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Abstract

Ubiquitous  environment can be supported by various service on networked appliance,
sensors and devices. In home network and telematics, open service gateway is widely used
for ubiquitous environment and present environment for service installation, deployment
and execution. Service gateway 1s a middle laver which is located between service and
various devices 1n ubiquitous environment and offers a unique opportunity for pervasive
computing as a potential framework for achieving interoperahility between various sensors,
home appliances, and networked devices. In ubiquitous environments, these services must
support the mohility among service gateway because users and devices has a mohility
characteristic.  However the OSGi  framework supports only a remote installation of a
bundle, which is a unit that installs and deploys services. This paper develops a system
that can manage bundles for supporting this dynamic bundle’s mobility between service
gateway. This system we are proposing implements a bundle form which can perfoom In an
OSGE framework as well as manage the mobile services. As a result, moblity in a
ubiquitous computing environment will be supported more efficiently.
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< HIXA - ols2
« " - 2005.11.02, ’\'M% 2 : 2005.12.15
x 915l 8tn AFEARTE k}ﬁr%



356 BE AFHERES RIGEQ0005. 12)

7, 7VARIEES ol o]§d MulAe] AAS AP,
olF Jllwela o]§8 4 U=E o] A% AR xFE =
2o dEHe) 25 A2l 53], 0SGiT ¢
Hlol 2o @3t MH| 9] A WA, g2 To 2HE 2
2 gler Jnitk UPnP 59 71&d #s 4 Muss
uiA] 2 s Ago) shselAl stk OSGie &, S
AEA S 22 2R HES Aold Ut tulelAES
ddsid, gl hed A e =g 43 ﬂl%ﬁuz
B2, §AHE~ AR 33 75 1 9%

o Ed meAel A8 #4747
o Az te fost 2%01 24 giTa Hﬂli
9 tholaEel EAA wan @He FANT
[314]8109).

\_0

P
2 T
Se TES 7P<h °1°H% - %LJ} =2 LﬂE% SRS
T4 @aEnto g o]2old glojA] HlmA HAHel EA
< vk skt g she] OSGE == diedl
Ao AMrlx #APle}t Byl sdo2 £3E 4 9w W
gz 7o) ol%AdE Ze §EE g

P

2

d, B4l = = 28 of

APe HE9 Aot A FHIFE A FLlelA] B

o] OSGI ZHYAAE 7he] AMAL Tlujelz B AAE2
olAdoll F3 FES ust o]FolAe} ahd, el W2
o154 AYelz AMH|2d] F Al Hesith E o=
FoMT fHAEA AFE A Auae] e AR
Z y¥sle AHlA A9 OSG =YY AT AR
olE= A% OSGI Aol AlA #E Al2gS Jdsich

7 ekl /\]/\E]gg OSGiL ~

el Gl An] 2]
e OSGE =Y

NEE BT %
CECIUEI CERIES EENyete

syolgazte] Aulze] A4RE olFS AT wet
A B4 AxdeEl) A4S 99 A, tlelx sa)
o % gk Al AAES] oEAS AU 2 3ok

I, 2 A+

0SGiE UEHZ §AdM Anxs dAdsln
Z3l7] 9 %F GAE Aeske vdz o]
de FAul~ AlolEYele] HAZHUAAT H
WENZ 7o) =datA odal fulFE~ S7X
a7 glok webd cerd s telol sl o
§3He AHAE AT A2 Ao|Ede] THS BRE
a 7]

(2% Do OSGi M~ ZgEe OSGi ZH|gl=e)
¥FE AHAER AEY OSGE ZHdH=AE oHE A
HAES A% *E_B 51'7613 oulaty HAge] AXAE

] ]/\Eﬂ =

T,

=]

e

r
i—“;
=
~

rr

LR Y
O o oi

FM o N
g‘L

td

HEES A ‘]3;{_7 }\1]:]]/_’\_ =2 o /\16‘3& _?451. v_gj;q]

- BIS9| 2lo|= Al0|Z 22

-HSS 219/ A5 S 5

« AlH|AS0l| 25t 2R 2~Er| 22|

- HSO| MEf Bi5l AH|A S5 F ofdl, ZBIYe=e S

Zh S0l 25t oMIE Az
Appllcatiﬁn bundle Basic bundle deflneim the specification
\ - \

s (2| <l sl - 3 g
= g g = = 9 z

2|3 5 i o § = 3 2 8 S

2lgl2|l8 gllal | s 5| 2
A2 s SlENclsE|E]|S
3 :,;, < & g L} = S §

0SGi Framework

Java Virtual Machine

Operating System

Hardware

T2 1. CSGi A U

— =X=

Fig 1. OSGi Service Platform




FHE s 84S 98 Al Ao Eslol B AlA o]% Bl

Alzd A 57

A

Activator ﬂ]’\oﬂ ek ARE ztn ok =dFoz,
shte] HEL, AR MY shte] ZEA|A fARH
Mdez, o AMulxE AFEke AMHx
(provider) o] AL+ A3 Alzkell == wioll of| Al
25 olgdlEle AMulx QA AMrequester)oltt. OSGI =
ddae HEY gl Alelzg #Eele MAUSS
Algated, vk MEo] IAEEo] U Aol A
Y Zre] AE AFT 4 A Aok =3 =9
A7 ol A F HUE AMAE sl 0187 ¢
gom, ZH UY=L MulA HAXEYE %l il
559 AHAET JFE 4 gtk MEL 0SGE =9
A8l AulA HAAEG] AMAIAE FEE o)
& £4-gHattribute-value) el FelZ
S Agshed, olddt MHla EAL U3 A
Agsle ofy MHlA ATAE Aol TEE 4
AHE-E

OSGi MAlze QETo]2g Aux

of
ol

v
]

I Jlm r:i

> ox
b mlo

Ly
ol

X0
J

FHOR o]

gt ARAE Alle] HZe <HIolAE EF o]Fe]A
ozt Aqulas Mulx HAxEd AR @9z S=8ck
OSGi == 4o Aulag Q5 ofZ Aol WE
< ege gy o)Rojztt ME AL 3 ZE oy
zde AFHUE el YA As ofEgAelA A
Wzloll A Tt Mula 7ke] Qe o) AT Heojdt
o dpd ZRodg 2de At 24 FEe
WE ALAle] Holm, Mujx Melst A5 2o B 2

o

7§° A A BAT As) A7k Ao m AT o)y

ARl Ae)gt pEe Rie ME B Aux Agal
EETH AFH AE2E 7he] Fad
OSGi YUY =ZAA Alg
#elet FP~ =2 disk AY 5
Hol =5 o83 4 Slu= AAl| pxolth oy &
Aoz olE Mg AARE AR e FHA Fe
o, Al Zea Fd2RE 2 AAEAE AT

= 3l SAEH6I71.

i
T AT

fl

r°“

e ATY %

I AAE AA D 3

il

o] oM OSGI ZFUHA ekl A2 o]
AT 4 gle OSGE 8] AHlA ol Al Al d%
I3ct. # =RolA Al A2 oF BE] A2
OSGi 33 294 2 WEe] = 1=, A=
AT AulAL} Hutols Extoln] T TR Fefe] AMuls
HAES] oleds ALt

o
1

X,

Fl

31 OSGi &9 MH|A o Hz| AAH e

A2 ol FEl AzEe oleAdS AEY] A

Mobility Interface, =3k 2 AFJHIE  AHske
Service Serializer, SOAP HWAA £/4418 9J3F SOAP
Menager 2 7AE®, AA Al~ge (2" 2)9 Atk
Service Object
Service
Service |7 [ e Mobility
Service e Manager
Installer
Service Desdription
Service Mobility Manager

0SGi
Framework(B)

0SGi Framework (A)

T2 2 0SG Ale| AMHIA 0| 22| AR
Fig 2. Service motility managerment system on CSGi

AlA o]ES ASIA Service Mobility Manager
A WMEL ol 9L wom Mohility Interface® &
M Au 2] ol Alo]ZS FeS) ¢4 FA 4
Hau gE Auae FeE 2 AQE FAATIAG A
o] AulA AEE Adde A 2, AHATE o)FaE)

ol g dart e RE RS T 4 Ydu=
Service Mohility Managers “MOVE" 83< &g A4
2o Aggth oA AL AP YA wWES

Mohbility InterfaceS A&irol FEF T2 do}h Mobility
Interfaces OSGi ZH| YUY AEZF] AH]A o]FL 98|
A, ol Tl Ay g AuAe] o] EHd



358 BE AFHERES RIGEQ0005. 12)

FelE ool s AYEY AUz o)F Fo Fa)E oo}
e AYES #HH T 7 Y vasg ) Hrk
the-e ZHUAFE] o]BAol aEE MM~ 13
ok 3= Mohility Interface®] MlAaE=Eo]rt

interface Mobility {
/ celled by Framework before moving
bool beforeMoving() {};
/ celled by Framework after moving
bool after Moving( {}

Service Mobility Manager= AH|27} o]F38lr] Zg]
A AHE Service Seridlizere] <&l XMLE HH33H

o} olgA ddsdE XMLE OSGi ZHYYazre de
e Aulze] T2 Aol WEQ i X FRY

URL 53 §7 SOAP WAAZ wWédd & JedaEs 5
& Asdnth o)ud 2lS #3ske SOAP Manager 7
FHEE 949} o] HEwE SOAP AANE #4T @it o}
U

s g e OSG ZdgHEe 2
SOAP HAlAlel x¥= o] e e WMEe] 9 HE
URLE olgste] Hadt Fo~5 thas dvh tge
2 Service Mobhility Managere] Service hstaller®
g MujAe] MEL TR sle] AR)sl=d] olnfell A
vl 5= FE9 AHzld XML AEE  Serviee
Serializere] ¢35 GAHztE F AXF WSS AHIA A
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AR 2 olE BE AAEE AHIAY o]e4dS AHE
AatM Au2F oF 73 AR wETh HE OSGL =
HdHaz ARIAE o]EAl7l7] A Service Mobility
Managere AH|~9] 2elE XML ez FF3lsiel A
Folm, ols® AMu|Art OSGi ZE|PH=elA A= 7]
AME g W XML Helo] e dRE d4Hg)s)
of el MHlA AEE BAAZITh o)FEA XML He=
HEE AH| 20 e ARE A7 $E Y ARE

I3t} Service Mobility Managere= A& AXE
Service Serializereldl  HAEela, Service Serializert™
Y2E 19] XML &7|vkel] 3 Mulxe] deiE XML &
Bz Agksit

[B]AE 1] MulA RESE 28 XML AF(0}

<?xml verson="1.0"?>
<xsd:schema Xminsixsa=
“hittp:/ Avww.w3.0rg/2001/XMLSchema”

targetNamespace="http:/nai.inha.ac.kr/ema”>

<xsd:complexType name="MObject”>

<xsd:sequence>

<xsdelement name="name” type="xsd:string”
minOccurs="1" maxQccurs="1"/>

<xsdelement name="status” type="xsd:int”
minOccurs="1" maxQccurs="1"/>

<xsdrelement ref="actionScheduler” minOocurs="1"
maxQccurs="17/>

</xsdrsequence>

<xsdcomplexType>

<xsd:element name="actionScheduler”>

<xsd:complexType>

<xsd:sequence>

<xsd:element name="action” type="action”
minOccurs="0" maxQOoeurs="unbounded’/>

</xsdisequence>

<xsdcomplexType>

</xsdkelerment>

<xsgicomplexType abstrac="true” name="action”>

<xsdcomplexType>

</xschschema>

Al AA ] AHE A Castor TEAE
Marshaller & olgad, vt
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import javaio.s

import org.exolab.castor.xml.Marshaller;

import orgexdab.castor.mepping. MappingException:
public String getXVIL(Serializable obj)
MappingException, I0Exception {

JEE e IS XVLE 2HS610] Sting 2812 2[E
StringWriter sw = new StringWriter(;

/Merchaller= AiHF 4H|E XMLE 2HS}

Marshaller marshaller = new Marshaller(sw);
marshaller.setMapping(mapping);

marshaller. marshal(obj);

throws

retum sw.toStringl);

Service Serfalizerel] o3 A4®E XML #Fefe] Aul~
O] e} HE= SOAP ManagerollAl AEs o], SOAP vl
AAZ HgE $ o2 =gydaz AgdEr SOAP
Aol A ]i o] e AE olefelm AH]A HAAEE

AlAe]

Jd 5=dH 1 1 o] 7% AR O AH|2T) YA
URL AR 3 3 o]zl Aujar) olwstA 2
OSGi EH]%‘%EMW AP Au~e] FY~E vhezE T
7] 9lai] 7 URL AHE a2 317] wjFo|ck
33 MH|AS] O|F

ol5d HaAol v AM¥lAw ThE OSGE ZHAN=
2 o]%dlol F= A9, Service Mohility Managerol#
‘MOVE" 84S Hgdith olgA H4g "er v
‘MOVE” 834dl= = =#|g9l=e] URL AR} 71 AH|

9] IDE 33} Service Mobility Managers “MOVE”
QAo 23k AMulAe] IDE 018314 beforeMoving() 4

ZE 33k oA 'MOVE! &3S we Service
Mohility Manager= @4 Az 29 2L o}zl 3 "l
gt

Service Mobility Manager= 3dlE A8]2=2] A7}
ol 7lsdt AEE dgkE Ae, o AMARe AAE
Service SerializerollAl gdle] Au|xe] ¥ AHHE
XML ¥el2 HE3A7 5 SOAP ManagerE 53 7

gzt XML $7A Aulze] 55 gr 2 = e=e]
URL HZE x3sle] SOAP tAAE A4St SOAP
Manager= ol&dtizt she 2 AdH=E 2lstn A4
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[ZDR[E 1] Mu|a WS 2ne[E
SendingServiceObject(ServicelD)
Begin Proc
SenviceRef = SenviceManager.ServiceFinder.
CetServiceRef(ServicelD);
ServiceDescription = ServiceManager.ServiceFinder.
CetServiceDes(ServicelD);

res= ServiceRef beforeMoving()
If res is true then
ServiceStatus = ServiceSerializer serializer(res);
SOAPMessage = SOAPService. makeSOAPMessage
(URL serviceStatus, ServiceDescription);
sendMessage(TargetURL, SOAPMessage);
End If
End Proc

34 Mu|AS] =2
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RestoreSenviceObject(SOAPMessage)
Begin Proc
URL = SOAPService.getAttrioute(SOAPMessage, URL);
ServiceDes = SOAPService getAttrioute
(SOAPMessage, ServiceDes);
SenviceStatus = SOAPService. getAttribute
(SOAPMessage, ServiceStatus);
ServiceClass = Servicelnstaller.getClass(URL);
ServiceRef = Servicelnstaller.servicelnstalling
(ServiceClass, ServiceDes);
ServiceRef afterMoving(ServiceDeserializer.
deserializer(ServiceStatus);
End Proc

O

g 2 SOAP HAAE Fsle] FF AH|2e &

ol Hed FEE devh fdg w2 SOAP wAA|dE
XML AA9} & dlgd Mulse] 52 FH 2 fgezs

SOAP H|A|

[B[AE 3 SOAP HAIX| T4l 22 A=

import javaxxml.soap.s

import javax.semvietx

public void doPostHttpServietRecuest reg,

HittpServietResponse resp)

throws  ServietException, IOException {

String obj, Sting ur, String desc;

MimeHeaders headers = gelHeaders(req);

InputStream is = req.getinputStream();

JREE2 H0|E{2 2E SOAPMessageS AM4Jsict.

SOAPMessage

msgFactory.createMessage

message

(headers, is);
SOAPBody body = message.getSOAPBody(;
lterator iter = body.getChildElements
(envelope.createName("service”, "nst”,
"hittp:/hl.inha.ac. kifservice/ema”));
if (iter.nasNext() {
K28 AEslel URLEE, DescripionEEE =Lty
SOAPHement dement = (SOAPHement) iternext(s
lterator objElements =
element. gelChildElementsienvelope.

createName("obj"));

lterator UrlElements =
element. gelChildElements(envelope.
createName("ur”));
lterator descElements =
element. gelChildElements(envelope.
createName("desc”));
SOAPElement objElement =
(SOAPElementiobiElements.next();
SOAPElement urlElement =
(SOAPEementuriElements.nexi(;
SOAPElement descElement =
(SOAPElement)descElements.next();
obj = XMLEncoder.decode
(obiElement.getvalue();
url = urlElement.getvalue(;
desc = XMLEncoder.decode
(descElement.getvalue();

el Aol FER F Zgx9 o
URL AHZE Service InstallerelA =
gafo] dT AHlxe] Za Bl dEeEste] OSG

ZP=e]  AAFT o] W, BundleContext]
installBundle  MAEE ol&sle] AAITE FYRE A

A AMH|2e] P AS TheREsle] AHAS AXE

943 o) Qo

[BIAE 4] Mu|A MX] 52 3=

import java.net.s;

import java.io.s

import org.osgi.framework. BundleContext;
import org.osgi.framework BundleException;
import org.osgl.framework Bundle;

public Bundle install(Sting url) throws
IOException,

BundeException {
BurdeCortext be = MAVaragerBudeAdiivatorbe

ProtocolBxception,
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Socket socket = new Socket();
InetSocketAdaress sockAddr =

new InetSocketAddressihost, port;
socket.connect(sockAdar, Hitp. TIMEQUT);
String regStr = getRequestHeader(url);
bytell recBytes = reqStr.getBytes();
req.write(reqByles);
reaflush(;
| elHEk2 HE TS byellofl A&
byte [] content = readPlainContent(in;
socket.closels
J MEEE mielg HE XMELA oz HE
FileQuputStream fout = new FileQuiputStream

(rew FileBUNDLE DIRfileramgl);

fout.write(content);
fout.close();

IHES =AY Q=00 elASFIC,
Bundle bundle = be.installBundie

(U, new ByteArayinoutStrear(contert);
retum bundie:

AR AsE o|Fs) Ao e Helg :
XML %9z #sisel SOAP HAAd xH Amisz]
AR AR N8 AL ARN Aplse) el A
ek o FeIN A8 A AR Castor T2
A=e) Unmarshaller o8 olgsle] Aulel 94
G H9e s Beel e 5t APl 249 o
Adskse wEe) ol

[B[AE 5 Mb|A X5 22 F=

import java.io.s
import org.exolab.castor.xml.Unmarshaller;
import org.exdlab.castor. mepping MeppingException:
public Mobject getMObject(String objXmi)
throws MappingException, IOExoeption {
oo HEEE XML EAIEE MObjecte QAHAZ
Deseridlize ST}, +
Unmarshaller unmar =
new Unmarshaller(mapping);

MObject obj = (MObjectiunmar.unmarshal
(new java.io.StringReader(objXml);
return obj;
}
Iv. &l 3 "ot
o] FoM B =FolA Aokt OSGi el AMH]x 6]
T B2 AxdEe] HE YA OSGE ZH U= e &
o MH|AE el Knepflerfish 133 Aol AH]~
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5h XML

<mplayer>
<description> mp3 music player </description>
<slatus> 3 </status>
<option>

<repeat> false </repeat>
<Joption>
<current>

<offset> 132 <foffset>

<id> 2 <fid></current>
<tem i0="1">

<litle> pop! <litle>

<location> music/first. mp3 </location>
<iterm>
<item id="2">

<litle> dancel <litle>

<location> music/second.mp3 </location>
<iterm>
<jtern id="3">

<fitle> classic1 <iitle>

<location> music/third.mp3 <focation>
<iterm>
</mplayer>
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