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1. k] =

) TSN

1.1 973

el &Ho] AAFe mel F JUENA g Aol xohAL Sl
. 714 L dAE vEYag ddse §F MEHA 71&e JHAEUY §
A, g, 7hd, A7 §& FFA k-2
) - QB A AA oML dste BRvZ 43t JRE FaLE 5
de BAE AT g FHoz o1l

T UEYAY F2 7e=2: UEYIE FA}E BIH WA
(Physical Media)$} VIEQ A AEjFo| A8 AHoste= VMEAA &FA4, 7
ANES AoE @ vlEd] £F4 1z AA & MEAZE A
3tz 9 x oo AEFHAE AFIE F AoES] £F47E] Ut

YEYZ £349 Fue A 4% 7oz BRdo. FAFHY
g EAel HozZE HomePNA (Home Phoneline Networking Alliance),
IEEE1394, USB(Universal Serial Bus) % ¥ FA(Power Line
Communication)[2-5] 5& & < don, FHYPH=E Bluetooth,
HomeRF(Home Radio Frequency), WPAN(Wireless Personal Area
Network) ¥ IrDA(Infrared Data Association)[6-8] F°l 1t

U]%ﬂlﬂi% HAVi(Home Audio and Video Interoperability standard),
UPnP (Universal Plug and Play), Jini, HWW(Home Wide Web)[9-11]
= o] glen, HAVIE AT diRee vEddEL 71719 TS
sls] TCP/IP Z2EES &3 AL43tn 3, HAViE [EEEI3HE 7|
o 2 MAY dke Z2EZ 2~HS ARG

nEde] 71&e @A Y dAE FFES0] EASEAM $HE A
237 4% Aol AFsy, 2o Eojdt dAH EFD FFAHES HE
o] AAY S 47 A 1eAde] AFHR de dAolT.

-

1EQ=Z=Z 4
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o)z <&, 738 T UEHAA A o8 vEdr EAGA HA,
o]Z nSgo] o] FE e BYF ATV YoF HAoH.

AR AN~ B3 F UEYAE AN AT F AEAN= 4
dedol AGAANA nEde] FHo we SAHez ALH fo
a8y o]F mEdeolrt EAste EF UEHZ FAME 74 v
W2 z}zte] & AolEgol7t ey o)F9 vEddE A8 717
7te) As 8o APAY EIEHAT o9 T2 28] TAE &
A7 A8 B, A, AFH T 4 2ok AAAHA dAE 2o A
J 199949 39 AYd ugde AUeEAQl OSGi(Open service gateway
initiative)(12] 1A & AlclEg o] AHlxe] EFE s A AT OSGI
qHE & AoESS 9% EZF Java API Spec 1.0 < 2000 5%
HE sod, @A WA 30 o] HEH Utk

12 A4 E4

-

E =2oNE & UEYSI nEde] F A s dydHXn 3
= UPnP, Jini & o1 43td & VEYI 2d4& 74383, OSGi
7luke]l & AolEgo]lE MASY, UPnPol disiA 3] Sto|dER
o2 UPnP tute]l2g Ad¥ + 3l UUCA(Unified UPnP Control
Agent)E A, +d32A drh

B =5 AL g zr) 2% A #AITE 0SGi%t Jini, OSGi
of el A rn, 33N UPnP¢ JiniZ2 7A€ & WEAZA dsiA,
47ol A OSGi AlclEHolgte]l AF L 7 Jini AlJMEF} UUCA WS
o AA 2 Fd Wi 7|£eok 5 E OSGI TH NI} HES
A9} Aol i) 71EdY, 63olA 28 2 FF AT A dE =
g



2. @ 49+

2.1 UPnP

2.1.1 UPnP 712

UPnP: MicrosoftAt7d F538te] UPnP forumol A Atd vlESE

T JYEYAY nEYe Eolold Td % BES £27F MED, PHE
F4£52 Hojun g UPnPE EF TCP/IPS oWl H5E 4 7les
Zwto 2 & YESA 7)7]7 Ao} REdE T3 =], 2ZES]
o), LAAMA F#3A FFo] 7Hesta, HTMLE o]&3to esHA
V&AL Qe Elo] 28 AlFss H13]

@A Intel, Allegro Software, Lantronix, Metro Link, Siemens & <&
3|A}elA] UPnP SDKE @23tz ¢gon, Inteldld= UPnP SDK for
Linux 1.04 WA & wlEagd.

t}52 UPnP7t 7FA 3 Sle Eojth.

O WA 2 7171 5984 : UPnPt A4, H¥YAM, <4, RF4

[EEE1394 5 o®W & wiAdME 28 5+ Ao
@ EAE 5HYA : dulolx AxAAE OSH =239 dojdl 7l
Wz 943 UPnP tulo] A& AFRE & 3o

@ <€ 719 7% : UPnP 71$2 IP, TCP, UDP, HTTPY4 XML7|

wto 2 FAHE

@ Ul AEE : Ul(User Interface)\t §§ Bg+AE ol &3t 7)71EE

A F de 722 HolIdo
® A : UPnP Utulo]2E2 7|EHQ 7|7] 72 YA AxHA
Eo] ZZtel Rstr 1% g ATE 5 Ath



2.1.2 UPnP 7484

UPRPE 19 13 2ol SRl qul2g AT duigel g
Hulol 29} o5& Aolsts AEE FAES § a4z FAH

O AEE ¥ <2 E(Control Point)

AEE IQJQEE AubHd Zo|dE JFE 31 tnio]2E Ao
Bz, ulo] 222 MH|AE AFTeEd. Yulolag Ao Ee MH|&
2 uy] g8 YulolAE FE AAF dulelA9 7leEA(device
description) & 71A 2 #A L Z3 tjulolxe AEARE A1, T A
2ARE E3 dulolAE Aojd, fule]l225EH MH2E AFLE
. TV 8 =&, PC, PDA, ©& AR7HA771E AAdAY Mul2g 9
23 Fa7t gle ARIAIL AEE EIRIE &S T

@ Hulo] = (Device)

TV, ¥, oo WAm T 4d¥¥QA HR7AA7]7|7 Hupol& 9
o], UPnP tiupolae Aulagt X o] Ul E(nested) tlupol2E 71A]
I YL 4 slrh dE Eof, VCR Hutol2&= vt e A #dE Ay
29 AQ M¥2g 7HAgz sz, TV gulel2s g AMulxset d4d
Mu| 28 74X 2 ok stz oo, TV/VCR €3 tutolxe] 750
= TVY AMulAg 7z e WE fujo|29 VCR AHIAE 7HAa
e WX dujolA @z TV/VCR <AE dufol2d] Qg A=
2 7448 7 do

o]2g)g tutolxe] RE ARE Z} tufo]lA wirh FFA I glojof S
XML tulelx 71& B4 ¢te] Bo] o, o] 7IgEAe HEE X9
Eo AFTHT.



UPnP Control Point (PDA, PC, 2|23, ..) UPnP Device {(TV, Y&t 1, ...}

Control Point APP Device APP
UPnP Protocol Stack UPnP Protocol Stack
8SDP | | GENA || SOAP | | HTTP SSDP | | GENA || SOAP | | HTTP
TCP/IP TCP/P

Network
(LAN, 802.11b, PCL, IEEE1394, ...)

3% 1 UPnP 7]1¥ 74

213 UPnP T2E2 249

UPnPE ¥ 29 Zo] TCP/ IP 7I&€ vgoz A& ABUAM A
251 9+ HTTP(HyperText Transfer Protocol), SSDP(Simple Service
Discovery Protocol), GENA(General Event Notification Architecture), —L
g 2 XML(eXtensible Markup Language), SOAP(Simple Object Access
Protocol) 59 Z2EZE o] §3dd 71719 ARE FH3T 77]1E€ Ao
Lid=2

UPnP Vendor ﬂ
UPnP Forum
UPnP Device Architecture
"ﬁ] cena )| ssor ] 2o || HTTP
TTPMU HTTPU sl GENA R
uop TCP
P

a2y 2 UPnP ZE2EF £F



@® UPnP Z2EZ

UPnP ¥£@9¢ UPnP tjulol& o}71dlxd EAMele UPnPE Tdst=d
AHEEHE 49 AE Z2EZ] A9 Ho itk UPnP =3 A% $id
sl = tulolx ol71d A4 kst VCR, 4714137, TV & AR
AR ST o8 tiulejxe] WE ARE A Ut} ool = o
Hlol & AZPANEL AAEY futolxe ®d o] Folu} URL 3% 22
HelH & A9

@ TCP/IP

TCP/IP ~€9& & UPnP ZE2EE9 712 9%& @t UPnPE #
Zo TCP/IP ZR2EZL 7jwto g A437] Wie tdd EHD o
Ao AHEE 4 o o dutolx ARYAHE Aol FELIS 7L
T3 A .

® HTTP, HTTPU, HTTPMU

UPnPe 2E Z2EZS HTTPY WIES 7Ivtez o, HTTPUS
TCP th4l UDP Alx HWHAXE AYsty] A% HTTPY 3ol o
ZzeEZe SSDPo o8l AHgETH HTTPS #AM& old ZE2EZo]
AHREtE WA A ¥ HEALEE Aol sl WAXNE ALE W
AHHE A% ey =rt gojof §o.

@ SSDP(Simple Service Discovery Protocol)

IETF (Internet Engineering Task Force)dlA #i¢k3t TCP/IP MEHZ
A AMulz2g LAy Q¥ ZT2EZE  de Gdd FA
(advertisement) ¢+ FAL AT Mu2=g FAgEE SYIAE]
A dEA2EZ A& FY Au2E AT AN FUARER



ege A Drt HuAE AFeE Murt MEHIC FHo @A A
MU 28 HEAXREZ FAIH,

712 HTTP 3idd 3719 AMEF 3 i(Object-Class, Alt-Locations,
Request-ID)& Z71stgen PC 9 77", 94 244, A47),
L) B SE A A

® GENA (General Event Notification Architecture)

IETFel A Altstlen, TCP/IPE & HTTP R ¥€eAXE UDPE
A3t % H (notifications)& FFA8E 715& ATy Hstd A9
5tk =3 GENAS o|HE AL 95ty 712t € T2 239 A
J& Ao, ztzde] UPnP Aol AAXE A8 datveEY IR
FHE SOAP wAAelx, $¢ T Wse Ay @Y s EIe=
SOAP HAIA] o],

® SOAP(Simple Object Access Protocol)

SOAPE 949 AAMES AM 287 AT vlo]a2AXEY ZEEZF
oltt, o] TREFL HTTPE AHEste] AUl H2E HHE H7]
98 XML F8& 2t} SOAPL Jgulg B% RPC 71 9 EE
o] 53 Ao

(@D XML(eXtensible Markup Language)

W3C Aol 93 XMLS € 739 dHelgy4E Fosta o
SGML®9 RE2Hggeladn & 4 sloenw SGMLED HA A} € 4
g P BFojth. XMLE ojd +23d dHolE IAE HIE Bd
2 utE 4 g e AATEY XML H i(tage)?t &4 (attribute) &
A43E &uoa HTMLY B R8 fASth AR onjdoez<s



ol % 2] Blag AL Aa oAl of Fo| Agse EYA
ou Wel e Mol shsath ol SAES tdd BA Fad o
# AL 27vk(schema)® AHSHEH fel@ 3 /HAT Atk XMLE
Qupelzsh Aujz, Ao] AAAY o WEEE Jl&sted A4ET

2.1.4 UPnP &% ##

UPnP= AEE ¥JES tulo]x Alojo] FA& AAIT. EF UH
Y ZIEZES 7w a9y 37 2 FAHF(Addressing), #HA
(Discovery), 7] &% A A 4 (Description), A E Z(Control), o E
(Eventing), ¥ @ (Presentation)®] 6@4 IA o2 FA§

3 Cdiitrol ; l 4Eventlng l S Presentation

znemiption L

1 Discovery | i

0Addressing

a¥Y 3 UPnP WMEYZ] &4

® F4983 (Addressing)

FAEFe dutelxst AEFE EJEZ PE Fo¥E HHSE
DHCP(Dynamic Host Configuration Protocol) AH 25 € [PE A4 Ul
E9|3d DHCP Mui7t 5312 dod Auto [PE °] 83t IPE ¥TF
w=th Auto IPE olu] &3d AMd F4 JAFPeAM AsHLE [P o=
28 Adgste e Astu doh Auto IPE AHEEE Hnlelae
169.254/16 M ¢l HAlA TP F28& AFo2 A3 Hxu dda Fa7t
AR FAA oldAE HAE) we} Favlt o E tupolig o AR



Zold, g8 F42 AHso A HAsHA 84 Auto IPE A3
P2 &9 ure ASo= F7]H oz YEYA A DHCP Myizt &4

=X 2 ZAste] DHCP MH7F AW DHCP N¥ 2% IPE ThA
g e

@ A (Discovery)

A7 HAH e SSDPol o o|Fox e, tulelxrt UEHIN HE
g%, SSDPE dutelxrt Az Je AMu=E UESNI 49 FAEE
¥QEGA FRET wd HAEEZ IAEJ WEHIH HESA 4
SSDPE HES A Yol FAUE tule]2ES AN

tjuto] 2~ 2 MulA Egl, XML dutel2 7€ EAE AAs URL
i Ze dulel2y Hularl ZA R Je G5 2450 ZA FAHAAN
WNFHE FRE|H

@ 71 %A A% (Description)

AEE ¥XJE7 tulojadte] Auugd 3 dutol2g Aojstxn, Hut
oj 9] AMH|AE AHR3E7] M, dulelxe] FMARI dasit
A WA Ao TEHE URLEFE duto]lxe] 7€M E TPt
tulel29] FAARE & F YT

UPnP tutol2e] 7]&EME XMLE Ed@FH I, ruloj2 2d Wiy
o], Nad W3, ARA o|F, AFA URL 5% 22 AR WE ¢
Hlo] <1} Mul 2] ARE ¥k 29 49 3¢ 58 Hulelk Jed
At el 7S EA Y Aol



<?xml version="1.0" enceding="utf-8" ?>
- <root xmins="urn:schemas-upnp-org:device-1-0">
- <specVersion:>
<major>1</major>
<minor>0</minor>
</specVersion>
<URLBase>hitp://172.19.4.7:59978/ </URLBase>
- <device>
<daviceType >urn:schemas-upnp-org:device:BinarylLight:1</deviceType>
<friendlyName>Light (KKANG74-HOME) </friendlyName>
ananufacturer>Intet Corporation </manufacturer>
<«manufacturerURL >http:/ / www.intel.com</manufacturerURL >
<modelDescription>Software Emulated Light Bulb</modeiDescription>
<modelName >Intel CLR Emulated Light Bulb</modeiName>
<modeiNumber >XPC-L1 </modelNumber>
<modelURL >http:/ /www.intel.com/xpc</modelURL>
<UDN>uuld:9cd3605c-f55b- 404e-a0b4-99ea%hed7adS5 </UDN>
<conlist>
- dcon>
<mimetype >image/png</mimetype>
<width>32 </width>
<height>32</height>
<depth>8</depth>
<url>ficon.pag</url>
<ficon>
<ficonkList>
<servicetist>
- <service>
<serviceType>urn:schemas-upnp-org:service:SwitchPower:1 </serviceType>
<serviceld >urnzupnp-org:serviceld:SwitchPower.0001 </serviceld>
<SCPDURL >_SwitchPower.0001_scpd.xml</SCPDURL>
<controlURL>_SwitchPower.0001_control</controlURL>
<eventSubURL>_SwitchPower.0001_event</eventSubURL >
<fservice>
+ <service>
</servicelist>
</device>
<froot>

a9 4 Hutolx 7lEEA 9

_10_



<?xmi version="1.0" encoding="utf-8" 2>
- <scpd xmins="urn:schemas-upnp-org:service-1-0">
- <gpecversion>
<major>1</major>
<minor>0</minor>
</specVersion>
- <actionList>
- <action>
<name >GetStatus </name>
- <argumentlist>
- <argument>
<name>ResultStatus </name>
<direction>out </direction>
<relatedStateVanable >Status </relatedStateVariable>
<fargument>
<fargumentList>
<faction>
- <action>
<name>SetTarget</name>
- <argumentList>
- <argument:
<name>newTargetValue</name>
<direction>in</direction>
<relatedStateVariable >Target </relatedStateVariable>
</argumentz
<fargumentList>
<faction>
<factionList>
- <serviceStateTable>
- <stateVanable sendEvents="yes">
<name>Status </name>
<dataType>boolean</dataType>
</statevariable>
- <«stateVariable sendEvents="no">
<name>Target</name>
<dataType>boolean</dataType:
</stateVarable>
</serviceStateTable>

</scpd>

3y 5 AHlx ZlsEA Y d

€ (Control)

EEe AEE XAEJA duolze AgE AF AL
SOAP(Simple Object Access Protoco)& AH&3lo] XML ¥ejo] A
WA R TS Agste 71EL AHEth futo]xe] Ajn| Ao @ URLA
BE fulelx 7|EEA 0 EiHo] lom A2 Ao} URLA SOAP

o &
o)
{m
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Aol WAAE £ Ao] MAA dF $HOE Mu|Ae VT 7
Yo W SWH & YAY LFI=E P

@ o|WE (Event)

oEE HAEE ¥AES rulolx o] oMIEAE ¥ ZEEZ
Z GENAE A1£@t. UPnP Mul& 7|&&AdE Auls g4 2E
9 AW fxest £FHA glon, Aulas A s AR

$ o] WzlE AEE TIUEQ Fo} 3n, FEE TIEE T
AAE Sl gt oJHE HAXE olgd Audgol thE &

Total Pieces of Toast Toasted:

» 812,421 pieces

Yotal Time Spent Toasting (Lifetime}:

P 10 hrs. 56 mins. 09 sec.

Visit us on the webt

1Y 6 T Aol #HolA 9 of
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® TP Aol (Presentation)

tjutol A7 @l Aleol Ao g URLS 7Ixx 4& 5 URLE HZ
o duolAE 2E & F Ut ZHAHNMAESE AT YAl A= Hut
o]~ AzLA7 AFTsE YH o)A Z fulolx A XA AT H
Woj wet cutel2E Aojstm, tulolx] FHE & ¥ F Ut 2
g 62 UPnP E2E gulol2rt AFste A #Hejx9 do]
o}

a9y 78 UPnP $3AREE =A% 2doI

UPNP Control Point {PDA, PC, ...) UPnP Device (TV, 4311, ..))
Control Point APP Device APP
UPnP Protocol Stack UPNP Protocol Stack
'8SDP | | GENA || SOAP | [ HTTP SSDP | | GENA || SOAP || HTTP :
TCP/IP TCP/IP

: @ Discovery : request(muiticast) { § ;

j

© Discovery : response(unicast)

_________________________________________________________________

(® Description : get description

@ Description : XML description

, (® Control : Action request

; (& Control : Action result

b
[}

i @ Event ; Notify

Presentation : get presentation

; (@ Presentation : HTML Ui

a1y 7 UPnP &3 34
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2.2 Jini
2.2.1 Jini 7 &

Jini= Sun MicrosystemsAt7} A¢ter 7124 Autg 7iwte 2 ot
YEYZ €8402 429 AASE §¥22 435 FA&sA e 24t
nEglo] 71&olth Jinie WENA FoA Zez A Fdo] 715& Al
ZEn, RE 948 Au22 Hgste ‘Aulx 7R F2E €890

Ay Ao YMEHI Aol BAH de FA4 2488 A 4
o2 NA"L FAF}E FZolth. JVM(Java Virtual Machine)S =H &
o2 Q3 F=gold EPHoln, g&d vEHNI 74E AT Erh Jini
= RMI(Remote Method Invocation) 4 W& 7jwtez dta uv14].

222 Jini%) 484
Jini A2 3712 FAHLAE o] FoiH.
@ Jini A8 =(Jini Service)

tx3a, TP, WA tAZHole g guiols, oA FACd E
= $ddEe e AZEYS DB 5 AH|2E AFTdE 14

@ Jini E&°]AE(Jini Client)
AUl 27t AFstE Au2E Agsaz sde 842AH TV RE,
PDA, PC 5% #th.

® ¢ Aul= (Lookup Service)
AulAsl ZetolAdEZHY FAGE L AL AT 8AZ Jini A9

so} A A 5 QY= TEA ASE Jini AM2ZEY 5 o}

- 14 -



2@sn Uo7t FFoldEY Mulx aHo] Yo TG AMH|2
ZTEN FEE FPo|dEd A$dd THEA Z=E T Jini HHl=

9 Jini ZeolAEs A FAlo| HeAES i dBL Bk

9 A 7HA FHLAEEL 2Y 8% o] MEHA AZAT Jini AH]
2o x  Agse ZEFA(Proxy)d Adz=rsp AA A E3HObject
Serialize), 4 d3H(Marshalling)do] ¢ AMulzd dAHoz2 FTEHAR
gololdEst FoMo £ MulxzRE ddt. ZTEA IES
RMI(Remote Method Invocation)& ©]-&3te] th& 7Hdeal deX 43
Z2 AAe HM=E 3F F 5 YA B

rlo

Lookup Service

TCP/IP

Jini Client

a9 8 Jinid] 718 7=

- 15 -



2.2.3 Jini % #4

Jini¢} S7te] AL 74 (Discovery), = (Join), % (Lookup) °lth.
A= MulArt 528 &9 AuAE 27 A% RAod A2 A
523 HdAola FPL o

Adejsol 2 EIY S T MulzE

B2zt 2 Aulzo] ANY ZEAE
AEs} B Aujzd 52 Au|29)

A3 AU Ae ZEAE doje v HAe|t

@ A (Discovery) A

Hul 2 ZEolAQEAA MulAE AFE7] A FPAMu 2 A
Z2AE SE3E AAL Aol Pt ol A FH MuIEE Foter
gl 29 Muj2e YAE on g1 Y= FE FUAXEE AHEsHH
TCP 9448 91 ¢x8 2% 79+ UDP Multicast Request& 3l
29 Muj2zEE 24 Mul29 YAE ¢F U2 TCP Ad& E=o

Lookup Service

=

TCPI/IP é
iz

PEL R
.

’ Y
56 v ¢ S
' \
\ ‘
\ ¢

\ /

O

Jini Service

Jini Client
a9 9 Jini9 Discovery 33
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@ %21 (Join) %A

29 MHl2E Jinid] YEE ¥EQ 4
7181 Yozt 830 gtow 8T Mulid A registrar AAME AGEE
t}, registrar AAE 2 AMul2e LA JIS e AA=R, o
registrar AAE & Mol AN Mux ZEANE S AMH|2d

52 %t} AA o] #AE& RMIE F3 o|FojAnh

1608 FERZ AMu]lx9 23S O

Lookup Service

Proxies

TCP/IP

Jini Client Jini Service

2Y 10 Jini9 Join HA

® %4 (Lookup) #4

HH| A8 AHREE FPCAdERE MH2E AHRE7] HAME +A =
d AMH|AE 2RE Discovery #A3E AAok k. WAYUZTLE AMul=9
29 M) 2¢} Alo]9] Discovery$t F 43t}

29 MNul2Ex AMulx 237 npAstAE Fdo]AEd] registrarg @
AZt} ZEo]|AELE o] registrars: £3) 93t Au2E HAAgm, A

M2k AFRE TEN dgacg gevet.
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Lookup Service

TCP/IP

=

Jini Client Jini Service

g 11 Jini¥ Lookup A

@ My 35 HA

2q MuAZRE Mulxe ZFEAE gdte FTo|dEE I¥ 12
g} o] Mulx TEAIZ E3 RMI W& o &3t Aul=9 Ay A
3t MU A8 AlF 9A "

Mo

Lookup Service

Proxies
R trar
.

TCP/IP

Jini Client Jini Service

ag 12 Jinig Aulx TE2HA
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2.3 OSGi

2.3.1 Home Gateway

% AolEdols tUdF T UEYA Y& AR 23H QM= F
7S AANA FE FAolth § UEHAY 4388 AulaE ZHH
oz AFE) Y4sME & AclEdolrt Badt & AESlY Fa
7152 YESAZ 9429 PC R ARAAY7] E€ FF B, A=
g3 R vERIS A% ded 9o dF dHHEE ATt
Wie 71718 Aod + Ut BES AFdte dojnh

A4 T YEYI AFL dIFF F-F4 UEYI 7Es 7HeE g
G & AojEde] € F YENAA vSHdo] B0 dHIT jlod, AR
g2 oo TAE, 0S 5 £ Hujx AgsAe EAPG F
olEdlole] R4S ANF BE 7FA77] A, TA77 ﬁﬂ,%vﬁ
7171 A, 974 Aol Mulx= GAEL T AoEH HES UER Y
=

Home
Network IEEE 1304

VCR CAM
l Radio | Pone
Home
1
| ee
Power
1

Digital
Broadcasting

Remote
Control

Lan

|
I Printer

Line

| =t w@a

a9 13 FUEHI FAE
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2.3.2 OSGi M8

OSGi(Open Service Gateway Initiative)s WANZ 2 F41 MU|=E 7}
A el LANT AR 71A7]7] 2ol 9dste ARE w@sir] A% /Y
g AolEdole #AL Ay ) AU Ad3I o)t} 19993 3¥
AY= A} 2000d 59 2% 1.0 34 LE}Pon A 2% 300 &
g9tk 23 14E OSGi AclEHZ 74 7t & HEHAR Zde
BojFE},

1Y 14 0SGi AlolEHe] #H =

2.3.3 OSGi Framework

OSGi An]29 ML Z#HYYA(Framework)elth. ZHYPHPI= HE
(Bundle)elzt Bde &% 758tz 2= e Auk oAl
< #AYstn AP Avp FREFICHIGL

a9 159 72E Ze ZgAas dutelxgd MES AAE

4>
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glom © oj4a A3t &L AS AAY £ = JUth AX" HES
Au|~2 220, zydYPas #e s 2 ded T/ F At
T zgdas HEe JuolEE BHoZ B, UEFH Huls A
ol9] JJEAHS T T

TP Hsol ZPYYA Nulx HA=EHE T AMH=E
S23tm, qul2Se ged g ARE wu, G A 7T B
= qulag FE 71%E AT

TPYYIE olald HAAGYL Asr] AT AAUEES WE AT
2o Al AE2gct o WAYEEL z2 o 2d3 A AL w2
A BHE o] F UES EsA gAd HAh

@ = Service

--------------------- Bu'ﬁ'dl‘e” (Apﬁrﬁﬁg J

A VA

OSGl Framework

Java VM
oS

a9 15 0SGi ZHYgH=
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2.3.4 Bundle

HE

flo

OSGi #7dAe FEHE F9& &g Aol deltt. & =<
YANA FEHE FU& o|ZAcl Mot MEL Aul FHLET o
g @ia252 pAHJNeH & HEAA J1eE AFTde HHlEk
e 4 gt HEL 19 167 22 JAR(Java ARchive)®d HH =
T€h

Manifest
Activator {start/stop)

Classes from exported packages
{usually service interfaces)

Classes private to the bundie
{usually service implementations)

Other resources
{HTML, images, etc.)

Bundle JAR file
1Y 16 HE JAR Hde] 43

JAR #de U g WA WHEN ¥ HFRE VI U=
Manifest FY-<¢ TP} 29 179 22 Manifest HL ZHYH A7}
HES dxstz A7) 8 "o e & WEH MuLE
Z53E7] 9% AR € 2932 Uk AEc] HH2E & HEAdA AF
3t7] $}s A= Export-package 2o #7129 o]&& WAEloF 3H,
e Wse MulAE o&3y] fHMME o83ty A HIA °FE
import-package 2o WA of gt} HELS ZTHYHANAN ZAH
213 BundleActivatorglE 5E3 AEFH o2& FHI A} T
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Hanifest-Uersion: 1.9
Bundle-Vendor: 1BM Pervasive Computing
Bundle-Version: 2.1.2
Bundle-Activator: com.ibm.osg.service.http.HttpBundleActivator
Bundle-Copyright: Licensed Materials - Property of IBH. () Copyright IBM Corp.
1999, 2862. All Rights Reserved.
IBM is a registered trade mark of IBM Corp.
Build-Information: Release smf built Wed Jul 16 2083 13.33.27
COT on bwbld@8®.austin.ibm.com
Bundle-DocUrl: http://www.ibm.com/pvc
Created-By: 1.3.1 (IBH Corporation)
Import-Service: org.osgi.service.log.LogService
Bundle-Name: HttpService
Bundle-Contactiddress: pervasive@us.ibm.com
Export-Service: org.osgi.service.http.HttpService
Export-Package: com.ibm.osg.socket; specification-version=1.8, com.ibm.osg.socket _https
bynamiclmport-Package: javax.net
Bundle-Description: 1BN WttpService (HTTP/1.8 Servlet 2.1 Engine).
Import-Package: org.osgi.service.http; specification-version=1.1,
org.osgi.service.log; specification-version=1.80,
org-osgi.util.tracker; specification-version=1.1,
org.osgi.framework; specification-version=1.8,
com.ibm.osg.secket; specification-version=1.0,
com.ibm.osg.socket.https,
com.ibm.puc.resman; specification-version=1.0.0,
javax.servlet; specification-version=2.1,
javax.servlet.http; specification-version=2.1,
org.osgi.service.cm; specification-version=1.8

18 17 Manifest $d9] 4

WEe 29 183 2e 67hAe gupuste AW 72 dde o
e gug s,

@ INSTALLED
HEo] =AY A .

® RESOLVED
HEo Waz 3= 9 Ayl FY2EF Yolg B I=(Native Code)
E AET F A= AdHL

@ STARTING
WEo] A2 1 ¢l= 4, BundleActivator®] start WA =7 A8s
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sle Adolm Azsgol #rsA Fe 4.

@ STOPPING
Aol AR 9 e, BundleActivator?] stop WM =7 A8=n
9l Aeloly ¢A3 AXHAHo] FAHA & FH.

® ACTIVE
HSo] A8 AR ZHYAA Aol &3t AHE.

® UNINSTALLED
Ago] ZHYAIAM AALD EH.

Bundiecontext.instaliBundie()
install

INSTALLED

Bundie.uninstall{)
uninstall

( Bundie.uninstall{)
UNINSTALLED r
| uninstall

— Explicit Transition
- — < Automatic Transition

Bundie.stop{)
stop

Y 18 HE9] HEH Hol®
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3. UPnP & Jini & VEYa +4

0SGi 7142 & Ao|ES) o)l AAE7] Hell WA UPnP, Jini 7S}
g ol g3t 19 199 22 FMEHa 24 TG

ooz 2le2a Jini Lookup Tvaza

i ianer— ] Service

Airconditianer-Conlrol | e S —
e kel ” ; '
w xx BF ‘ . om o« H%
roeaee . NE - , PO ] | ]

ool | pr————r ~ - o o B8

Local Network

—_—  Wire
- = :Wireless

2% 19 UPnP & Jini & VEHA

23 199} UPnP, Jini 2 74" & VESAE Alc|lEH] glo] WH#
EY3 tez FAHAeH, & Jini tute]2st UPnP Hule]~E o
ol 37] A% AEHlE s A€ PCs PDARE 7AHD Jinic
TV} o)A tinfo]2, UPnP+ Light Bulb tule]~& o Ed ] &%
on F UEHIE TAS7 A% A= AAgGH 4 oupolig AR
Atke E 1, ¥ 29 2}
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H 1 NEALY

ol E2fl o] 4 Zi2] |0l AP1/SDK e &

Light Bulb1 PDA UPnP | Intel UPnP SDK| eMbedded Visual C++
Light Bulb1 PC UPnP Intel UPnP SDK| Visual Studio .NET
Light Buib 2|28 | PC UPnP | iIntel UPnP SDK| Visual Studio .NET

TV PC Jini JOK 1.4 JBuilder 7.0

ol o PC Jini JOK 1.4 JBuiider 7.0

v elz2ad PC Jini JOK 1.4 JBuilder 7.0

ofjoid 2[2& PC Jini JOK 1.4 JBuilder 7.0

® 2 Axd ALY

ciajofA AL
Mode! | Compaq |PAQ H3950
PDA 0S PocketPC 2002
Network | AirGate Wireless Lan-11Mbps
Mode! | Pentium-1V 1.7GHz
PC 0S Windows XP
Network | WLAN USB 11Mbps or 3com ethernet 100Mbps

3.1 Jini device emulator

Jini uel 28 FASY AANE DA Jini HHtelzst AFE A
29 2F0) 03 AHH AT TAR I Fol TUE S Huelxd
~E 7ER ZINE FY A2

J 52 90 TAHE ALFLA = FeoldEE TAE Agsolx
g 7aG Hu2E 59 Nu22PE FAsd Auzd oY TEAE
Ast ZagE A ¥ 5 9o B =E8od TR dEAZAE Jini

N
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2 Agsted TV diojAag 2oz oEdo|dd AEolEe 2
gloldlez FAMHG TV dBHolHE 7€ TV 7ledd A4,
Ad, 2§ A7) AEUclAEH, doz dEHHE A, 2%,
3 AAE dEHIAET

3.2 UPnP device emulator

UPnP tujo] 2~ ol EdolEls} Feo]dEE Inteldl Al AFst= SDKE
ol g5t FAHEUD. Intel SDKE ¥ 2047 UPnPollA AIRHE EE
zzEgy oy 449, XML #A4 & AFdth

et _ Unlﬂodm’i
UPNnP SDK AP! _

a4 20 UPnP SDK &

Light Bulb ol EdolElE AT M3 #rlg ¥sA7e MH|=E
Az, & 74 YEYSI §33% £3AA @& A5 HxnE A
2 YEYA 7128 9A4F PDA(WInCE) ¥ A3} PC(windows XP)¥ A
oz FAHYen, JdEHHE Aoy A FEE IUYES T+
Aot
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4. AE T4

dol FHE WEHZE 0SGI AcIEdelst A%y A= &
Jini clulo)29} UPnP tjute] 28 Aojste FeholdEE OSGi ZAUH
M 758 F JEE HE e Aol BesH. 3™ 2L 7 2
Go|dES AoEHE ot RolM AAY F JAxF VE 2L
ot

OSGi ’
Home internet Web
Gateway Browser

Local Network

Jinl - 0101 2

Jini-TV

UPWP-Light Buib4  UPnP - Light Bulb 2
2% 21 UPnP & Jini & HIEH IS 0SGi Aol E o]

4.1 Jini Ao HE

Jini7} OSGi 874 2857 S E Jini Seo|IdES WER T
== 9 o]9le] Jini AFFA Bag RMI dl&, FH4¥L 55 OSGI
ZoglFo APY & JYEE WERZ WEAFE FYPol W8T W
=3 glo] AYA 0SGi Za 4= HelM AAL ¢ 2 Aol
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QA T Aolx AojHo] thE WEF 2L oL Ae]Z S 2
ok Jini Alo] MEL E 33 e F2 RIS o|FojLh

F 3 Jini Ao} MEY F2 7
oy ol& 72l &
meServlet.java HttpServietE® %82 MES a2
TV_Activator . java HE AEHolef Saix
TV_Servicelnterface.java | A{H|A QlE{H 0|2

TV_Service. java MulA SefA

=
TV_ServiceProxy.java MHb|A ZEA S22

Jini Dule] 28 OSGIE 53 RN f7jwez Aojsr] A% WH
2% Jini Urtolxe AMHlx e A Folxdd wet FHoR ¢
o)A UI(User Interface)® FA3ste] Alojsts ia dupo]xst AFst
= AAgd YulolA UIE ol &3td Aojste Wilol ot AAIL ¥
e wyoll, B =EdxE Fx9 WYPOZ Jini Alo] YHOIANE A
&4t Jini ES TVE Alojar] 3 ASH oojd& Aojsr] 4
3} ME, 29 WEz FAHY, 9L F dutel2rt SPMulLd F
23 & ZEAE £3 Z dutel2E AT F e UIE 711 49
o]x8 wEoule MBS A4y FHOZ 0SGI AclEdel9
HTTP S 553= 4&E& I

WNE A4 F JAR g9 WL HEC g &S et Ae
a3 229 7S manifest $9¢ F4 Foh manifest FYL HET A
manifest A7 HES BE Zg2 7o, 42 A& JAR U2
gt

Oy 23e WEel 0SGi ZHYAIAAN AYgH7 A L8z
BundleActivator =] Y Fo]th
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Manifest-VUersion: 1.0

Bundle-Uendor: uqiq.hansung.ac.kr

Bundle-Version: 1.9

Bundle-fctivator: TU_Activator

Bundle-Copyright: Division of Computer System Engineering, Hansung University

Bundle-DocUrl: ugig.hansung.ac.kr

Created-By: kkang7u[kkang73@hansung.ac.kr]

Bundle-Name: TV Client Servlet

Import-Service: org.osgi.service.http.HttpService, org.osgi.service.log.LogService

Import-Package: javax.servlet; specification-version=2.1,
javax.servlet.http; specification-version=2.1,
org.osgi.framework; specification-version=1.8,
org.osgi.service.nttp; specification-version=1.1,
org.osgi.service.log; specification-version=1.8,
org.osgi.util.tracker; specification-version=1.8,

Bundle-ContactAddress: kkangZi@hansung.ac.kr

Bundle-Description: A servlet for Jinl TU

2 22 Jini Ao] HE9] Manifest %

import org.osgi.framework.s=;
import org.osgl.service.http.=;
import javax.seruvlet.s;

import javax.servlet.http.«;

public class TU_activator implements Bundlefctivator {

BundleContext bc = null;

private ServiceReference httpRef - null;
HttpService httpSuc = null;

meServliet ser = null;

public TU_Activator() {)

public void start(BundleContext context) throws Exception {
bc = context;
System.out.println(”start jini TU Client ");
if (System.getSecurityManager() == null) {

sSystem.setSecurityHanager(new RMISecurityManager());

}
ser = new meServlet();
servlietRegister();

}

public vuid stop(BundleContext context) (
httpSuc.unregister(”/tv*);
httpRef = null ;
httpSvc = null ;

»

public void servletRegister() {
httpRef = bc.getSeruiceReFerence("nrg.osgi.seruice.http.HttpSeruice"):
httpSuc = (HttpService)bc.getService(httpRef);
if (httpSuc 1= nwll) {
try {
HttpContext hc = new servletTest();
httpSuc.registerserviet(“/tv", ser, null, hc );
} catch {(Exception ex) {}

2y 23 Jini HE 9| Activator S

- 30 -



a9 24= AoEdE E& Rl Ao so|AE RAF7] A&
NERD A4 2= dFolth

import javax.servlet.x;
import javax.servlet.http.=;

public class meServlet extends HttpServlet (
PrintWwriter out;
ServiceRequest sr = null;
List songlList = null;
TV_Servicelnterface TUService = null;

public meServlet{) (
sr = new ServiceRequest();

}

public void init(ServletConfig config) throws ServletException {
super .init(config);
TUService = sr.getTUService();

}

public voild doGet{HttpServletRequest request, HttpServletResponse response)
throws ServletException, 10Exception (
int v = TUService.getUolume();
int ¢ = TUService.getChannel();
String p:
respnnse.setCnntentType("textlht-l; charset=euc-kr*);
out = new PrintWriter({response.getOutputStrean(), true);
out.printin(“<html>");
out.printin(Chead>");
out.printin¢"<title>TU-Control</title>”);
out.println{“</head>");
out.println{"<body>");

-t o

out.println{ </bady>");
out.println{</html>*);
out.flush();

¥

public vold doPost(HttpServletRequest request, HttpServletResponse response)

throws ServletException, I10Exception {
response .setContentType(“text/htal; charset=euc-kr”);
string Pdata=- **';

out = new Printuriter(response.getnutputstrean(), true);

if ( (Pdata = request.getParaneter(“Pdata")) t= pull) {
if (Pdata.equals{“poverdn’)) TUService.setPower(true);
plse if (Pdata.equals(“power0ff™)) TUService.setPower(false);
else if (Pdata.equals(““channelUp’)) JyService.incChannel();
else 1iFf {Pdata.equals("channelboun")) TuService .decChannel();
else if (Pdata.equals{’volumelp”)) TUService.inclolume();
else if (Pdata.equals(“volumeDown")) TUService.decVolume();

S

doGet(request, response);

a2 24 Jini A9 AER U=
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4.2 UUCA(Unified UPnP Control Agent) W&

i
(E
fu{rt
Jott
.9‘2.

UPnP tiulol2& Aojste Zeo|dE F AUEE XQE
o] 0SGi ZHYHAoM APHEE FEFH. & 4= UUC
At d F Fa sdelth

¥ 4 UUCA WY F2 #d

4
rE
i
o
-4

atel ol & s
NativeClass.java NI Call€ 98t Sl Mo
meServlet.java HttpServietE &% MES el

XmlConstants. java XML Efl 2 % HAoi
UPnPCP_Activator.java | HE HE/HOlE B2
UPnPControlPoint.java | HES Z2IE ZelA

UPnPDevice. java Cidfola FellA~

UPnPService. java AMujA el A

UPnPAction. java MH|A M ZejA

UPnPArgument . java oM oMy B
UPnPStateVariable.java | Clufo|A AMejis S
upnpcontor ipoint.dll coloja EfAs HEE ZOIE 2lo|Eg 2|

oA TFHAIN AEE ¥JEE :=9 AAEE 93 DLL(Dynamic
Linking Library) Zel2 W @&s4ct OSGi HEL #Aul 2= FHH
of stng AEE ¥QJAES C 3=¢ WHE vl Z= Abold JNI(Java
Native Interface)& AH&3te 7T,

JNIZ Atupel]l th@ native Z22W Qe #Helxztn & + o NI
= Au} oA C/C++, assemblyodld AF3te olezzy AT
Z2ade 528 4 JE 7% S AF¥ 222 Invocation APIE ©]
£84 JVME native Z223 o] £FAZ2 & = ok INIE F=2 ¢
23 2L A9 BastA "ok
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D E3 AuZU2 FojrYdM dad Nsol ATHA && B

® oju} R 715 native TEIHo|Y Fojr Y2 AAGHAA,
JavaZ oA FAAE7Id vlEEHd A5

® AA FZRE Java® FAROY od REAME 459 HEA ¥
A2 Java® FASFE A BT native Z2IH0Z AYste Aol
A 3¢

JNIZ o] &38| H, native T2 WA Javad AAE €A AHEE 5
. AR A4, AN, HE 59 AL 2F FYE & Utk native X
ZagoA Ay At 4A 32 £ Aok 2FHe AAE WAE
& 93, & vis Fdo guHNUE W YHHE Y ¥ + At
INIE o]£8% Javadl BHEL native TZIANAE AEE & 9ok
7 EA A0, catchs} throwE & & ok E, NI #+8 533
A=A A JRE PolE & .

AFR}Hoz JNIE native Z2IPH Java T2 1P S FojFE 9%
$}. e 1PL INI7F C} Java® o) RA RolFEAE BAFE 1d
o]t}

tlo

Application

Functions [

Exceptions

*

Y 25 JNIo 4%
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19 26, 27, 28¢ JNIE AH&3t7] $18) UUCA HEdA 78" =9

Aol

package cse.nansung.upnpcentrolpolnt;

public class HativeClass {
public native woid MativeStart();
public native void SapHellovWorld();
public native void Mativelnvoke(Strimg SCPDUARL, string actionName,
sString arg);
public native boolean HatiuecetUpdate(UPnPBoannnControlPoint cpl;
public aative void registCallBack(UPnPComrmonContrelPoint cp);
public Rative String NativeGetDevicesiocationURLs():
public mative String[] HativeGetSCPDURL(String deviceURL);
public native String[] MativeGetActinName (String SCPOURL);
public native String[] MativeGetUariableatt{String SCPDURL,
String variableName);
public native String[} HativeCetStateVariable(String SCPDURL);

Hativellass(}<{
H

static ¢
System,loadLibrary(“UPnPCentrolPoint™);
)

public class UPnPControlPsint {
private MativeClass n = new MativeClass();;

public UPnPContrelPoint{DocumentBuilder db) {
;:ﬁatioQStart();

H

ﬁ&ﬁlie vold invokefction(Striag scpd, String actiosName, String argHame,
String arg = '"CRamed" ¢+ arghame » “<(/named<valeed™ + 3 ¢ “(/valued”;
n.Nativelnvoke(scpd, actionMame, arg);

}

public MativeClass getMativeClass() {
retwrn this.n;
¥

1Y 26 Native Call& #Ig An} Z=

string a)¢

79 269 NativeClassE 4 o] 2.2 2 (UPnPControlPoint.dIDE A ¥
Al 2 =%t} UPnPControlPoint £ 2|2+ NativeClass® A28 2E A

sx 2% Zolnziele ¥4 ogstd YESXIE 7%

-34 -
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Al Ao

sinclude <jni.h>

#ifndef _Included_cse_hansung_upnpcontrolpoint_NativeClass
fdefine _lncluded_c5e_hansung_upnpcontrnlpoint_Hatiueclass
#ifdef __cplusplus

extern "C" {

gendif

JNIEXPORT void JNICALL Jaua_cse_hansung_upnpcontrolpoint_Hat1uec1ass_HatiueStart
{JNIEnv =, jobject);

JNIEXPORT void JNICALL Jaua_cse_hansung_upnpcontrolpoint_NatiueClass_Hatiuelnuoke
(JHIEnv =, jobject, jstring, jstring, jobjectfirray);

JHIEXPORT jboolean JHIGALL

Jaua_pse_hansung_upnpcontrolpoint_Nativeclass_Hatiueﬂet“pdate
(JNIEnv =, jobject);

JNIEXPORT jobjectArray JNICALL

Jaua_cse_hansung_upnpcontrolpu1nt_Hatiueclass_NatiueGetDeulcesLocationURLs
(JNIEnu =, jobject);

JNIEXPORT jobjectArray JNICALL

Jaua_cse_hansung_upnpcontrolpoint_Natiueclass_NatiuecetSCPDURL
(JNIEnv =, jobject, jstring);

JHIEXPORT jobjectArray JNICALL

Jaua_cse_hansung_upnpcnntrnlpoint_ﬂatiueClass_Hatiuecetnctinﬂane
(JNIEnv #, jobject, jstring);

JNIEXPORT jobjectarray JNICALL

Jaua_cse_hansung_upnpcontrn1point_ﬂatiueclass_HatiueBetUariablentt
(JNIEnv =, jobject, jstring, jstring);

JNIEXPORT jobjectarray JNICALL

Jaua_cse_nansung_upnpcontrolpoint_NatiueclassuﬂatiuecetStateUariable
(JNIEnv =, jobject, jstring);

#ifdef _ cplusplus

H
fendif
Sendif

1% 27 Native Callg 1% C 3t 3

B x=RdA 78% UUCA(Unified UPnP Control Agent) &2 E<
UPnP tiulo] A2 A& 4+ Y= AAR UPnP HEcIt Jini Hvlel
27} qul2 87 AeF ol Wgoz tupolxrt AFdE 71T
ot 2= gl Zo] Hs] UPnP tulelxi uielzd] g FAUES
XML B4 7]1&87] @2 XML A& 3439 Zb dupolad A3
g UIE 713 4¥o|AE wSolllE MERS AAE717 Jinid Hl3 &
ol3tt}. UUCAE YEHIANA A" ZE UPnP tute]29 XML 7l=
2EAE BAsA EF Aod £ e duolAE wEoUE MEHS
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rir

ARHT AAE NEAL 0SGi Alo]Edele) HTTP HEA F53t
gL A

JNIEXPBRT jstring JNICALL
Jaua_cse_hansung_upnpcontrolpoint_Natiuec1ass_NatiuesetbeuicesLocationunLs
(JNIEnv =env, jobject jobj) {
struct XmlList =xml = makeXML();
struct XmlList =tmp¥ml = xml;
jstring rValue;
while(tmpXml t= NULL) {
if(tmpXml->value = NULL) ¢
i += sprintfurl+i, s, tmpXml->value);
tmpXnl = tmpXml->Next;
}
else
break;
}
rValue = (=enu)->NewStringVTF(env, url);
free(url);
return rlUalue;

}

JHIEXPORT void JNICALL Jaua_cse_hansung_upnpcnntrolpoint_Natiueclass_NatiueStart
(JNIEny» env, jobject o)

CreateThread(MULL, ©, ControlPointThread, (LPUOID)dw, 8, &kcp);
H

JNIEXPORT vold JNICALL Jaua_cse_hansung_upnpcnntrolpn1nt_Natiueclass_Natiuelnunke
JNIEny »enu, jobject o, jstring WRL, jstring actHame, jstring arg)

chars SCPDURL;

struct UPnPServices service;

chars actionName;

char= argument;

struet invokefrguments invokefrg;

SCPDURL = (=enu)->GetStringuTFChars(env, URL, 8);

actionName = (wenuv)->GetStringuTFChars(env, actHame, 0);

argument = (#env)->GetStringUTFChars(env, arg, 0);

service = getServiceObj(SCPDURL);

invokefArg = getinvokeArgument{argument);

UPNRPInvoke SetTarget{service, MULL, NULL, actionHame, invokefArg);

JNIEXPORT void JNICALL
Jaua_cse_hansung_upnpcontrolpoint_Natiueclass_NatiueEetUpdate (JNIEnv
jobject o, jobject obj) {
{methodID mid;
jclass cls = (=env)->GetObjectClass(env, ob}):
if(p_devicelistChange) {
p_deviceListChange = §;
mid = (wenv)->CetHethodlD(env, cls, “update”, “OHv);
(=env)->CallVoidMethod(env, obj, nid);

1% 28 Native Call® % C Z=
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<Txmi version="1.0" encoding="utf-8" 7>
- <devicelist>
- <device LocationURL="http:/ /192.168.1.102:6085/" deviceType="urn:schemas-upnp-
org:device:BinaryLight:1' fFriendlyName="Device Test (}">
- <service SCPDURL="http:// 192.168.1.102:8085/ ColorChange/scpd.xml’
controlURL="hitp://192. 168.1.102:8085/ColorChange/scpd.xmi® serviceld="urn:upnp-
org:serviceld:ColorChange.0801" serviceType ="um:schemas-upnp-
org:service:ColorChange:1">
- <action name="GetColor">
<argument name="ResultStatus" direction="out® refatedStateVariable="ColorStatus” />
</action>
- <action name="SetColor">
<argument name="newColor” direction="in" relatedStateVariable="ColorStatus" />
</action>
- cvariable name="ColorStatus” dataType="string" min="(null)" max="(nul)" step="(null)"
numAllowedvalue="4">
<allowedvalue val="Yellow* />
<alowedValue val="Blue" />
<afiowadvalue val="Green" />
<allowedValue val="Red" />
</variable>
</service>
+ <service SCPDURL="http://192.168.1.102:8085/ DimmingService/scpd.xmi®
controlURL="http://192.168.1.102:8085/DimmingService/ scpd.aamt® serviceld="urn:upnp-
org:serviceld:DimmingService.0001" serviceType="urn:schemas-upnp-
org:service:DimmingService:1">
+ <service SCPDURL="http://192.168.1.102:6085/ SwitchPower/ scpd.xmi®
controlURL="http:/ /192.168.1.102:8085/SwitchPower / scpd.aanl® serviceld="urn:upnp-
org:serviceld:SwitchPower.0001" serviceType="urmn:schemas-upnp-
org:service:SwitchPower:1">
</device>
+ <device LocationURL="http://192.168.1.200:59477/" deviceType="urn:schemas-upnp-
org:device:BinaryLight:1" FriendlyName="tight (KKANG74-HOME) >
</devicelist>

1Y 30 XML dulojx gl&2E
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UUCA

UP',]P C code
Device

UPHP UPnPInvoke() {
Device k
@ }

Java code Serviet

doPost() {
InvokeAction ();

}

INP

UPnPResponseSink() {

UPnP
Device

-1 32 tjulo]l A Action £3A UUCA T&#A

423 UUCA?® A4 Alo]l(Concurrency control)
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LAY 2 2N
51 0SGi ZddA=2 ¢ W& 4A

E =BoAHE 0SG ZHddas IBMAA AFs= SMF(Service
Management Frame)[19] & At&38%th SMFE OSGi A¥l= EHEF 30
o Fdsd, HE9 AX, AA, 48 T AE BYrITE Asdo. 9A
W 2 Fg8 WE @a Nu2E AFEY AolEslel 75 WE BIYE

C:WEFToo1kit351>java ~Dcom. ibm.osg.smf -bundledir=jarbundles —classpat
ar;smfconsole.jar"" com.ibm.osg.snf.SMFLauncher —console “launch"

Service Management Framework 3.5.1

0SGi Service Platform Release 3

Licensed Materials — Property of IBM

<(CY> Copyright IBM Corp. 1999, 2883 A1l Rights Reserved.

IBM iz a registered trademark of 1BM Corp.
[cruice Management Framework is a trademark of IBM Corp.

mf> Intel Control Point Microstack 1.8

1Y 34 smf A3

MEe Mx, Ay A=A AA F HE #IYE Y= SMF A2

AN AT3E A28 2 367 2o 4ugeAE T3 AL H

guere e F4912 e “http//localhost:portNum/smfdmin” & 4¥
W 19 35e 2L 219l stdo] i
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[ £ smfadmin -

oy 35 HE AYE Y3

} smfadmin =19

&l nep:nocanosismiaamin

L bramework

IBM Service Management Framework

Administration

Admin Messages:
| g A

Bundles

] State/Namesversion | " identity T Select
:ﬁ_ﬁg.l OSGi-SPR3-Senvicelnterfaces(3.0) [file:bundiefiles/osgi-senices. jar ir ‘
ﬁﬁm «f PreferencesService(1.1) ffile:bundlefiles/prefs. jar i
[1_J UPnPServietSample(3.1) [file:bundiefiles/UPnPBunde.jar - ir
11"/ ConfigurationAdmin(1.2) Ifietbundiefiles/cm.jar ir
112 |/ UserAdmin(1.0.3) N ffile:bundlefiles/useradmin. jar ir

a9y 36 ZHYHA WE A
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SMF8 %7] oleltisl slA¢g=E ofolt] : smfadmin, FHEHE
password  ©|H, H2Yg=g A4 A &} 7 A= URLA
"http://localhost:portNum/password” & 4 # st 474 g 4 9ok

ololtigl FHAY=s Yt 2agle]l AFsA HYE 1¥ 6% &2
o] Mxd WEY AHSE RAFE o] FAh o FHoE WEY of
olt], Aae] AEl, A2, WE Wiy A4, an HE #HI 8@
Install, Start, Stop, Update, Uninstall B} £°] {1t}

Az WEe MXsy] fisE 29 373 o] AXF UEY HAA
o} 79022 Bundle URL 3@ 423t Install HES FET W
So] Moz MAHAAY, M7t AAsA ='W Admin Messages @
of A4 WA E2HEH

http:/Aocaihost/smiodmin o I3

7 W OS0r SPRG-UtityClasses(@0) _ [ilesbundiefiies/osginti.jar IR

0 Wt I-I'I'I'PSecuerungamgleU D [file:samples/handiesecurity.jar r

[22 ¥ S|mp|ePermussmnPohcySample(1 1) [file: samples/simplepermissionpolicy. Jar[r" B #
3 [/ OSGi-SPR3-ServiceTracker(3.0) _ffile:bundlefiles/tracker.jar In

;}31 "[ PizzaServietSample(3.1) ffile:bundiefiles/pizza.jar (r

4 [/ LogService(2.1.2) “ffile:bundiefiles/ogservice.jar o

FAP WethtpSemce(% ) ~ Ifile: bundleﬁles/we_bhttpsemce jar = ‘ e

B |/ WebAppication(i.1) _[Webundiefies/webappicatonjar [\ ¢,

7~ WebContainer(1.1.1) " [file:bundiefiles/webcontainer.jar Ir

B | Serviet2. 3231 fie bundiefiles/serviet23.jar iIn

%6 |/ FrameServietSample(3.1) [fie‘bundiefiles/Framebundie jar I

9 |« PersistenceManager(1 1) [file:bundlefiles/persistence. jar |r ;I

[0 SME System Bundie35.1) [System Bundie CRE

Bundle URL:

‘il [iie bundisies/UPnPBundie.Jar

(C) Copyright iBM Comp. 1999,2003

gy 37 HES 43A
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a9 369 FAdA dx® HEs FYE 19 389 e JUS
2 9qed o] AL A WE import 33 T AH|E, export
A712 5 HEe A FRE B F o, Hed @ AHS
385 A

s

e

A

JEE 1IBM Service Management Framework

2

Administration
Bundles Information
Identity : file:bundlefiles/AUPnPBundle.jar

D 1106
Status : Running

No Registered Services

Service Dependencies

1 Service Names

Jlorg. osgn semce log. LogSemc

fiavax.xmi. parsers. DocumemBuIderFactory

No Exported Packages

a3y 38 M AR FH A
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ABSTRACT

Home Networking based on OSGi gateway
and the middlewares of UPnP and Jini

Kang, Sung-min
Department of Computer Engineering

Graduate School, Hansung University

As the network technology grows rapidly, home networking has a
great attention by researchers and developers. During the past decade,
many middleswares have been proposed and developed for home
networking to support home control, bulk data transmission, and
audio/video streaming.

In this thesis, a home networking system has been constructed with
the technologies of Jini, UPnP, and OSGi, and a proof system has been
implemented, which emulates UPnP devices, Jini devices, and clients
that request services from them. In that implementation, Jimi and UPnP
clients have been developed as OSGi Bundles to be run over the OSGi
framework.

A key result of this thesis is the design and implementation of
UUCA(Unified UPnP Control Agent). UUCA is a kind of UPnP Control
Point with a shape of OSGi Bundle which controls all UPnP devices
connected to home network. In order to control all UPnP devices,
UUCA discovers all UPnP devices using discovery protocol and
maintains a list of them. Also UUCA reproduces servlets which helps
to have an access to internal UPnP device. It is called by the servlets
which give connection to the home network to external web users.

Finally, this thesis shows that the home network system, which is
constructed with Jini devices, UPnP devices, and OSGi gateway, works

well through real executions.
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