RPC va RMI

e Khai niém RPC

e Khai niém RMI

e Cac budc cai dat RMI trong Java
e Vidu vé RMI
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RPC (Remote Procedure Call)

e Khai niém
» RPC: goi thu tuc & xa.
+ Trong sudt vé mat nglr nghia: goi thu tuc & xa ciing co cu
phap tucong tu’ nhu goi thu tuc cuc bo.
+ Dinh hudng IGi goi dén may tinh dich & xa thong qua khai
niém Stub.
= Ddn gian hoda viéc xay dung cac 'ng dung Client-Server
Server : cung cap céac thi tuc & xa
Client : goi cac thu tuc & xa trong qua trinh tinh toan cua minh.
= MO hinh clia ’'ng dung phan tan (Distributed Application):

Thuwe thi cla chwong trinh dwoc trdi réng ra trén nhiéu may
tinh khac nhau.
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RPC (Remote Procedure Call)

e Kién truc chwong trinh

Mo goi
két qua

- T ——

- - - ———

cuc bd

Goi thu tuc Thure thi
thu tuc

Bong gol M& goi Dong go
Io‘:l mo ta thong diép két qua
Ye thu tuc yéu ciu

O xa

Dam bao viéc truyén lai,

ma hoéa

I
I
|
I
I
) bao nhan, chon dwdng,
|
J
I
I

[ Call Packet |

e - - - -

T e s e e e s e o -

-----------------

Client Host

= | Result Packet |

B6 médn HTMT&TT, Khoa Céng Nghé Théng Tin va TT, PH Can Tho

o e



RMI (Remote Method Invocation)

e Khai niém
+ Cai dat RPC bang ngon ngir Java.
+ Cho phép 1 phuadng thirc thuc thi tir xa trén nhiéu may ao
khac nhau.

e Kién truc irng dung
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RMI (Remote Method Invocation)

e Con dudng kich hoat 1 phwong thirc & xa
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RMI (Remote Method Invocation)

e Co ché van hanh clta 1 &ng dung Client-Server theo kiéu RMI

« Bwérc 0: Server tao ra cac doi
tworng cho phép goi tr xa cung voi
cac Stub va Skeleton cua chung.

« Bwéc 1: Server str dung 1&6p ,
Naming dé dang ky tén cho mot doi
twong tir xa.

* Bwore 2: Naming dang ky Stub cua
doéi twong tw xa voi Registry Server.

. Bu’é’c’3: Registry Server san sang
cung cap tham thao dén doi twong
tlr xa khi co yéu cau.
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RMI (Remote Method Invocation)

e Co ché van hanh clta 1 &ng dung Client-Server theo kiéu RMI

* Bwée 5: Naming tai Stub cua
doi twong xa twr dich vu tén ma doi
twong xa da dang ky vé Client

« Bwéc 4: Client yéu cau
Naming dinh vi dbi twong
xa qua tén da dwoc dang
ky (phwong thire lookup)
vOi dich vu tén

Bwéc 7: Client thwc thi
mét 1&i goi phwong
thire tir xa thdng qua
dbi twong Stub

Chent JVIM
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Bwéc 6: Cai dat dbi twong
Stub va trd vé tham khao
doi tworng xa cho Client.

Server

Server JVM




RMI (Remote Method Invocation)

e Cac I&p clia Java ho tro xay dwng tng dung RMI
+~ Cac gbéi java.rmi va java.rmi.Server
+ Cac Idp thuong dung la:
java.rmi.Naming
java.rmi.RMISecurityManager
java.rmi.RemoteException
java.rmi.Server.RemoteQObject
java.rmi.Remote
java.rmi.Server.UnicastRemoteObject
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RMI (Remote Method Invocation)

e Xay dwng wrng dung phan tan voi RMI

1.

Tao giao dién (interface) khai bao cac phucng thic dugc
goi tU xa cua doi tugng.

Tao I8p cai dat (implements) cho giao dién da dudc khai
bao.

Viét chuong trinh Server.

Viét chuang trinh Client.

Dich cac tap tin ngudn theo dang RMI (rmic) dé€ tao ra cac
I6p tudng U'ng va stub cho Client, skeleton cho Server.
Khdi dong dich vu registry (rmiregistry).

Thuc hién chuong trinh Server.

Thutc thi chuang trinh Client.
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RMI (Remote Method Invocation)

e Vi du minh hoa:
Xay dwng wrng dung phan tan theo dang RMI:
= Dinh nghia 1 phudng thutc String sayHello() cho phép goi tu xa.

. Khi kich hoat phuong thirc dé: s& tra vé két qua 1a 1 chuoi
"Hello RMI" cho Client goi no.
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RMI (Remote Method Invocation)

e Buwdc 1. Tao interface khai bao phwong thirc tir xa

import java.rmi.Femote,
import java.rmi.Femotebxcepton,

public interface Heloltf extends Remots {
public String  sayBelo() throws RemoteException;
h

e Buwdc 2: Tao I&p cai dat cho interface khai bao & trén

Import java.rmi Remotebxoepton;
import java.rmi.server UnicastfemoteOhiject;

public class Helo extends UnicastRemoteObiect implements HelloItf {
public Helol ) throws RemoteException {
super( J;

h
£ Cai dat ham cho phep gol U xa

public String  sayHello() {
return "Hello RMIY

¥
¥
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RMI (Remote Method Invocation)

e Buwdc 3: Chuong trinh Server, tao ddi twong cho phép
goi ham tw xa.

import java.rmi.*;
import java.net Malfor medURLException;
public class HeloServer {
public static void main(=ting[ ] args) {
ifi System.getSecurityManager(==null)  // Cal dat co che bao mat
System.setSecurityManager (new RMISecurityManager ()7,
try{
Hf Tao ra doi uong cho phep goi ham 0 xa
Hello obj = new Helol ),
System.out.printn( Tao ducc doi tuong cho phep goi tu xa");
Ff Dang ky doi tuong
Marming. rebind(HeloObject”, abi);
Systerm.out.prindn("Da dang ky doi tuong de goi tu xa thanh cong 1M,
I
catch(RemoteException &)
{ Systermn.out.printn( Lol trong khi khol tao doi tuong i xa™); b
catch(Malfor med JRLExcepton &)
{ Systerm.out.printin{"Loi trong khi dang ky doi tuong tu=a™); }
1

I
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RMI (Remote Method Invocation)

e Budc 4: Chwong trinh Client, tao doi twong tham chiéu
dén doi twong tr xa, goi ham tw xa trén doi twgng do.

Import java.rmi.™*;
import java.net.MalformedURLException;
publc class HeloClent |
public static woid main(Stingl ] args) |
try{
A Do i doi tuong i xa
Helloltf ref = (HeloItf) MNaming lookuprmi: /172,12, 211, 160/HeloObject™);
A Goi ham fren doi tuong
String result = ref sayvBelo);
Systern.out.prindn"Ket gua nhan duoc la: " + result);
L
catch(MotBoundException &)
1 Systerm,out.printdnKhong tm thay dol tuong goi 1 xa"); }
catch(MalformedURLExcepton &)
I Systerm.out.printn"Sal trong dinb dang LRL™); F
catch(RemoteException &)
1 System.out.prindnd Lol tong khi gol ham two=a" ;) }

¥
¥
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RMI (Remote Method Invocation)

e Buwodc 5: Dich céac tap tin ngudn theo dang RMI
javac Helloltf.java Hello.java HelloServer.java HelloClient.java
Két qua: Helloltf.class, Hello.class, HelloServer.class, HelloClient.class

rmic Hello
Két qua: Hello—Skekelass, Hello_Stub.class

e Budc 6: Khéi ddng dich vu rmiregistry

start rmiregistry [port]
Cong méc dinh la 1099.

B ChWindows\system32omd.exe -.
B

& Ci\Program Files\Java\jdkL6.0_05\bin\rmiregistry.exe L= 0 [

D:\Widudavarstart rmiregistry

D:\Widudavar

Khéng déng clra s6 nay lai
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RMI (Remote Method Invocation)

e Budc 7: Thuwc thi Server

java -Djava.rmi.server.hosthame=IP_Of_Server
-Djava.security.policy=URL_Of_PolicyFile ServerName
URL_Of_PolicyFile: dia chi theo dang URL cua tap tin mo ta
chinh sach vé bao mat ma nguoén cua Server (policy file).
File cd dang sau (tham khdo thém Vé tai liéu Security cua Java):
grant {
// Gia str cho phép moi nguwdi déu dwoc download tap tin trén Server
permission-ava-cacurity AllRacmiccian:

1 Gia s tap tin policy nam & thu muc
’ D:\ViduJava\policy.java

4 | O WINNT  system32'. cmd.exe - java -Djava.security.policy =file:/ /D

D:xUiduJavaljava —Djava.zecur 1t_l,|l policy=file: /D UiduJavaspolicy. java HelloServer
Tao duoc doi twong cho phep gol tu xa

Da dang ky doi twong de goi tu xa thanh cong t??

B6 médn HTMT&TT, Khoa Céng Nghé Théng Tin va TT, PH Can Tho



RMI (Remote Method Invocation)

e Buwdc 8: Thuwe thi Client

=4 I WINNT  system32cmd.e

D:sUidudJava>*java HelloClient
Ket gua nhan dwoc la: Hello RMI

D=sUidudJava>
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