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出典: フリー百科事典『ウィキペディア（Wikipedia）』


ü�„�¯�ï�Ð�á�”�Â �Ÿ�ï�¬ （�•�œ�^�œ�¯�ï�Ð�á�”�Â �Ÿ�ï�¬ ）とは、複雑な計算などをインターネットなど

を介して複数のコンピュータを利用して行うことで、一台のコンピュータで計算するよりスループット

を上げようとする取り組み、またはそれを実現する為の仕組み。

問題を複数の部分問題に分けて各コンピュータに実行させるのが基本であり、素数探索や数多く試して
みる以外に解決できない問題の対処として用いられているものが多い。
一般的に処理を分散すると一台のコンピュータで計算する場合と比べ、問題データの分配、収集、集計

するためのネットワークの負荷が増加し、問題解決の為のボトルネックとなるため、部分問題間の依存

関係を減らすことが重要な課題となる。
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From Wikipedia, the free encyclopedia. 

In computer science, distributed computing studies the 
coordinated use of physically distributed computers.

As stated by Andrew S. Tanenbaum, "Distributed systems need 
radically different software than centralized systems do."
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Van Hoff claims, "It's always easy to Þnd a complex solution to 
complex problems. Truly successful companies are those that 
Þnd simple solutions to complex problems. I try to be very strict. 
I always have Þghts with sales people because I say we aren't 
going to add this feature because we're going to do it the right 
way -- it will take longer, but you will thank me." 
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import net.jini.core.entry.Entry;

public class Message implements Entry {
	

 public String message;

	

 public Message() {}

	

 public Message(String message) {
	

 	

 this.message = message;
	

 }

	

 public String toString() {
	

 	

 return “Message: ” + message;
	

 }
}
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import net.jini.core.lease.Lease;
import net.jini.space.JavaSpace;

public class JSWrite throws Exception {
	

 public static void main(String args[]) {
	

 	

 JavaSpace space =
	

 	

 	

 ServiceAccessor.getService(JavaSpace.class);

	

 	

 Message entry = new Message(args[0]);
	

 	

 space.write(entry, null, Lease.FOREVER);
	

 }
}
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import net.jini.core.lease.Lease;
import net.jini.space.JavaSpace;

public class JSTake throws Exception {
	

 public static void main(String args[]) {
	

 	

 JavaSpace space =
	

 	

 	

 ServiceAccessor.getService(JavaSpace.class);

	

 	

 Message template = new Message();
	

 	

 Message entry =
	

 	

 	

 (Message) space.take(entry, null, Long.MAX_VALUE);

	

 	

 System.out.println(entry);
	

 }
}
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JavaSpace space =
	

 	

 	

 ServiceAccessor.getService(JavaSpace.class);

MyEntry template = new MyEntry();

MyEntry entry =
! ! ! (MyEntry) space.take(entry, null, Long.MAX_VALUE);

// modify entry

write(entry, null, Lease.FOREVER);
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JavaSpace space =
	

 	

 	

 ServiceAccessor.getService(JavaSpace.class);
TransactionManager mgr =
	

 	

 	

 ServiceAccessor.getService(TransactionManager.class);

MyEntry template = new MyEntry();

Transaction txn =
! ! ! TransactionFactory.create(mgr, 5000).transaction;
MyEntry entry =
! ! ! (MyEntry) space.take(entry, txn , Long.MAX_VALUE);

// modify entry

write(entry, txn , Lease.FOREVER);
txn.commit();
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import net.jini.core.lease.Lease;
import net.jini.space.JavaSpace;

class JSNotify {
    public static void main(String args[]) throws Exception {
        JavaSpace space =
	

 	

 	

 	

  ServiceAccessor.getService(JavaSpace.class);

        Listener listener = new Listener(space);
        Message template = new Message();
        space.notify(template, null, listener.getStub(),
	

 	

 	

 	

 	

 	

 	

 	

 Lease.FOREVER, null);
    }
}
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import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import net.jini.core.event.RemoteEvent;
import net.jini.core.event.RemoteEventListener;
import net.jini.space.JavaSpace;

public class Listener implements RemoteEventListener {
    private JavaSpace space;
    private RemoteEventListener stub;

    public Listener(JavaSpace space) throws RemoteException {
        this.space = space;
        stub = (RemoteEventListener) UnicastRemoteObject.exportObject(this, 0);
    }

    public RemoteEventListener getStub() {
        return stub;
    }

    public void notify(RemoteEvent event) {
        try {
            Message template = new Message();
            Message result = (Message) space.read(template, null, Long.MAX_VALUE);
            System.out.println(result);
        }
        catch (Exception e) {
            e.printStackTrace();
        }
    }
}
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P-op

V-op �+�B�W�B�4�Q�B�D�F

�X�S�J�U�F

�U�B�L�F

P();

//critical operations

V();
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public class DistributedSemaphore {
	

 private JavaSpace space;
	

 private String name;

	

 public DistributedSemaphore(JavaSpace space, String name) {
	

 	

 this.space = space;
	

 	

 this.name = name;
	

 }

	

 public void create(int num) {
	

 	

 for (int i = 0; i < num; i++) {
	

 	

 	

 SemaphoreEntry entry = new SemaphoreEntry(name);
	

 	

 	

 space.write(entry, null, Lease.FOREVER);
	

 	

 }
	

 }

	

  public void p_op() {
	

 	

 SemaphoreEntry template = new SemaphireEntry(name);
	

 	

 space.take(template, null, Long.MAX_VALUE);
	

 }

	

 public void v_op() {
	

 	

 SemaphoreEntry entry = new SemaphireEntry(name);
	

 	

 space.write(entry, null, Lease.FOREVER);
	

 }
}
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public class SemaphoreEntry implements Entry {
	

 public String name;

	

 public SemaphoreEntry() {}

	

 public SemaphireEntry(String name) {
	

 	

 this.name = name;
	

 }
}
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public class SharedVar<T> implements Entry {
    public String name;
    public T value;

    public SharedVar() {}

    public SharedVar(String name) {
        this.name = name;
    }

    public SharedVar(String name, T value) {
        this.name = name;
        this.value = value;
    }
}
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�$�M�J�F�O�U abstract class Task {
	

 public Boolean done;
	

 public UniqueID source;
	

 abstract void task();
}
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For me, the Jini architecture represents the results of almost 20 years 
of yearning for a new substrate for distributed computing. Ever since 
I shipped the first widely used implementation of TCP/IP with the 
Berkeley Unix system, I have wanted to raise the level of discourse on 
the network from the bits and bytes of TCP/IP to the level of objects. 
Objects have the enormous advantage of combining the data with the 
code, greatly improving the reliability and integrity of systems. For 
me, the Jini architecture represents the culmination of this dream.



Copyright © 2005 Sun Microsystems, Inc.

�+�J�O�J���w�±�”�Ï�µ

¥ �±�”�Ï�µ�w�Ï
R�A
É
> �æ�Þ�”�Ä� �ï�»�Ñ�£ �” �µ
> �î
÷
> �±�”�Ï�µ���*�%
> �µ�»�Ò
> ��
Q	Ø�C

¥ �±�”�Ï�µ�x���-�P�P�L�V�Q���±�”�Ï�µ�t�J�å�^�•�”

¥ �-�P�P�L�V�Q���±�”�Ï�µ�×�.�‹�±�”�Ï�µ

52



Copyright © 2005 Sun Microsystems, Inc.

�-�P�P�L�V�Q���±�”�Ï�µ

�+�J�O�J���É�¿�Ä�ë�”�«�w�J	Ô
�
ú

53

サービス

サービス

サービス

クライアント

クライアント

�±�”�Ï�µ�Ó�é�©�³



Copyright © 2005 Sun Microsystems, Inc.

�-�P�P�L�V�Q���±�”�Ï�µ�w
C�_���	�%�J�T�D�P�W�F�S�Z�


54

サービスクライアント

�-�P�P�L�V�Q���±�”�Ï�µ



Copyright © 2005 Sun Microsystems, Inc.

�±�”�Ï�µ�w�J�å�¢�+�P�J�O�


55

サービス

�-�P�P�L�V�Q���±�”�Ï�µ

クライアント

属
性

サービス
プロキシ



Copyright © 2005 Sun Microsystems, Inc.

�-�P�P�L�V�Q���±�”�Ï�µ�w
C�_���	�%�J�T�D�P�W�F�S�Z�


56

サービス

�-�P�P�L�V�Q���±�”�Ï�µ

クライアント



Copyright © 2005 Sun Microsystems, Inc.

�±�”�Ï�µ�w
C�_���	 �-�P�P�L�V�Q�


57

サービス

�-�P�P�L�V�Q���±�”�Ï�µ

クライアント

属
性

サービス
プロキシ



Copyright © 2005 Sun Microsystems, Inc.

�±�”�Ï�µ�w �b�;

58

サービス

�-�P�P�L�V�Q���±�”�Ï�µ

クライアント

属
性

サービス
プロキシ



Copyright © 2005 Sun Microsystems, Inc.

¥ �.�V�M�U�J�D�B�T�U���3�F�R�V�F�T�U���1�S�P�U�P�D�P�M

¥ �.�V�M�U�J�D�B�T�U���"�O�O�P�V�O�D�F�N�F�O�U���1�S�P�U�P�D�P�M

¥ �6�O�J�D�B�T�U���%�J�T�D�P�W�F�S�Z���1�S�P�U�P�D�P�M

�-�P�P�L�V�Q���±�”�Ï�µ�w
C�_���	�%�J�T�D�P�W�F�S�Z�


59

�-�P�P�L�V�Q���±�”�Ï�µ

サービス

クライアント



Copyright © 2005 Sun Microsystems, Inc.

�.�V�M�U�J�D�B�T�U���3�F�R�V�F�T�U���1�S�P�U�P�D�P�M

60

サービス／クライアント �-�P�P�L�V�Q���±�”�Ï�µ

�N�V�M�U�J�D�B�T�U

�S�F�T�Q�P�O�T�F

�K�P�J�O

�S�F�T�Q�P�O�T�F

�S�F�R�V�F�T�U
�-�P�P�L�V�Q���±�”�Ï�µ���w�Ó�é�©�³

�+�J�O�J���¬�ç�” �Ó�°�a


€���Ù �”�Ä

�+�J�O�J���¬�ç�” �Ó�°�a

	!	ô�A�ˆ�¬ �ç�” �Ó�°�a



Copyright © 2005 Sun Microsystems, Inc.

�.�V�M�U�J�D�B�T�U���"�O�O�P�V�O�D�F�N�F�O�U���1�S�P�U�P�D�P�M

61

�-�P�P�L�V�Q���±�”�Ï�µサービス

�N�V�M�U�J�D�B�T�U

�S�F�T�Q�P�O�T�F

�K�P�J�O

�N�V�M�U�J�D�B�T�U

�S�F�R�V�F�T�U
�-�P�P�L�V�Q���±�”�Ï�µ���w�Ó�é�©�³

�+�J�O�J���¬�ç�” �Ó�°�a

�×�µ�Ä�Ê

�Ù�”�Ä
j�ø

�+�J�O�J���¬�ç�” �Ó�°�a

�±�”�Ï�µ�*�%



Copyright © 2005 Sun Microsystems, Inc.

�6�O�J�D�B�T�U���%�J�T�D�P�W�F�S�Z���1�S�P�U�P�D�P�M

62

�-�P�P�L�V�Q���±�”�Ï�µサービス／クライアント

�K�P�J�O

�S�F�T�Q�P�O�T�F

�S�F�R�V�F�T�U
�6�3�-

�K�J�O�J�������I�P�T�U���Q�P�S�U��
�-�P�P�L�V�Q���±�”�Ï�µ���w�Ó�é�©�³

�+�J�O�J���¬�ç�” �Ó�°�a



Copyright © 2005 Sun Microsystems, Inc.

�+�P�J�O���Ó�é�Ä�¯�ç

63

�-�P�P�L�V�Q���±�”�Ï�µサービス

�E�J�T�D�P�W�F�S�Z

�S�F�H�J�T�U�S�B�U�J�P�O

�M�F�B�T�F

�M�F�B�T�F���S�F�O�F�X�B�M

�8�v
~�•�±�”�Ï�µ�›�_	†

�¬ �ç�” �Ó�w
¶�o �w

�-�P�P�L�V�Q���±�”�Ï�µ��

�t���K�P�J�O



Copyright © 2005 Sun Microsystems, Inc.


C�_�Ó�é�Ä �¯�ç�w�“�t

64

¥ �×
ü�w�¬ �ç�” �Ó�›���g�b�” 
¶�o �w���-�P�P�L�V�Q���±�”�Ï�µ�›

C�_�`�s�Z�•�y�s�’�s�M

¥ �Œ�l �o�M�”�-�P�P�L�V�Q���±�”�Ï�µ�x���6�O�J�D�B�T�U���%�J�T�D�P�W�F�S�Z��
�1�S�P�U�P�D�P�M���p
€��

¥ �±�”�Ï�µ�x�I�ˆ�™�������d��������
µ���S�4�l�h�™�t��
�.�V�M�U�J�D�B�T�U���3�F�R�V�F�T�U���1�S�P�U�P�D�P�M���›�–�l�o���-�P�P�L�V�Q���±�”
�Ï�µ�›�s�b���	����
µ�–�t���s�


¥ �f�w�™�x���.�V�M�U�J�D�B�T�U���"�O�O�P�V�O�D�F�N�F�O�U���1�S�P�U�P�D�P�M���t
~
�“�8�Q �”�¢�"�O�O�P�V�D�F�N�F�O�U���x����������
µ�–�£



Copyright © 2005 Sun Microsystems, Inc.

�+�B�W�B�4�Q�B�D�F�T���x���+�J�O�J���±�”�Ï�µ

65

¥ �+�B�W�B�4�Q�B�D�F�T���w�J�å
> �7	s�t���-�P�P�L�V�Q���±�”�Ï�µ�›�_�m�Z �”
> �-�P�P�L�V�Q���±�”�Ï�µ�t�J�å�b�”
> ���8�$�t�æ�” �µ�›�Ë	ý�b�”

¥ �+�B�W�B�4�Q�B�D�F�T���w
C�_�q�b�;
> �7	s�t���-�P�P�L�V�Q���±�”�Ï�µ�›�_�m�Z �”
> ��
Q	Ø�C�›�–�l �o���-�P�P�L�V�Q���±�”�Ï�µ�t�ð�M�ù�˜�d �”
> �Ó�é�©�³�›	!�Z	��”
> �Ó�é�©�³�›�–�l �o���+�B�W�B�4�Q�B�D�F���t�ž�«�·�µ

¥ �+�J�O�J���w
¶�o�w�;�ó�›�–�l �o�M�”�‚



Copyright © 2005 Sun Microsystems, Inc.

�'�P�S�F���N�P�S�F���*�O�G�P

66

¥ �+�J�O�J���5�F�D�I�O�P�M�P�H�Z���4�U�B�S�U�F�S���,�J�U���W������
> �I�U�U�Q�������T�U�B�S�U�F�S�L�J�U���K�J�O�J���P�S�H���E�P�X�O�M�P�B�E�T��

¥ �+�J�O�J���$�P�N�N�V�O�J�U�Z
> �I�U�U�Q�������K�J�O�J���P�S�H��

¥ �.�B�J�M�J�O�H���-�J�T�U
> �K�J�O�J���V�T�F�S�T�!�T�V�O���D�P�N

�	�I�U�U�Q�������B�S�D�I�J�W�F�T���K�B�W�B���T�V�O���D�P�N���B�S�D�I�J�W�F�T���K�J�O�J���V�T�F�S�T���I�U�N�M�


¥ �+�B�W�B�4�Q�B�D�F�T���1�S�J�O�D�J�Q�M�F�T�
���1�B�U�U�F�S�O�T�
���B�O�E���1�S�B�D�U�J�D�F
�C�Z Eric Freeman, Susanne Hupfer , and K en Arnold (Addison- Wesley , 1999)



Copyright © 2005 Sun Microsystems, Inc.

�"�Q�Q�F�O�E�J�Y

67



Copyright © 2005 Sun Microsystems, Inc.

�4�F�S�W�J�D�F�"�D�D�F�T�T�P�S

68

import java.rmi.RMISecurityManager;
import net.jini.core.entry.Entry;
import net.jini.core.lookup.ServiceItem;
import net.jini.core.lookup.ServiceTemplate;
import net.jini.discovery.LookupDiscoveryManager;
import net.jini.lookup.ServiceDiscoveryManager;

import static net.jini.discovery.DiscoveryGroupManagement.ALL_GROUPS;

public class ServiceAccessor {
    public static <T> T getService(Class<T> type) {
        return getService(type, 5000); // wait up to 5 seconds
    }

    @SuppressWarnings("unchecked")
    public static <T> T getService(Class<T> type, long waitDur) {
        return (T) getService(getServiceItem(type, waitDur));
    }

    @SuppressWarnings("unchecked")
    public static <T> T getService(ServiceItem item) {
        return (T) ((item != null) ? item.service : null);
    }
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    public static ServiceItem getServiceItem(Class type) {
        return getServiceItem(type, 5000);
    }

    public static ServiceItem getServiceItem(Class type, long waitDur) {
        if (System.getSecurityManager() == null)
            System.setSecurityManager(new RMISecurityManager());
      
        try {
            LookupDiscoveryManager ldm = new LookupDiscoveryManager(ALL_GROUPS, null, null);
            ServiceDiscoveryManager sdm = new ServiceDiscoveryManager(ldm, null);
            ServiceTemplate template = new ServiceTemplate(null, new Class[]{type}, null);

            return sdm.lookup(template, null, waitDur);
        }
        catch (Exception e) {
            e.printStackTrace();
        }

        return null;
    }
}


