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Implementation of Business Logic Framework for Collaboration of
Heterogeneous Service Systems in RFID/USN Environment
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ABSTRACT

Nowadays the research and development of various middleware for the ubiquitous
computing environment has been demanded and many application services have been
provided. The practical ubiquitous computing environment is the world where a variety
of services based on RFID/USN devices are integrated with each other and make
synergy effects all together. In the end user perspectives, there should be a middleware
platform and business logic framework collaborating various services all together to satisfy
the user requirements. In addition, the platform should provide the user to describe a
scenario based on various event to maximize the collaboration. In this paper, we have
proposed business logic framework which is supporting collaboration between heteroge-
neous service systems based on the user’s scenario. We have also tried to show the efficiency
and scalability of the proposed framework by providing the result of a couple of tests.

FIME AU AHS AEE &4, vedel 9E, vEY s 2 29, Ave] e )
Ubiquitous Computing Environment, Middleware Platform, Business Logic
Framework, Scenario-based

W oEEe et 2008H s AT H A el o] TS
« A )stnl ) A 9 n) ] o] gkt
2009 05€ 249 A, 2009 07€ 209 AAMSE 5 20099 07€ 249 A=A,



72 =AAANGE A A 149 A3

E YA (Ubiquitous Sensor Net-
work, ©]8} USN) 7|4t &-& Au]27} Aok
Hlom oE MH|AES "17417*0&“1 7N

RAUSN #7914 8 A 8 ol
RN AAE B 2P AusE T

1 A,

03:1101] 1% RFID/USN
F3oA 9 o]7]F Muls A2 TE Al

N ,/‘k—f g
R

FID
Reader  RFID middleware

()
- A

~ A
i / Antenna

/Sensor middleware

Q. 7|9k PYo] 7bestE S sk 2~
24 ZYYJas Ak}

B oxyoeas <1y 1>oA9F o] A

W RFID = AA vEdoE5s $Hske
USN ml =901} &8 Aju] 2 Atole] EAjst
o] USN mlEslof7t d&she=
skaL, ololl A&she AREAR o] =
LA 2neb &-& An|=so] Fdsto]
TH ARl 2E S Eeke =Y
gtr}h, RFID/USN 714F -8 AJH] 2~
233l oz s Au| A9 =YX
$2 xula AAANY FAMES BRAT &
= 722! SOA(Service Oriented Architecture)
AestAt. SOAE AH| 2~ A3 o} 7| El A
2 71E9 o ZAelAEY 7 ES =Y
I

%
£l =% uelz Bol ¥

%0 oo

ruim

=

A
=3hd
L

pu

TEY =i e e
SOAE =LA 37k A3 7k 30
A AA= AZEe] Sololth SOA= Write

USN System Control
Application

g}

*
't

Ausmess Logic Framework

Barcode
Barcode Reader middleware

(agl 1) H=LA 2% =2l

A3 K



RFID/USN 3H4o|A 9] o]7]% AMu] Alz~E] 7F AR LS 918 vjz2yx 22 Zyda 73 13

Once Read Manygl= A &89 £45 o &
3t} o]:= CBD(Component Based Develop-
ment)?} EHg ANEES 2t AW ol

SOAS] B 71%5E o §FomH AH|2 7t
=3
H

O

Nz o2
I N
tlo it wlo
o|\
AN
X
M
N
=
2
o>~1
2
:oll_‘_v‘
)
_O‘L
&
B3
et

=
S

o
)

My o2 o my 1o oo 1o
ot
o
o
= oy

of
o
2
pisd
=
S~
el
ofo
et
> o
%0,
o

o
I
)
v

[
o

34

W)

N,

i
K
o
—{O
Loy

i

& 7o she v Muls
t= SOASH Z& gk A

st oo @ SOAS 28
A s Flolekar o Rl
S A E A E
nEgolete] F454E Fotal 9 FellA W
Aeks oWlES dX| k= AvE L
Y A1717] A3 USN wE9o] e}
—(decoupled) EDA(Event Driven Architec—
ture)E 7HIth SOA 25 918l o|7]& Al
25l 2ro] AR WAE ) AR|aE st
Ak HESe] FHF] o]AAE 1E st
Java 7|WFo. 2 A &skelar o] 7]F A2l 7
o] F& AAE Sl 2AHE QdojE WY
sto] Alug e TS HesHA a3l o]
£ B =8 A+ Klogic(eXtensible Logic)
olg} Wratairh. AAI A E A3t 9
&) 3 A3 Xlogic AITHEE AL-EE)
upe} v Bl A7 A BAE AR

&to] XLogic 23 HES] yA A|7HS 43}

Hu\l

w©
e
A
e

st

R L thgt 2k Al 2ol
Ao ) 7 zshgon, A 35l
P AR MEUs 24 Zeega
o P4 2 7152 At Al 4gel A
52 AT HAE Aoyl o)
o) Awela glom, A 5AA A% HAE

2.1 USN O|=4I04

%7] USN &= 1 750 72t &8
woke] Mujzowk AEH= FEOR WS
gofell gk a7 Aleke] 24 ghoket 28y
u-Healthcare, u-Silvercare, u-Transportation,
u-Hospital, Al - A3l W2 2 9§z o, 3
78 A Al S22 ofe] T ]
e 2 & ntg o g g8 Aujart
Setel| el @es] ARE dEste MeE
Hoju}p thegt 7]5 0] Al EE = USN 79
o}7} 27l =9tk MILAN w]E¢)9][3]:= USN
28 A1) 29 QoS(Quality of Service) &
Zol tigk RS H9A BR2 st AT
=] 1tk DSWare W] E9lol[4]= RFID 7] =9]
ol¢} frAkeHA Fagle]l IS4 = A BH
of tiate] oMESS AAFo=HN USN &
& A=gEdA daks ARE dFshe o
WE 7]uke] T Sslojolth, E#, USN
AMu| 2 Wk B AlM HEHS FH

o

st w} AM == vlEdole] 7)s



74 A=AAANGE A A 149 A3

TAoE WAL & 9=
Impala Pl E9101[5], A4 HIES =L =4 }
= A ARES A vlolHuMo] 29 74
dlo]H & F58ke] USN -8 A|=89| o:rL
AHE A 2o Ay HHem sId
A% TinyDB mlE991[6] 2 cougar ™=
ol[7] sol 1 ofolth

2.2 COSMOS

ETRICNA 7HHeF COSMOS(COmmon System
for Middleware Of Sensor network)w T4

g USN S8 Mu|zd FEHo =

nE9ole] A7 S FESkL, o
J‘L—frfi‘rlﬂ Ao g AlEaty] $3 7=
= skt COSMOS9
sl EE vdd F3Y do Ad
oMIE) & AlA YE
A diste] dFe sAE A
4, o]F9 AlA YESL=L gk 43t
s Aol IHHg, 9l
COSMOSE= =LA Al

N, m e pok

fo 1z alo Fo
e,
S|
HN
o
m

A
ilied
>
)
Q,

N o
U

f

7

e Ases v

oA 919 Viss FAI A WA o
79l °I71F 4 1847 &
§& 7 A shar A ES A Qlzele}
AR A He FEoR AN vESAY

A4 MESAES o

0]
AR
A UER A F44st AlSol Atk
d%Hoz e A4 Auo

M £ Hn
Q‘L
L
lo

4 o
[

A ALgE7] SE A APIE AFel,
BEe Al AeA s dg s 49
s, 9% Aul2s A 2glatke] QAE A Qs
31, USN &4 AH)2z Azde] ek 4l
21 A Vg Bee) A4/5
MY RE AALOE AFHE USN A
2 EYE AFOITHE 9l

}\1 wc d

(% 1) SOAZ2} EDA &4

SOA
EA oMIE 7]k EA AH| 2 ZEAt B
A5 FOF AR oHIE 7 Ax Aulz Qo] AR
35 Aol FA olE 2172} FefoldE
FH, 9

1%7] W @A A2, $714
3

ek (Request/Response)
Loosely-Coupled

1:1,1:N,N:N 1:1

A% A A2 A

B2 AAET B




RFID/USN #70llx 9] o]7]F AH| 2= Al2=8l 3t YA DE 918 vj=zyx 224 Zdea 748 75

2.3 Event Driven SOA

200641 6€ 7FEY 5ol A= EDA(Event
Driven Architecture)$} SOAE H&5A1Z1 SOA
2091 Mde MEA AAEGo =M 3E SOA
o ¥ kS AlAIBFITH10]. SOA 2.00] 2
SOAS} EDA7} A3t efe] 7l'd S 24 Event
Driven SOAZ} &2]7]% gt} SOA7F A9
H AMula AdEFe]~E o] gdte] 8% 4
S 3 AH2E Adwet
EDAE o[WlEd] djs] AAzE
-8-3he Edolt<it 1>,

SOA 20& F 7% #AHde HEAA

re
o
o,
lo
e
ot

(it
ol
B3
Q‘L
=
o,
2
off
offl
iy
o

f 1o mo ¥ fu X

—

zejo] 7Fs8HA gk SOA 2.0 ol ¢
NS 9@l ORACLE[11], BEA[12], SAP[13],
TIBCO[14] 5ol A7 Fol St

A
¢

Development and management
Event Processing Tools Event Modeling IDE
BEA WebLogic Event Server
Applications
POJOs Spring Services

Event Server Infrastructure Services

Stream Processing

Stream Complex Event Real=Time
Managerent Processing Kernel

Common Services

Coniiguration & Faull
Adm?qmslrauan Seaurity Loggin Tolerance

QoS Latency Monitoring and Tuning

Run Time

BEA WebLogic Liquid JvM

BEA [Rockit Real Time

(22l 2) BEA Event Driven SOA &AM

2.4 BEA Event Driven SOA £§8M

BEA°| A 7J¥3F BEA Event Driven SOA
EFAL YRR FY5 = oSt oHES
A 4 dE M2 2ZES ] Heirtyd

of 71zsta gloew ol F&f 7IYgL v

¥ 2> ok

BEA Event Driven SOA &F4& 7/
Al 7HA ] AlFoE T3 E ] Atk AMARE
WebLogic Event Servert th-&#e] A7t
Event-driven o|Z&Ao]dS& 9138 Java 7
glojjolt} ¥ HAlE= WebLogic RealTime
ojtl, o] AL EF Java 7|4t 1 Zao A uh
23 o F 7hee &R AR} #ES di7] Al
e 28k dEEAelAS AYsHe
Zg o)A Moty Al HAIZ WebLogic
RFID Edge Server:= RFIDZH 2 7|E} %
A& Alojsle] Event dlo]E ¢+A43l 2 HE
8-S AU WebLogic Event Server®¢]
doly AdS gaeitt oWE W g5

Bl A eAMe <2d 3>3 2k

Data/
Message Adapt_er Process User Code
Feeds Connectivity Events (Plain Java)

;D
o |[es2

=

(a2l 3) BEA Event Driven SOA



76 A=A A4 A4 A3

3. H=Y 2~ 24 ZH Y=

2 R AASE vz s 24 Ze

A92= RFID/USN #74 A Alz=w] 3

o°
ettt HlzY s 24 ZYgdYas 9 Al
g 7 dYs sZs] fdstel ul FRe
Agent®} o] = T3+ Agent Manager®
TR AREAE Aot AlUE| L E A
AE 4 & XML 9] XLogicolzhe UH
ZE AdolE AFetl 7 Agentt Agent
ManagerE FHOZ oMIE ARE w33}
H o]59] AFRIAE <29 4>9 Zrh
Hlzyx 24 zyddas oAds 1L
2ate] Java 7|Wko® AZtERlow o] H A
Q1 &8 AMHl=EHe] QIEFo]~E SOAP
2 A9 st UolM AHeEE e A

Hud-l

T
\ Instance Manage Agent /
SOAP

O 000

l

Manage
WAS Agent [<>| Agent Manager <
Information| OOO

User Group T T
v

Subscriber Agent

(12 4) Hl=yA 2 =Z|delgo £x

Reports Arrived

Event _ - .
A7skal = Java A

XLogic Script | XLogic®] AW B} A3y
Execute Request | A18S 71411 9+ Java
Event A

3.1 Subscriber Agent

RFID/USN | 23 @Ak oWl EE
USN mlEglol7F Al e ARE AAte =
94 3k= snapshot A9, Al ARE dAF

7|12 A&EHoR 94s7] 918k continuous
el Fo Whom ST

Subscriber Agent: USN v|E¢|o{ ¢} vz
AAE YEZ 27FAE St Multi Threading
Aoz AANE ARS Ad e T i
o ‘Reports Arrived Event' 2 H3}5}o] Agent

Managerdll Ag3st= 9 s

(% 3) AgentE9 22& 7=

5 BN 7l &
getAgent o] o]Zo nulsal
Name( ) Agente] oI5 M.
Start( ) | AgentZ A A3

Stop( ) AgentE A3}

STARTED, STARTING,
getState( ) | STOPPED, STOPPINGS] A1H)
2 A4 Agent?] HE|E wislsh

process Agent
Event

(Agent Event
event)

AAlol Al g eventZ A28k




RFID/USN 3H4o|A 2] o]7]% AH] 2 Al

3.2 Agent Manager

Agent Manager= AgentE-< ¥#He]shal
Agentoll AlA A i
A dnell sl e gk Wiol A
s BE o]WlEE 94 Agent ManagerE
Ax ALdE =9 Agent Manager= A1
Al 55H AgentEol 7 o[MIEE Broadeasting
Wl o7 AutetA frh ojw] SE2%H Agent
zo Z]J\]O] x{a]oﬁolc 3 o]uq | EulS mo}—g—

!

rlo
td
!
o
=
{m
it
o
o N

L_——*L.E

1 918 o|HESE FAFTH

3.3 Proxy Agent

Proxy Agenti= o|lES] Ag] &2 g5
gk AEE gt g ol AeH XLogic
23 YEE Repositoryol] 445 XML HEj7}F
ohd A 7153 Java AA FEHIZ v
of AFAHoZMN, 35 Fde XLogic 23
Al 3] AYE o S840 E AU S A
Eig=2

Proxy Agent Agent Manager=%5-E] ‘Reports
Arrived Event' & Wro} oWl EV} 714 a3t
Zght} o] gho] mrelel AFataL ol
ogicol 7F¢l g3t 2w &9 XLogic
ogic Script Execute Request Event =
/\]74 Agent Manager® A&3tt}, wkof

of| A} WrAsHA] & 79 Repository©ll
‘ﬂ#«] I+ gkl Age XML 8ele] Xlogic

Zdejato] o] B AYs Tl 243
AAZ v B &5 A7 T,
Ao} FUS WHo R o]WEES Agent Manager

)
o
e

ér& o
rﬂﬁﬁ

s

mlo

e 2 JYAPS 91 Mz s 24 Zedea 7 77

3.4 Instance Manage Agent
Instance Manage Agent™= XLogice A3
A7) A gE L = XLogicsel e 4&
Slep, A3l mpA o2 AsE A7 AR
SHIE Bl 99 852 Enterprise
Manager(¢]sF EM)& € QIE#H o] A5 F3
AN R ATEM AR BA BEE
B3 XLogicel that A8 ks Al o 3l

Al ok

3.5 WAS Agent

ARG A ARH R AT 7 9
AMulzag oo wZA7)E 8 AR
o] Aget #E He EM(<19 5>)9] )
e o

o
S 3§

gttt

il

3.6 Trigger Mode

oo A WS o|WlETL & n &4 o]

Server Status : Server Settings

1 Descript
‘This page is & 'Server Settings’ page. Shows the status of the server,

Max Memory
22716984 byte 10640840 byte 33357824 byte 133234688 byte
Xogic Muddeware patform Property value

xlogic.agent. proxy.maxSize T

Vo s vy wberphaih ;‘P"“"‘“‘:”" P—
xlogic.agent manager.eventBroadcasterPoolsize 700

ogic.agent subscber. poolSize e

sdogic.agent.proxy.loadFactor 75

Xlogic.agent, webserver-port 8010

dogic datsbase path o

Xlogic.agent. subsariber.port 5000

wlogi 700

(2! 5) Enterprise Manager



78 A=A A A A4 A3

wjol] 1ol -3
Ty
Subscriber Agentol|A] o|HEE
gent Managerel Al ‘Reports Arrived
Event'E& #3817 vl Agent Manager<

Subscriber Agent=FE AY 22 o|HEE

=

383

rlr

V

6
P
T

LO‘L
&
=

AR A 529 AgentSo A EF ddsh
t}. 1M Reports Arrived Event'& * 3 &

o~

I 0] =

AT

Proxy Agent® o]l Eof A

st tA] A HEE F7FIA Agent Mana-
geroll Al XLogic Script Execute Request Event’
= Hggith

Agent Manager= t] 553 AgentSol7l
B Adgslal Xlogic Script Execute Request
Event & A2]& 4 )& Instance Manage Agent
7} XLogics A8 A| 71t}

3.7 Immediate Mode

Immediate Mode

UsNgg 1

Instance
Manage Agent

WAS
Agent

Enterprise -
USER M USN 28 2

UsNE8 3

AL

= Wglsto] A<y 7>,

4. Hl2E AL

B omzUs 24 299
& =y oES

AAst] Aelshs A&

9127} A2 aof
!

AH| 253}

i=]
014
[e)

L 00719 &% obrd Ag AME AT
AR AT 2AHES FA] A8 A Al siFstel & 93t Je ¥4
7)= wrAL @it} AR82}7F EMel A XLogic S W gl
S 2HAJste] 218A17]H Instance Manage Agent 2. A= ol RAALE ot A e
ol XML #el= 2% XLogicS Java A Ao Soldrk
Trigger Mode
Agent Manager
o T [® 1o L@ |g stoones
Repor: B Instance ,"‘-’
= roxy Agent Manage»\g‘egr——"
Reports ?O o OQC"- | @
® \ e
Repors @ \"--» ““..“13‘4»
o]

(a2 6) Trigger Mode2| o|HIE



RFID/USN #70x 9] o|7]F AH|2= Al2=8l 3t JgA DS 913 viz2yx 224 Zh 492 74 719

<?xml version = “1.0” encoding = “UTF-8"7?>
<xlogic : XLogicScript xmlns : xlogic = “urn :spoon : xlogic : script : xsd : 1”
xmlns : xsi = “http://www.w3.org/2001/XMLSchema-instance”
xsi : schemal.ocation = “urn : spoon : xlogic : script : xsd : 1 http://spoon.smu.ac.kr/xlogic.xsd”>

<-- 9A 1-->
<xlogic : set name = “tags” select = “//tag” > ${_REPORTS} < /xlogic : set>
<-- 91A 2-->
<xlogic : invokeWebService service = “PlayerInfoService”
url = “http://team.oocorp.com/pm/baseball” name = “find_player”>
<rawtags xmlns = “oocorp”>
<xlogic : iterator name = “tag” source = “tags”>
<tag>%{tag}</tag>
</xlogic : iterator>
</rawtags>
</xlogic : invokeWebService>

<xlogic : set name = “player” select = “//id” > ${find_player} < /xlogic : set>
<= A 3-->
<xlogic : invokeWebService service = “RestaurantPayService”
url = “http://restaurant.xxxcorp.com/PayService”
name = “restaurant_pay_result”>
<foods xmlns = “xxxcorp”>
<xlogic : iterator name = “tag” source = “tags”>
<food>%${tag}</food>
</xlogic : iterator>
</foods>
</xlogic : invokeWebService>
<= 91A 4-->
<xlogic : invokeWebService service = “CalorieService”
url = “http://restaurant.xxxcorp.com/CalorieService”
name = “calorie_result”>
<foods xmlns = “xxxcorp”>
<xlogic : iterator name = “tag” source = “tags”>
<food>${tag}</food>
</xlogic : iterator>
</foods>
</xlogic : invokeWebService>
<xlogic : set name = “calorie” select = “//calorie”>
${calorie_result}
</xlogic : set>
<I-- 97 5-->
<xlogic : invokeWebService service = “PlayerManagementService”
url = “http://team.oocorp.com/pm/baseball” name = “manage_result”>
<updateFoodLog xmlns = “oocorp”>
<player>${player}</player>
<calorie>%{calorie}</calorie>
</updateFoodLog>
</xlogic : invokeWebService>
</xlogic : XLogicScript>
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<?xml version = “1.0” encoding = “UTF-8"?>

<xlogic : XLogicScript xmlns : xlogic = “urn : spoon : xlogic : script : xsd : 1”

xmlns : xsi = “http://www.w3.org/2001/XMLSchema instance”

xsi : schemalocation = “urn : spoon : xlogic : script : xsd : 1

http://spoon.smu.ac.kr/xlogic.xsd ">

<xlogic : set name = “tags” select = “//tag” > ${_REPORTS} </xlogic : set>
<xlogic : print > ${“Test Script Start”} < /xlogic : print>

<xlogic :
<xlogic:

wait>${10000}</xlogic : wait>
print>${“Test Script End”}</xlogic : print>

</xlogic : XLogicScript>
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