Tehnologil Java
Curs-

Cristian Frasinaru

acf@nfoiasi.ro

Facultatea de Informatica

Universitatea "Al. |. Cuza” lasi



Remote Method Invocation



Cuprins L

Ce este RMI ?

Tehnologii similare

Arhitectura

Identificarea serviciilor
Componentele unui sistem RMI
Compilarea si executia

e P P P P P P

Descarcarea dinamica a claselor

Tehnoloaii Java — p.2/<



Introducere



Ce este RMI ? L

e Programare de retea la un nivel superior

o Tehnologie Java pentru implementarea
aplicatiilor distribuite

e Ofera o sintax a si semantic a similare cu cele ale
aplicatiilor ne-distribuite
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Caracteristici

e Permite colaborarea obiectelor aflate in masini
virtuale diferite.

a Permite unei aplicatii sa apeleze metode ale unui
obiect aflat in alt spafiu de adrese.

e Implementeaza solutii (la nivel distribuit) pentru:
a Identificarea obiectelor externe (remote)
a trimiterea parametrilor si primirea rezultatelor
o tratarea exceptilor
a gestiunea memorieli

o Portabilitate
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Tehnologii similare L

a CORBA (Common Object Request Broker
Architecture - OMG)

e Java IDL (Interface Definition Language)
o RMI-IIOP (Internet Inter-ORB Protocol)

a DCOM - (Distributed Component Object Model -
Microsoft)

o DCE - (Distributed Computing Environment - Open
Group )

e Web Services
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Comparatie cu alte tehnologii

1

RMI Corba DCE
Mecanism invocare Java RMI Corba RMI RPC JAX-RPC, .NET,...
Format date Serializare CDR NDR
Format mesaje Flux GIOP PDU
Protocol transfer JRMP IOP RPC CO
Interfete Java CORBA IDL DCE IDL
Descoperire Java Registry | COS Naming | CDS

JRMP = Java Remote Method Protocol. ORB = Object Request Broker. CDR = Common

Data Representation. GIOP = General Inter-ORB Protocol. IIOP= Internet Inter-ORB
Protocol. IDL = Interface Definition Language. COS = CORBA Object Services. RPC =

Remote Procedure Call. NDR = Network Data Representation. PDU = Protocol Data

Units. RPC CO = RPC Connect-Oriented protocol. IDL = Interface Definition Language.

CDS = Cell Directory Service.

=
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Aplicatii distribuite - nedistribuite

Local La distant a
Definitie | nterface ?
Implementare | cl ass ?
Creare new ?
Acces referinta ?
Referinta obiect heap ?
Activ > 1 ref. ?
Finalizare finalize ?
Distrugere gc ?
Exceptil Excepti on ?
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Arhitectura RMI



Principiul de baza

Separarea conceptelor de comportament si
Implementare
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Proxy Design Pattern (1) L

Proxy =obiect care functioneaza ca o interfata catre alt
obiect (din refea, memorie, etc.) Tipuri de proxy:

e Remote Proxy

e Virtual Proxy

a Protection (Access) Proxy

a Cache Proxy

e Synchronization Proxy

Q

Smart Reference Proxy
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Proxy Design Pattern (2)
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|dentificarea serviclilor L

- Cum poate fi identificat un obiect in retea ?
- Prin servicii de nume.

o JNDI (Java Naming and Directory Interface)
o RMI Registry

rmi:// <numeServer > [: <port >] /<numeServiciu >

=
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RMI Registry L

o Ultilitarul rmiregistry este inclus in distributia
standard.
Trebuie pornit pe orice masina pe care se gasesc
obiecte ce ofera servicii.
Asteapta cereri de la clientti la un anumit port
(implicit 1099).

a Crearea unui serviciu - se realizeaza pe server Si
presupune exportul unui obiect in registri sub un
nume public.

e Cautarea unui serviciu - este realizata de client cu
metoda Naming.lookoup
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Folosirea RMI



Componentele unui sistem RMI L

e Server
a Interfetele serviciilor
a Clasele cu implementari concrete
a Un serviciu de nume
a Eventual, un server Web

a Client
a Interfetele serviciilor
a O aplicatie client care solicita serviciul
a Eventual, un server Web
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Exemplul 1
Hello World!



Interfat a - Descriere

Hello.java

package servi ce;

| nport java.rm . Renot e;
| nport java.rm . Renot eExcepti on;

public interface Hell o extends Renote {

String sayHell o(String nanme) throws RenoteException;

}
APl — Remote

=
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Clasa - Implementare L

Hellolmpl.java

package server;
| nport | ava.rm . Renot eExcepti on;
| nport service. Hell o;

public class Hellolnpl inplenents Hello {

public Hellolnpl () throws RenoteException {
super () ;

}

public String sayHell o(String nane) {
return "Hello " + nane;

}
}

=
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Aplicatia server L

Server.java

package server;

i nport java.rm.registry. *;

| nport java.rm. server. Uni cast Renot eCbj ect ;
| nport service. Hel | o;

public class Hell oServer {

public static void main(String[] args) throws Exception {
Il *

Hell o hello = new Hell ol npl ();
Hell o stub = (Hell o) Unicast RenpoteCbj ect. exportObject(hello, 0);
Regi stry registry = LocateRegistry. getRegistry();
regi stry.rebind("Hell o", stub);
Systemout.println("Serviciul Hello activat!");
}
}

APl — UnicastRemoteObiject, Registry

=
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Aplicatia client L

Client.java

package client;

i mport java.rm .registry. Locat eRegistry;
i mport java.rm.registry. Registry;
| nport service. Hel | o;

public class Hellodient{

public static void main(String[] args) throws Exception {
Il =*

Regi stry registry = LocateRegistry.getRegistry("local host");
Hello hello = (Hello) registry.|lookup("Hello");

Systemout. println(hello.sayHello("Duke"));
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Exemplul 2
Compute Engine



Descrierea serviciulul

Compute.java

package servi ce;

| nport java.rm . Renot e;
| nport java.rm . Renot eExcepti on;

public interface Conpute extends Renote {

<T> T executeTask(Task<T> t) throws RenoteException;
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Descrierea unuitask L

Task.java

package servi ce;
public interface Task<T> {

T execute();
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Implementare serviciulul L

Computelmpl.java

package server;

| nport java.rm . Renot eExcepti on;
| nport service. Conput e;
| nport service. Task;

public class Conputel npl inplenents Conpute {
public Conputel npl () throws RenoteException {
super();
}
public <T> T executeTask(Task<T> t) {
return t.execute();

}
}

=
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Aplicatia server L

ComputeServer.java

package server;

i nport java.rm.registry. *;

| nport java.rm. server. Uni cast Renot eCbj ect ;
| nport service. Conput e;

public class ConputeServer {

public static void main(String[] args) throws Exception {
Il *

Conput e conpute = new Conput el npl () ;
Conpute stub =

(Conmput e) Uni cast Renot eObj ect . export Cbj ect (conpute, O0);
Registry registry = LocateRegi stry. getRegistry();
regi stry. rebi nd("Conpute”, stub);
Systemout.println("Serviciul Conpute activat!");
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Aplicatia client L

ComputeClient.java

package client;

i mport java.rm .registry. Locat eRegistry;
I nport java.rm.registry. Registry;
| nport service. Conput e;

public class Conputedient{

public static void main(String[] args) throws Exception {
Il =*

Registry registry = LocateRegi stry. getRegistry("local host");
Conpute conpute = (Conpute) registry.|lookup("Conpute");

Task task = new Pi (1000);
System out. println(conpute. execute(task));
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Implementarea unui task L

Pi.java

package client;

| nport java.io. Serializable;
| nport | ava. nmat h. Bi gDeci mal ;
| nport service. Task;

public class Pi inplenments Task<Bi gDeci mal >, Serializable {
private final int digits;
public Pi(int digits) {
this.digits = digits;
}
public Bi gbheci mal execute() {

return new Bi gDeci mal (3. 14);

}
}

Pi.java — DestroyAll.java

=
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Fisierele de permisiuni

—— Inlocuim * cu:

I f (System get SecurityManager() == null) {
System set Securi t yManager (new SecurityManager());

}

server.policy

grant codebase "file:/d:/java/ RM Server/buil d/cl asses" {
perm ssion java.security. All Perm ssi on;

}
client.policy

grant codebase "file:/d:/java/RM dient/build/classes" {
perm ssion java.security. All Perm ssion;

¥

=
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Des@&rcarea dinamica a claselor ¥

Intrebari:
e Unde gaseste clientul interfetele Compute si Task ?

o Unde gaseste serverul definitia clasei Pi ?

Raspuns=Codebase

A codebase can be defined as a source, or a place, from which to load classes into a

virtual machine You can think of your CLASSPATH as a "local codebase"

=
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Codebase

Client
brovrser

1.Client requests an applet
P

;

A, Applet
execiites

il

2. Serverdownloads the
applet’s class definition

Applet
SErVET

(httpd)
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Des@&rcarea dinamica stub-ului ¥
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Des@rcarea altor clase

RIAI dlient

B, Client makes a rermote method call,
passinga subbype unknown to the rermeo

i

object as a rernote method parameter
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Imagine de ansamblu
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Transmiterea parametrilor L

o Tipuri primitive

a Tipuri referinf a
Obiectele sunt transmise folosind mecanismul
serializ arii .

o Tipuri "remote”
Tipul returnat de serviciu va fi transmis clientului prin
iIntermediul unui obiect proxy.
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Compilarea si executia L

La nivel de server
- ava. security. policy=server.policy
-Dyava.rm . server.codebase=file:/d:/java/ RM Server/di st/ RM Server.jar
- ava. rm . server. host nanme=| ocal host

La nivel de client

- ava. security. policy=client.policy
-D ava.rm . server. codebase=file:/d:/java/RM dient/dist/RMCient.jar
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Alte servicii RMI



|dentificarea sursei unui apel

getClientHost

public class MyRenot eC ass extends Uni cast Renot eCbj ect {
public void nyRenoteMet hod() {
try {
String client = getdientHost();
Systemout.printin("Called by " + client);
} catch (ServerNot Acti veException e) {
Systemout.println("Server not active \n" + e);

}
}

Tehnoloaii Java — n.38/¢



Listarea obiectelor din registri L

Naming.list

| nport java.rm. *;

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

String host = "l ocal host: 1099";
String[] nanmes = Namng.list("//" + host + "/");
for (int i = 0; I < nanmes.length; i++)

Systemout. println(nanes[i]);

}
}

rm :/ /| ocal host: 1099/ ApplServer
rm :/ /| ocal host: 1099/ App2Ser ver

=

Tehnoloaii Java — pn.39//



Distributed Garbage Collection L

e Mecanism de num arare a clientilor care acceseaza
un serviciu.

e Obiectele sunt marcate: dirty/clean

e Mecanism de notificare cand nu mai exista clienti
active: Unr ef er enced

e Timeout: j ava.rm . dgc. | easeVal ue (10min)

e Un client trebuie sa poata trata situatii in care
obiectul referit a "disparut".
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