O
O
O
O RMI
O IDL CORBA
“ (Object
everywhere)”
2
ad CORBA , CORBA(Common Object Request Broker Architecture)
( G+ )
5



5-1:

C/s

HTML

XML

HTML

OoOoP



Management Group” OMG(www.omg.org)
CORBA
Request Broker)
ORB OMG ORB
Internet Inter-ORB Protocol IHOP
) ORB
CORBA

CORBA
CORBA

IDL(Interface Definition Language)

IDL
IDL
CORBA

. “Object

“ common object request broker architecture”,

ORB(Object
ORB
. ORB
.(COM+
COM+
CH++, ,
(IDL
)
CORBA
, CORBA
CORBA

RMI CORBA



: CORBA CORBR
CORBA RMI
RMI I1OP
CORBA RMI
RMI
CORBA
. RMI

. Customer Find
5-2:

RMI ,

RMI
RMI

RMI
C++

C++

Warehouse
.Find
52 )



O 0o o o o

(rethrows)

(unmarshall)

53

(big-endian)

( look and feel)

(stub)



central Warehouse getQuantity

central Warehouse.getQuantity (" SuperSucker 100 Vacuum Cleaner");

interface Warehouse
{ public int getQuantity(String description)

throws RemoteException;

Warehouse centralWarehouse =. . . ;




RMI

RMI

RMI



TCP/IP

interface Product //
extends Remote

{ public String getDescription() throws RemoteException;
}

java.rmi Remote

RemoteException — . ,

RemoteException

Product p=...;



1
String d = p.getDescription();
System.out.printIn(d);

public class Productlmpl
implements UnicastRemoteObject
{ public ProductImpl(String d)
throws RemoteException
{ descr = d;

}

public String getDescription()
throws RemoteException

{return"l ama" +descr +". Buy me!";

}
private String descr;

getDescription

(concrete) UnicastRemoteServer

: Productimpl ,

java.rmi.server RemoteServer



RemoteServer

UnicastRemoteObject

UnicastRemotServer

RemoteServer

54
5-4:
UnicastRemoteObject
TCP/IP
RMI Sun
RMI , Sun
M ulti castRemoteServer
UDP
RMI )
(
51)
51RMI
( , Product)
Impl (', Productimpl)

Server ( , ProductServer)




Client (', ProductClient)

_Stub (', Productlmp_Stub) rmic
_Skel (', Productimpl_Skel)
Productimpl
rmic
rmic Productimpl_Stub.class
DK 11

Productimp|_Skel.class

:rmic javac

(bootstrap registry)

. Sun RMI



1
Productimpl p1 = new Productlmpl("Blackwell Toaster");
Naming.bind("toaster",pl);

1
Product p
= (Product)Naming.lookup(" rmi://your server.com/toaster");
RMI URL rmi:/

rmi://local host:99/central_warehouse

1099

, (rebind)

(look-up)

RMI

),



RMI

5-1 toaster microwave Product

5-1: ProductServer java
import java.rm.*;
i mport java.rm.server.*;

i nport sun. appl et. *;

public class Product Server
{ public static void main(String args[])
{ try
{ Systemout.println

("Constructing server inplenentations...");

Product | npl pl
= new Product | npl ("Bl ackwel | Toaster");
Product | npl p2

= new Product | npl (" ZapXpress M crowave Oven");

Systemout. println

("Binding server inplenentations to registry...");

Nam ng. rebi nd("toaster", pl);

Nam ng. r ebi nd(" m crowave", p2);

Systemout.println
("Waiting for invo s fromclients...");
}
cat ch( Exception e)
{ Systemout.printin("Error: " + e);

}



5-2: Productimpl.java
import java.rmi.*;

import java.rmi.server.*;

public class Productimpl
extends UnicastRemoteObject
implements Product
{ public Productlmpl(String n)
throws RemoteException
{ name =n;

}

public String getDescription()
throws RemoteException

{ return"l ama" + name + ". Buy me!";

}

private String name;

5-3: Product.java

import java.rmi.*;

public interface Product extends Remote

{ String getDescription()

throws RemoteException;



95 NT )
(start
start rmiregistry

rmiregistry &

start java ProductServer

java ProductServer &

javaProductServer

: DK

javaw

. Start
Curl +C

RMI
rmic

javaw

main

UnicastRemoteServer

RMI
start java javaw

javaw

javaw

, Start



. Naming

rmi:/toaster

rmi:/microwave

5-4: ShowBindings.java
import java.rmi.*;

import java.rmi.server.*;

public class ShowBindings
{ public static void main(String[] args)
{ ty
{ String[] bindings = Naminglist("");
for (inti = O; i < bindings.length; i++)
System.out.println(bindinggi]);
}
catch(Exception €)
{ System.out.printin("Error: " + €);
}

Product

RMI
StubSecurityM anager

System.setSecurityManager (new RM I SecurityManager());

list

5-4)



RMI

5-5 . RMI
Product getDescription

5-5: ProductClient.java
import java.rmi.*;

import java.rmi.server.*;

public class ProductClient
{ public static void main(String[] args)
{ System.setSecurityManager(new RMISecurityManager());
String url = "rmi://localhost/";
/I change to "rmi://yourserver.com/"
/I when server runs on remote machine
/I yourserver.com
try
{ Product cl1 = (Product)Naming.lookup(url + "toaster");
Product c2 = (Product)Naming.lookup(url + "microwave");
System.out.printIn(cl.getDescription());
System.out.printin(c2.getDescription());
}
catch(Exception €)
{ System.out.printin("Error " + €);

}
System.exit(0);



, RMISecurityManager

U RMI

RMI (policy file)

1024
(RMI 1009 1024 )

grant
{ permission java.net.SocketPermission

"*:1024-65535"," connect”;

java ProductClient -Djava.security.policy=client.policy

:JDK11 RMI

RMI )
RMI



javac Product* .java

2. rmic
rmic -v1.2 ProductI mpl

3. RMI
start rmiregistry

rmiregistry &

start java ProductServer

java-Djava.security.policy =client.policy ProductClient

| am aBlackwell Toaster. Buy me!

| am a ZapXpress Microwave Oven. Buy me!

getDescription
lookup
getDescription
Productimpl getDescription
( 55
)
5-5 getDescription
java.rmi.server.Naming
O static Remote lookup(String url)
URL . NotBound

O static void bind(String name, Remote obyj)
name  obj . Already



-BoundException

O static void unbind(String name)

name . name

O static void rebind(String name, Remote obyj)

name

O static String[] list(String url)
URL

RMI

server
download

client

server:
ProductServer.class
Productlmpl.class
Product.class

Productimpl_Stub.class

codebase

URL

NotBound



download

Download:
Productimpl_Stub.class

Product.class

JDK1.1

Client:
ProductClient.class
Product.class

Client.policy




ftp://java.sun.com/pub/jdk1.1/rmi/class-server.zip

client.policy
O RMI
OHTTP ( 80 )
grant:

{ permission java.net.SocketPermission
“*:1024-65535" , “ connect” ;
permission java.net.SocketPermission

“*:80", “connect”;

1024

RMI

RMI

URL



java.rmi.server.codebase property:

start java

-Djavarmi.server.codebase = http://local host/downl oad/ProuductServer

- URL 0

4, java.security.policy

java -Djava.security.policy=client.policy ProductClient

URL

Permission java.io.FilePermission

“ downloadDirectory” , “ read” ;

(path)

permission java.io.FilePermission
“ c\\home\\test\\download\\-“ , “ read” ;

permission java.io.FilePermission
“/home/test/download/-* , “ read”;

RMI



start java

-Djava.rmi.server.codebase=file:/c\home\test\downl oad\ProductServer

java—Djava.rmi.server.codebase=file://home/test/downl oad\ProductServer &

(URL )
RMI

grant

{ permission java.net.SocketPermission
“yourserver.com:1024-65535" , “ connect” ;

permission java.net.SocketPermission

“yourserver.com:80” , “ connect” ;

b

RMI URL

String url =*“ rmi://yourser.com” ;

Product c1 = (Product)Naming.lookup(url + “ toaster”);

RMI

RMI URL

URL

513



RMI

RMI
http://archives.java.sun.com/archives/rmi -users.html RMI
U ?
a
O rmiregistry ?,
2
I:l ’)1
(
a : URL
/ \\- , A\
?
ad codebase URL / ?

RMI
, rmiregistry

Remote



getDescription
1 12
(
5-6:
Customer
Product

String

56

57

String

Remote

String

. Customer

12



5-7:

! . product warehouse

56 57

5-6: Product.java
import java.rmi.*;

import java.awt.*;

public interface Product
extends Remote

{ String getDescription() throws RemoteException;

Static final int MALE = 1;
Static final int FEMALE = 2;
Static find int BOTH = MALE + FEMALE }

5-7: Warehousejava
import java.rmi.*;

import java.util.*;

public interface Warehouse
extends Remote
{ public Vector find(Customer c)

throws RemoteException;



5-8

(.. ) Product
getDescription Product
match . match
match RemoteException
5-9  Customer . Customer
5-11 Warehouse . Productimpl Warehousel mpl
. add
. find
Customer , warehouselmpl find
, WarehouseClient
clear
, Productimpl  Warehousel mpl
2
511 , Warehousel mpl
add find Productimpl

512




5-13 . submit

find . ( clear

, . getDescription

java—Djava.rmi.server .logCalls=ture WarehouseServer

. RMI

5-8: Productimpl.java

import java.rm.*;

i mport java.rm.server.*;

public class Product!| npl
ext ends Uni cast Renot eChj ect
i mpl ement's Product
{ public Productlnpl(String n, int s, int agel, int age2,
String h)
t hrows Renot eException
{ nane = n;
agelLow = agel;
ageH gh = age2;
Sex = s;

hobby = h;

public bool ean match(Custoner c¢) // |ocal nethod



{ if (c.getAge() < agelLow || c.getAge() > ageH gh)
return fal se;
if (!c.hasHobby(hobby)) return fal se;
if ((sex & c.getSex()) == 0) return fal se;

return true;

public String getDescription()
t hrows Renot eException

{ return "l ama " + nane + ". Buy ne!";

}

private String nang;
private int agelLow
private int ageH gh;
private int sex;

private String hobby;

5-9:Customer java

i mport java.io.*;

public class Custoner inplenents Serializable

{ public Custoner(int theAge, int theSex, String[] theHobbies)

{ age = theAge;

sex = theSex;

hobbi es = t heHobbi es;

public int getAge() { return age; }

public int getSex() { return sex; }

publ i c bool ean hasHobby(String aHobby)
{ if (aHobby == "") return true;



for (int i = 0; i < hobbies.length; i++)

if (hobbies[i].equal s(aHobby)) return true;

return fal se;

public void reset()
{ age = 0;
sex = 0;

hobbi es = nul | ;

public String toString()
{ Stringresult ="Age: " + age + ", Sex:
if (sex == Product.MALE) result += "Male";
else if (sex == Product. FEMALE) result += "Fenal e";

el se result += "Male or Fenal e";

result += ", Hobbies:";
for (int i = 0; i < hobbies.length; i++)
result +=" " + hobbies[i];

return result;

private int age;
private int sex;

private String[] hobbies;

5-10: Warehousejava

import java.rm.*;

import java.util.*;

public interface \Warehouse

ext ends Renote



{

public Vector find(Custoner c)

t hrows Renot eExcepti on;

5-11: Warehousel mpl.java

import java.rm.*;

import java.util.*;

i mport java.rm.server.*;

public class Warehousel npl

{

ext ends Uni cast Renot eChj ect

i npl emrent s War ehouse

publ i c War ehousel npl ()

{
}

public synchroni zed voi d add(Productlnpl p) // |ocal

{
}

t hrows Renot eException

products = new Vector();

products. add(p);

public synchroni zed Vector find(Custoner c)

t hrows Renot eException
Vector result = new Vector();

for (int i =0; i < products.size(); i++)

{ Productlnpl p = (Product!lnpl)products.get(i);

if (p.match(c)) result.add(p);

}

resul t.add(new Product! npl ("Core Java Book",
0, 200, Product.BOTH ""));

c.reset();

return result;

nmet hod



private Vector products;

5-12: WarehouseServer .java

import java.rm.*;

i mport java.rm.server.*;

public class WarehouseServer
{ public static void main(String[] args)
{ try
{ Systemout.println

("Constructing server inplenentations...");

\War ehousel npl w = new War ehousel npl () ;
fillWarehouse(w);

Systemout. println

("Bi nding server inplenentations to registry...

Nami ng. rebi nd("central _war ehouse", w);

Systemout. println

("Waiting for invocations fromclients...");
}
cat ch( Exception e)
{ Systemout.println("Error: " + e);
}

public static void fillWrehouse(Warehousel npl w)
t hrows Renot eException
{ w add(new Product | npl ("Bl ackwel | Toaster",

Product. BOTH, 18, 200, "Househol d"));



w. add( new Product | npl (" ZapXpress M crowave Oven",
Product. BOTH, 18, 200, "Househol d"));

w. add( new Product | npl ("Ji nbo After Shave",
Product. MALE, 18, 200, "Beauty"));

w. add( new Product | npl ("Handy Hand G enade",
Product. MALE, 20, 60, "Gardening"));

w. add(new Product !l npl ("Di rt D gger Steam Shovel ",
Product. MALE, 20, 60, "Gardening"));

w. add( new Product | npl ("U238 Wed Killer",
Product. BOTH, 20, 200, "Gardening"));

w. add( new Product | npl ("Van Hope Cosnetic Set",
Product. FEMALE, 15, 45, "Beauty"));

w. add( new Product | npl (" Persistent Java Fragrance",
Product . FEMALE, 15, 45, "Beauty"));

w. add( new Product | npl (" Rabi d Rodent Conputer Mouse",
Product.BOTH, 6, 40, "Conputers"));

w. add( new Product | npl
("Learn Bad Java Habits in 21 Days Book",
Product . BOTH, 20, 200, "Conputers"));

w. add(new Product!lnmpl ("M first Espresso Maker",
Product. FEMALE, 6, 10, "Househol d"));

w. add( new Product | npl ("JavaJungl e Eau de Col ogne",
Product. FEMALE, 20, 200, "Beauty"));

w. add( new Product | npl (" Fast/Wde SCSI Cof fee Maker"
Product. MALE, 20, 50, "Conputers"));

w. add( new Product | npl ("Cd ueLess Network Conputer”,
Product . BOTH, 6, 200, "Conputers"));

5-13: WarehouseClient.java

i nport java.awt.*;



i mport
i mport
i mport
i mport
i mport
i mport

java. awt . event. *;
java.io.*;
java.rm.*;
java.rm.server.*;
java. util.*;

j avax. swing. *;

public class Warehoused i ent

{ public static void main(String[] args)

{ JFrane franme = new Warehoused i ent Frame();

frane. show();

cl ass Warehoused i ent Frane extends JFrane

i mpl ement's Acti onLi st ener

{ public Warehoused i ent Frane()

{

initu();

Syst em set Securi t yManager (new RM SecurityManager ());

try

{

}

Properties props = new Properties();

String fil eNane = "Warehoused i ent. properties";

FilelnputStreamin = new Fil el nput Strean{fil eNane);

props. | oad(in);

String url = props. getProperty("warehouse.url");
if (url == null)
url ="rm://local host/central warehouse";

central War ehouse = (War ehouse) Nam ng. | ookup(url);

cat ch( Exception e)

{
}

Systemout.println("Error: Can't connect to warehouse.

"4 e):



private void cal | War ehouse( Cust orrer c)
{ try
{ Vector recomendations = central Warehouse. fi nd(c);
resul t.setText(c + "\n");
for (int i =0; i < recomendations.size(); i++)
{ Product p = (Product)reconmendations. get(i);
Stringt = p.getDescription() + "\n";

resul t.append(t);

}
}
cat ch(Exception e)
{ result.setText("Error: " + e);
}

public void actionPerfornmed(Acti onEvent evt)

{ Object[] hobbyOhjects = hobbhi es. get Sel ect edVal ues();
String[] hobbyStrings = new String[ hobbyChj ects. | ength];
Syst em ar raycopy( hobbybj ects, 0, hobbyStrings, O,

hobbybj ects. | engt h) ;
Custoner ¢ = new Custoner (I nt eger. parsel nt (age. get Text()),
(mal e.isSel ected() ? Product. MALE : 0)
+ (femal e.isSel ected() ? Product. FEMALE : 0),
hobbyStri ngs);

cal | war ehouse(c);

private void initU ()
{ setTitle("Warehousedient");
set Si ze(300, 300);
addW ndowLi st ener (new W ndowAdapt er ()
{ public void w ndowd osi ng( WndowEvent e)
{ Systemexit(0);
}
P



get Cont ent Pane() . set Layout (new & i dBagLayout ());

Gri dBagConstraints gbc = new Gi dBagConstraints();
gbc.fill = GidBagConstrai nts. HORI ZONTAL;

gbc. wei ghtx = 100;

gbc. wei ghty = 0;

add(new JLabel ("Age:"), gbc, 0, 0, 1, 1);
age = new JText Fiel d(4);

age. set Text ("20");

add(age, gbc, 1, 0, 1, 1);

mal e = new JCheckBox("Mal e", true);
femal e = new JCheckBox("Fenal e", true);
add(male, gbc, 0, 1, 1, 1);

add(female, gbc, 1, 1, 1, 1);

gbc. wei ghty = 100;

add(new JLabel (" Hobbi es"), gbc, 0, 2, 1, 1);

String[] choices = { "Gardeni ng", "Beauty",
"Conput ers”, "Househol d", "Sports" };

gbc.fill = GidBagConstraints. BOTH;

hobbi es = new JLi st (choi ces);

add(new JScrol | Pane(hobbi es), gbc, 1, 2, 1, 1);

gbc. wei ghty = 0;

gbc.fill = GidBagConstrai nts. NONE;

JButton subm tButton = new JButton("Submt");
add(subm tButton, gbc, 0, 3, 2, 1);

submi t But t on. addAct i onLi st ener (thi s);

gbc. wei ghty = 100;
gbc.fill = GidBagConstraints. BOTH;
result = new JText Area(4, 40);

resul t.set Edi tabl e(fal se);



add(result, gbc, 0, 4, 2, 1);

private void add(Conponent ¢, GidBagConstraints gbc,
int x, inty, int w int h)
{ gbc.gridx = x;
gbc.gridy =vy;
gbc.gridwidth = w
gbc. gri dhei ght = h;
get Cont ent Pane() . add(c, ghc);

private Warehouse central War ehouse;
private JTextField age;

private JCheckBox nal e;

private JCheckBox fenal g;

private JLi st hobbi es;

private JTextArea result;

Remote



. . Productimpl BookImpl

class Booklmpl extends productlmpl

{ public BookImpl(String title, String thel SBN,
int sex, int agel, int age2, String hobby)
{ super( title + “Book” , sex, agel, age2, hobby);
IDBN = thel SBN;
}
public String getStockCode() { return ISBN; }
String ISBN;
}
Productimpl . Productimpl
( 58 )
5-8:
Product
Bookimpl

interface StockUnit extends Remote

{ public String getStockCode() throws RemoteException;
}

class Booklmpl extends Productlmpl implements StockUnit
{ public Booklmpl (String titile, String thel SBN,
int sex, int agel, int age2, String hobby)
throws RemoteException
{ super(title + “ Book “ , sex, agel, age2, hobby);
ISBN = thel SBN;

, BookImpl
StockUnit



}

public String getStockCode() throws RemoteException
{ return 1SBN; }

private String ISBN;

59

, Product  Stockunit

, instanceof

Product
Vector result = centralWarehouse.find();
for(inti =0;i <result.size(); i++)
{ Product p = (Product) result.elementAt();
}
instanceof

if ( p instanceof Bookimpl) //
{ Bookimpl b = (Booklmpl) p;
}

p . BookImpl

Booklmpl_Stub



if ( p instanceof Booklmpl_Stub) //

{ Booklmpl_Stub b = (BookImpl_Stub) p; //
}
RMI
rmic
if ( pinstanceof StockUnit)
{ StockUnit s = (StockUnit)p;
String ¢ = s.getStockCode();
}
StockUnit p
getStockCode
I:l 1
2 equals
, hashCode
, Object equals
RemoteException ,
RemoteException
equals hashCode



, (stub) (server)
equals  hashCode
equals
hashCode
(behavior)
5-10: equals hashCode
RemoteObject
equals hashCode
(hashing)
clone ,
clone
clone

RemoteException

CloneNotSupportedException

clone

RemoteObject

equas

5-10



. equals hashCode

clone

remoteClone
RemoteException . , remoteClone

clone

interface Product extends Remote
{ public Object remoteClone()
throws RemoteException,CloneNotSupportedException;

class Productlmpl extends UnicastRemoteObject
implements Product
{ publc Object remoteClong()
throws CloneNotSupportedException
{ return clon&(); }

Product ?

void paint(Graphics g) throws RemoteException

. Graphics . Graphics

, Graphics . paint
Component getGraphics Graphics



X1

Graphics
( il
)
Applet
RMI
RMI
StubSecurityM anager
APPLET

JPEG
AWT JPEG

sun.awt.image

. Image

URL

URL



Applet getimage S 511 )
5-11:
® javarmi.regisry.Registrylmpl: (
)
® \WarehouseServer: (
).
® Warehouselmpl: (WarehouseServer ,

).
WarehouseApplet: Applet
° : WarehouseA ppl et

RMI
getCodeBase getHost
String url = getCodeBase().getHost();
url =*“rmi://" + url;
centralWarehouse = (Warehouse) Naming.lookup(url + “/central_warehouse’);
5-14
515

5-14: WarehouseApplet.java

i nport java.awt.*;



i nport java.aw .event.*;

i nport java. appl et.*;

import java.rm.*;

i mport java.rm.server.*;

import java.util.*;

i nport j avax. sw ng. *;

public class WarehouseAppl et extends JAppl et

i mpl ement's Acti onLi st ener

{ public void init()

{

initu();

String url = get CodeBase(). get Host () ;
url ="rm://" + url;

try

{ central Warehouse = (War ehouse) Nam ng. | ookup(url

+ "/central _warehouse");

}

cat ch( Exception e)

{ showStatus("Error: Can't connect to warehouse. " + e);
}

private void cal | War ehouse( Cust oner c)

{

try
{ products = central Warehouse. find(c);
descri ptionLi st Model . cl ear ();
for (int i =0; i < products.size(); i++)
{ Product p = (Product)products.get(i);
| mage product | nage
= get | mage( get CodeBase(), p.getlmageFile());
I con productlcon = new | nmagel con( product | mage) ;
descri ptionLi st Model . addEl enent ( pr oduct | con);
}
}

cat ch( Exception e)
{ showStatus("Error: " + e);



private void initU ()

{ getContentPane().setlLayout (new &i dBaglLayout ());

G idBagConstraints gbc = new Gi dBagConstrai nts();
gbc.fill = GidBagConstrai nts. HORI ZONTAL;

gbc. wei ghtx = 100;

gbc. wei ghty = 0;

add(new JLabel ("Age:"), gbc, 0, 0, 1, 1);
age = new JText Fiel d(4);

age. set Text ("20");

add(age, gbc, 1, 0, 1, 1);

mal e = new JCheckBox("Mal e", true);
femal e = new JCheckBox("Fenal e", true);
add(male, gbc, 0, 1, 1, 1);

add(female, gbc, 1, 1, 1, 1);

gbc. wei ghty = 100;

add(new JLabel (" Hobbi es"), gbc, 0, 2, 1, 1);

String[] choices = { "Gardeni ng", "Beauty",
"Conput ers”, "Househol d", "Sports" };

gbc.fill = GidBagConstraints. BOTH;

hobbi es = new JLi st (choi ces);

add(new JScrol | Pane(hobbi es), gbc, 1, 2, 1, 1);

gbc. wei ghty = 0;

gbc.fill = GidBagConstrai nts. NONE;
subm tButton = new JButton("Submt");
add(subm tButton, gbc, 0, 3, 2, 1);

submi t But t on. addActi onLi st ener (this);



gbc. wei ghty = 100;

gbc.fill = GidBagConstraints. BOTH;

descri ptionLi st Model = new Def aul tLi st Model ();
descriptions = new JLi st(descri pti onLi st Model );

add(new JScrol | Pane(descriptions), ghc, 0, 4, 2, 1);

private void add(Conponent ¢, GidBagConstraints gbc,
int x, inty, int w int h)
{ gbc.gridx = x;
gbc.gridy =vy;
gbc.gridnwidth = w,
gbc. gri dhei ght = h;
get Cont ent Pane() . add(c, ghc);

public void actionPerfornmed(Acti onEvent event)

{ Object[] hobbyOhjects = hobbhi es. get Sel ect edVal ues();
String[] hobbyStrings = new String[ hobbyChj ects. | ength];
Syst em ar raycopy( hobbybj ects, 0, hobbyStrings, O,

hobbybj ects. | engt h) ;
Custoner ¢ = new Custoner (I nteger. parsel nt (age. get Text ()),
(mal e.isSelected() ? Product. MALE : 0)
+ (femal e.isSel ected() ? Product. FEMALE : 0),
hobbyStri ngs);

cal | war ehouse(c);

private Warehouse central War ehouse;
private JTextField age;

private JCheckBox nal e;

private JCheckBox fenal g;

private JLi st hobbi es;

private JButton subm tButton;
private JList descriptions;

private DefaultListMdel descriptionListMdel;



private Vector products;

5-15: WareHouseServer java

import java.rm.*;

i mport java.rm.server.*;

public class WarehouseServer
{ public static void main(String[] args)
{ try
{ Systemout.println

("Constructing server inplenentations...");

\War ehousel npl w = new War ehousel npl () ;
fillWarehouse(w);

Systemout. println

("Bi nding server inplenentations to registry...

Nami ng. rebi nd("central _war ehouse", w);

Systemout. println

("Waiting for invocations fromclients...");
}
cat ch( Exception e)
{ Systemout.println("Error: " + e);
}

public static void fillWrehouse(Warehousel npl w)
t hrows Renot eException

{ w add(new Product | npl ("Bl ackwel | Toaster",

Product. BOTH, 18, 200, "Househol d", "toaster.jpg"));



w. add( new Product | npl ("Ji nbo After Shave",
Product. MALE, 18, 200, "Beauty", "shave.jpg"));
w. add( new Product | npl ("U238 Wed Killer",
Product. BOTH, 20, 200, "Gardening", "weed.jpg"));
w. add( new Product | npl (" Rabi d Rodent Conputer Mouse",
Product. BOTH, 6, 40, "Conputers", "rodent.jpg"));
w. add( new Product | npl
("Learn Bad Java Habits in 21 Days Book",
Product . BOTH, 20, 200, "Conputers", "book.jpg"));
w. add( new Product | npl ("JavaJungl e Eau de Col ogne",
Product. FEMALE, 20, 200, "Beauty", "cologne.jpg"));
w. add( new Product | npl (" Fast/Wde SCSI Cof fee Maker",
Product. MALE, 20, 50, "Conputers", "coffee.jpg"));
w. add( new Product | npl ("Cd ueLess Network Conputer”,
Product. BOTH, 6, 200, "Conputers", "conputer.jpg"));
w. add( new Product | npl (" Di ggi ng D nosaur",
Product. BOTH, 6, 200, "Gardening", "dino.jpg"));
w. add( new Product | npl ("Fantastic Fan",
Product. BOTH, 6, 200, "Household", "fan.jpg"));
w. add( new Product | npl (" Japanese Cat",
Product. BOTH, 6, 200, "Gardening", "cat.jpg"));
w. add(new Product!lnpl ("Ms. Frizzle Curling Iron",
Product. FEMALE, 6, 200, "Beauty", "curl.jpg"));
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CORBA

“Client/Server Programming with Java and Corba by Rebert
Orfai and Dan Harkey[John Wiley & Sons 1998]" “Michi Henning  Steve Vinoski
Advanced CORBA Programming with C++[ Addison-Wesley 1999]"

(Interface Definition L anguage)
IDL , RMI . RMI
. CORBA IDL

interface Product

{ string getDescription();

b
IDL . IDL
string , string
CORBA String
16-bit . CORBA 8-bit
16-bit ORB nonzero
: CORBA "wide" wchar
"IDL to Java' IDL
, Product.idl IDL Product idltojava Product.java
interface Product

{ String getDescription();
}

:JDK 1.3 iditojava  idlj



IDL - ORB

IDL . IDL
.IDL CORBA C++
IDL
OMG
IDL
Object Management Group(www.omg.org) CORBA
, IDL
in,out inout
out
out
, find product
interface Warehouse

{ boolean locate(in String descr, out Product p);

out )

, inout

holder

CORBA

out

IDL



IDL Holder

, Product ProductHolder
Holder value
out IDL holder
interface Warehouse

{ boolean locate(String descr, ProductHolder p);

holder
holder out

locate

Warehousew = ...
String descr =...;
Product p;
ProductHolder pHolder = new ProductHolder ();
if( w.locate(descr, pHolder))

p = pHolder.value;

(IntHolder, DoubleHol der ) holder

. IDL

IDL , sequence

, "sequence of products”

typedef sequence<Product> ProductSeq;



interface Warehouse

{ ProductSeq find(in Customer c);

sequence . find

Product[] find(Customer c)

raises
find BadCustomer
interface Warehouse
{ exception BadCustomer { string reason; };
ProductSeq find(in Customer c) raises BadCustomer;

IDL
final public class BadCustomer extends org.omg.CORBA .UserException
{ public BadCustomer() {}
public BadCustomer(String __reason) { reason = __ reason; }

public String reason;

. raises throws

ProductSeq find(Customer c) throws BadCustomer

interface Warehouse

{ constint SOLD_OUT = 404,

Book
isbn



CORBA

IDL

IDL

interface Book

{ attribute string isbn;

String isbn() //
void isbn(String __isbn) //

CORBA
, IDL

interface Book : Product { /* ... ... */};
©

module corejava

{ interface Product

{ ..
b

interface Warehouse

{ ..
b
}

IDL )
, ( C++

, IDL

iditojava Product.idl

isbn

module

ORB

iditojava

IDL
hel per



O Product.java:

O ProductHolder.java: out
O ProductHel per.java:

0 _ProductimplBase.java:

0 _ProductStub.java: ORB

IDL C++
omniORB

omniidl2

O Product.hh : Product,ProductHel per

)
O ProductSK.cpp :

CORBA
CORBA
C++

omniORB

Holder
Helper
CORBA
. omniORB IDL  C++
C++
_sk_Product(
C++
IDL-to-C++
2

omniORB  http://www.uk.research.att.com/omni ORB/index.html

: omniORB
GNU C++
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ORB

ORB

C++

interface Env
{ string getenv(in string name);
b

Envenv=..;

String value = env.getenv("PATH")

C++
classEnvimpl : public virtual _sk_Env
{
public:
virtual char* getenv(const char * name)
{ char* value = ::getenv(name);
return CORBA::string_dup(value);
}
b
C++
, C++
1. ORB ;
2. Envimpl ORB
3.

4.

C++

bootstrapping

PATH

C getenv

.- CORBA



5-17 . C++

omniORB
, RMI
ORB . ORB ORB
ORB orb = ORB.init(args,null);
CORBA CORBA
. CORBA 1
CORBA 2

String[] services= orh.list_initial_services();
ORB
NameService . ORB

2
resolve _initial_references
org.omg.corba.Object CORBA
Object
javalang.Object
org.omg.CORBA..Object object
= orh.resolve _initial_references("NameService");

, Naming Context Naming

Context . RMI
CORBA

Naming Context naming Context

= (Naming Context)object; //



narrow
Naming Context nameContext

= Naming ContextHel per.narrow(object);

: CORBA
org.omg.CORBA.Object

CORBA

narrow

naming context . naming context

.haming context

"Object"

"Context"

Envimpl

(id="corgjava’, kind = "Context"), (id=Env", kind = "Object")

Naming Context resolve

NameComponent[] path =
{ new NameComponent("coregjava’," Context"),
new NameComponent("Env", "Object")
b
org.omg.CORBA.Object envObj = nameimgContext.resolve(path);

narrow

Env env = EnvHel per.narrow(envObj);



String value = env.getenv("PATH");

516
1. ORB
2. Naming Service (narrowing ) Naming Context
3. Naming Context  resolve
4,
1. IDL C++ IDL
2. C++ .(make CD-ROM )
3.
4, S omniORB
omniNames )
5. (EnvServer).
6. (javaEnvClient). PATH
ORB IDL 900

ORBInitialHost  ORBInitial Port

org.omg.CORBA.ORBInitialHost
org.omg.CORBA.ORBInitia Port

javaEnvClient -ORBInitiaHost warthog -ORBInitia Port 1050

ORB
ORB orb =ORB.Init(args,null);



ORB

ORB

public class ListServices
{ public static void main(String args[]) throws Exception
{ ORB orb = ORB.init(args,null);
String[] services = orb.list_initial_services();
for(int i = O; i < services.length; i++)

System.out.printIn(serviced|i]);

ORB  NameServices

IOR . IOR

IOR
ORB

CORBA
.IOR  "IOR:" 16

10R:012020201000000000490000000000002343420342823073523300002

(0000004€00000002020f 3420000030000f000e89892989898393d98999899
(00000000000002034020000000000000234202343980000000000000dfd00
€7828fs98d7887e39¢000000000000000000000000cd0000000010102203030

IOR



IOR (
). IOR
IOR

String ref = "IOR:01200300000000000000342......";

1 IOR

org.omg.CORBA .Object object = orb.string_to_object(ref);

Env env = EnvHelper.narrow(object);

, Visibroker

C++

CORBA

C++

org.omg.CORBA.ORB
O static ORB init(String[] args, Properties props)
ORB
args ORB
props ORB
O String[] list_initial_services()
NameService
0 org.omg.CORBA.Object resolve_initial_references(String name)

name
0 org.omg.CORBA .Object string_to_object(String ior)

IOR ( )-

5-16: EnvClient.java



i nport org.ong. CosNam ng. *;
i mport org. ongy. CORBA. *;

public class Envdi ent
{ public static void main(String args[])
{ try
{ ORBorb=0ORB.init(args, null);
or g. ong. CORBA. (hj ect nam ngCont ext Qbj
= orb.resolve_initial _references("NaneService");
Nam ngCont ext nam ngCont ext

= Nam ngCont ext Hel per . nar r owm nam ngCont ext Obj ) ;

NaneConponent[] path = { new NaneConponent ("corejava", "Context"),
new NaneConponent ("Env", "Chject") };
org. ong. CORBA. (hj ect envhj = nam ngCont ext . resol ve(path);
Env env = EnvHel per. narrow(envQj);
Systemout. println(env. getenv("PATH"));
}
cat ch(Exception e)
{ Systemout.printin("Error: " + e);

e.printStackTrace(Systemout);

5-17 : EnvServer.cpp

#i ncl ude <i ostream h>

#i ncl ude "omithread. h"

#i ncl ude "Env. hh"

class Envinpl : public virtual _sk_Env



{
public:
virtual ~Envinpl () {}

virtual char* getenv(const char *nane);

}s

char* Envlnpl::getenv(const char *nane)
{ char* value = ::getenv(nane);

return CORBA: :string_dup(val ue);

voi d bi ndChj ect ToName( CORBA: : ORB_ptr orb,
const char nane[], CORBA::(hject_ptr obj)

{ CosNam ng: : Nam ngCont ext _var root Cont ext;

try
{ I/ otain a reference to the root context of the Nane service:
CORBA: : Obj ect _var initServ

= orb->resolve_initial _references("NaneService");

r oot Cont ext = CosNami ng: : Nam ngContext:: _narrow(initServ);

if (CORBA: :is_nil(rootContext))
{ cerr << "Failed to narrow nam ng context." << endl;

return;

}
cat ch( CORBA: : ORB: : | nval i dNane& ex)

{ cerr << "Service does not exist." << endl;

return;

try

{ /! Bind a context called "corejava" to the root context:

CosNami ng: : Nane cont ext Nane;



cont ext Nane. | engt h(1);
context Nane[0].id = "corejava";

context Nane[ 0] . kind = "Context";

CosNami ng: : Nam ngCont ext _var corej avaCont ext ;
try
{ /] Bind the context to root, and assign testContext to it:
cor ej avaCont ext = root Cont ext - >bi nd_new_cont ext (cont ext Nare) ;
}
cat ch( CosNami ng: : Nam ngCont ext : : Al r eadyBound&)
{ /1 If the context already exists, this exception will be raised.
/1 In this case, just resolve the nane and assign test Context
/1 to the object returned:
CORBA: : (hbj ect _var cont ext Cbj
= r oot Cont ext - >r esol ve( cont ext Nane) ;
cor ej avaCont ext = CosNami ng: : Nam ngCont ext: : _narrow( cont ext Cbj);
if (CORBA::is_nil(corejavaContext))
{ cerr << "Failed to narrow corejava context." << endl;

return;

/1 Bind obj to nanme in the corejava context
CosNami ng: : Nane obj ect Nane;

obj ect Nane. | engt h(1);

obj ect Nane[0].id = nane;

obj ect Nane[ 0] . kind = "Chject”;

cor ej avaCont ext - >r ebi nd( obj ect Nane, obj);

}

catch ( CORBA: : COMM FAI LURES)

{ cerr << "COW FAI LURE" << endl;
}

int main(int argc, char *argv[])



{ cout << "Creating and initializing the ORB..." << endl;

CORBA: : ORB ptr orb = CORBA:: ORB_init(argc, argv, "omi ORB2");
CORBA: : BOA ptr boa = orb->BQOA_init(argc, argv, "omi ORB2_BQA") ;

cout << "Registering server inplenentation with the ORB..." << endl;

Envlnpl * inmpl = new Envinpl ();
i mpl ->_obj _is_ready(boa);

CORBA: : String_var s = orb->object_to_string(inpl);

cout << s << endl;

cout << "Binding server inplenentation to nane service..." << endl;

Env_var env = inpl->_this();

bi ndQbj ect ToNane(or b, "Env", env);

cout << "Waiting for invocations fromclients..." << endl;

boa- >i npl _i s_ready();

return O;

org.omg.ConNaming.NamingContext

0 org.omg.CORBA.Object resolve(NameComponent[] name)

org.omg.CosNaming.NameComponent

0 NameComponent(String id, String kind)

kind

CORBA



CORBA CORBA

IDL
interface SysProp
{ string getProperty(in string name);
}

CORBA::String_var key = "java.vendor";
CORBA::String_var value = sysProp->getProperty(key);

C++

, IDL
_SysProplmplBase
class SysProplmpl extedns _SysProplmplBase
{ public String getProperty(String key)
{ return System.getProperty(key);
}

RMI Impl

idltojava

C++

CORBA

5-19

iditojava

Servant i

tie



http://java.sun.com/products/jdk/1.2/doc/guidefidl/.

1. ORB
2. ORB
3. IOR S )
4,
5.
5-18
ORB
ORB orb = ORB.init(args,null);
connection ORB

SysProplmpl impl = new SysProplmpl();

orb.connect(impl);

object_to_string IOR
System.out.printin(orb.object_to_string(impl));

org.omg.CORBA.Object namimgContextObj =
orb.resolve initia_references("NameService");
NamingContext namingContext =

NamingContextHel per.narrow(namingContextObj);

SysProp
NameComponent[] paht =
{ new NameComponent("SysProp", "Object")

}




JDK

notify

A WD E

CORBA

rebind
namingContext.rebind(path, impl);

wait
java.lang.Object sync = new java.lang.Object();
synchronized(sync)

{ syncwait();

}

IDL C++ IDL

C++ .(make CD-ROM
tnameserv . JDK

ORBInitPort 900

.(java SysPropServer).

( java EnvClient).

tnameserv

CORBA

Client/Server Programming with java and CORBA
by Robert Offali and Dan Harkey[John Wiley & Sons 1998]

5-18: SysPropServer java

i nport org.ong. CosNam ng. *;

i nport org. ongy. CORBA. *;



cl ass SysPropl npl extends _SysPropl npl Base
{ public String getProperty(String key)
{ return System get Property(key);

}

public class SysPropServer
{ public static void main(String args[])
{ try
{ Systemout.println("Creating and initializing the ORB...");

ORB orb = CRB.init(args, null);

Systemout.println

("Registering server inplenentation with the ORB...");

SysPropl nmpl i npl = new SysPropl npl () ;
orb. connect (i npl);

Systemout. println(orb.object _to string(inpl));

or g. ong. CORBA. (bj ect nam ngContext Chj =
orb.resolve_initial_references("NaneService");
Nam ngCont ext nam ngCont ext
= Nam ngCont ext Hel per . nar r ow( nam ngCont ext Obj ) ;

NameConponent[] path =
{ new NaneConponent (" SysProp", "Ohject")

}s

Systemout.println

("Bi nding server inplenentation to nane service...");

nam ngCont ext . rebi nd(path, inpl);

Systemout.println



("Waiting for invo s fromclients...");

java. |l ang. Qbj ect sync = new java. |l ang. Obj ect();
synchroni zed (sync)
{ sync.wait();
}
}
catch (Exception e)
{ Systemerr.printin("Error: " + e);

e.printStackTrace(Systemout);

5-19: SysPropClient.cpp

#i ncl ude <i ostream h>

#i ncl ude " SysProp. hh"

CORBA: : Ohj ect _ptr get oj ect Ref erence( CORBA: : ORB_ptr orb,
const char serviceNane[])

{ CosNam ng: : Nam ngCont ext _var root Cont ext ;

try

{ I/ otain a reference to the root context of the Nane service:
CORBA: : Obj ect _var initServ;

initServ = orb->resolve_initial _references("NaneService");

/1 Narrow the object returned by resolve_initial_references()
/1 to a CosNam ng:: Nam ngCont ext object:

r oot Cont ext = CosNami ng: : Nam ngContext:: _narrow(initServ);

if (CORBA: :is_nil(rootContext))

{ cerr << "Failed to narrow nam ng context." << endl;

return CORBA : hject:: _nil();



}
cat ch( CORBA: : ORB: : | nval i dNaneg&)
{ cerr << "Nane service does not exist." << endl;

return CORBA : hject:: _nil();

/'l Create a nane object, containing the nane corejaval/ SysProp:
CosNami ng: : Narme nane;

nane. | engt h(1);

nane[0].id = servi ceNane;

nane[ 0] . kind = "Cbject”;

CORBA: : hj ect _ptr obj;

try

{ /! Resolve the nane to an object reference, and assign the reference

/1 returned to a CORBA: : Obj ect:
obj = root Cont ext - >r esol ve(nane) ;
}
cat ch( CosNam ng: : Nam ngCont ext : : Not Foundg&)
{ /] This exceptionis thrown if any of the conponents of the
/1 path [contexts or the object] aren't found:
cerr << "Context not found." << endl;
return CORBA : hject:: _nil();
}

return obj;

voi d cal | Server (CORBA: : Chj ect _ptr obj)
{ SysProp_var sysProp = SysProp::_narrow(obj);

if (CORBA: :is_nil(sysProp))
{ <cerr << "hello: cannot invoke on a nil object reference.\n"

return;

<< endl;



CORBA: : String_var key = "java. vendor";
CORBA: : String_var val ue = sysProp->get Property(key);

cerr << key << "=" << value << endl;

int main (int argc, char *argv[])
{ CORBA :ORB ptr orb = CORBA:: ORB_init(argc, argv, "omi ORB2");
CORBA: : BOA ptr boa = orb->BOA init(argc, argv, "ommi ORB2_BMA");

try

{ CORBA : (hject_var obj = get(hjectReference(orb, "SysProp");
cal | Server(obj);

}

catch (CORBA: : COW FAI LURE&)

{ cerr << "COW FAI LURE" << endl;

}

return O;

org.omg.CORBA.ORB
O void connect(org.omg.CORBA.Object obj)
ORB . ORB
O String object_to_string(org.omg.CORBA.Object obj)
IOR( )

org.omg.CosNamingContext
O void bind(NameComponent[] name, org.omg.CORBA .Object obj)
O void rebind(NameComponent[] name, org.omg.CORBA.Object obj)
. bind AlreadyBound
. rebind
name

obj






