két.
DatagramSocket: HO trg cac phuong thtc lién quan dén Socket & ché do
khong ndi két cho ca Client va Server.

- DatagramPacket: LO’p cai dat goi tin dang thu tin nguoi dung (Datagram
Packet) trong giao tiép giira Client va Server & ché d6 khong nbi két.

1.3.1. Xay dung chwong trinh Client & ché d6 c6 noi két

Céc budc tong quat:

1. Mé mot socket ndi két dén server da biét dja chi IP (hay tén mién) va s6 hiéu
cong.

Lay InputStream va OutputStream gan voi Socket.

3. Tham khao Protocol cua dich vu dé dinh dang ding dir li¢u trao doi voi
Server.

Trao ddi dir liéu v6i Server nhd vao cac InputStream va OutputStream.

DPong Socket trude khi két thic chwong trinh.

no

o s

1.3.1.1. Lop java.net.Socket

Lép Socket hd tro cac phuong thirc can thiét dé xay dung cac chuong trinh client sir
dung socket & ché do c6 noi1 két. Dudi day 1a mot s6 phuong thuc thuong dung dé xay
dung Client:

public Socket(String HostName, int PortNumber) throws IOException

Phuong thirc nay ding dé ndi két dén mot server co tén 1a HostName, cong la
PortNumber. Néu nbi két thanh cong, mot kénh do s€ dugc hinh thanh gitta Client va
Server.
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HostName: Dia chi IP hoic tén logic theo dang tén mién.
PortNumber: c¢6 gia tri tir 0 ..65535

Vi du: M6 socket va ndi két dén Web Server ctia khoa Cong Nghé Thong Tin, Dai
Hoc Can Tho:

Socket s = new Socket(“www.cit.ctu.edu.vn”,80);
Hoac: Socket s = new Socket(“203.162.36.149”,80);

public InputStream getlnputStream()
Phuong thirc ndy tra vé InputStream ndi v6i Socket. Chwong trinh Client ding
InputStream nay dé nhan dir liéu tir Server goi vé.
Vi du: Ly InputStream cua Socket s:
InputStream is = s.getInputStream();
public OutputStream getOutputStream()
Phuong thirc ndy tra vé OutputStream ndi v6i Socket. Chuong trinh Client ding
OutputStream nay dé goi dir liéu cho Server.

Vi du: Lay OutputStream ctia Socket s:
OutputStream os = s.getOutputStream();

public close()
Phuong thirc nay s& dong Socket lai, giai phong kénh 4o, x6a ndi két giira Client va
Server.
Vi du: BPong Socket
s: s.close();
1.3.1.2. Chuong trinh TCPEchoClient

Trén hé thong UNIX, Dich vu Echo dugc thiét ké theo kién trac Client-Server sit
dung Socket lam phuong tién giao ti€p. Cong mac dinh danh cho Echo Server 1a 7, bao
gom cd hai ché do co6 noi két va khong nodi két.

Chuong trinh TCPEchoClient sé& ndi két dén EchoServer ¢ ché do c6 ndi k ét, 1an
luot go 1 dén Echo Server 10 ky tu tir ‘0’ dén '9', chd nhan két qua tra vé va hién thi chung
ra man hinh.

Hay luu chuong trinh sau vao tap tin TCPEchoClient.java

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

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

try {
Socket s = new Socket(args[0],7); // NOi két dén Server
InputStream is = s.getInputStream(); // Lay InputStream

OutputStream os = s.getOutputStream(); / Liy OutputStream
for (int i='0"; i<='9"i++){ // Gui ‘0’ ->’9’ den EchoServer
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os.write(i); // Goi 1 ky tu sang Server
int ch = is.read(); // Cho nhan 1 ky tu tir Server
System.out.print((char)ch); // In ky tu nhan dugc ra man hinh

}
} iy
catch(IOException ie){
System.out.printIin("Loi: Khong tao duoc socket");
} /lcatch
} /Imain

¥

Bién dich va thyc thi chuong trinh nhu sau:

[c3]command Prompt

D:N\progs>javac TCPEchoClient. java

D:N\progs>java TCPEchoClient 127.8.0.1
3123456789
D:\progs>

Chuong trinh nay nhan md t ddi s6 1a dia chi IP hay tén mién cia may tinh ma & dé
Echo Server dang chay. Trong hé théng mang TCP/IP mdi may tinh duoc gan mot dia chi
IP cuc bd 1a 127.0.0.1 hay c6 tén 1a localhost. Trong vi du trén, chuong trinh Client ndi
két dén Echo Server trén ciing may véi no.

1.3.2. X4y dung chwong trinh Server & ché dd cé noi két

1.3.2.1. L6p java.net.ServerSocket

Lop ServerSocket h(:)’trg cac phuo:ng thire can thiét dé ’Xéy dung cac chuong trinh
S§rver st du ng socket & ché dg c6 ndi két. Dudi day 1a mot s6 phuong thirc thuong dung
dé xay dung Server:

public ServerSocket(int PortNumber);

Phuong thirc nay tao mot Socket v6i sb hiéu cong 1a PortNumber ma sau d6 Server
s€ lang nghe trén cong nay.

Vi du: Tao socket cho Server véi s6 hiéu cong 1a
7. ServerSocket ss = new ServerSocket(7);

public Socket accept()

Phuong thtrc géy lang nghe yéu cau ndi két cila, cac Client. bay la m@ t ph uong
thirc hoat dgf)ng ¢ ché do nghén. N6 s€ bi nghén cho dén khi c6 mot yéu cau noi két cua
client goi dén.

Khi ¢ yéu cau ndi két cuia Client g i dén, né s& chip nhan yéu cau ndi két, tra vé
mot Socket 1a mgt dau cua kénh giao ti€p do gitra Server va Client yéu cau noi két.

Vi du: Socket ss chd nhan yéu cau nbi két:
Socket s = ss.accept();
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Server sau d6 sé lay InputStream va OutputStream cia Socket mdi s dé giao tiép
véi Client.
1.3.2.2. Xy dung chwong trinh Server phuc vu tuan ty

M3 t Server ¢ thé duoc cai dit dé phuc vu cac Client theo hai cach: phuc vu tuan
tu hoac phuc vu song song.

Trong ché do phu ¢ vu tuan tyu, tai mot tho i diém Server chi chfip nhan mot yéu cau
nbi k ét. Cac yéu cau ndi két cua cac Client khiac déu khong dugc dap tng (dua vao hang
doi).

Nguoc lai trong ché d6 phuc vu song song, tai mgt thoi diém Server chép nhan
nhiéu yéu cau ndi két va phuc vy nhiéu Client cung lic.

Cic budc tong quat ciia mdt Server phuc vu tuin tu

1. Tao socket va gan s hiéu cong cho server.
2. Lang nghe yéu cau ndi két.
3. Voi mdt yéu cau ndi két duoc chép nhan thuc hién cac budc sau:
o Lay InputStream va OutputStream gan voi Socket ctia kénh do vira
duoc hinh thanh.
o Lap lai cong vigc sau:

f Cho nhan cac yéu cau (cong viée).
f Phan tich va thuc hién yéu cau.
f Tao thong diép tra 10i.
f Goi thong diép tra 1i vé Client.
f Néu khong con yéu cau hodc Client két thuc, dong Socket va
quay lai budc 2.
Server
Application | B
Cllt . | fnfé;lsgt() |
Applcation § | ServerSocket blocks the
R instance * calleruntila |
. I S tonnection
paccept() hasheen |
e | — establishad.
; Socket :
| instance | £
= ) Socket | (et
, nStance | \sockets are
’ ° “ - now |
H )'i connected.

1.3.2.3. Chuong trinh STCPEchoServer

STCPEchoServer cai dat mdt Echo Server phuc vu tuan tu & ché d6 co ndi két.
Server lang nghe trén cong mac dinh s6 7.
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Hay luu chuong trinh sau vao tap tin STCPEchoServer.java

12
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System.err.printIn(* Server Creation Error:"+e);

¥
¥
¥

Bién dich va thyc thi chuong trinh theo céch sau:

[3]Command Prompt - java STCPEchoServer

D:\progs>javac STCPEchoServer.java

D:\progs>java STCPEchoServer

Mo mdt cira sé DOS khac va thyc thi chuong trinh TCPEchoClient ta c¢6 két qua
nhu sau:

[¢3]command Prompt

Hai chuong trinh ndy c6 thé nam trén hai may khac nhau. Trong truong h op d 6
khi thyc hién chuong trinh TCPEchoClient phai chti y nhdp dang dia chi IP cua may tinh
dang chay chuong trinh STCPEchoServer.

Xem dia chi IP ciia mot may tinh Windows bang 1énh ipconfig.
1.3.2.4. Server phuc vu song song
Cac budc tong quat ciia mot Server phuc vu song song

Server phuc vu song song gom 2 phan thuc hién song song nhau:

. Phan 1: Xt Iy cac yéu cau ndi két. Reamst
. Phan 2: Xt 1y cac thong diép yéu cau L
tir khach hang. I g
Cé cau truc nhu hinh sau, trong d 6 Phan 1 / e — %
la (Dispatcher Thread), Phan 2 la cac (Worker /’ TR \
Thread) ( v A \
Phén 1: Lap lai cac cong viéc sau: 'k | | e | J'
. Léng nghe yéu chu ndi két cia khch \ "TIrTIrT /




hang.
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. Chap nhan mot yéu cau nbi két.
o Tao kénh giao ti€p 40 mdi voi khach hang.
o Tao Phan 2 dé xtr ly cac thong diép yéu cau cua khach hang.
Phén 2: Lap lai cac cong vi¢e sau:

- Cho nhén thong diép yéu cau ciia khach hang.
Phan tich va xir 1y yéu cau.

« G0i thong diép tra 161 cho khéach hang.
Phan 2 s& két thiic khi kénh 4o bi x6a di.
V 6i mdi Client, trén Server s& c6 mo t Phan 2 dé x i 1y yéu cau ciia khach hang.

Nhu vay tai mot thoi diém bat ky ludn ton tai 1 Phan 1 va 0 hodc nhi¢u Phén 2.

Do Phan 2 thyc thi song song v6i Phan 1 cho nén no dugc thiét ké 1a mot Thread.
1.3.2.5. Chuong trinh PTCPEchoServer

PTCPEchoServer cai dat mot Echo Server phuc vu song song & ché do co ndi két.
Server lang nghe trén cong mic dinh 1 7. Chuong trinh nay gém 2 16p:

Lp TCPEchoServer, cai dit cac chirc ning cua Phan 1 - xir Iy cac yéu cau
nbi két cia TCPEchoClient.

. L&p RequestProcessing, 1a mot Thread cai dit cac chtrc ning ctiia Phan 2 - Xt
Iy cac thong diép yéu cau.

Hay luu chuong trinh sau vao tap tin PTCPEchoServer.java
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class RequestProcessing extends Thread {
Socket channel; //Socket ctia kénh 4o ndi véi Client hién tai
public RequestProcessing(Socket s){
channel = s; / Nhan socket cua kénh 4o ndi véi Client

public void run()
{try{
OutputStream os = channel.getOutputStream();
InputStream is = channel.getInputStream();
while (true) {
int n = is.read();
if (n == -1) break;
os.write(n);
}
}
catch (IOException €) { // Nhan ky tu tir Client
// Thoat néu kénh ao bi x6a
/I G&1 ky te nhan dugce vé Client

System.err.printIn("Request Processing Error: "+e);

k
¥
k

Bién dich va thyc thi chuong trinh nhu sau:

[3]Command Prompt - java PTCPEchoSeryer

D:\progs>javac PICPEchoServer.java

D:\progs>java PTCPEchoServer

Sau d6 mé thém 2 cta s6 DOS khac dé thuc thi chuong trinh TCPEchoClient ndi
két t6i PTCPEchoServer. Ta s& nhan thay rang PTCPEchoServer c6 kha ning phuc vu
ddng thoi nhiéu Client.

1.3.3. X4y dung chwong trinh Client - Server & ché d9 khong ndi két

Khi sir dung socket, ta c¢6 thé chon giao thirc UDP cho 16p v 4n chuyén. UDP viét
tat cia User Datagram Protocol, cung cap co ché van chuyén khong bao dam va khong noi
két trén mang IP, nguoc véi giao thire van chuyén tin cay, c6 noi ket TCP.
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Ca giao thitc TCP va UDP déu phan dit lidu ra thanh cac goi tin. Tuy nhién TCP ¢6
thém vao nhig tiéu dé (Header) vao trong goi tin dé cho phép truy én lai nhit ng goi tin that
lac va tap hop cac gdi tin lai theo thr ty diing dan. UDP khong cung cap tinh ning
nay, néu mot géi tin bi that lac hodc b i 16, n6 s& khong duogc truyén lai, va thi ty dén dich
clia cac goi tin cling khong gidng nhu thir ty lic nd duoc goi di.

Tuy nhién, vé tbc 6, UDP s& truyén nhanh gip 3 1an TCP. Cho nén ching thuong
duo ¢ dung trong cac tmg dung doi hoi th & i gian truyén tai ngan va khong can tinh chinh
X4c cao, vi du truyén Am thanh, hinh anh . . .

MO0 hinh client - server sir dung 16p ServerSocket va Socket & trén sir dung giao thir
¢ TCP. Néu mudn st dung mé hinh client - server véi giao thirc UDP, ta st dung hai 16p
java.net.DatagramSocket va java.net.DatagramPacket.

DatagramSocket dugc su dung dé truyén va nhan cac DatagramPacket. Dt li¢u
duoc truy én d i 12 mot mang nhirng byte, chung dugce goi vao trong 16p DatagramPacket.
Chiéu dai cua dir liéu tdi da c6 thé dua vao DatagramPacket 1a khoang 60.000 byte (phu
thudc vao dang dudng truyén). Ngoai ra DatagramPacket con chira dia chi IP va cong cia
qua trinh gdi va nhan dir li¢u.

Cong trong giao thic TCP va UDP ¢6 th é tring nhau. Trén ciing mot may tinh, ban
c¢6 thé gan cong 20 cho socket dung giao thitc TCP va cong 20 cho socket sir dung giao
thirc UDP.

1.3.3.1. Lop DatagramPacket
L 6p nay dung dé dong goi dit liéu goi di. Dudi day 1a cac phuong thie thudng sir
dung dé thao tac trén dit lidu truyén / nhan qua DatagramSocket.

public DatagramPacket(byte[] b, int n)

- La phuong thirc khoi tao, cho phép tao ra mdt DatagramPacket chira n bytes
dir liéu dau ti€n cua mang b. (n phai nho hon chiéu dai cua mang b)
Phuong thuc tra vé mot doi tuwong thudc 16p DatagramePacket

Vi du: Tao DatagramPacket dé nhan dir liéu:
byte buff[] = new byte[60000]; // Noi chira dir 1i¢ u nhan dugc DatagramPacket
inPacket = new Datagrampacket(buff, buff.lenth);

public DatagramPacket(byte[] b, int n, InternetAddress ia, int port)

Phuong thirc nay cho phép tao mot DatagramPacket chira dit li€u va ca dia chi
cua may nhan dir liéu.
+  Phuong thtrc trd vé mot doi tuong thude 16p DatagramePacket

Vi du: Tao DatagramPacket chtra chudi "My second UDP Packet", v4i dia chi may
nhan la www.cit.ctu.edu.vn, cong cia qué trinh nhan 1a 19:

try {//Dia chi Internet cua may nhan
InetAddress ia = InetAddess.getByName("www.cit.ctu.edu.vn™);
int port = 19; // Cong ciia socket nhan
String s = "My second UDP Packet"; / Dt liu géi di
byte[] b = s.getBytes(); // P6i chudi thanh mang bytes //
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Tao goi tin goi di
DatagramPacket outPacket = new DatagramPacket(b, b.length, ia, port);

catch (UnknownHostException e) {
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System.err.printin(e);
k

Cic phuong thire ldy théng tin trén mot DatagramPacket nhan dwoc

Khi nh 4n duoc mot DatagramPacket tir mot qua trinh khac gdi dén, ta c6 thé lay
thong tin trén DatagramPacket ndy bang cac phwong thic sau:

public synchronized() InternetAddress getAddress() : Pia chi may goi
public synchronized() int getPort() : Cong cia qua trinh goi

public synchronized() byte[] getData() : Dir liéu tir goi tin

public synchronized() int getLength() : Chiéu dai cua dit liéu trong goi tin

Cac phuong thirc dat thong tin cho géi tin géi
Trude khi goi mot DatagramPacket di, ta c6 thé dat thong tin trén DatagramPacket
nay bang cic phuong thirc sau:

public synchronized() void setAddress(IntermetAddress dis) : Pat dia chi
may nhan.

. public synchronized() void setPort(int port) : Pat cong qué trinh nhan

« public synchronized() void setData(byte buffer[]) : Pat dir li¢u géi
public synchronized() void setLength(int len) : Dt chicu dai dit liéu goi

1.3.3.2. Lop DatagramSocket

L6p nay hd tro cac phuong thie sau dé goi / nhan cac DatagramPacket
public DatagramSocket() throws SocketException

. Tao Socket kiéu khong ndi két cho Client. Hé théng ty dong gan sb6 hiéu
cong chua sir dung cho socket.

Vi du: Tao mot socket khong ndi két cho Client:

try{
DatagramSocket ds = new
DatagramSocket(); } catch(SocketException

se) {

System.out.print("Create DatagramSocket Error: "+se);
}

public DatagramSocket(int port) throws SocketException

Tao Socket kiéu khong ndi két cho Server véi sb hiéu céng duoc xac dinh
trong tham s (port).

Vi du: Tao mot socket khong ndi két cho Server véi s6 hiéu céng la 7:

try{
DatagramSocket dp = new DatagramSocket(7);

} catch(SocketException se) {
System.out.print("Create DatagramSocket Error: "+se);
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}
public void send(DatagramPacket dp) throws IOException

Dung dé goi mot DatagramPacket di.

Vi du: Goi chudi "My second UDP Packet", cho qua trinh ¢ dia chi
www.cit.ctu.edu.vn, céng nhan la 19:

try {
DatagramSocket ds = new DatagramSocket(); /Tao Socket
//Pia chi Internet cia may nhan
InetAddress ia = InetAddess.getByName("www.cit.ctu.edu.vn™);
int port = 19; // Cong ctia qua trinh nhan
String s = "My second UDP Packet"; // Dit liéu can goi
byte[] b = s.getBytes(); // Ddi sang mang bytes
// Tao goi tin
DatagramPacket outPacket = new DatagramPacket(b, b.length, ia, port);
ds.send(outPacket); // Go1 goi tin di

}
catch (IOException e) {

System.err.printin(e);
}

public synchronized void receive(Datagrampacket dp) throws
|OEXxception

Cho nhan mét DatagramPacket. Qua trinh s€ bi nghén cho dén khi co dit liéu
dén.
Vi du:

try {
DatagramSocket ds = new DatagramSocket(); /Ta o Socket
byte[] b = new byte[60000]; // Noi chira dit li¢u nhan dugc
DatagramPacket inPacket = new DatagramPacket(b, b.length); // Tao goi
tin ds.receive(inPacket); // Chd nhan goi tin

catch (IOException e)
{

System.err.printin(e)

}
1.3.3.3. Chuong trinh UDPEchoServer

Chuong trinh UDPEchoServer cai dat Echo Server & ch é d6 khong nbi k ét, ¢6 ng
mac dinh 1a 7. Chuong trinh chd nhan tirng goéi tin, léy dir liéu ra khoi goi tin nhan dugc
va goi nguoc dit liéu d6 vé Client.

Luu chuong trinh sau vao tap tin UDPEchoServer.java

import

java.net.*;

import java.io.*;

public class UDPEchoServer {

2(



public final static int port = 7; // Cong mic dinh cua
Server public static void main(String[] args) {
try {
DatagramSocket ds = new DatagramSocket(port); // T ao Socket véi ¢ éng
la 7 byte[] buffer = new byte[6000]; // Ving dém chira dir liéu cho gobi tin
nhan while(true) { / Tao gobi tin nhan
DatagramPacket incoming = new
DatagramPacket(buffer,buffer.length); ds.receive(incoming); / Cho
nhan goi tin goi dén
// Ly dix liéu khoi goi tin nhan
String theString = new String(incoming.getData(),0,incoming.getLength());
// Tao goi tin goi chira dit li€u vira nhan dugc
DatagramPacket outsending = new DatagramPacket(theString.getBytes(),
incoming.getLength(),incoming.getAddress(), incoming.getPort());
ds.send(outsending);

k
¥

catch (IOException e)
{

System.err.printin(e)

ki
k
ki

Bién dich va thyc thi chuong trinh nhu sau

[ | Select Command Prompt: -java UDPE

D:N\progs>javac UDPEchoServer.java

D:\progs>java UDPEchoServer

1.3.3.4. Chuong trinh UDPEchoClient

Chuong trinh nay cho phép ngudi str dung nhan cac chudi tir ban phim, g&i chudi
sang EchoServer ¢ ché do khong ndi két & cong s6 7, chd nhan va in dir liéu tir Server goi
ve€ ra man hinh.

Luu chuong trinh sau vao tap tin UDPEchoClient.java
import java.net.*;
import java.io.*;
public class UDPEchoClient extends Object{
public final static int serverPort = 7; // Céng mic dinh ctia Echo Server
public static void main(String[] args) {



try {
if (args.length ==0) { // Kiém tra tham sd, 1a dia chi ctia Server
System.out.print("Syntax: java UDPClient HostName");
return;
}
DatagramSocket ds = new DatagramSocket(); // Tao DatagramSocket
InetAddress server = InetAddress.getByName(args[0]); // Dia chi Server
while(true) {
InputStreamReader isr = new InputStreamReader(System.in); // Nhap
BufferedReader br = new BufferedReader(isr); // mot chudi
String theString = br.readLine(); _ // tir ban phim
byte[] data = theString.getBytes(); // D6i chudi ra mang bytes /
Tao goi tin goi
DatagramPacket dp = new DatagramPacket(data,data.length,server,
serverPort); ds.send(dp); // Send géi tin sang Echo Server
byte[] buffer = new byte[6000]; // Vung dém cho dit liéu nhan //
Goi tin nhan
DatagramPacket incoming = new DatagramPacket(buffer, buffer.length);
ds.receive(incoming); / Chd nhan dit liéu tir EchoServer goi vé
// DBéi dit liéu nhan duoc dang mang bytes ra chudi va in ra man hinh
System.out.println(new String(incoming.getData(), 0, incoming.getLength()));
}

}
catch (IOException e) {

System.err.printin(e);

¥
k
¥

Bién dich va thyc thi chuong trinh nhu sau:

[**|Command Prompt - java UDPEcho

D:N\progs>javac UDPEchoClient. java

D:\progs>java UDPEchoClient localhost
Zin chao ban

2in chao ban

Ban khoe khong 7

Ban khoe khong 7

Chu ¥, khi thyc hién chuong trinh UDPEchoClient phai dua vao ddi sb 1a dia chi
cia may tinh dang thu c thi chuong trinh UDPEchoServer. Trong vi du trén, Server va
Client cung ch ay trén mot may nén dia ch i cu a UDPEchoServer 1a localhost (hay
127.0.0.1). Néu UDPEchoServer chay trén may tinh khac thi khi thuc thi, ta phai biét duoc
dia chi IP cua may tinh d6 va cung cip vao d6 i sd ctia chwong trinh. Chang han, khi
UDPEchoServer dang phuc vu trén may tinh & dia chi 172.18.250.211, ta s€ thuc thi
UDPEchoClient theo cu phap sau:
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java UDPEchoClient 172.18.250.211

1.4. Bai tap ap dung
Chii dé 1: Client & ché d9 c6 ndi két
«  Muc dich:
Viét cac chuwong trinh Client ndi két dén céc server theo cac Protocol chuan.
. Yéu cau
Sinh vién thuc hién céc bai tap sau

o Bai1: Viét chuong trinh nhan ddi s6 1a mot URL. Néi két dén Web
Server trong URL nhén dugc, 13y trang web v€ va in ra man hinh theo
dang textfile (html).

Chii dé 2: Client - Server ché dd c6 noi két

«  Muc dich:
o Viét cac chuong trinh Client -Server theo ché do c6 ndi két.
- Yéu cau

Sinh vién thyc hién cac bai tap sau, vdi moi bai tap hay thiét ké mdt Server
phuc vu & ché dd tuan ty va mot Server phuc vu & ché d song song.

o Bai 1: Viét chuyong trinh theo mé hinh Client-Server s dung
dung Socket & ché d6 c6 ndi két. Trong d6 :
+ Server 1am nhiém vu doc mét ky tur sé tir '0' dén '9".
( Vi du : nhan s6 0 : tra vé "khong" , 1 : tra vé "mot" ; ... ... 9 :tra
vé "chin", néu nhan ky ty khac s 6 thi tra vé "Khong phai sd
nguyén" ). + Client s& nhap vao 1 ky tu, giri qua Server, nhan két
qua tra vé tir Server va thé hién 1én man hinh
o Bai 2: Viét chuong trinh theo mé hinh Client-Server st dung Socket
& ché do co6 ndi két. Trong do :
+ Server s€ nhan cac yéu cau 1a méot chudi c6 khudn dang nhu sau:
""OP Operantl Operant2\n*'
Trong do:
- OP 1a moét ky tu chi phép toan mudn thuc hién: '+, ™", /"
- Operantl, Operant2 1a d6i s6 cuia phép toan.
- Céc thanh phan trén cach nhau bai 1 ky tr tring ' .
- Két thiic yéu cau bang ky tu xuéng dong '\n'.

Moi khi server nh an duogc mot thong diép no sé thuc hién phép toan:
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Operant] OP Operant2 dé cho ra két qua, sau d6 doi két qua thanh
chudi va goi vé Client.

+ Client cho phép ngudi ding nhap cac phép toan mudn tinh theo cach
thirc thong thudng. Vi du: 100+200. Client tao ra thong diép yéu cau theo
dung dang do Server qui dinh, mo ta vé phép toan mu 6n Server thyc thi,
r0i goi sang Server, chd nhan két qua tra vé va in ra man hinh.

Chii dé 3: Client-Server & ché do khong noi két

Muc dich:
o Viét cac chuong trinh Client -Server theo ché do khong nbi két.
Yéu ciu
o Bai1: Viét chuong trinh Talk theo ché d6 khéng ndi két. Cho phép
hai ngudi ngdi trén hai may tinh co thé tan gau (chat) véi nhau.

CHUONG 5
RPC va RMI
Muc dich

Chuong nay nham gidi thiéu cach thirc xay dung cac tng dung phan tan bang cic
co ché goi thu tuc tir xa (RPC - Remote Procedure Call va RMI - Remote Method
Invocation)

A A
Yeu cau
Sau khi hoan tit chuong nay, ban c6 thé:

«  Dinh nghia dugc img dung phan tan 1a gi.

. Trinh bay duoc kién trac ctia mot ing dung phan tan xdy dung theo co ché
goi thu tuc tir xa (RPC).
Trinh bay duoc kién trac ciia mot tng dung phan tan (hay con goi Ung dung
d6i twong phan tan ) xay dung theo co ché RMI ciia Java.
Trinh bay duoc cic co ché lién quan khi xay dung mdt ung dung theo kiéu
RMI.
Trinh bay dugc co ché van hanh cua mot ung dung theo kiéu RMI.
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Giai thich dugc vai tro rmiregistry server.
Liét ké duoc cac 16p cua java hd trg xay dung cac Gmg dung kiéu RMI.
Trinh bay chi tiét cac budc phai qua khi xay dung mot tng dung theo kiéu
RMI.

- Bién soan, bién dich va thuc thi thanh cong chuong trinh minh hoa Hello.

- Phan tich, thiét ké va cai dat duoc cac chuong trinh theo co ché RMI dé giai
quyét cac van dé cu thé.

1.1. Loi goi thu tuc xa (RPC- Remote Procedure Call)

1.1.1. Giéi thidu

Lo1 goi thu tuc xa 1a mot co ché cho phép mdt chuong trinh c6 thé g oi thyc thi mdt
thu tuc (hay ham) trén mo t may tinh khac. Trong chuong trinh lGc nay, ton tai hai loai thu
tuc: thu tuc cuc bo va thu tuc & xa.

«  Thu tuc cuc b Ia thu tuc duoc dinh nghia, cai dat va thyuc thi tai may cua
chuong trinh.

- Thu tuc ¢ xa la thu tuc dugc dinh nghia, cai ddt va thyuc thi trén mot may tinh
khac.

Cu phap gitra 10 1 goi thu tuc cuc bo va ¢ xa thi gidng nhau. Tuy nhién, khi mét tha
tuc & xa duoc goi dén, mot thanh phan ctia chuong trinh goi 14 Stub s& chuyén hudng dé
kich hoat mot thu tyc twong Ung nam trén mot may tinh khac voi may cua chuong trinh
goi. Ddi véi ngudi 1ap trinh, viée goi thi tuc xa va thu tuc cyc bo thi gidng nhau vé mit ca
phap. Py chinh 13 co ché cho phép don gian hoa viéc xay dung cac tng dung Client-
Server. Trong hé théng RPC, Server chinh 12 mdy tinh cung cp cac thu tuc & xa cho phép
cac chuong trinh trén cac may tinh khac go i thy c hién. Client chinh 1a cdc chuong trinh
c6 thé goi cac thi tuc & xa trong qua trinh tinh toan ctia minh.

Mt Client c6 thé go 1 thu tuc ¢ xa cua nhiéu hon mét may tinh. Nhu vay su thuc
thi cua chuong trinh Client ltic nay khong con gbi gon trén md t may tinh cua Client ma n6
trai rong trén nhidu may tinh khac nhau. Pay chinh 1a mé hinh ciia ing dung phan tan
(Distributed Application).

1.1.2. Kién triic ciia chwong trinh Client-Server cai dit theo co ché 10i goi
thua tuc xa
Mot tng dung Client-Server theo co ché RPC duoc xay dung gdm c6 sau phan nhu
so d6 dudi day:

RPCRuntime

iant Hact  —— ... Server Host



Hinh 5.1 Kién trac chuong trinh kiéu RPC

Phan Client 13 mot qué trinh nguoi dung, noi khoi tao mot 1i goi thu tuc tir xa. Moi
101 goi thu tuc ¢ xa trén phén Client s¢€ kich hoat mdt thu tuc cuc bg tuong ing nam trong
phan Stub cua Client.

Phan ClientStub cung cép mo t bd cac ham cuc by ma phﬁn Client c6 th é g0i. Mdi mot
ham cua ClientStub dai dién cho mdt ham & xa duoc cai dat va thuc thi trén Server.

Mbi khi mot ham nao do6 cu a ClientStub dugc goi boi Client, ClientStub s€ dong
g6i mot thong d iép dé mo ta vé th U tuc ¢ xa tuo ng ing ma Client mudn thyc thi cung voi
cac tham s6 néu c6. Sau d6 nod s& nho hé thong RPCRuntime cuc bd gai thong diép nay
dén phan Server Stub cua Server.

Phan RPCRuntime quan 1y viéc truy én thong diép théng qua mang gitta may Client
va may Server. N6 dam nhan viéc truyén lai, bdo nhan, chon dudng goi tin va ma hoa
théng tin.

RPCRuntime trén may Client nhan thong diép yéu cau tir ClientStub, gai nd cho
RPCRuntime trén may Server bang 1énh send(). Sau d6 goi 1énh wait() dé cho két qua tra
vé tir Server.

Khi nhan dugc thong ti€p tr RPCRuntime cua Client goi sang, RPCRuntime bén
phia server chuyén thong diép 1én phan ServerStub.

ServerStub m¢é thong di€p ra xem, xac dinh ham & xa ma Client mudn thuc hién cung
v6i cac tham sb clia nd. ServerStub goi mot thu tuc trong tng nam trén phan Server.

Khi nhan duogc yéu cau cua ServerStub, Server cho thuc thi th tuc duoc yéu cau va
61 két qua thuc thi duge cho ServerStub.

ServerStub dong goi két qua thuc trong mot goi tin tra 101, chuyén cho phan
RPCRuntime cuc bo dé né goi sang RPCRuntime cua Client .

RPCRuntime bén phia Client chuyén goi tin tra 1oi nhan dugc cho phan ClientStub.
ClientStub m¢ thong diép chira két qua thyc thi vé cho Client tai vi tri phat ra 101 goi tha
tuc xa.

Trong cac thanh phan trén, RPCRuntime dwoc cung cip b oi hé théng. ClientStub
va ServerStub c6 thé tao ra thi cong (phai 1ap trinh) hay c6 thé tao ra bing cac cong cu
cung cip boi hé thong.

Co ché RPC dugc hd tro boi hau hét cac hé diéu hanh mang ciing nhu cac ngon ngir
1ap trinh.

1.2. Kich hoat phwong thirc xa (RMI- Remote Method Invocation )
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1.2.1. Gi6i thiéu
RMI 1a mét su cai dit co ché RPC trong ngdn ngir 1ap trinh h wéng ddi twong Java.
Hé théng RMI cho phép mét ddi twong chay trén mot may 4o Java ndy co thé kich hoat
mot phuong thirc ctia mot d6i twg ng dang chay trén mot may o Java khac. Pi tuong co
phuong thirc duoc goi tir xa goi 14 cac dbi tuong & xa (Remote Object).
Mot img dung RMI thuong bao gdm 2 phan phan biét: Mot chuong trinh Server va
mot chuong trinh Client.
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«  Chuong trinh Server tao mot sb cac Remote Object, tao cac tham chiéu
(reference) dén chung va chd nhimg chuong trinh Client kich hoat cac
phuong thirc ciia cac Remote Object nay.

. Chuong trinh Client 14y mot tham chiéu dén mot hoic nhiéu Remote Object trén
Server va kich hoat cic phuong thirc tir xa thong qua cac tham chiéu.

Mot chwong trinh Client c¢6 thé kich hoat cac phuong thirc ¢ xa trén mot hay nhiéu
Server. Tuc 1a sy thyc thi cia chuong trinh duoc trai rong trén nhiéu may tinh. Day chinh
1a dic diém cu a cac (mg dung phan tan. No6i cach khac, RMI 14 co ché dé xay dung cac
ung dung phan tdn dudi ngoén ngir Java.

1.2.2. Kién tric ciia chwong trinh Client-Server theo co ché RMI

Kién tric mot chuong trinh Client-Server theo co ché RMI duge md ta nhu hinh
dudi day:

[ ClemtWM | | ServerWM |

Hinh 5.2 - Kién trac chuong trinh kiéu RMI
Trong do:

. Server la chuong trinh cung cép cac ddi tugng c6 thé duoc goi tir xa.

- Client 13 chuong trinh c6 tham chiéu dén cac phuong thirc cua cac dbi tuong
O xa trén Server.

. Stub chira cac tham chiéu dén cac phuong thirc & xa trén Server.

. Skeleton don nhdn cac tham chiéu tir Stub dé kich hoat phuong thirc tuong
ung trén Server.

. Remote Reference Layer la hé thong truyén thong ciia RMI.

Con duodng kich hoat mot phuong thire ¢ xa duge mo ta nhu hinh dudi day:

hanh




Hinh 5.3 Co ché hoat dong ciia RMI

1.2.3. Cac co ché lién quan trong mdt img dung doi twong phan tan

Trong mdt ing dung phan tan can c6 cac co ché sau:

- Co ché dinh vi doi twong & xa (Locate remote objects): Co ché nay xac dinh
cach thitc ma chuong trinh Client c6 thé 1y duoc tham chiéu (Stub) dén cac
ddi tuong ¢ xa. Thong thuong nguodi ta st dung mdt Dich vu danh ba
(Naming Service) luu giit cac tham khao dén cac ddi tuong cho phép goi tir xa
ma Client sau d6 c6 thé tim kiém.

- Co che giao tiép véi cdc doz twong o xa (Communicate with remote objects):
Chi tiét ctia co ché giao tiép v6i cac ddi tuong & xa duge cai dat bai hé thong
RMI.

- Tai cdc 16p dang bytecodes cho cdc 16p ma né dwoc chuyén tai qua lai giita
May do (Load class bytecodes for objects that are passed around). Vi RMI
cho phép cac chuong trinh goi phuong thirc tir xa trao ddi cac ddi tuong véi
cac phuong thirc ¢ xa dudi dang cac tham sd hay gid tri tra vé ctia phuong
thirc, nén RMI can ¢ co ché can thiét dé tai ma Bytecodes cila cac ddi tuong
tor may 4o nay sang may ao khac.

Hinh dudi diy mo ta mot tng d ung phan tan dudi RMI str dung dich vu danh ba dé
lay cac tham khao cua cac dbi tuong & xa. Trong do:

- Server dang ky tén cho

doi tugng cd theé dugc :5'
goi tr xa cua minh véi

: flent P
Dich vu danh ba ' '

(Registry Server). T |® server URL protocol
. Client tim dbi tuong & 0 .- > I
A 2O (Web server wa el
xa thong qua tén da Web semver J* o L o W ‘II'
T Mg -

dugc ding ky trén %o A

Registry Server (looks
up) va tiép do goi céac Hinh 5.4 Vai trd ctia dich vu tén
phuong thirc ¢ xa.

. Hinh minh hoa ciing cho thy cach thirc ma hé théng RMI sir dung mot
WebServer sin c6 dé truyén tai ma bytecodes cua cic 16p qua lai giita Client
va Server.

1.2.4. Co ché van hanh ciia ciia mdt ing dung Client-Server theo kiéu
RMI
Tién trinh van hanh cia mot Gmg dung Client-Server theo kiéu RMI dién ra nhu sau:

f Budc 1: Server tao ra cac ddi tugng
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cho phép goi tor xa cung voi cac
Stub va Skeleton ctia ching.
f Budc 2: Server st dung 16p
Naming dé dang ky tén cho mdt
doi tuong tir xa (1).
f Budc 3: Naming dang ky Stub
cua doi tuong tur xa voi Registry
Server (2).
f Budc 4: Registry Server san sang
cung cap tham thao dén doi tuong
tir xa khi ¢6 yéu cau (3).
f Client yéu cau Naming dinh vi ddi
tuong xa qua tén da duogc ding ky
(phuong thuc lookup) véi dich vu
tén (4).
f Naming tai Stub cta d6i tugng xa tir dich vu tén ma ddi twong xa da dang ky
vé Client (5).
f Caidit ddi twong Stub va tra vé tham khao ddi tugng xa cho Client (6).
f Client thyc thi mot 101 goi phuwong thirc xa théng qua dbi twong Stub (7).

ilient |

Client JVM

1.2.5. Cac 16p hd tro chwong trinh theo kiéu Client-Server trong Java
Java hd tro cac 16p can thiét dé cai dat cac ung dung Client-Server theo kiéu RMI

trong cac goi: java.rmi. Trong sb d6 cac 16p thudong duoc dung 1a:

java.rmi.Naming
java.rmi.RMISecurityManager
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java.rmi.RemoteException;
java.rmi.server.RemoteObject
java.rmi.server.RemoteServer
java.rmi. server.UnicastRemoteObject

1.3. Xay dung mot rng dung phan tan voi RMI

Xay dung mot tmg dung phan tan bang co ché RMI gdm céc budc sau:

Thiét ké va cai dat cac thanh phan cua Gng dung.

Bién dich cac chuong trinh ngudn va tao ra Stub va Skeleton.
Tao cac 16p co thé truy xuét tir mang can thiét.

Khoi tao rng dung

PO PE

1.3.1. Thiét ké va cai dit cac thanh phan cia ving dung.

Dau tién ban phai xac dinh 16p nao 13 16p cuc bo, 16p nao 1a 1ép duoc goi tir

xa. N6 bao gom céc budc sau:

Dinh nghia cac giao dién cho cac phwong thicc 0 xa (remote interfaces): Mot remote
interface mo ta cac phuong thirc ma no ¢ thé duge kich hoat tir xa bai cac Client.
Di cung véi viée dinh nghia Remote Interface 1a viéc xéc dinh céc 16p cuc bd lam
tham s6 hay gia tri tra vé cua cac phuong thirc duoc goi tir xa.

Cai dat cdc doi twong tir xa (remote objects): Cac Remote Object phai cai dat
cho mot hodc nhiéu Remote Interfaces di dugc dinh nghia. Céc 16p cua Remote
Object class cai dat cho cac phuong thirc dugc goi tir xa da dugce khai bao trong
Remote Interface va c6 thé dinh nghia va cai dit cho ca cac phuong thirc dugce st
dung cuc bd. Néu c6 cac 16p 1am ddi sd hay gia tri tra vé cho cac phuong thirc
duoc goi tur xa thi ta cling dinh nghia va cai dat ching.

Cai dat cdac chuong trinh Client: Cac chuong trinh Client ¢6 st dung céc
Remote Object co thé dugc cai dit o bat ky thdi diém nao sau khi cac Remote
Interface da duoc dinh nghia.

1.3.2. Bién dich cac tip tin ngudn va tao Stubs va Skeleton

Giai doan nay gdém 2 budc: Bude thir nhat 1 dung chuong trinh bién dich javac dé
bién dich cac tap tin ngudn nhu cic remote interface, cac 16p cai dét cho cac
remote interface, 16 p server, 16p client va cac 16p lién quan khac. Ké tiép ta dung
trinh bién dich rmic dé tao ra stub va skeleton cho cac dbi tugng tir xa tir cac 16p
cai dat cho cac remote interface.

1.3.3. Tao cac l6p co6 thé truy xuat tir mang

Tao mQt tap tin chira tat ca cac file co lién quan nhu cac remote interface stub,
cac 16p ho tro ma ching can thiét phai tai vé Client va lam cho tap tin nay c6 thé
truy cap dén thong qua mot Web server.

1.3.4. Thuc thi rng dung
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Thyc thi rng dung bao gém viéc thuc thi rmiregistry server, thuc thi server, va
thue thi client.
Tom lai cac cong viéc phai lam la:
Tao giao dién (interface) khai bao cac phuong thirc duoc goi tir xa cua doi
tuong.
Tao 16p cai dat (implement) cho giao dién da dugc khai bao.
Viét chuong trinh Server.
Viét chuong trinh Client.
Dich céc tap tin ngudn theo dang RMI dé tao ra cac 16p twong Gmg va stub cho
client, skeleton cho server.
Khoi dong dich vu registry.
Thuc hi¢n chuong trinh Server.
Thuc thi chuong trinh Client.

1.3.4. Vi du minh hoa

Trgng vi du nay ching ta dinh nghia mot phuong thuc ‘String sayHello() dugc goi
tor xa. Mo 1 khi phuong thiic nay dugc kich hoat n6 sé tra vé chuoi "Hello World" cho
Client goi no.

Duéi day 1a cac bude dé xay dung ung dung:

Bué ¢ 01: Tao giao dién (interface) khai bao cac phwong thirc duwoc goi tir
xa ciia ddi twong.

o Cu phép tong quat:

import java.rmi.Remote;

import java.rmi.RemoteException;

public interface InterfaceName extends Remote { ReturnType
remoteMethodOne() throws RemoteException; ReturnType
remoteMethodTwo() throws RemoteException;

-

o Dinh nghia remote interface c6 tén la Helloltf, c6 phuong thirc duogc
goi tir xa la String sayHello() nhu sau:

import java.rmi.Remote;

import java.rmi.RemoteException;

public interface Helloltf extends Remote {
String sayHello() throws RemoteException;

}

Luu chuong trinh nay vao tap tin Helloltf java

Budce 02: Tao 16p cai dat (implement) cho giao dién da dwgc khai bao:

o Cu phap tong quat:
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import java.rmi. server.UnicastRemoteObject;
import java.rmi.RemoteException;
public class RemoteClass extends  UnicastRemoteObject
implements InterfaceName {
public RemoteClass() throws RemoteException {
super();
....... /I Implement of Method

public ReturnType remoteMethodOne() throws RemoteException {
....... /I Implement of Method

public ReturnType remoteMethodTwo() throws RemoteException {
....... /Il Definition of Method

o Dinh nghia 16p cai dat c6 tén la Hello cai dat cho remote interface
Helloltf

import java.rmi. server.UnicastRemoteObject;
import java.rmi.RemoteException;
public class Hello extends UnicastRemoteObject implements Helloltf {
public Hello() throws RemoteException {
super();
}
public String sayHello() {
return "Hello World !";
}
}

Luu chuong trinh nay vao tap tin Hello.java

Buéc 03: Viét chwong trinh Server:
o Cu phép tong quat:

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.RMISecurityManager;
public class ServerName {
public static void main(String args[]) {
if (System.getSecurityManager() == null) { / Cai dit co ché bao mat
System.setSecurityManager(new RMISecurityManager());
}

try { )
Il Tao cac doi tuong tir xa

RemoteClass remoteObject = new RemoteClass();

// Bang ky tén cho cac ddi twong tir xa
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Naming.rebind(“RegistryName", remoteObject);

catch (Exception e) { System.out.println(”’Error:
Lo+ e);
¥
¥
¥

o Tao server c6 tén HelloServer chira mot d6i tuong tir xa obj thudc 16p cai dat
Hello. Pang ky tén cho ddi trgng obj 1a HelloObject

Luu chuong trinh nay vao tap tin HelloServer.java

Buwéc 04: Viét chwong trinh Client:
o Cu phép téng quat:

import java.rmi.Naming;
import java.rmi.RemoteException; public
class Client {

public static void main(String args[]) {

String  remoteObjectURL = "rmi://NameServer/RegistryName”;
Interfacename object = null;

try {

object = (InterfaceName)Naming.lookup(remoteObjectURL);
object.remoteMethodOne();

catch (Exception e) {

System.out.println(" Error: "+ e);

¥
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¥
¥

o Tao client c6 tén la HelloClient, tim dbi twong HelloObject trén
rmiregistry chang han tai dia chi 172.18.211.160. Goi phuong thirc
sayHello() va in két qua tra vé ra man hinh.

import java.rmi.Naming;
import java.rmi.RemoteException;
public class HelloClient {
public static void main(String args[]) {
String helloURL = "rmi://172.18.211.160/HelloObject";
Helloltf object = null;

try {
object = (Helloltf)Naming.lookup( helloURL);

String message = object.sayHello();
System.out.printin(message);

catch (Exception e) {
System.out.printin("Client Error :" + e);

¥
¥
¥

Luu chuong trinh vao tap tin HelloClient.java
Buéc 05: Dich cac tip tin ngudn theo dang RMI dé tao ra cac 16p twong
ung va stub cho client, skeleton cho server:

o Cu phap tong quat:
javac InterfaceName.java RemoteClass.java Server.java Client.java

( Tao ra cac 16p InterfaceName.class RemoteClass.class Server.class
Client.class)

rmic RemoteClass
( Tao ra cac 16p cho Skeleton va Stub: RemoteClass_Skel.class
RemoteClass_Stub.class)

o Bién dich cac 16p trong Hello:

javac Hello.java Helloltf.java HelloServer.java HelloClient.java

rmic Hello.class

[3]command Prompt B

D:\progs>javac Hello.java Helloltf.java HelloServer.java HelloClient.java

D:\progs>dir Hello*.class
Uolume in drive D has no lahel.
Uolume Serial Number is 5626—1F9A

Directory of D:\progs

B2/88/2803 11:28a 378 Hello.class
B2/08/2603 11:20a 9284 HelloClient.class
P2/88/2803 11:28a 215 Helloltf.class
B2/688,/2883 11:28a 1,849 HelloServer.class
B2/84,/2803 B3:13a 426 HellolWorld.class
B2/64/2683 B3:13a 1,418 Hello_Skel.class
B2/84,/2803 B3:13a 2,854 Hello_Stub.class

? File<(s) 2,228 hytes

8 Dird(s) 1,533,521.,.928 hytes free




Budce 06: Khéi dong dich vu rmiregistry
o Cu phép tong quat:
start rmiregistry [port]
Cong mic dinh 13 1099.

o Khéi dong dich vu rmiregistry trén cong mic dinh nhu sau:

[ | command Prompt

C:\>start rmiregistry

G\

Khi do6 rmiregistry server s€ chay trén mdt ctra sO méi, giltt nguyén cura s6 nay,
khong dong nd lai.
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D:\j2sdk1.4.0_01'bin\rmiiregistry.exe

Buwéce 07: Thue hién chwong trinh Server
o Cu phép tong quat:
java -Djava.security.policy =UrlOfPolicyFile ServerName

Trong d6 UrlOfPolicyFile 1a dia chi theo dang URL cua tap tin m6 ta chinh
sach vé bao mat ma ngudn cia Server (policy file). N6 qui dinh "ai" (chuong
trinh, may tinh, qua trinh trén) s& c6 quyén download cac tap tin cua nd trong
do co stub. Dé don gian trong phan nay ta cho phep tat ca moi ngudi déu co
quyén download cac tap tin cia Server. Khi trién khai cac ing dung that sy
ta phai c6 cac chinh sach bao mat nghiém ngit hon (Tham khao tai liéu vé
Security cua Java). File policy c6 dang nhu sau:

grant {
/I Allow everything for now permission
java.security.AllPermission; };

Luu ndi dung trén vao tap tin c6 tén policy.java

o Thuc thi HelloServer voi dia tap tin plolicy nim ¢ thu muc
D:\progs\policy.java

[c3]command Prompt - java -Djava.security.policy=file

D:\progs>java —Djava.security.policy=file:///D:/progs/policy.java HelloServer
HelloObject is registried



../../../progs/policy.java
../../../progs/policy.java

Budc 08: Thue thi chwong trinh Client:
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o Cu phip tong
quat java
ClientName
o Thuc thi HelloClient véi dia chi ctia rmiregistry dua vao trong tham sb

Pé thuc thi duoc chuong trinh HelloClient can c6 hai class ndim cung thu muc voi
no la Helloltf.class va Hello_Stub.class.

[c3]Select Command Prompt

D:\progs>java HelloClient localhost
Hello Uorld ¢ i

D:\progs>

1.4. Bai tap ap dung
«  Muc dich:
Xay dyung tng dung phan tan theo co ché RMI.
. Yéu cau
Sinh vién thyuc hién céc bai tap sau:

o Bail: Xay dung mdt rng dung phuc vu viéc ban vé may bay cho cac
dai 1y phan tan & céac tinh thanh khac nhau. Ung dung nay c6 céc 16p
Sau:

f Lop chuyén bay: Pai dién cho mot chuyén bay
f Co cac thudc tinh: S6 hiéu chuyen bay, Ngay gio bay,
Noi di, Noi dén, Thoi gian bay, Tong s6 ghé, S6 luong
ghé di ban, S6 luong ghé con trong
f Céc phuong thirc trén mot chuyén bay: phuong thirc
xem thong tin vé chuyén bay, phuong thirc mua vé,
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phuong thirc tra vé. Dé phuc vu cho nhiéu dai 1y cac
phuong thirc trén thudc loai dugc goi tir xa.
Lép Server, tao ra nhiéu chuyén bay va duy tri no dé cho phép
cac dai ly thuc hién cac giao dich trén chuyén bay cu thé
Client 1a chuong trinh cho phép moi dai ly duogc quyén xem
thong tin vé chuyén bay, mua vé, tra vé theo yéu cau.
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