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Abstract

Recently, Network Technology was developed rapidly and made the things more complicate.
The complexity made normal people feel more difficult to use and maintain the network system, they
need the service that more automatics and easy to use.

Sun Micro System brings the need of the people that want network system more easier to use
merge with today and tomorrow technologies such as Java RMI, Distributed Object Technology and
Wireless Communication for create the new technology called Jini.

Jini is the name of the new Distributed Processing System. The Difference from the old one is
Jini has the ability called “Network Plug and Play”, this means that the device on the network can be
removed or added to the system and can be ready to use immediately, don’t need the configuration from
user. The devices on the network both hardware device or software device are introduce themselves as
the Jini Services.

This Thesis concern about studying Jini technology and apply it to create the demonstrate
system that can show the power of Jini. The system that has been developed in this project is the Jini
network system of Micro Robots that act as Jini Service. These Robots can easily connect to the network
automatically when they’re started. User of this system can use the ability of Jini technology to take

control of these Robots by use some handheld computer, PalmPilot, connect to the system.
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public class FileClassifierServer implements DiscoverylListener {
protected LeaseRenewalManager leaseManager = new LeaseRenewalManager();
public static void main(String argv[]) {
new FileClassifierServer();
// keep server running (almost) forever to
// - allow time for locator discovery and
// - keep re-registering the lease
Thread.currentThread () .sleep (Lease.FOREVER) ;
}

public FileClassifierServer() {
LookupDiscovery discover = null;
// Prepare for discovery - empty here
// Discover a lookup service
// This uses the asynchronous multicast protocol,
// which calls back into the discovered() method discover = new
LookupDiscovery (LookupDiscovery.ALL GROUPS) ;
discover.addDiscoverylListener (this);

}

public void discovered(DiscoveryEvent evt) ({
ServiceRegistrar registrar = evt.getRegistrars() [0];
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// At this point we have discovered a lookup service
// Create information about a service
Serviceltem item = new ServiceItem(null,
new FileClassifierImpl(), null);
// Export a service
ServiceRegistration reg = registrar.register(item, Lease.FOREVER);
// Renew leasing
leaseManager.renewUntil (reg.getLease (), Lease.FOREVER, this);
}

} // FileClassifierServer
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public class TestUnicastFileClassifier (
public static void main (String argv([]) {
new TestUnicastFileClassifier();

}

public TestUnicastFileClassifier() {
LookupLocator lookup = null;
ServiceRegistrar registrar = null;
FileClassifier classifier = null;

// Prepare for discovery

lookup = new LookupLocator("jini://www.all about files.com");

// Discover a lookup service
// This uses the synchronous unicast protocol
registrar = lookup.getRegistrar();
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// Prepare a template for lookup search
Class[] classes = new Class[] {FileClassifier.class};
ServiceTemplate template = new ServiceTemplate(null, classes, null);

// Lookup a service classifier =
(FileClassifier)registrar.lookup (template);

// Call the service
MIMEType type; type = classifier.getMIMEType("filel.txt");
System.out.println ("Type is " + type.toString());

}

} // TestUnicastFileClassifier
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import java.rmi.*;
import java.rmi.server.*;

public class ConvertServiceImpl extends UnicastRemoteObject
implements ConvertService({

public ConvertServiceImpl () {

}

//Called by the RMI infrastructure when the client

//invokes the remote method

public String convert(int i) throws RemoteException({
return new Integer(i).toString();

}
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import java.rmi.*;
public class ConvertServer {
public ConvertServer () {
try{
ConvertService ¢ = new ConvertServiceImpl () ;
Naming.rebind (“rmi://localhost:1099/ConvertService”,c);
}
catch(Exception e){
System.out.println(®Troble:“+e);
}
}
public static void main(String[] args) {

new ConvertServer() ;

}
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>javac ConvertService.java
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import java.rmi.*;

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

ConvertService cs = (ConvertService)
Naming. lookup (“ConvertService”);
try(

System.out.println (“"The result is “+cs.convert(152));
} catch(RemoteException re) {
System.out.println(“Can’t convert integer ” + re);

}
}
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>javac ConvertClient.java
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package net.jini.core.discovery;
public Class LookupLocator {
LookupLocator(java.lang.String url) throws

java.net.MalformedURLException;
LookupLocator(java.lang.String host,int port);
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public class UnicastRegister {
static public void main (String argv([]) {
new UnicastRegister();

}

public UnicastRegister() ({
LookupLocator lookup = null;
ServiceRegistrar registrar = null;

try { lookup = new LookupLocator("jini://localhost"); }
catch(java.net.MalformedURLException e) {
System.err.println("Lookup failed: " + e.toString()):;

System.exit (1) ;
}

try { registrar = lookup.getRegistrar(); }
catch (java.io.IOException e) ({
System.err.println("Registrar search failed: " + e.toString()):

System.exit (1)
} catch (java.lang.ClassNotFoundException e) {



26

System.err.println("Registrar search failed: " + e.toString());
System.exit (1) ;

}

System.out.println ("Registrar found"):;

// the code takes separate routes from here for client or service

}
} // UnicastRegister
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String[ ] groups = {“Printer Room” , “Conference Room”};
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Discovery Listener
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public void addDiscoveryListener (DiscoveryListener 1);

k4
=1

= & oo o ) ) a ¢ > ) o
Taen souRnARANHITUIZADIAT NATNDUINDTINE DiscoveryListener A4l

package net.jini.discovery;
public abstract interface DiscoveryListener {

public void discovered(DiscoveryEvent e);
public void discarded(DiscoveryEvent e);

FuuTR discovered() 92ni3uN1¥M191M910 LookupDiscovery tiiolinsnausuuings
o Ja \ ~ Y o A P a o o
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package net.jini.discovery;

public Class DiscoveryEvent ({
public net.jini.core.lookup.ServiceRegistrar([] getRegistrars();

}
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import
import
import
import

net.Jjini.discovery.LookupDiscovery;
net.jini.discovery.DiscoveryListener;
net.jini.discovery.DiscoveryEvent;
net.jini.core.lookup.ServiceRegistrar;

/* MulticastRegister.java */

public

class MulticastRegister implements DiscoveryListener {

static public void main (String argv([]) {

}

new MulticastRegister():;

// stay around long enough to receive replies

try { Thread.currentThread() .sleep(10000L); }
catch(java.lang.InterruptedException e) { // do nothing }

public MulticastRegister() {

System.setSecurityManager (new java.rmi.RMISecurityManager()):;
LookupDiscovery discover = null;
try {
discover = new LookupDiscovery(LookupDiscovery.ALL GROUPS);
} catch(Exception e) {
System.err.println(e.toString()):
e.printStackTrace(); System.exit(1l);
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discover.addDiscoverylListener (this);

}

public void discovered(DiscoveryEvent evt) {
ServiceRegistrar([] registrars = evt.getRegistrars();
for (int n = 0; n < registrars.length; n++) {
ServiceRegistrar registrar = registrars(n];
// the code takes separate routes from here for client or service
System.out.println("found a service locator");

}

public void discarded (DiscoveryEvent evt) ({

}
} // MulticastRegister

4.1.3 ServiceRegistrar
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public Class ServiceRegistrar {
public ServiceRegistration register (Serviceltem item,
long leaseDuration) throws java.rmi.RemoteException;
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package net.jini.core.lookup;

public Class Serviceltem {
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import
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import

net.jini.core.discovery.LookupLocator;
net.jini.core.lookup.ServiceRegistrar;
net.jini.core.lookup. Serviceltem;
net.jini.core.lookup. ServiceRegistration;
java.io.Serializable;

/** SimpleService.java */

public

class SimpleService implements Serializable {

static public void main(String argv([]) {

}

new SimpleService();

public SimpleService() {

}

LookupLocator lookup = null;

ServiceRegistrar registrar = null;

try { lookup = new LookupLocator("jini://localhost"); }

catch(java.net.MalformedURLException e) {
System.err.println("Lookup failed: " + e.toStringi()):
System.exit (1) ;

}

try { registrar = lookup.getRegistrar(); }

catch (java.io.IOException e) A
System.err.println("Registrar search failed: " + e.toString());
System.exit (1),

}

catch (java.lang.ClassNotFoundException e) ({
System.err.println("Registrar search faidied»\d + e tlo8tring()) s
System.exit (1) ;

}

// register ourselves as service, with no serviceID
// or set of attributes

ServiceItem item = new ServicelItem(null, this, null);
ServiceRegistration reg = null;

try { // ask to register for 10,000,000 milliseconds
reg = registrar.register(item, 10000000L);

} catch(java.rmi.RemoteException e) {
System.err.println("Register exception: " + e.toString());

}
System.out.println("Service registered");
// we can exit here if the exported service object can do
// everything, or we can sleep if it needs to communicate

// to us or we need to renew a lease later

// Typically, we will need to renew a lease later

} // SimpleService
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import net.jini.entry.*;
import net.jini.lookup.entry.*;

public class Copyright extends AbstractEntry implements ServiceControlled{

//The field of Entry -

//each must be a public, serializable object
public String owner;

public String date;

public String lawfirm;

public Copyright () {
this(null,null,null);
}

public Copyright (String owner,String date,String lawfirm) {
this.owner = owner;
this.date = date;
this.lawfirm = lawfirm
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Entry[] attributes = new Entry[3];

attributes[0] = new Name (“Laser Printer Service”);
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attributes[2] new Copyright(“AJC Marketing”,”9/1999”,”0aks"”) ;
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public Class ServiceRegistrar {
public Object lookup (ServiceTemplate tmpl)
throws java.rmi.RemoteException;
public ServiceMatches lookup(ServiceTemplate tmpl,
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throws java.rmi.RemoteException;
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package net.jini.core;

public interface Lease {
void cancel ();
long getExpiration():
void renew(long duration);
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package net.jini.lease;

public Class LeaseRenewalManager {
public LeaseRenewalManager () ;
public LeaseRenewalManager (Lease lease, long expiration,
Leaselistener listener);
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public void renewFor (Lease lease, long duration,
LeaseListener listener);
public void renewUntil(Lease lease, long expiration,
Leaselistener listener);
// etc
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package com.sun.jini.lease;

public abstract class AbstractLease implements Lease, java.io.Serializable {
protected AbstractLease (long expiration);
public long getExpiration();
public int getSerialFormat ();
public void setSerialFormat (int format);
public void renew (long duration);
protected abstract long doRenew (long duration) ;
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package net.jini.core.event;

public class RemoteEvent ({
public long getID();
public long getSequenceNumber () ;
public java.rmi.MarshalledObject getRegistrationObject();
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public void addActionListener(ActionListener listener) ;
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public RventRegistration registerForEvent (RemoteEventListener listener);
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package net.jini.core.event;
import net.jini.core.lease.Lease;

public class EventRegistration implements java.io.Serializable ({
public EventRegistration(long eventID, Object source, Lease lease
,long segNum);
public long getID();
public Object getSource ()i
public Lease getLease();
public long getSequenceNumber () ;
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public interface RemoteEventlistener
extends java.rmi.Remote, java.util.EventListener {
public void notify(RemoteEvent theEvent)
throws UnknownEventException, java.rmi.RemoteException;
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//Use landlord for create new lease

protected ServerLandlord landlord = new ServerLandlord ()
protected final long defaultDuration = 10*1000 //10 Seconds
protected RemoteEventListener listener = null;
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public EventRegistration addRemoteListener (RemoteEventListener listener)
throws java.util.TooManyListenersException ({
if (this.listener == null) {

this.listener = listener;
} else { throw new java.util.TooManyListenersException(); }

//Create new Lease for EventRefgsitration
Lease 1 = landlord.newLease (defaultDuration);
return new EventRegistration (0L, this, 1, OL);
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public void eventNotify(long eventID, long segNum) {
if(listener == null) {
return;

}

//Create Remote event and send event to listener object
RemoteEvent remoteEvent = new RemoteEvent (this, eventID, segNum, null);

Listener.notify(remoteEvent) ;

5.2.5 Multiple Listener
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//Use landlord for create new lease
protected ServerLandlord landlord = new ServerLandlord()
protected final long defaultDuration = 10*1000 //10 Seconds

protected Vector listeners = new Vector();

public EventRegistration addRemoteListener (RemoteEventListener listener)
throws java.util.TooManyListenersException {

//Add listener to Vector
listeners.addElement (listener);

//Create new Lease for EventRefgsitration
Lease 1 = landlord.newLease (defaultDuration);
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return new EventRegistration (0L, this, 1, OL);
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public void eventNotify(long eventID, long segNum) {
if(listeners.isEmpty ()) {
return;
}
//Create Remote event object
RemoteEvent remoteEvent = new RemoteEvent (this, eventID, segNum, null);

//Send RemoteEvent to all listeners

RemoteEventListener listener = null;

For (Enumeration e = listeners.elements();e.hasMoreElements () ;) {
listener = (RemoteEventListener)e.nextElement();
Listener.notify (remoteEvent);
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import java.rmi.*;

import java.rmi.server.*;
import net.jini.core.lookup.*;
import net.jini.core.event.*;

public class LookupServiceListener extends UnicastRemoteObject
implements RemoteEventListener (

public void notify(RemoteEvent event) throws UnknownEventException
RemoteException({
if (! (event instanceof ServiceEvent)) {
Throw new UnknownEventException (“LookupServiceListener”);

}

ServiceEvent sevent = (ServiceEvent)event;

Serviceltem item = sevent.getServiceltem();

if (sevent.getTransition()==ServiceRegistrar.TRANSITION NOMATH MATCH) {
System.out.println(“Found new Service”);

}
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public interface RobotRoom {
public int[] getAllRobotID();
public Robot getRobot(int ID);
public void setSender(ServerDelivery s);
public void sendEvent(int type,int fromRobot) ;
public void display(String s);
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public interface RobotRoomService {
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throws RemoteException;
public EventRegistration trackEvents(long duration,
RemoteEventListener rel,
MarshalledObject key)
throws RemoteException;
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. 2 o : g :
J2se 91U Default L1a2 HAVBINS Compile fﬂzmuatﬂu directory tmp

o 5 4 % oy a o [
3. M3 preverify AAEUBIMBII N 1d191090 1 &9 preverify 111 Tool RunfivaaiaIL
j2me_cldc
Example : preverify —d classes —classpath ../lib/classes tmp

=& v o : =3 ' =
FIHDAWTUDINT preverify i]zLﬂ‘]Jﬂgﬁlu laisanes classes

o 2,' ~ 9 = 1Y kY o 5
4. hamavianuah aoulwdld Gndvaleaae) MsIunUaIute jar file

Example : jar HelloWorld.class MyTextBox.class ..more class..

5. 1 jar file Mutautiuddmsuthdu (pro) 1ne Tools MakePalmApp HIA AN
j2me_cldec palm overlay
Example : java—classpath ../lib/classes palm.database.MakePalmApp —v —version “1.0”
-icon test. bmp —bootclasspath ../lib/classes classes Helloworld
y& =\
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Simple Spotlet
J ::y:: [ ' a o [ (=) o
Tsunsudrmaaidudiedamsadrauetnainduuss Spotlet Taade lailisz usoasy

dnudsai lvdsluans o ldudnsgiamstlaTdsunsy

import com.sun.kjava.*;

/** Most basic of all examples, we extend a Spotlet, and merely draw
* some text on the screen. Note that there is no event handling of
* any kind, including exiting the Spotlet.
=,

public class SimpleSpotlet extends Spotlet ({

// handle on the singleton Graphics object
static Graphics g = Graphics.getGraphics();

/**
* The main method simply creates a Scribble spotlet and
* registers its event handlers.
x7
public static void main(String(] args) {
SimpleSpotlet testSpotlet = new SimpleSpotlet():
testSpotlet.register (NO EVENT OPTIONS);
}

/**
* Default constructor creates the GUI components and draws them.
£
public SimpleSpotlet() {
// paint the text
paint () ;
}

/**
* Draw the screen
*.
private void paint () {
g.clearScreen ();
g.drawString("Simple Spotlet",60, 80);

[

dya a o 4 = o o =
- AANAUIUIDIUAULTNIVINAAIT Spotlet %Qﬂzmﬂizﬂﬁuﬂ1iﬂ@auﬁﬂ AMIVIONTU D

s A4 A s a4 Aad o v 5 e AT
U Tagilell BnuAfaluNsoAN LI WIZIzYNFon 1% Taedn Tula 1 elims
o 5 A < = 1 1 A a
nad lada a9uuHTi 10 WE0A penDown(int x,int y) Avzgnisen lagdenidmuanma
< a 4
MINANUTUNITINLADS
4 @ a =1 3
- veldnns Tefennfinihaeved Spotlet 0oUIINANY Spotlet 9=@ApUSoN1Y method
§ o = @ Vv < P
register() ez 1 ams IWiaundioeuiinanison s method
= o EY ° 7 5
- MSEeudSYs “Hello World” adl/uunihee ¥hlaen1s 1013035 154 method paint()

VDY Spotlet

public SimpleSpotlet() {
paint () ;
}

private void paint () {
g.clearScreen() ;
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g.drawString ("Simple Spotlet", 60, 80);

L) 3 1 A A 9 9y o ] :
- nnlAadAUIZIAUD WD UAY ADINNISI50N 1F method paint() 11 Constructor
x g 1o & 9 1 a 7 B A [
- method paint() WU luiududes dems1iinesitu Graphics Context milouiulu
v '
' 2 a @ = 2
AWT u@l¥ Graphic Context l@gInaeandlusunsy #alduan  msSenlsd
method YBIAAE Graphics.getGraphics()

- MIABUTNITI9IEABIRIAI8A 04 52131988 1UNTTVIUNITUDY method paint()

M3anw9 Event
= 1Y 3 = s
NMIAINSIVIUUDIY Event VBIDDUIINAUDY Spotlet 1518150150019 method register()
g o 4 = o o o
Y94 BOUIINAVDY Spotlet (WoaNlouTy Event IAoNIzUIUMIUDY method HAB i 1H

s d = = 3 o | @ o 3 sy Y
BOUIANA Spotlet NYNTEN1% method Hu gnlnATINBI05Y Event ManuauazooUIngan 1Aag

Y

= Y ::y a as = EX @ aa I~ o
neidoulnountitivzgnonian 350157 Spotlet 191Un155Y Event Andimsasauta lasnisi

LY

1
a4

M3 101903 15 method Aifl¥oian1 finzgnisonTausa Tusid (Aoaudin) iiieiia Event d1an

$119m Event 150 18Tuedfummisifimesidal¥iy method register) dailuldanansdi
flo NO_EVENT OPTIONS a2 WANT_SYSTEM KEY

t1ims50n1% method register(WANT_SYSTEM KEY) dz#l¥ Spotlet oouR AT
AM1503 Event anuald 1155084 System key Fuflutlufiogiinieatdudne Bvent 150 14de

- Pen Down events

- Pen Up events

- Pen Move events
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- Pen Down events
- Pen Up events
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import com.sun.kjava.*;

/** An example showing event handling options for your basic Spotlet.

* @author Robert Evans, rbevans@akane.jhuapl.edu
i
public class EventHandling extends Spotlet {

// First some header strings to be used later on

final String eventHeader = "Event: ";
final String locationHeader = "Located at ";
final String keyHeader = "Key pressed was [";

// we will have one line of text showing the event

String eventLine = eventHeader + "<None>";

// and one line of text showing info about the event

String infoline = locationHeader + "<N/A>";

// I use a flag to keep track if we are continuing a penMove
// event...this lets me update the graphics quicker

boolean penMoving = false;

// Where I start the event and info lines
int leftMargin = 15;

// spacing between the two lines

int line = 15;

// the Y-coord of the first (eventLine) line
int firstLine = 60;

// The EXIT GUI button
Button exitButton;

// handle on the singleton Graphics object
static Graphics g = Graphics.getGraphics();

/**
* The main method simply creates a Scribble spotlet and
* registers its event handlers.
xi/
public static void main(String(] args) {
EventHandling eh = new EventHandling();
eh.register (WANT SYSTEM KEYS);
/4 eh.register (NO_EVENT OPTIONS);
}

/**

* Default constructor creates the GUI components and draws them.

*7
public EventHandling() {
exitButton = new Button("Exit",139,145);
// paint the screen
paint () ;
}

/**
* Draw the screen
i
private void paint () {
g.clearScreen();

g.drawString (" EventHandling Demo ", 34, 0, Graphics.INVERT) ;

g.drawString (eventLine, leftMargin, firstLine);
g.drawString(infoline, leftMargin, firstLine + line);
exitButton.paint () ;

}

/**
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* Handle a pen down event. If it is in our exit button, we will
exit the application, otherwise we will print the data to the screen

*

=

public void penDown (int x, int y) {
if (exitButton.pressed(x,y)) {

}

// The following is used with the KVM EAl version
System.exit (0);

// The following is used with the KVM Jl version
// Runtime.exit ();

} else {
eventlLine = eventHeader + "penDown";
infoline = locationHeader + "(" + x + "," + y + ")";
paint();

/**

*

Handle a pen up event.

*
public void penUp(int x, int y) ¢

}

penMoving = false;

eventLine = eventHeader + "penUp";

infoLine = locationHeader + "(" 4 x + "," + gy +.")";
paint ();

/**

*

Handle a pen move event.

*/
public void penMove (int x, int y) {

N

ATF kok H E X K F A ok ok A * K K K F A F

eventLine = eventHeader + "penMove";

// if the pen is still moving, we only need to update the

// location line

if (penMoving) {
// note the trailing spaces, this "clears" extra
// characters from the last write operation. Not elegant,
// butsit works); and ityis fast land flicker)free...

infoline = locationHeader + " (" + x +."," + 0y + ") y ;
g.drawString (infoLine, leftMargin, firstLine + line);

} else {
// if this is a new event, we want a full paint/clear cycle
infoline % leCationHedderNEF™ s+ =+ ", " Aoy ' 9";
paint () ;

penMoving = true;

*

Handle a key down event. A keyDown event *may* involve

- Text Entry using Graffiti

— Pushing the hard buttons at the bottom of the unit

— Touching the four icons to the sides of the Graffiti area

or touching the "abc" or "123" areas within the Graffiti area

If the Spotlet was registered with
WANT SYSTEM KEYS, all three of the above key down
events are trapped and handled by the application.

If the Spotlet was registered with the
NO_EVENT OPTIONS, the only keys the application
will react to are:

- Text Entry using Graffiti
- Tapping the Menu Icon

All other keys will perform their normal PalmOS function, with
the exception of the "abc" and "123" areas in the Graffiti area,
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* which now have no effect whatsocever.
X/
public void keyDown (int keyCode) {

eventLine = eventHeader + "keyDown";

switch (keyCode) {

case KEY HARDIL:
infolLine = keyHeader + "Hard Key 1]";
break;

case KEY HARD2:
infolLine = keyHeader + "Hard Key 2]";
break;

case KEY HARD3:
infoline = keyHeader + "Hard Key 3]";
break;

case KEY HARD4:
infoline = keyHeader + "Hard Key 4]";
break;

case CALCICON:
infoline = keyHeader + "Calculator Icon]";
break;

case PAGEDOWN:
infoline = keyHeader + '"Page Down Key]";
break;

case PAGEUP:
infoLine = keyHeader + "Page Up Keyl";
break;

case MENUICON:
infoLine = keyHeader + "Menu Icon]'";
break;

case 264:
infolLine = keyHeader + 'Home Icon]";
break;

case 266:

- infoLine = keyHeader + "Find Icon]";

break;

case 272:
infoline = keyHeader + "abc Areal";
break;

case 27§31
infoline = keyHeader + "123 Areal";
break;

default:
char tmpChar = (char)keyCode;
infolLine = keyHeader + tmpChar + "]";

}

paint ();

.
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