0SGI MHlAC] ZHEL ISEE 2o THHIEAMBIAZE ZHRZ 935
DOI: 10.3745/KIPSTD.2009.16D.6.935

0SGi Aulxe] ZAHQ 9|RATL 93

A A AQu|£25% Zd|YY=
2 ® @9 M -0 & 8"

2 of

A2 Ui vEYa 74E5S S8etn el ddstyl fulAE s dESZE gAste] AHgatd ] EdHoR MulAE AT
7|EH AR ol °1-r°1/‘h1 9leh, 53], OSGi Allianceo] A #|$tEl OSGit Aprl&d 7oz Mu|xe] 53 A+4& Addezy
chokst n]S9lo] 37 Apolol Al Mulszhe] AE s 9 fH|FHA JEND AL S8 @4 lzZete A wo] #EE T glck au #HA
0SGi EFo|Ae Uil £55 Mul2E o ghdolA T7l(publish)dts & % A%sl7] 88 oAUSSE Aot 1A Reo}, ¥ 8§74
oA EEAHQ Aul2e) 4 A7 R PAe 2Adeks dol bk o2 fol gtk whebA ¥ w=elME 0SGE #0M FEE MuAEe
Aol Au)xe] F7 @ A%S 8 JARSIO(JAva Remote Service Invocation for OSGi) Z#l$1=2E Aj¢kstct. JARSIOE TCPIP %
Ag 7oz 0SGi #A4dM FHor ArAsE gt e 258 AR AREA T 9 9% e ¢ xS A

7|19 : OSGi, X}, FHIHEA, AHEE, MUlA

JARSIO: Java Remote Service Invocation for OSGI Framework
to Enhance Inter-Operations of Services on OSGi

Choi Jae-hyun' - Park Jae-won' - Lee Nam-yong™

ABSTRACT

Recently, many researches focus on Ubiguitous Network which comprised various networks for effective service provision, In particular,
0SGi proposed by OSGi Alliance is preferred for core infrastructure to establish Ubiquitous Network as it supports integration and
inter-operation among various service environments, and dynamic configuration of services. However, OSGi is limited to be used only
within local service framework, since OSGi specification does not have any considerations for inter-operations between intermal and
external services. Thus, in this paper we propose JARSIO(JAva Remote Service Invocation for OSGi) framework which enables the
inter-operations of dyvnamic internal OSGi services and other extermal services. The proposed framework is based on the TCP/IP
protocol, and provides effective mechanisms for the inter-operations of the services.

Keywords : OSGi, Java, Ubiquitous, Remote Invocation, Service

1.M 8 € £Xoz dx gk 2y ol FuF dd YEY

HT AN} e FeEx ga QA oMY HIEY

Ao HE£E £ dE= FulFAEHA 8Fo i A7 %H‘
] AP ek ol E FulFAHA BFL Az Fx
298 BAEAE ovsiy, el Fdig o ﬂlf—ﬁ%ﬂ
& BAstd AHgAelA ZaE oz NuaE AFEE A

o

AT AR J1-1+l°“ o] Ao o] ol
3 A0 AW WA} g
A gadsa gre st o
420004 349 64
1 gl 13k 2009 649 1891, 23 2000 79 299
AARgER. 1 20099 74 299

A5 Ads7] fsiAs AAe R Moz dx] 9 AA
7b o] FojA 1L, o] MEzte] P 2 dFol HesA o
Fo]F 4 qlojop #rh o3 FHYAVES 29 FAL
18l AR g g F5202 3 OSGi Allienced] A #| ¢k A
°] OSGi(Open Service Gateway Initiative)[1]o]t}. o] A&
A7l S FALE g viEdo 87 AlojolA A
29 45d% 2 fHlFAH2 87 F5& 9% ¥4 9=
g 5L A% 71y 7Ie AF@2). F, 0SGie 9
e, Bgn, 29717, A% & oS AAANES A
l:'I ol 2 9d HEYA Po 449 F e #EY

e Fyfoas FuFHL 34 &L 93 A s



936 IEMSZ=EXID M16-DF X6=(2009.12)

L AFEFE Aotk 0SGiE °l2 Sz WE(Bunde)Z
Yol A= HEUEE 7Ntog ¢ BEEY F2E Y3
3 glen, o] T Au|xxgel7|dH(SOAN3]E HE
Fo2ZN oI Mulago]l FHoE 4 2 AAHZ,
F714o2 P98  A=F AUrh(4-6].

a2y o] g OSGie uliol e Mulag 29 &
A AFAold AT AUT ¥, Uiel AHoE Mu2E
o] #1%9 Myl AAY P& Asn UA %k
%, OSGi 874 oM e odgs Mulage] 52/44, ¢
/95 F Ao, ¥ ERsts HEl2EL 0SGi &
72 el Exste Mul2E8n Aoz §¥9 € 9%E
F e Aol Utk oA 0SGi7t bd¥d Mu|2E9
F71402 Y 2 A5HE FulAgAg 2 BASH
oA B f8438tA 245Ed ol i 2] €4,

ety B =FodME 0SGi 87 e EAse 9%
& MUl AgE 9o FAEE, o]F 7|wter g W
95 Mulage] ANHoZ FATL F U=F A &
1AM H A ZH I Z(JARSIO: Java Remote Service
Invocation for OSGi)E A ¢tstch o]edt AjupgAAH A
ZH P 2E OSGi#H7E ol 58 Mul2 AAE Ay
A &4 438 58 ¥ Fostz, FodME oY
ARl g 947 AHPLE 9& F UAEF 8o Ay
g &4 958 # A=E A9gH

2. 0SGi (Open Service Gateway Initiative)
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/f Create service object
FireSensorDevice sensor = new FireSensarDevicelmpl();

/¥ Set general properties
Dictionary properties = new Properties();
properties.put{’category”. “sensor”);

// OSGi Service Registration.
context.registerService(FireSensorDevice.class.getName(),sensor, properties);
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// Create service object
FireSensorDevice sensor = new FireSensorDevicelmpl():

/f Set general properties
Dictionary properties = new Properties();
properties.put{“cateqory”. “sensor”);

// Set JARSIO Interface property,
properties.put{"Remotelnterface”, FireSensorDevice.class.getName()):

f O5Gi Service Registration,
context.registerService(FireSensorDevice.class.getName(),sensor, properties);
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package osgi.device.sensor;

public interface FireSensorDevice {

public String getStatus();

public void setMode(String mode);

public void setLocation(String place, int x, int y);
}
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/# Create remote class
RemoteFactory factory = new RemoteFactory(*203.253.23.194°);
RemoteClass rc = factory.getRemoteClass{ osgi.device.sensor.FireSensorDevice'):

if (rc = null ) {
// Get remote method handie
RemoteMethod getStatus = rc.getMethod("getStatus™);
RemoteMethod setMode = rc.getMethod("setMode’);
RemoteMethod setlacation = rc.getMethod( setLacation™);

try |
/i liwoke remote method of O5GI service
System.outprintin{ Status : * + getStatus.invoke());
setMode.invoke( MORMAL"):
setLocation.invoke("living room”, 34, 60);

} catch (RemoteException e) [ |
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+doalert{Booleanyboolean

+getstatusiint r
+setStatus(int):void N
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+setModelint):void
+setlocaticn(String)ivoid
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+ isFire(:boolean B ik i
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Senace
FireSensorDevicelmpl Interface

(22! 13) JARSIOR 083 X|IS8 & UjA|AHe SHACH0|

{1

4/ Croate service obiect and set JARSIOD interface property
FileSensorDewce SENsor = new F1re$ensorDEuicelmpI{};

Dictionary sensorProperties = new Properties();
sensorProperties.put{"Remoteinterface” FireSensorDevice.class.getName());
/ ate service ohject and set ARSI imarfacs property
rureAIeriDewce alert = new FueAiertDewcelmp[[]

Dictionary alertProperties = new Properties{);
alertProperties.put{’Remoteinterface” FireAlertDevice.class.getNamel)):

£ O8GH and JIARSIC Service Registration
context registerService(FireSensorDevice.class.getName(), sensor, sensorProperties),
context.registerService(FireAlertDevice class.getName().alert. alerProperties);

(32 14) 0SGi Z U3 L SHHMMAMY| A2 SRHZEAH|
29| S5 3 JARSIO HF
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intN =4
RemoteFactory|] home = new Remotefactory|NJ;

home[0] = new RemoteFactory( 203253 23,194 5801 Creale RemnteFactories
home[1] = new RemoteFactory(  203.253.23.194°, 5802);
home[2] = new RemoteFactory! 203 253 231947, 5803);
home(3] = new Remotefactory] 203 25322194, 5804),

RemateClass]] fireSensor = mew RemoteClass{N}
RemateClass]] fireAlert = new RemoteClass[N|;

RemoteMethod]] rmDoAlert = new RemoteMethod|N]:
RemateMethod(] rmisFire = new RemoteMethod[N|

£ wreate PemoteClasses & Remolele
for(inti =0; i<N;i-+)|
fireSensor[i] = home(i].getRemoteClass{” osgi.home.device sensar.FireSensor Device )
fireAlert[i] = homeli].getRemoteClass| ‘csai home device alert FireAlertDevice™);

rmisFirefi] = fireSensor{i.getMethod] isFire").
rmDoAlert[i] = fireAlertiil.getMethod{"dodlert’)
|

while ( true | |(
for(inti =0; i<N i==)|
if  {BooleanyrmisFire[ilinvoke( == true )| S Chec 1t theig 14 a fire

{{ Fetch fire alert method of neghlbzors.
for{intj=-1:j<2ij+~)
{
if ((Boclean)rmDoalert[fi+]+ N)%N] invoke(true))
System.out.printin{"HOME 2" = {{i=j+N)5%M) =" fire alert is activated, \n");
else
System.oul.printin{"HOME #° = {{i-j+N)%Nj+" fire alert is NOT activated. \n"};
)
i
}
Thread.sleep(10000):  // Periodically check
}

(3 15) JARSIOE ol2% X S8 & UMZUES 78

& QAo B 9o EF OSGi EHRES WA
ou} Wxel Mue] 5% HWRA ¢l RemoteFactoryS
o] g5te] AgAAE AL, o]F T AWM= o
O AZE 2o FAAAN 2 SAZER Mul2g H2E F
At

(29 16) o)A@ ATy F FAMu2y FFIAS

HolFm gk WA RYE = JARSIOE o]83t 4709 7}
A E U] dF 43S 0SGi MulAE 3 RUEEY
& 4 9l ovi(FireSensorDeviced] isFire Wl42= 3&), 349
ol A weolz|i=uie} o] F wim) FojA Az} GAF A
03 dA 25 A aln A HA Fo AAELE
Agd 4= 9tk (FireAlertDevice®l doAlertWl 4= &%)

5. JARSIO 2| &8 3 ¥J}

JARSIO = 0SGi ERE W] dxxEgd 7|¢gd o
% Mul2E9] Y 2 A8 S 9% HAAME HeEE
% 2% F, JARSIOE 7|wto g ookt o zuishs
Eo| OSGi ZaY¥as §8%E & slod, o|& 53 =
o ZEd Mux FHREEE FEE & ok A o)y @
OSGi %44 £4& 71&9 g2 AFE[T-9ME A}
P4 2= FZRMERemote Method Invocation)[1017] %
& o] g3 A& ok

Aul YANLE 3ES 94X EAsE ZRAAE
240 e AAY 3528 F IEE AYde dAYS
o a8y ol AutdAMLE TFE o] &3] OSGi A
HAE 5337 Y E OSGE EREN} = dxe A2
EZE FEaoof 30, £ RM #HF Hu2g F
o171 % 28 2 2AHES AYATT o)A A4 2
wjEslojol o2 FAY 4 ok webd, A gt
FHoz Au|27t F7F R AAEE OSGE #49A ol
# AR AE 35S AHSSY JRAFE B AL
b5 doln, =3 wWxo #HrEF FHo ©E
0SGi EREF7}e] vB8AY 92 %837t FulFAH2A |
2 A F o] tA FAHeR ZFFo
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Aup )2 7] £ OSGi ZHYPAdoA g8 A
v 2 dAAZIERE AMETbEst 2y Abup e e A
$ol= WSDL(Web Service Description Language)Z ©]&
ste] FAHQ AMulzo A FAL HFIAY, 94
Zeo|AE @AM HYAL oo 2§ Ff2E A
dstojof ato, whebA AMulxe F4o] FH OSGI 87
S Adste AL E7bssith =3 dxe fgMua Ad
ST A% ARE FESFAF s, WEHoRE XMLUAR
E#5 & SOAP(Simple Object Access Protocol) ®lA|A]E
AR Wzl wAA Y g R AR JAF FaFTtR
A4 94 € AHAHE BAs)dE o oEE A
o] glth.

(28 17)& JARSIOE AHEE A FoA 0SGI Aulx
o AR AFHAS} AutdFuA=E5E E PYMH| A
g A3 RAs A Hdd i vuARE By
F1 gl

d71M FoF AL A AvLE 3F 2 YAH2E
OSGi MH|2E 9%9 dF3}7] A dxe 28/23
glEo)t Anl2e] wjx]7} v] A ATk o] FofRITtE Hel
o o)A eF FHoZ AMulxrt FIEHAY AAHAES

+, ol3Eg Frhg B4alg AHstr] AsAM AMHz2E F
cajolsts ARE Edod|d, wgA olAL OSGi 7t
MNE 58 Muls 74 2 AAEEE AR ALE 5
A €

ZeloldE S|4 o] FojA = AA EF fAMS (2
g 18)3 o] AugAvAE 5F F AppPMUAE A
2 AEE S v dgAzie] HF Mul2 AlES AT
25E dojeAY Aol sl7] WE FAHLE AMulx
78ale] o]FejA & 0SGi Myl 8737 AFsrlde g2
A Ao AUt

2y FetoldE WEFHE oA JARSIOE Apubyd

2 ? ?
=) | = | =
=) =

=N

(1 non-runtime
() runtime

(38 17) AFAS A H|R - MHEF

JARSIO RMI Web Service

() non-runtime
() runtime
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