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EntityCollaborator:
A Ubiquitous Computing Framework Using SIP and DHT

TakAsHI Kasuvafl and YasuTo NAKANISHIT2

Developing Ubiquitous Computing application is quite difficult, because of
the needed for deep knowledge for network and devices. Therefore researches
of framework and middleware are becoming active area. However, these frame-
works mainly aim to handle discrete information such as event messages, there-
fore they seem to insufficient for handling continuous information such as sound
and movie. Then we propose a framework called EntityCollaborator, which aim
to converge discrete and continuous information using SIP. EntityCollaborator
neaded to hide SIP methods and session management, and to provide a lookup
service for finding component in a distributed environment. Therefore, to set-
tle these specifications, we provided event-driven APIs and lookup service by
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using DHT, and which led EntityCollabrator to obtain these features; cooper-
ation function with SIP-based applications, high scalability, adhoc nature, and
robustness.
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Fig.1 An example of composition of distributed application with EntityCollaborator.
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Fig.2 The system architecture of EntityCollaborator.
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Table 1 Methods for SIP used in EntityCollaborator.

SIP 0000 goooooooooooo

INVITE sendOffer(), receiveOffer(), receiveAnswer()
BYE sendBye(), receiveBye()

MESSAGE sendMessage(), receiveMessage()

SUBSCRIBE | subscribe(), receiveSubscribe()
NOTIFY sendMessage(), receiveNotify()
REGISTER -(Entity 000O00O00DOOOOOO)
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Fig.3 The UML description for Entity.
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Fig.4 Multimedia session connection via INVITE and BYE methods.
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public class CameraEntity extends AbstractEntity {
public CameraEntity() {
// 000000000000 webOOOOOOODOODOOD
addKeyword ("camera") ;
init();
}
public void receiveMessage(EntityEvent e) {
// 0000000000000000O000O0
System.out.println(e.getMessage());
¥
public SessionDescription receiveOffer (EntityEvent e) {
// 00000000 spPOODODO
// 00000000 soPOODOODODOO
SessionDescription sdp =e.getSessionDescription();
SessionDescription ret = getResponseSDP(sdp);
// 00000000000000
startStreaming(sdp) ;

return ret;

05 OO0OO0O0OO0OOOooD
Fig.5 A sample of adding a keyword.
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3.2.4 EntityCollaborator
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public class SearchEntity extends AbstractEntity {
public SearchEntity() {
// 0000000000
EntityCollaborator ec = EntityCollaborator.getInstance();
// camera 00000000 Entity 000000000O00DO
Entity[] entities = ec.searchEntities("camera");
for (Entity entity : entities) {
// sSDPOOOOOODO
SessionDescription sdp = getRequestSessionDescription();
// 00000 Entity 0000
// 000000000000 00O0ODOOOoOoOoooO
sendOffer (sdp, entity);
// 00000000
sendMessage ("Hello World!", entity);
}
}
public void receiveMessage(EntityEvent e) {}
public void rceiveAnswer (EntityEvent e) {
// 00000 spPO0OOOO0OOOODOOODOOO
SessionDescription sdp = e.getSessionDescription();

receiveMedia(sdp) ;

06 Entity 0000
Fig.6 A sample of searching an Entity.
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public class Main {
public static void main(String[] args) throws Exception {

EntityCollaborator ec = EntityCollaborator.getInstance();
// sIPOODOOODOOO
ec.initiateSipCore();
// Chord DOODOLANODOOOODOO
ec.findPeer();
// Entity 000
ec.addEntity(new CameraEntity());
ec.addEntity(new SearchEntity());

0 7 EntityCollaborator 00O
Fig.7 A sample of starting up EntityCollaborator.
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08 00OO0O0OooooooOoO
Fig.8 A monitoring system by EntityCollaborator.
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Fig.9 A location information sharing system by EntityCollaborator.
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Fig.10 A voice recording system integrated with soft-phone by EntityCollaborator.
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