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Abstract of Master’s Thesis Academic Year 2009

DRIAD: Device Dependent Information Resolve System
for Improving Ubiquitous Interoperability

Summary

This paper proposes system named DRIAD, which enables interoperation framework to
resolve device-dependent-information and retrieve service discovery plug-in.

We usually classify devices by their functionality not by their network nor protocols. But
devices can not interoperate each other on heterogeneous network environment. Therefore
interoperation framework has been researched for universal service interaction.

I focused on intermediated semantics translation model framework and developed DRIAD
system for imporving its interoperability. DRIAD provides the framework which includes dy-
namic service discovery plug-in loader and dynamic device-dependent-information resolver. It
is designed to adopt to changing computing environment which is going to be more heteroge-
neous.

DRIAD design includes external distributed network databases for service discover program,
service description for devices, and device driver. Distributed database allows developers to
publish their device drivers or service descriptions of devices easily.

This paper measured its performance evaluation and analyzed the results. Based on the
results, we verified that DRIAD can add adoptation ability to interoperation framework with

very low cost.

Keywords
UbiquitousO Interoperabilityd Service Description] Heterogeneous Network(

Distributed System
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<?7xml version="1.0" 7>
<vendorNodeConfiguration type="device-dependent-information">
<identity>
<network>ipv4</network>
<vendor >ht</vendor>

</identity>

<deviceDependentInformations>
<deviceDependentInformation>
<id>ipv4 -upnp-ht-UPnPMusicServer -1</id>
<serviceDescription type="file">resource/
servicedescription/ipv4-upnp-ht-UPnPMusicServer -1.usdl
</serviceDescription>
<drivers>
<driver platform="java" type="file">resource/fs-driver/
FileSystemUPnPMusicServerDriver.class</driver>
</drivers>

</deviceDependentInformation>

<deviceDependentInformation>

<id>ipv4 -upnp-ht-UPnPMusicPlayer -1</id>
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<serviceDescription type="file">resource/
servicedescription/ipv4-upnp-ht-UPnPMusicPlayer -1.usdl
</serviceDescription>
<drivers>
<driver platform="java" type="file">resource/fs-driver/
FileSystemUPnPMusicPlayerDriver.class</driver>
</drivers>

</deviceDependentInformation>

<deviceDependentInformation>
<id>ipv4-upnp-ht-JiniMusicPlayer -1</id>
<serviceDescription type="file">resource/
servicedescription/ipv4-jini-ht-JiniMusicPlayer -1.usdl
</serviceDescription>
<drivers>
<driver platform="java" type="file">resource/fs-driver/
FileSystemFakeMusicPlayerDriver.class</driver>
</drivers>
</deviceDependentInformation>
</deviceDependentInformations>

</vendorNodeConfiguration>

identity 00000000 DDI-Repository 0000000000000 DOCOOO00O0ODO
gobbbbO0000dObobD00deviceDependentInformations OO0 OOO0OO0OONO
O0o000oo0ooo0oo0oocooooIpvA0OD0ODO0OOO0OOO0 MODODOODOODOO
DDI-Repository 00 0000000000000 O0ODOOO

ooooooooooooo IDOOoO000 id0o00oooooooOo0o0oooOb00o0ooooo
0000 serviceDescription 000000000000 OCOOCOOOO0O0OO0O0COOOO
Ub00b000driversU0000000DOdrivers0000000000D0OO0OO0DOODODO
O0O0DOO0OO0OOODRIADOO JawvaOOOODOOOOODOOOOODOOOOODOOOODOOO
coooooboboooooobobooboooooboobooooobooobooboooooobooboOooooo
O00O00000DDI-Repository 000000000 OCO0O00O0ODOODOOO0OODOODOOOOO
ooooo

gbobooobogoboboobog
gooobooooboboooobobooobobuoobobobooboobobooobo
DDI-Repository 000000000 0OOOOOOOOOODOOCODOOODOOODOOODOOODOO
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OOoooogd 4.6
DDI-Repository
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046 O0O0OOO0O0OOQO DDI-Repository O0OOOOO0O0O0OOOOCOOOOOO

O00000O0ODDI-Repository 000D OO0O0O0OOOO0ODOOCOO IDODOOOODODOOO
goooobooobooboboobboobooobooobboobbooobooobooboo
0000 DNSOOOODOOoOoOoooooooooooooooooo

43 DRIADODODO
431 0000

googo
DRIADOOOODRIADODOOOOODODOODOOOOOOOOOOODODOOOOOOOOODO
0000000 uwGlieOODOO Apple0000000D00ODDODOODO MacOSXOOOOODO
000000000 MacProOOQOGOGoQd

Mac Pro00 41 0000000000D00C0ODOO

O00DRIADOOO vw-Glue0OOODO0D0O0D0000000000000O00O00000O0O
0000000 JavadOOOOO
Java0OOOODOOOOOOQOOOODODOOOOODOOOOOOOODODOOOODOO
gbooboobogoboobboobbooboobbuoobbooboooboon
000000000000 00O0o00DoDo00oo00ooOoUooOoOoOooOOon Java
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13

14

CPU | 2.8 GHz Quad Core Intel Xeon 2 O
gdgd 16GB

HDD 320GB SATA 1 0

JDK JavaSE 1.5.0

041 0O0OO0O0O MacProOOGOGQGQ

O0000000000000000000 DRIADOOOO JavaODOOOOOO0O

gobogo
0000000000000 0000UPNPO JiniO00OD0OO00OODO0O JavaODOOOO
goo
UpnPOOOCOOOOOOOODOOOODOOODOOOOOOOOUODOOODOOUODOOOOO
gbbooobogobuoobbuoobboobooobuoobbooboooboooboboobn
googoooo
JnidOOOOO UPnPOODOOOODOOOODODOOOOODODO USDLO operation OO
gboobooobogoboobbooboooboobobogn
UbnPO0ODODOO0OOO0ODOOOOOOODOOOOOODOOODOOOOOO

000000 43 UPnPO0O0ODOODOOOODODODOOOO (UPnP)

<?7xml version="1.0" 7>
<root xmlns="urn:chemas-upnp-org:device-1-0">
<specVersion>
<major >1</major>
<minor >0</minor>

</specVersion>

<device>

<deviceType>urn:schemas -upnp-org:device:tomotakaMusicPlayer
:1</deviceType>

<friendlyName ></friendlyName >

<manufacturer >tomotaka ito</manufacturer>

<manufacturerURL>http://www.ht.sfc.keto.ac.jp/ tomotaka/</
manufacturerURL >

<modelDescription>Tomotaka’s Master Thesis Sample
Application</modelDescription>

<modelName >MusicPlayer </modelName >
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<modelNumber >1.0</modelNumber >
<modelURL>http://www.ht.sfc.keio.ac.jp/ tomotaka/</modelURL >
<serialNumber >1234567890</serialNumber >
<UDN>uuid:tomotakaMusicPlayer </UDN>
<UPC>123456789012</UPC>
<iconlList>
<icon>
<mimetype>image/gif </mimetype>
<width>48></width>
<height >32</height>
<depth>8</depth>
<url>icon.fig</url>
</icon>
</iconList >
<servicelList>
<service>
<serviceType >urn:schemas-upnp-org:service:player:1</
serviceType>
<serviceId>urn:schemas-upnp-org:serviceld:player:1</
serviceld>
<SCPDURL >/service/player/description.xml</SCPDURL >
<controlURL>/service/player/control</controlURL>
<eventSubURL >/service/player/eventSub</eventSubURL >

</service>

</serviceList>
<presentationURL>http://www.ht.sfc.keio.ac.jp/ tomotaka/</
presentationURL >
</device>

</root>

JnidO0OOOOOOODOQOO0ODOOO0O0OO0 JavaOdOOOOODOOOODOOOOOOODOOO

000000 44 Jni00ODDOOOOOOOOOOOO

public interface MusicPlayer {

public void playSong(byte[] data) throws
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RemoteException;

playSong OO OD0OO000OO0O0O0O0OOO0OO0OO0O0OO0OO0ODOOOOO0OO0OODOODOOOOnN
OO0Jni00OO0OD0OOOO MP3O0O0OOO0ODOO0ODOOODOODOOODOUODOODOUODOO
000o000o0oooooooo0odooooooooooo MP3ODODODOODODO
00000000000 0000000000000000D00000 USbLooOooooo
000000000 UpnPOOODOOODOOOOOOODOODOO

000000 45 UbPnPOOUOOOOOOOOOOO USDL

<?xml version="1.0" 7>
<entity>
<properties>
<id>ipv4 -upnp-ht-UpnPMusicPlayer</id>
<inherit></inherit>
<name lang="ja">UPnP Network Player </name>
<date>2010/01/10</date>
<version>1.0.0</version>
<provider >Hide. Tokuda Lab.</provider>
<description lang="en">Network Music Player using UPnP
Technology</description>
<description lang="ja">
UPnPODODODODODODODDODDODOODODODOODOGO </description>

</properties>

<interface>
<operation name="play" sequence="in">
<description lang="ja">0 0O 0O 0O O O O </description>
<description lang="en">play music</description>
<input>
<data type="mime" connectionType="packet">audio/mp3</
data>
<description lang="ja">0 O 0 0 0O O O O </description>
<description lang="en">Audio Data</description>
</input >
</operation>

</interface>
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</entity>

432 000000 u-Glue
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0000000000 APIDODO

uw-GlueOO 47000000 APIOOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOO
0000000000000 00o0ooOo0o00o00oooOoOoO0o0DUooooOooOOoooOOOoo
O00000oOooOooOooOoooooooooooon

Mapperloader DO O OOOCOOCOOCOOCOOOOOOOOOOOOOODOODOODODODODODO
000000000000 000000O000000 APIOO

DescriptionResolver O DriverLoader OO0 0000000 IDOOOOOOOOOO0OOO
O000000O00o0o0ooOoooD APIOOOO

MapperLoader DriverLoader DescriptionResolver

+ start() + load( uniquelD) + resolve( uniquelD)

047 wGleO0DOOD /0000000000 API

0000000 uw-GleOOOOOOOOOOOOOODOOOODOOOOOOOOODOOOODO
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uw-GlueO0OOOOOO USDLOOOOOOOOOOOOOOOOOUSDLOOOO XMLOO
O00000ODRIADOODOO0OOOOOODOD uw-Glued XMLOOOOODODODOODOOOOODO
O0o0000o0oooo00oUooooooO00ooooooUOUoDoCo IDOOODODOOOOO
oo0boobooobooooboooo
w-GlleOOOOOOOOODOOOOOOODOOOOOO JavaDOOOOOOO classOO0O0O
0000000000000 00000000000USDLO typeOODOOOOOOOOOOO
0000000000000 00000000Java00000000O0O ClassLoader 00000
gooooboobboobooooboo
OO00000OOo0OOo0DOOoO0DOOoU0oOO0O0oOoOoOooOobooOoooOo IboooobooOooodg
OO0 APIOOD00OO0OOOOOO0 IDOOO0OO0O0O0O0OODO0OOO00OOOOODO0O00OOoO
0O APIOOOO000DOOO00OOO0O0OOOO0OOOO DRIADOOODOOO u-GlueOO OO
goobooboooooon
0000000000000030000000000000u-GlueO DRIADODOOOOO
gbobooobogoobogon

gbooboobooooboog
w-Glue0OODOOODOOOODOOODOOOOOOOOOOODOOOOOOOOOO
00000000000000000USDLOODOOOOOO inputdOOoutput 000 data
00000000 mimeODO0O0OO0O0000O0O0O0Oaudio/*000000000000O00O0OOO0
goboobobooooooobobbo wwdoooobbbOooooobbboooooobbobo
booddoutput U000 DOo0onooonbuoobbooboobboooboobooobad
0000000000000000000000000DRIADODOOOOOODOOODOOO
0000000 JavaOOO interface 000000000000 uw-GlueOODOODOOOOOODO
googd

4.3.3 Mapper-DB OO O

OO000OOMapper-DBOODOOOOCOOOOOMapper-DBOOOOOOOCOODOOOOOS30O
gboooobogoboobboobobooboooobuoobbooboooboooboobo
ooooobooobooboboobobo0oboooboooboobboooboooboooo
OO0 XMLOOOODOOOOOOOOOOUDPOOOOOOOOOOODOODOODODODODO
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go0oOoOoooOooo MbsOOO0OO0OO0ODOOOOOOUODOUODOOODOODO
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Mapper-DBOOODOOOOOOODOOOOOOOODOOOOOOODODOOOODOO
gobobooobboobbooboboooobooobooobooobbooboboooboboo
goo

0000000 UDP/IPOO0O0OOD0ODOOOODOOOUDPIOSI2000000000000
gogogoboobooobobobbobobbbbbbbbbobooooooooooooooooo
gbooboobogoboobbgoobbooboooobuoobbooboooboooboobn
0000000000000 0000000000O00O0D0O UDP/IPOOO XMLOODOODO
goobogn

goboooooooooobbiodooounnbD ipva U bluetooth OO OO DOOOOOMO
O0O00UPnPO JiniOOODOOODOOOOODOOODOOO0ODOOOO0OOODOOODODOOO
gooooboooboooo

goooobogn
Mapper-DBOOO0ODOO0OODOOOOOODOOOODOOOOOOODOOOODOD
OO0 Mapper 00O OOQ00OO00OO0OOOOODOOOOOOOODOODOOOOOOOOOOOO
goo
gdddooooooooooooooobbobbbbboooooooooooooagy
OO0 Mapper 0000000000000 DOOODOODO0OOOODOOODOODOOODOOOOOO
gooboobooobooooboooo

000000000000 000000000OO0O UDP/IPOO0OU0OODOOOOOOOOOODO
O0o0o00oooo UbPOO00O0ODOOOOOOO0O0OODODOODOOOOO0OODODOODOOOO
doooooooooobooooooboobobobobobobbobooooo0ooooooooogoogao
godoo0dOooOdOooOoO0OooOO00ooOo0ooO00ooo0ooOoDoooooOoooDo XMLO
OO0 UbPOOCOUODOOOCODODOOOOODOUDPOOODOODOODODOOOOD 10513
googo

gobogo
Mapepr-DBOOUOOOODOOOCOOOODOOOOODOOOODOUODOOO IDOODO
ooooobogn
gooboobogoobooboboobboobbooobuoooboobboobboooboon
gbooboobogoboobboobbooboooobooobbooboooboooboooboo
gbogoboobbgogbogn

o00o00o00o0o0oo0ooo0ooooboooo 200b0000DOO0O0ODODOO0oDOoDODOoDODODO
gdodoooooooooooooooobobobobobobbboboooooooooooogooaag
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gbooboobogoboobboobobooboooobooobbooboooboooboooboo
000000000000 00D00O00000000D0O000000000MapperDBOOO
000000000000000o000oo UbPOOOOOoOoOoOooOOOOTCPOOOOOOO
TCPOOODOOODOODOOOOOODOODO 105140000

goo0oo0oobOobOo 20000000000 bDODbDODO0OOODODODODODODO
ooooobooobooboboobobooboooboooboobbooobooobooboo
gooooboooboobboobbooboooboobboobbooboooboboobo
0000 2000000000000000D000000O0OQC0O0O Mapper-DBODOOOOOO
O00000d0Uoooooooooo0oooooooooooo0o XMLOOODoOOoOoooo
000000 46000000000D00DO0DOO0DOODOODOODODOODOODOOOODOODOOO
O00oo0obOoOooooon 4ryoo0ooO

000000 46 ODOD0OO0OOOUOOOOOODOOO XML

<mapperRequest >
<requestMapperId>ipv4d-ht-MyServicelnteractionProtocol -java</
requestMapperId>

</mapperResponse >

000000 47 000O0O00OOO0DOODOOOODOO XML

<mapperResponse>
<mapper >
<length>12345</length>
<encoding>base64</encoding>
<id>ipv4-ht-MyServiceInteractionProtocol -java</id>
<checksum type="md5">18BA37ED13F4A1B9887FEE576387FE2D </
checksum>
<binary>...</binary>
</mapper >

</mapperResponse >

mapper 00 0000000000000 0000O0O0ODO0OCOOOlength00O0DOOOCOOO
0000 (0D00D)0D00D000dOD0D0DOD IDO000ODOO checksum 000 Otype O
gooooboooboobboobbooboooboobboobbooboooboobo
OO00O000O00OOOmds00CODOOOOCODOOMDSOOODOODOOODOOOODOODOO
O0000O0Obinary00O0OO0OOOOO0O0OO0O0OODODOOCOOOOOOOOODODOOO encoding O
000000000000 0b000O0b0Oo0b00o0bObbases4a 00 00DOO0OODOODOO
000000000000 000 Baseb4OODOODOOOOOOODOOODOODOODOODOOODOO
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goodoooobooboboboobbooobobbobbobobbooooobobobobobbbbboon
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goobooboooooon
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gbobooboooboobboobboobboon

ggo googo (ogoboob |oboobbo
gogoogno UDP 10512 30512
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gbogoogno TCP 10514 -

0 4.2 Mapper-DBOOODOOOODOOOOOO

4.3.4 DDI-Repository 0 OO

OD0D00O0ODDI-Repository D OO 0OOO0OQODOOODDI-Repository O Mapper-DB 0O 0O O
0000300000000 00000000DO0O00000000ODO00oO0oOoOoDOO0g
O0000000000000000000000000000000000000000000
Mapper-DBOOOOOOOXMLOOOOOOOODOOOOOOOMDSODOOODOOODOOOO
O000o0Ooooooooooooooo

goobogn

DDI-Repository 00000000 OCOOOOOOCOOOCOOOOOOODOOODOOODOOO
ggggogoooobbbobbobbbobbbbbbooouoodggouuuooooooo
goo

0000000 UDP/IPOOU0OOOOOOOOOOOOOOODOOOOOOOOO 205120
gbooboobogoboobboobobooboooobuoobbooboooboooboobo
gooooboobobooboboobboobooobooboboooboooboooo

gooooboogn

DDI-Repository 00000000000 0OMapper-DBOOODOOOOODOOOOOODOODO
00 Mapper-DBOODODODODODODODODOODOOOODOODOOQO Mapper-DB O
0000000000 0D0O00000D0OO0ODDI-Repository 000 OOO0OOOODOOCOOOO
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gobooobogooboobboobboobooobuoooboobbooboooboon
O000000O0ooo uUbPOOD 20513000000000000000000000O0O0ODO
gooboobooobooboo

gobogo

DDI-Repository 00000000 OMapper-DBOOODOO0O0OOOOOOODOOOOOODO
OO0000O0DDI-Repository 00000000000 ODOOOOODOODOO IDODOOODOO
gooogdoodooOdoooooUdboUoo IbObo0ooDOoOOOoUOOOOoOOobOooOgoog
O0O0OOOMapper-DBO0OO00O0OODOOOOO0O0OODOOOOOOOODOODOOOOO
oobooobooboboobboooboobobooboboooboo
doodooooooooooooooobobbbbbbbobooooooooooooog
goo0oooOo0oOobOOobO00OobOO0bDODOUObOODbDObO0ObOU0OCOOODbDODObOOD XMLO
O000o0oOobooOno 48,000 490000

000000 4.8 DDI-Repository 00000000000 0O0O0O0O0OO0OOO

<deviceDependentInformationRequest >
<id>ipv4-upnp-htlab-htTV-12345</id>

</deviceDependentInformationResponse >

ddodoooooooooooooobobobbbbbooooooooooooooggg
IDD id0000000000O0

000000 4.9 DDI-Repository 0000000000000 ODODOOOOOOO

<deviceDependentInformationResponse>
<id>ipv4-upnp-htlab-htTV-12345</id>
<serviceDescription>....</serviceDescription>
<drivers>
<driver platform="java" encoding="base64">....</driver>
</drivers>

</deviceDependentInformationResponse >

coobooboboooooboooboobobOooOoooboOoobOobOobOOoboobOOooOobOon
oooobooooboooobooooooboooboob0oboO0bidobobooobooooonoo
oooo0ooo0oooooooOooooOoobooo IbOooO0OoO0oO0O0OOO0OOO0OODOO
0000000000000 00Ob00OD IDOOO0ODODOODOOserviceDescriptiond 000
00000000000 USDLOOOO0ODODOODODODODODODODOODOODOODOoOooOooOoOoOOOn
oobooooboooooboooooboooboobobooobooboobDOooOooooDoOobobooog
USDLOO000000000O00O0O0O00O0O0COOOdriversJ00O00OOOOOOOODOOO
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gbooboobogoboobboobobooboooobooobbooboooboooboooboo
gbobbudddriver DU O UOO00D0OO0O00D0OO0OOOdriver U000 O0OOOO0OOOO
U00000 platform 000000000000 00O0O0O00O0DO0O0O0DOO0O encoding
0000000000000 DOO00DO00CO0OOo0oDO0O0OoO0oOooDOoOoDoOoOon JavaoOd
O0D0O0C0C0ODOO0O0O0C0ODO0O0OO0ODBases40000DOO00OO0ODOODOOODOOOODOO
oobooobooooooon

gobooobooooogn
0 4.30 DDI-Repository D000 O00O0O0OD0OOCOOO0O0OODO TCPOODOOODODOOOO
oo0boo0oboooboobobooboboobboooboo

ggo good (ogoboob (oboobbg
goobooo UDP 20512 40512
ubooboooooa UDP 20513 40513
gooogo TCP 20514 -

0 4.3 DDI-Repository 0000000000000

435 u-GlueODODODO

w-Glue0OOOOO 3000000000000 00000O00O0OOOO0OOOOOOOOOO
O000000000DRIADODOOOOOOOOOONOODODOOOOOODOOOOOOOO
goooobogooog

e Mapperloader: 0000000000000 OOOCOOOOOOOOOODO API

e DescriptionResolver: DO OO IDOODOODOOOOOOOOOOOOOOOOCOOO
00 API

e DriverLoader: 0000 IDODOOOOOOOODOOODOOOOODOOOOOOODOOO
0000 API

MapperLoader [0 Mapper-DB 0O 0O 0O 0 0O O ODescriptionResolver 0 DriverLoader [
DDI-Repository 000 0000000000000 DOODOOOOO

0000000000000 00000000000D000000D0DO MapperLoader 000
0000000 4800000000000000O0OFSMapperloader JODOOOOOO0OOO
0000000000000 00000000000DDO0OUDRIADMapperLoader O DRIAD O
Mapper-DBO0OO0O0OOOOOOOOOOOOOOOOOOO

O000o00000ooooooCooOo0oO0OooDoOoooOOoUOoooDoOoD 4900 410000
O00000ooooooo
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MapperLoader

i

FSMapperLoader DRIADMapperLoader

+start()

+ start() + start()

0 4.8 MapperLoader 0000000

DescriptionResolver DriverLoader

+ resolve( uniquelD) + load( uniquelD)

1 | 1

FSDescriptionResolver DRIADDescriptionResolver FSDriverLoader DRIADDriverLoader

+ resolve( uniquelD ) + resolve( uniquelD ) + load( uniquelD) +load( uniquelD)

0 4.9 DescriptionResolver 00 OO0 OO 0 4.10 DriverLoader 00 OO0 OO0

w-Glue 0O ODOODOOO APIOOOOODRIADOOOOOOOOOOOQO Mapper-DB O
DDI-Repository 000000000 OOOOODOOOOCODOOODOOODOOODOOODOOODOO
goboobooobooboboobbooboboon
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000000000000 00000000000000000ODRIADOOOOOOOOO
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DRIAD 0000000 O Mapper-DB O DDI-Repository 000 0000000000000
goooooooobobobobobbbobboboboddduououoouooa
DRIADOOO0O0O0OOO Mapper-DB O DDI-Repository 0000000000000 OOO
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51 000000000000
5.1.1 Bonjour

Bonjour [7]0 Apple 00000000000 IPOODOOODOOOO0OOOOODOOODOD
go0oboo0ooo0obooO0U0oboOobOo00oDbOOoUObOOoOUDOoOO IETFOOOODOOODOOO
OOOZeroconf 000000000000 O0OOOO0OOOO0ODOOOOOOOOOOOOOOOO
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0000000000000 0DOO0OO00DOO00DOCO00O0O0OBonjourdoogoooQg
gbooboobogoboobbgoobbooboooobuoobbooboooboooboobn
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googo

5.1.2 INDISS

Yerom 0000 INDISS 5| 000000000000 O0OOOOODOOOODOODOOOOO
oobooobooobbooobbooobooobooobooboboooboOooOobLboO
INDISSOOOO0O0O0O0O0OO0DOoOO0O0oo00ooooooooodooooooooooooooooo
gbobooboooboooboobboobboobooooboo

52 OO0OO0OODOOO
5.2.1 UPnP

UPnP (Universal Plug and Play) O Microsoft 0000000000 0IPOOD0OO0O0OOO
gbooboobooboboobobobobobobobobobooooobooon

UbnPOOOOO0ODOOOOOOODOOOOOOODOODOOODOOOODOOOOODOOOOOO
gooboobogoboobboobboobooooboobbooboooboooboooboo
gooooOooboOoobOooUoboUooUoOoU0oOOOOODOObOOobOUOobOObOo TVOOUOLOOLOOo
000000000000O000O0 DLNAD UPnP/AVOOOOOODODODOODOOODOO

OO000ooO00oOo00oDooOd0ooooooo0oo0oooooooooooooIPoboOOOd
OO00o0oO0o0oCO0oOOdbDO00OOoU0OoUdDOoO UpnPODOOOOODOODOOOODODOODOO
gbboobogobuoobbgobbooboooobuoobbooboooboooboobn
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5.2.2 Jini

Jini 0 Sun Microsystems 00000 000000IPO0O0ODO0O0OOOOOOOOOOOOD
gboooobogbooboooboooboonboog

Java 0 RMI(Remote Method Invocation) D0 O OO000O00 JniOODODODODOOOOO0OO
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