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Abstract of Master’s Thesis

A Research of Service Coordination Platform

considering Heterogeinity of User in Home Network

Academic Year 2005

Summary
The definitions of composition constructing home automation services are to be

changed frequently, according to the entry of new devices or moving of the residents.
By enabling the residents to define the compositions, without being aided from any
programmer, the desired home automation can be formed instantly. Here, in home
network, it is likely that various skilled residents define the compositions using diverse
interfaces. To accept this, there is a necessity to convert the definitions which each
interfaces generate, and it becomes difficult for the blind people to define or confirm the
compositions which people in normal health had defined. In this study, in order to let
residents define the compositions of services, the following three steps are implemented.
1. ISPL, a composition model linked defining language 2. A model-linked architec-
ture realizing home automation based on ISPL 3. An user interface processing ISPL
Furthermore, based on these, we actually constructed a home network environment
“ Smart Living Room ” .
Keyworkds:

1 Service Composition 0 2 Home Network [0 3 Enduser Programming

4 Distributed Computing

Keio University Graduate School of Media and Governance
TAKAHASHI Gen
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<ISPL>
<behavior name="name">
<rule></rule>
</behavior>
</ISPL>

g 38 000d

/,<ISPL>
<behavior name="name">
<rule>
U0 <trigger>
O 0</trigger>
</rule>
</behavior>
</ISPL>

g 39 00040

OO000b0oboodoob0ob0ooboob0obooouoboOob 3110000 0guanxi
0000000 coincidentally 0 0 O O O
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/r<ISPL>
<behavior name="name">
<rule>
U0 <trigger>
00O <service name="dvd" state="playing">
O 0</trigger>
</rule>
</behavior>
</ISPL>

g 3.10: oogoo

(/<ISPL>
<behavior name='"name">
<rule>
U0 <trigger guanxi="coincidentally">
00O <service name="dvdl" state="playing">
00O <service name="dvd2" state="playing">
00 </trigger>
</rule>
</behavior>
</ISPL>
N

g 311 gggoo
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/,<ISPL>
<behavior name="name">
<rule>
0 0 <trigger guanxi="eitherway">
U0 <service name="dvdl" state="playing">
U0 <service name="dvd2" state="playing">
00 </trigger>
</rule>
</behavior>
</ISPL>

U 312 00000

<ISPL>
<behavior name="name'">
<rule>
U 0 <result>
[0 <service name="dvdl" state="playing">
00 <service name="dvd2" state="playing">
00 </result>
</rule>
</behavior>
</ISPL>

0 3.13: 0000
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CPU Intel Pentium M 0O 0O 0O OO 765
oon 1GB

OS WindowXP Professional

00000 Eclipse/JavaO O /J2SE 1.5

5.1 UOUOOOOoOOO

ggogobbbobouoooooobbobboooooobbobbbbodooooon
O000000510000Javad0 B|DO0OOOOOOODOOOODODOOOODOOO
oboboobobboobodJaval0O0O0O0O

5.2 U0O0OOOOO

dbdbOdJwvabOO0OOO0OOOOOO0OOobOObOOobOOoOOoOobOobDOobDOoOOO

5.2.1 Node

NodeODOOOOOODOODODODOODOODOOOODOmainOOOOOoOOoOOoODOD
OOo0bOobooboboobobuoboooboobo0bobobobO0obUobuoboUUdNoded
gboboboogobboooagn

5.2.2 NodeUUDDOOUODDOOOODDOO

NodeOOXMLOOOOOODOODODOOOOOODODOOOOODDODODOOO
00 0O O ChannelDescirptor D D O 0 0O O Channel 0 00 0 0O O O O O Container O [
0000 Facility DO D ODOOOODOODOO 52000 FacilityDescriptor DO 00O OO
Facilty OO0 O ODOO0DOO0ODOODO0OO0OODOODOODOOODOOOOOOODOODOOODO
O0000000000DO000DO00O0 51000000 ComponentdO0O0OONO
000000000000 D000 NodeDescriptor O 0O 0O 0O 0O O

NodeOOXMLOODOOODOOB30000000000000OFacilityOOO0O0O
O0<facility>0 00000 Facility U0 0000 D0O0 OO O<context>0 000000
facility OO OO O0O0O0O0ODOOOO
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<component-descriptor-path>
./jp/ac/keio/sfc/ht/umiddleware/apps
</component-descriptor-path>
<facility-component-descriptor—-path>
./jp/ac/keio/sfc/ht/umiddleware/facilities
</facility-component-descriptor-path>

0 5.1: NodeDescriptor

<channel-set>
0 O <channel name="hoge-event" port="21111"/>
</channel-set>

0 5.2: ChannelDescriptor

5.2.3 Container

Container [0 00 Component [0 0 Facility 00D 00000000 O OO Container O O
0000 0O Container O [0 NodeDescriptor UD DO OO ODOOOOODO O Facility 0 O
Component 0000000 OOO0OOOOO 4000000000000 ThreadO
OO00D0D0ooooooooooooo

5.2.4 Container OO0 00000

Container0 000000000 0OObL200000000000000000O0Com-
ponent [ Facility U0 OO OOOO

O 5.2: Container 0 O OO0 OO0

public Facility getFacility(String className);
public Map getFacilityRepository();
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<facility-set>

U U <facility class="jp.ac.keio.sfc.

U0 ht.gengen.ispl.facility.activator.Activator">

U O <context key="timingdeffile"

00 value="jp/ac/keio/sfc/ht/utexture/conf/activation-timing.xml"/>

</facility>
<facility class="jp.ac.keio.sfc.ht.gengen.ispl.test.Sample">
<context key="timingdeffile"
value="jp/ac/keio/sfc/ht/utexture/conf/activation-timing.xml"/>
</facility>

</facility-set>

O 5.3: FacilityDescriptor

ThreadGroup tg = new ThreadGroup(comp.getId());
t = new ComponentKickerThread(tg, comp);
t.setContextClassLoader (comp.getClassLoader());

0 5.4: ThreaedO O OODO

5.2.5 ClassLoader

Container 0 0 0 0 O Component 0 0 Facility UD OO OOOOOOOOOOOOO
O000000D000D0000000000000 JawaVMODDOODODDOODOO
ja00000000ODOODOODOODOODODOO

5.2.6 Component

goooooboobobs3guuoonoooboonoooboobbbbbbbbion
goo

public abstract void start() D 0 0 00000000000 COCOOO0OOO0O0OO
000000000 public abstaract void start() 000 0000000000000
0000000000 OO0OOpublic abstract void stop() 0 00 0 O Component O O
guogooooooooboobobobon
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0 5.3: Component D OO OO OO

public abstract void init();
public abstaract void start();
public abstract void stop();

Component 00000000 OOOOOO0O

Component O Node OO ODOOODOOODOODOOOODOODODODODOOODOO Com-
ponent 0000000000000 0O0ODO0OOOOO0ODOODOODOOComponent 00
000000000000 o0oooDs50000000000NamingFacility O O 0O
0000000000000 000000000000O0O000O0IDO UUID[10]0
O000000 Component 000000 OOOOOOO0O

4 )

<component-descriptor>

<display-name>sample component</display-name>
<name>sample</name>
<id>195137fc-fdfa-4e7f-baed-b316424e9fb3</id>
<class-name>jp.ac.keio.sfc.ht.t41l.test.Sample</class-name>
<doc-base>C:\Documents and Settings\gengen

\My Documents\workspace\loft-in-the-loft
\jp\ac\keio\sfc\ht\umiddleware\apps\sample.jar</doc-base>
<parameter><name>a</name><value>n</value></parameter>

</component-descriptor>

O 5.5: Component 0 0O O0DOO0OO0OOODOOOO

ActiveComponent [ [

Threed DO DO ODOODOOO0OOOODOODOOOOOOOOODODODOODOODO 5.6
obobhO000start U0 O DODOO0OOO0ODOOOO0OOODOOO0OO

PassiveComponent [ [

ThreadOODOODOOOOOOOOO0OOO0OO0OO0OOOODOOO Component O 0
OO0O000o0oOobooOs7000oooOSnkb00O0OogoboOoOdDOComponent
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public class MyComponent extends Component{
U U private volatile boolean running = true;
00 public void init() {

//000

o0}

00 public void start() {

UUU0U running = true;

U000 while(running){

OOoo0ooO tryf

00000000 doSomething();

TestEvent t = new TestEvent();
t.setName("gengen") ;

super.send(t) ;

Thread.sleep(3000);

000000 }Ycatch(InterruptedException e){
ooooogr

}

oo}

00 public void stop() {

U000 running = false;

oo}

}

N /

0 5.6: 00O 0O0OO Component

0000000 addMessagingListener U D 0000000000 0OOO0OOOOOOO
000000000 SinkO0O0O0O0000OO0 received(Message msg) 00000000
oooooooo

5.2.7 MessagingChannelFacility

MessagingChannelFacility 0 OComponent D DO OO0 00O OO O O OComponent
O000D0O0OOComponent d O MessagingChannelFacility 0 0 0 0 0 0 0 0 0O OCon-
tainer 10 00000 getFacility UD O UODOO0OO0O0OO0ODOOOOODO Component 0 0
000000 send(Message msg) 00000
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public class MyComponent extends Component [J implements Sink {
00 public void init() {

//000

super .addMessaginglistener (this);

ool

00 public void start() {

oood

oo}

00 public void received(Message msg){

0000 if(evt instanceof TestEvent){

000000 System.out.print("TestEvent Received: ");
UO0U0O0O0UO TestEvent hoge = (TestEvent)evt;

O O O O 0 O
System.out.println(System.currentTimeMillis()-hoge.getTime());
003}

oo}

00 public void stop() {
003}
}

N /

0 5.7 0000 Component

Message

MessagingChannelFacility U D OO O Message D0 00000000 0O0OOOOOO
gogoogs4bppoooououdidioooooboooooooobooon
O00OMessage 10D D00O0ODO0O0OO00O0O0DO0O0OO0OO0ODOOpublicO0OOOnO
00000 getter/setter 0 0 O O O O Getter/setter 0 0 0 O O O O getName/setName
goodooooooo

Externalizer

MessagingChannelFacility D O Message D OO0 0000000 0OOOO0OOOOOO
OO00000o0oooo0ooo XMLOOODOODODOOoODOoOoooooooooon
00000 Externalizer 0 O Message 1 0 0000000000000 ODOOODOODO
XMLOOOODODDODOOODODOODODoOOoOoO XMLOOOOO 80000000000
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O 5.4: Message [0 O U

public String getComponentld();
public String getComponentType();
public long getTime() ;

public String getNodeld();

dddddidU<mempber>0 00 0OO0O0OO0OOOOO0OOO0OOOOOOOONO
OO0000D0String0D 0000000000 0ODOOOO<elenent>000000000

~

<externalization class="jp.ac.keio.sfc.ht.gengen.MyTag"
time="123" nodeid="sdf">
<member name="sdf" type="int" value="11"/>
<member name="sd" type="int[]" value="01h02h"/>
<member name="sdf" type="string[]">
<element>hosdf1</element>
<element>hosdf2</element>
</member>
</externalization>

gs8 0booaf

5.3 UUUOUOOUOOOOONO

DO0000Java0O0D00O0OD0OO0ODOOODODODODOODOOODOOODOOODO
OO0 520000 Facility 0 O OO BehaviorInterpreterFacility O 0 0 0 00 00O 0O
O O BehaviorInterpreterFacility 0 0 O O O StateChangeConsumer O 0 0O 0 O 0O 0O Be-
haviorEvaluator 0 U 0 O O O O NamingFacility 0 O O O O O ,BehaviorRuleRepository
O0000DO0000DOO00o00ObO0o0o0obobOoOoooOs9b000oooooon
OO0D0D00D000DO000D000D000D0OO StateChangeConsumer O 0 0 O O Stat-
eChangeConsumer 0 [0 BehaviorEvaluator D 0O OO O0OOO O OO O OO O Behav-
iorEvaluator U [0 BehaviorRuleRepository O O OO0 00000000 0OOOOOOO
0000000000000 D00D00D000O00D0NamingFacility00D0OO0O0OO0OO
0000000000000 000000000000DO00O0DbOO0DbOO0DOOoDOOn
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O 5.5: AbstractStateService O O O

protected void notifyStateChanged(StateChangeMessage msg);throw IllegalStateException
public abstract void requestChangeStateMessageReceived (StateChangeRequestMessage msg);
public ServiceProfile getProfile();

gobogoobobooobbuooobbooobooobbbooobobooobo
gbbbuoooobbbuoobbbbooogbobboood

Service Service  StateChangeConsumer BehaviorEvaluator NamingFaciIity BehaviorRuleRepository
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OOoodbodoobobooboobouooboboobUoobobooobooboooobOon
00000000000 Db0O0bO0bOobOOobOOos3b00b00boooooooooon
o0ogd

0 5.5 0 AbstractStateService 0 0000000000

0000000000000 bO0o0bO0obOO0o0oo0obooDoobooDoOobOooDon
notifyStateChanged D00 00000000 O OOODO O OO BehavirolnterpreterFacil-
ity U0 OO DOODO OO O BehaviroInterpreterFacility U OO OO OO OOOO0OOOO0O
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O00D0D0D0000000D0D0ODODDOOO0O0O0OO requestChangeStateMessageReceived
O000000000StateMessage 1000000 0OD0O0O0OO0OO0OOOOOODOOO
StateChangeRequestMessage 0 D0 00000000000 OODOONOONOOMessage
O0000o0oooo
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0 5.11: Smart Living Room
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0 5.14: Smart Living Room 00000000
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<ISPL>

<service name="TV">

<state name=""inputl>
<display-name>[] 0 0 00O OO </display-name>
</state>

<state name=""input2>
<display-name>TV [ 0 O [ </display-name>
</state>

<state name=""input3>
<display-name>PC [ [ O [0 </display-name>
</state>

<state name=""input4>
<display-name>TV [] [J </display-name>
</state>

</service>

</ISPL>

0 5.15: TVOUOOO

<ISPL>

<service name="IP-Phone">

<state name='"calling">

<display-name>U 00000 OO O </display-name>
</state>

<state name="disconnect">

<display-name>[] 0 0 00000 O </display-name>
</state>

</service>

</ISPL>

g s.16: 000ooodg
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<ISPL>

<service name="light">

<state name="on">
<display-name>[ [J </display-name>
</state>

<state name="off">
<display-name>[ [J </display-name>
</state>

</service>

</ISPL>
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<ISPL>
<service name="amp">
<state name="1">
<display-name>U O 0 00O 0O OO </display-name>
</state>
<state name="2">
<display-name>[] 0 0 00O OO </display-name>
</state>
<state name="3">
<display-name>[] 0 0 00O OO </display-name>
</state>
<state name="4">
<display-name>[] 0 0 00O 0O 0 </display-name>
</state>
<state name="5">
<display-name>U 0 0 00O 0O OO </display-name>
</state>
<state name="6">
<display-name>[ [J </display-name>
</state>
</service>
</ISPL>
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K<ISPL>

<behavior name="tel">

<display-name>[] [J </diplay-name>
<rule>
O 0O <trigger>
00O <service name="IP-Phone" state="calling"/>
O 0</trigger>
0 O <result>
00 <service name="light" state="on"/>
00O <service name="tv" state="inputd"/>
00O <service name="amp" state="6"/>
00O </result>
</rule>
<rule>
O 0 <trigger>
00O <service name="IP-Phone" state="disconnect"/>
00 </trigger>
U 0 <result>
00 <service name="light" state="off"/>
00 <service name="tv" state="inputl"/>
00O <service name="amp" state="4"/>
00 </result>
</rule>

</behavior>

</ISPL>

0 5.19: 0000
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6.1 U0OUOO0Ooooooooonbn

CLAMB|OOD 6.100000000000000 CORBADODOODODOOOOO
gobooo

light_handle = SETUP("LIGHT");//00 0000000 0O0O0OO0OODOOOO0O
aod

dvd_handle = SEUP("DVDPlayer");//00000000000O0O0OCOOOODOO
0od

WHILE(TRUE){//0000O

0 0 dvd_state_handle = dvd_handle.INVOKE("GET_STATE");//CORBA O O O
odoooooooo

00 state = dvd_handle.EXTRACT();//00000O

00 IF(state == "PLAYING"){
00 1light_handle.INVOKE("OFF");
003}
}
\_ /

O 6.1: CLAMODODODOODOO
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6.2 UU
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