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1 Introduction 
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1.2 Goals 
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1.3 Outline of the document 
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2 Background 

2.1 Peer-to-peer wireless scenario 
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2.2 Service discovery in peer-to-peer networks 

2.2.1 Introduction 
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service:printer://ld123.burgos.com:1020/queue1 
scopes = x, y, z 
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printer-model = Epson 700 
printer-location = Room A21 
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�
<��������
�����
������������"��)����N��
�����*�������������
�������������	�	����
3���� 3������ ���3����� ��	��� ������
��)�� 
	�������
��)�� �������!� 3�����
�������� 
� ������� ��� 1�� ����������	� ���
�	���� ��������!� ������
��� ��������

�	����������������)�����
�	���������R$S��������
�����������
��1�������"N*����
1��
�����	�����������������
��
�3������9����������!�	����������
�����������!�
"N*� �
�� ���� ������
����� ��
��� ���� 3�	�2
��
� ���)���� 	����)���� ��� ����
���3����� 3���� ���	��	�� ��� �����
�	�� ��� �������� ��� ����� ��� �����
�	�� ���
���)������ ��� ���� ����
���� ���	��	!� �������
��� ��
�� ������� �����<������ 1��
����	�� ���� :<�� ��1���� ��� ���� �<� ����� ���3� ���� 
		����� )�
� ��
����
��������
�������������/*�����	��
���)��	����)�����
�

2.2.4 Jini 
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2.2.6 The JXTA Peer Discovery Protocol (PDP) 
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2.3 SIP – The Session Initiation Protocol 
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2.3.2 Functionality of SIP 
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2.3.3 Operation of SIP 
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CSeq: 314159 INVITE 
Contact: <sip:sara@pc33.burgos.com> 
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2.3.4 SIP mobility support 
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2.3.5 SIP extension support 
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2.3.6 The SIP Specific Event Notification extension 
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2.4 SPDP – The Service Peer Discovery Protocol 

2.4.1 Introduction 
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2.4.2 Special requirements on SPDP 
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2.4.3 Operation of the protocol 
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3 A Service Peer Discovery Protocol implementation 
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3.1.1 Technology requirements 
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3.1.2 Interaction with the SIP implementation 
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3.1.3 File structure 
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3.1.4 Running the implementation 
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3.2 Data model 
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3.2.1 The SPDP message format 
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<?xml version="1.0" encoding="UTF-8" standalone="yes"> 
<spdpMessage> 
 <requestId>245370941080900270821</requestId> 
 <sender> 
  <entityId expire="3600"> 

sip:pojken@130.237.15.247 
</entityId> 

  <entityAddress entityType="IPv4"> 
130.237.15.247 

</entityAddress> 
 </sender> 
 <method> 
  <name>ACCEPT</name> 
 </method> 
 <serviceRequest> 
  <path>printer</path> 
  <value>EasyPrint</value> 
 </serviceRequest> 
 <expireTime>4000</expireTime> 
 <replyTo priority="1"> 
  <entityId expire="3600"> 

sip:pojken@130.237.15.227 
</entityId> 

  <entityAddress entityType="IPv4"> 
130.237.15.247 

</entityAddress> 
 </replyTo> 
 <content> 
  <serviceList> 
   <service> 
    <serviceId>printer</serviceId> 
    <name>EasyPrint</name> 
    <source> 
     <entityId expire="3000"> 

sip:gonzalo@130.237.15.248 
</entityId> 

     <entityAddress entityType="IPv4"> 
130.237.15.248 

</entityAddress> 
    </source> 
    <protocol>RTP</protocol> 
   </service> 
  </serviceList> 
 </content> 
</spdpMessage> 
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3.2.2 The service file format 
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<?xml version="1.0" encoding="UTF-8" ?>  
<serviceList xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance" xsi:noNamespaceSchemaLocation="serviceList.xsd"> 

<service> 
    <serviceId>filemp3</serviceId>  
    <name>The Autumn.mp3</name>  

<source> 
     <entityId expire="3000"> 

sip:pojken@130.237.15.247 
</entityId>  

     <entityAddress entityType="IPv4"> 
130.237.15.247 

</entityAddress>  
    </source> 
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    <protocol>RTP</protocol>  
    <expires>2004-05-23T17:58:17+01:00</expires>  
   </service> 

<service> 
    <serviceId>sipphone</serviceId>  
    <name>Pojken</name>  

<source> 
     <entityId expire="3000"> 

sip:pojken@130.237.15.247 
</entityId>  

     <entityAddress entityType="IPv4"> 
130.237.15.247 

</entityAddress>  
    </source> 
    <protocol>RTP</protocol>  
    <expires>2004-06-07T01:00:00+01:00</expires>  
   </service> 

<service> 
    <serviceId>printer</serviceId>  
    <name>EasyPrint</name> 

<source> 
     <entityId expire="3000"> 

sip:gonzalo@130.237.15.248 
</entityId>  

     <entityAddress entityType="IPv4"> 
130.237.15.248 

</entityAddress>  
    </source> 
    <protocol>TCP</protocol>  

   <expires>2005-03-02T12:03:37+01:00</expires> 
</service> 

</serviceList> 
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3.2.3 The peer file format 
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<?xml version="1.0" encoding="UTF-8" standalone="yes" ?>  
<peerList> 

<peer> 
<identity> 

     <entityId expire="3780"> 
sip:diego@130.237.15.211 

</entityId>  
     <entityAddress entityType="IPv4"> 

130.237.15.211 
</entityAddress>  

    </identity> 
    <network>WLAN</network>  
    <cellId>3454FG</cellId>  
    <expires>2004-05-26T12:03:37+01:00</expires>  

<services> 
     <service>filemp3</service>  
    </services> 
   </peer> 

<peer> 
<identity> 

     <entityId expire="3780"> 
sip:pojken@130.237.15.247 

</entityId>  
     <entityAddress entityType="IPv4"> 

130.237.15.247 
</entityAddress>  

    </identity> 
    <network>WLAN</network>  
    <cellId>3454FG</cellId>  
    <expires>2004-05-27T09:00:37+02:00</expires>  

<services> 
     <service>filemp3</service>  
     <service>sipphone</service>  
    </services> 
   </peer> 
</peerList>�
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3.3 Operation of the SPDP implementation 
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3.3.1 Threads in the implementation 
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3.3.2 Main thread flow 
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3.3.3 SPDP engine thread flow 
����"*�*������������
	�������������������������"*�*�����
���E���������
��3�"*�*�����
������
��
���)�	!�
�	�������������������
����
����	�������
�������3����	������	����9������#&��
�
������������
�����
����������E����!����3����1�����
���
���	�����)����	������

� ������� ��� 
�� �18���� ��� ����� SpdpMessage!� 3����� ����������� 
� ���������
����
���
����	������������"!"5���	�46�!������
��
�	�������E������	�3����
1��������	� ���	������ ��� ��� ���
�����
��� ���� ���� ������
����E����!� ��� ��� ���
��

�������3	�4!���&�2���".������#����������
#���!�������!������.�����������������.������!5�



���������
�����
�	�()
��
������������"��)����*���������)����*��������� �
��������	�
��������
	��� #$+&,+%&&'�
�

''�

�4����
�� ��E����� ��� ��� ��� 3
�� 
� 	��
��	� ��������� ��� 
� ���)������� �����	�
��E������
�

�
�
���
���4����
����E����� ��������)�	!�������E������
�	��������
	� ����
�	�����
�����	��������������
	������
�	!��������������
���
	��1���!�����"*�*�����
���

�	�����"�*���
��
��������
�� ���1������	����
����
���	���������
�	���������
�
�	������������
3
����	��
�
��� ���������)�	�����
���3
��
������������������ ������
����E����!����������
����
��� ���
		�	� ��� ���� ������
������
���E����!�
�	� �����
��� ����
	� ���
�������	��
�

3.3.4 Request handler thread flow 
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4 Evaluation of the Service Peer Discovery Protocol 
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4.1 SPDP in comparison with other discovery protocols 
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4.1.1 SPDP and the Service Location Protocol (SLP) 
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4.1.2 SPDP and JXTA 
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4.1.3 SPDP and Universal Plug and Play (UPnP) 
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4.1.4 SPDP and Jini 
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4.2 SPDP and SLP: comparison for simple test cases 
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5 Improvements and future work 
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5.1 Optimization of the implementation 
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5.2 Redundancy in the protocol messages 
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5.3 Taking advantage of the context servers 
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5.4 Taking advantage of XML 
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5.5 SPDP in a real setting 
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Appendices 

A List of acronyms 
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B Service and peer files used for the tests 
�
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?> 
<serviceList> 
    <service> 
        <serviceId>filemp3</serviceId> 
        <name>The Spring.mp3</name> 
        <source> 
            <entityId 
expire="3780">sip:diego@130.237.15.211</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.211</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2004-04-06T12:03:37+01:00</expires> 
    </service> 
    <service> 
        <serviceId>filemp3</serviceId> 
        <name>The Autumn.mp3</name> 
        <source> 
            <entityId 
expire="3000">sip:pojken@130.237.15.247</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2004-04-07T11:33:48+01:00</expires> 
    </service> 
</serviceList> 

�
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?> 
<peerList> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:diego@130.237.15.211</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.211</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>3454FG</cellId> 
        <expires>2004-03-26T12:03:37+01:00</expires> 
        <services> 
            <service>filemp3</service> 
        </services> 
    </peer> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:pojken@130.237.15.247</entityId> 
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            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>fsdf</cellId> 
        <expires>2004-03-30T09:00:37.673+02:00</expires> 
        <services> 
            <service>filemp3</service> 
            <service>sipphone</service> 
        </services> 
    </peer> 
</peerList> 

�
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<?xml version="1.0" encoding="UTF-8"?> 
<serviceList xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:noNamespaceSchemaLocation="serviceList.xsd"> 
    <service> 
        <serviceId>filemp3</serviceId> 
        <name>The Autumn.mp3</name> 
        <source> 
            <entityId 
expire="3000">sip:pojken@130.237.15.247</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2004-04-02T17:58:17+01:00</expires> 
    </service> 
    <service> 
        <serviceId>sipphone</serviceId> 
        <name>Pojken</name> 
        <source> 
            <entityId 
expire="3000">sip:pojken@130.237.15.247</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2004-03-07T01:00:00+01:00</expires> 
    </service> 
    <service> 
        <serviceId>printer</serviceId> 
        <name>EasyPrint</name> 
        <source> 
            <entityId 
expire="3000">sip:pojken@130.237.15.247</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </source> 
        <protocol>TCP</protocol> 
        <expires>2004-03-02T12:03:37+01:00</expires> 
    </service> 
</serviceList> 
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<?xml version="1.0" encoding="UTF-8"?> 
<peerList xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:noNamespaceSchemaLocation="peerList.xsd"> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:diego@130.237.15.211</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.211</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>3454FG</cellId> 
        <expires>2005-03-09T12:03:37+01:00</expires> 
        <services> 
            <service>filemp3</service> 
        </services> 
    </peer> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:pojken@130.237.15.247</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.247</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>fsdf</cellId> 
        <expires>2005-03-13T07:20:00+01:00</expires> 
        <services> 
            <service>filemp3</service> 
            <service>sipphone</service> 
            <service>printer</service> 
        </services> 
    </peer> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:gonzalo@130.237.15.248</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.248</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>abcde</cellId> 
        <expires>2005-03-11T07:21:01+01:00</expires> 
        <services> 
            <service>filemp3</service> 
            <service>sipphone</service> 
        </services> 
    </peer> 
</peerList> 
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<?xml version="1.0" encoding="UTF-8"?> 
<serviceList xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:noNamespaceSchemaLocation="serviceList.xsd"> 
    <service> 
        <serviceId>sipphone</serviceId> 
        <name>Gonzalo</name> 
        <source> 
            <entityId 
expire="3000">sip:gonzalo@130.237.15.248</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.248</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2005-03-15T01:00:00+01:00</expires> 
    </service> 
    <service> 
        <serviceId>web</serviceId> 
        <name>My page</name> 
        <source> 
            <entityId 
expire="3000">sip:gonzalo@130.237.15.248</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.248</entityAddress> 
        </source> 
        <protocol>HTTP</protocol> 
        <expires>2005-03-17T12:55:37+01:00</expires> 
    </service> 
    <service> 
        <serviceId>filemp3</serviceId> 
        <name>The Summer.mp3</name> 
        <source> 
            <entityId 
expire="3000">sip:gonzalo@130.237.15.248</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.248</entityAddress> 
        </source> 
        <protocol>RTP</protocol> 
        <expires>2005-03-17T17:07:06+01:00</expires> 
    </service> 
</serviceList> 
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<?xml version="1.0" encoding="UTF-8"?> 
<peerList xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:noNamespaceSchemaLocation="peerList.xsd"> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:gonzalo@130.237.15.248</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.248</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>3454FG</cellId> 
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        <expires>2005-03-11T07:21:01+01:00</expires> 
        <services> 
            <service>filemp3</service> 
            <service>sipphone</service> 
            <service>web</service> 
        </services> 
    </peer> 
</peerList> 
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?> 
<peerList> 
    <peer> 
        <identity> 
            <entityId 
expire="3780">sip:diego@130.237.15.211</entityId> 
            <entityAddress 
entityType="IPv4">130.237.15.211</entityAddress> 
        </identity> 
        <network>WLAN</network> 
        <cellId>3454FG</cellId> 
        <expires>2004-03-26T12:03:37+01:00</expires> 
        <services> 
            <service>filemp3</service> 
        </services> 
    </peer> 
</peerList> 
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