STl RFD SEIAI0IM e 9ISt Bl=LA OIHE ZHUR=0l €A H +8

211

x99l RFID ojZelAlold Mee 918 uj=ux e

z gz AA B 74

¥ . T+ wf Syttt
g Moo g2 0 FT-d 2

RFID(Radio Frequency Mentification)® 2+l ¢ Aol wel #&shs B 2(Tag)E o}§ato] e Ag-g 9l Asl= dhgelt) RFID #7
e Bo28E BPCE gelord of FPCHE M aE dY BEo] FAAA®E & & T FAAQ 4 ARE QUi A,
o] w4 RFIDE EHH o2 343} /\}3% s x2 og gAu 7Bl RFID Alxeg A7sach 2@y 948 7]£¢ RFID Al
2o g5 o]=g7lol4e Hlzus olMES Agsr] 98] RFDY 08 thdd A3 54 g 5& 25 olajgjojo} s ERF
ZgAolA Age AYse FHAA FEF 1 Ak

B w=RdAE RED SZaA0)daA Mg ol43 4 g a2z odES Aoyl agx o nzys oIES 4t
o oZg Ao 6] ARE & Q= = o) HE Zd ¢ A (Business Event Framework, BER)E A A|k3ict.

r“ o,

7|9 : RFID, OISS0f, B|ZLIA OJHE ZH A, H=LA OJHE

Design and Implementation of Business Event Framework for
Developing RFID Applications
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ABSTRACT

Radio Frequency Identification(RFID) is technology that identify products using radio frequency transmission. We read EPC from Tag
in RFID environment, but we can see only what the identify objects are and it is too limited to get the additional detailed information by
the EPC. Therefore many companies and organizations have studied RFID system in order to effectively use it. But the existing RFID
system still has the complication that we should fully understand various knowledges, communicating ways, etc. and the insufficiency to
support the application development in order to treat the business event of the related application.

In this paper, [ propose business event that we can conveniently use in FRID application and shows Business Event Framework, BEF
which is able to deliver the business event produced to the application.

Key Words : RFID, Middleware, Business Event Framework, Business event

.M E adeg oY EAL 7N i 9t RFID oMES A3

RFID mlE&9e] A|l&~8E0] #2 Sun, IBM, Oracle &

RFID(Radio Frequency IDentification)ye #cle. Alge 9] A% Grobal AZEH o] QAS] diA MLE Ut
mel HeEle B(Tag)E ©]83kd a7 AES A (5, 6, 7.

dhatolti{l, 21 &3 REID o|WlEe] 548 - A el RFIDE Alxdd] A43l7] $3]ME RFIDS EAL 1

g 1
wel AREY, A4 A% RFD OE Yt Best At Asdg
Ak olMESe] % dojg 7% ofF Ads A3 4. @3 delEst #hH

=d] o3 dojEde Fhd delHy 22 gle HolH

9 5
@t REID @74014E vl
27

= ] =
EEL 0074 AF@EAAAL Yo dIReATADA A T g9 o] Yo RFIDE o]&ah= o] Z A o] Aol A
;)JO} FH8 A7 ZAURL A AN D ERITI ST = RFID dlolBe]x Bas ARE BEga oS AA
F 8 Qs e BRE B B frow g&Hoz Add ARt sl
+ A 3 QUSRS AR R&D%} © i - = %ﬂ EJ: ]’ TAE]'B] ]
2 3 SRyl i LA R gk dg Alaglate] FAE Hste] BE RFID Z2=
4 3 o Raldela ARPFEFER RSB = ol Sl = : 5
RS 2004 124 119, HARE - 20074 29 28 2% o g} k. XY o] thket Al aFE AR &



212 H2MEIG2l=EX D M14-DE H25(2007.4)

242 ol E 279193 (Business Event Framework,
2 AAETE o W ARl 98 HZUA oHE
o o

£ As] A o nAYL oMlE AdS A9
th EAbE RFID oZeAolAdS /e f BEFE o &
st HlZU s 22 FElo] Bad v2Ys oHES Ag
Hh

BESpec(Business Event Specification) 2718k 579 A]
e}

= BEF 474 9 8o dlste] a3 A9 6%
dMeE 28 2 5 AxgAel thake] A g

2, #H WP

RFIDY] 574474 Wl 18 25 97 mid 2
EPC(Electronic Product Code)X 27} 2] W ¢8| A ¥
84 & EPCARZE o2 dHolHg 3 2uEs B ¢
4 4 vt o] RFIDY B4 o= ¢l o] Za# o]
A NEARE 274 (smoothing), B ¥ (filtering) % 22 o]
olE] 7t¥ W e 4o HolHE AANTIoRE F&AO
2 A ode IHE sl Btk o] Jem ¢)g
A EPC tid AEe] HAAR 2osAyg g BFe
oJsAEd tet AE Fo] BRE 4 gEd oHI AE
& A9et7] 9 RFID Al2€ olzelafo] thgh od77)
gho] 23 Folu}, o] FolA EPCgloball9]ell Al Alekat o}

A (2 1)7F GAAA A gF:o= 71FE T 9ok
a9 194 HE EPCglobaly] F&GAE WEY A=A
ALE(Application Level Events)[10] 1] &xjsla o] 1

Internal i External

s ONS) |
| (Authontaove)- |

| EPC Discovery. |
Senvice

Reader Pratocol interface
-

v -

(38 1) EPC HIEYZ of7|ElA

9lo1e] Aol o Zg Aol o] AAT)

ol = AFol &t HAF JRE AFeh= EPCIS(EPC
Information Service)[11], &4 EPC9 ##8 A4 ARI} A=
® EPCISY #X& 4dFE ONS(Object Name Service)[17]
o AR Azgle] EAslu ojEZAe) AL oI AA
gt Faldte] ARE Falerh o]xd EPCglobale)
oFFTEA A = o] Aol o] g A AEY PYuE
aofol ghrk o]gA oy AxEe Ax Aozt oF
Al MBE 5 IAT o] A2HES Edsle] =
ol " Aeg 5
o #E Flot}, oy

3. HIZLIA O|HIE =ajgl9(3

31 olHE b|m

* RFID o[¥lE EPCglobaldl Al AA&F Tz A w4
o7t ojZe| Al Adate oMlERN 18 29 7ho]
FAZ o] Fo|Zl EPCet 9187 @, A7 58 xgst

olelgt RFID olWlEE o]Zg Ao
2o wtg o8] ]
EPC @3] 3d, ¢4
olx gl7] wFel
ek ol &y
BEJAA FAHoZ &7) 94

o ),

o

2

;O
LA

o

o

Hoo
A= T )

Ky
In
i

F

)

g

ey

g}

[@!
gL

° rlo

¢ RFID H[ZLUA ojWlE R mRJME ojddA A
g 71€9] RFID ©

A0 of

o

me

=

ws}

R

IN

v

[

= &

= m

I g

o

o B
12

R r

IN o

i
r
By
ol
o
=
o
[«
ol
N

o o] EPCRIS 7}A @M= Fo] ol =ik
A & 7 glenz J5#d ARy A%E BEPCISY)
5 sfoF gtk olgjdt HHE AR Fojok AFH Al
= A X At did slz2ys 2HS 93

et o)} Bl125E ¢9l& EPCE RFID o|#lEo|x o

1
FY S Aol d7ol g i

e -
: .
~

urn-epc'tag:sgtin-64:4.011562.0557083.19212150
urn:epc tagsgtin—-64:4.011562.1523083.29356166
urn-epe'tag sgtin-64:4.011563.4534525.19206803

(3% 2) RFID O|HIE oflH|




STAC RFID KSEAH0IM S 2t b|=LA OfHIE Zpgl@i=o] &7 5 7& 213

HZUZs ojMEE oMES ARY we BAL Yol
£ 2ol Agsel JZAACI o HolHE o862 £
PEs B A9 dAdE AFd Age] ATl vt
gepebe MzUs odEs @ HF Al g Q
£53 52 2o JBUAA Qe

32 of7|HR| vl

+ Non-BEF 7]uk of7] €3] 1% 32 7]¥¢ RFID Al

28 o|HAE BojFu v g2 JEE g T

gol(ALE )l dgsta mEAole o] ARE HH
=

=1
F3} 2 AE & F oFgAclAe] o4 ¢ UEFH
A

o] W A= oJWE el EPCY RawHexd ol A
RFID o]dlEc]t} EPCE

o ze Aol el =2 2
& Auot ohid 2o

oA AAEE ate A
2 A ~HFe] Alolo] BEF
7b EAstel B Aade) 4588 A "o

& oA F&(2¥ 37 22 Non-Bef 7]
FID##H A ¥

i D
i B

ecspec [, 1 EcReport :
B

ECSpec [], {1 ECReport
I

(22 4) BEF 7|8t Ol7|EIH

f
B

% 9tk BEF: olZelAlelde] 3%

Est #dd F9e dalste £dd. o o,

Heie doldg sty sl ECSpecs 443

ALE %ol Agsl7A}, 48 ECReportE 3i4iske] H o]
= X b

gel me APE de 59 A9 g £390. w3
9j2 A9l AzE9l EPCIS, ONS, EPCIS DS S3=
Al

=)

B
~®o] AZEE cEFo)~g TREF] wE F4lshd]
93 ARE woler|E dr} BEFE o#d oy Az
! d

o] Agdch wakr ofZg Aol MR BEFE Al

A Aol e HlZUs oNEE AT
4 glojof gt} BEFejA & B2~ oHE F5& §l5tdd
BESpec(Business Event Specification)& A3 g}, BESpec
XML7]§Fe] HlZU 2 o|WlE Ao <dlolzi fdals

rlo

o
re
2
o

L
oo
:[:)—‘_L‘
2
&
A
n
Fu
-
Ay
=
B
o
=
{m
e
i
o
Y

A RFID ¢|WIEZ &2 L& o §4% RFID oWE
olgate] oW HYHHES ALA F& AJY F Utk
b Apdle] dad Ry s o)WE FHutth BESpec
ol ZEad A¥ Ald] BEF] At} BEF=
BESpecoll wpehr &% Al~##e 45 Ag

A AL AHA v2Y2 oJHEE Y
HZU 2~ o WlES ojZg Aol AEet

e,

ol

9,]

ox, oo o X o 2
ria,

A7,
=g
T
rE
O>4
< o
El

i
=
I
I
I
(=}
=
im
08
=

fo

~
o
oo N e
[
i,
fljo
2

¢

i
=
C,
T
o,
=,

.

]

R
[
o
M

o
T Rpoz F4TEd W Y
Helshe e Rrold. W
we dole Agoly
AQa. wadE 9

A=

oo e g

oA
2,
>
s
=
N
o

T
o,
=,

o fmoT

Ao AHgHE
¢ o]9¢| RFID I
R
"o A wet
A HIAEE ¢

iy
>
=
3

it
=

N

>./

(o3
z =

R A A A A
=

. o ME e

=

~

i e
>
rr
=1 W A e =)
T T AR

[e3
oo e o

[

AR ANAL varables® A 2HE AL

o] BjLel AR o] WEE ModstA Hoh 4 Bge
=1

]

variable®Bl 12 o] £3o] 413l variable®] #PCDATA



214 SEXeED=2X D H14-DFE HM2E(2007.4

Bol Mol o2 vtk Whe HYol PaE g
AR, 27) 4L 440 E olgae] ¥RV o 3 1
Ve T ek S FdaE 49 27 ge GAH
o2 TFHAL Aol AFsde ALAL Yol e
Ejglo] obd <luk vigle] €k 11y 6& BPC £22 4P
EPCY 25 ¥4e intd

TE AAG AA oA el
71 §J3l A= ALE
EPCISU1 ONS2H=
: E2 ME 7 glol
ohoolAd SHAA Ao tf3
& Ao 6}%} N E
ALE EPCISY} ONS F3#¢] A
= Zlolvh o Alxwlale] A

1—8.0]]

O
ool o

<IELEMENT variables (variable)*>
<!ELEMENT variable (#PCDATA)>
<IATTLIST variable type (intlstring|EPCITag|RawHex|RawDecimal) #REQUIRED:>
<IATTLIST variable list (truelfalse) #IMPLIED>
<IATTLIST variable initValue CDATA #IMPLIED>

(28 5) W Mot DID

<variables>
<variable type="EPC” list="true">vEPCList</variable>
<variable type="int" initValue="0">vInt</variable>

</variables>
(T8 6) B Mol ol
(E 1) BEF YE[HIE| 7
AEHE o]F A
ALE ALEZRH v1d dig 4rs g%
EPCIS EPCel Hi% FAHRE g5
ONS EPCe| 3 dAFRE A3 EPCISY F4 FE
event Z7 wheh vzus opE AA
list list EFGell ek sk A2
compute ahg dak A
EPCIS DS | EPCe o] el tist 4AARE g5

S LI
list MEIHIE] | [ event WEIHIE]
e e

EPCIS DS % €| Bl €}

ALE M EIHIEl
e —

(2" 7) HEH|E] 2ho| A

# 40 SeE WY A L H=a oME Ao
9 AE 7 4@ F4H AEEsL Qn. oz
AEUEE QR Ag EAYE W] Mz oy
EE AP GENE S FRE 19 2o

AL FFol mebd e AEuEE v 7}

T = JEME(Contain Activity)$h 712 = 9l gy
E](Primitive Activity)2 T2t}

LE 72 2 AuEH e BAE HejErh

5. BEF &4 & #8

© R7AMY BEFE o ZgAlolA A Al o] &5E
AAAd oAl L Aol Fad vj=z oful
Eol thste] XML 7]9te] BESpece 2A4ste] BEFe] 2
Toh ol @ SA4em Qste] ¥ <EH o] At BESpecE
.

E lu

¢

, AEE T, oE A"l 2 A w deslm @ BESpec

Zedow AYY F e F2E AAG

* BEF ©}7]€1%] dA Q7/3s H}% = daet o
BHlE, ZRAAE 3g408 AT 5+ JuE A4 s}

a8 o) FE] A Vﬂo] AR o R OJEiiiolé
BEFManager & &2~ 1=t
igs e = T g WE‘%i 498 AHE d1
&8 F7hth 29 8& BERY AA Fxot)k Zzo
< BEFManagero]3l BESpec2E W& 1
¥ BESpec2 BESpecParser2E-S o]-43] 24gjo] ¢
A ). o]F 7} BESpecoll Wt EYAQ LA AE

N

of ==

oy N ok R
3o

HUorlo

5% BESpece] uw
o AR gl we
e FasA "

* BEF 7% BEFY T8 Visual C++ 60% o %6
of #@3th BEFT ojZgAold 7S Adstes =g
#2022 DLL(Dynamic Link Library) @812 A &3le] o
oAl AL Aol HA ol&7bsEA ). DLLA=
BEFManager#t= 9% Z# 27} 9lo]A BEFE o]&3=

_

<]

]M e

BEFManager ProcessSpec

| Processvanager | o Process 1




SUEO RAD NZ2IA0IM JHUS 9ot HIX=LA OIHE IR0 A4 B 78 2f
B ES 2 B3 AE AR g Fx dolHE dojA Ay HE
Aol HlEU2~ oldlER JhgEo AdHTh ol

BEF: ALES] Event F7)ulth 7t w]zyze) Adge] wpe

o A
r_g{_rl
=
Y

ALESe] ZEE3e Ad 9 AsE ol8a3
EPCISSHel BA0)E A RMIE o] §@0h olel# 22k
2o O ARA LR B Y/ dEdl Tl 92
2 99 A Zeage AT U AN Tzade
o Alsgo] ATHE TrREZ gebd dY Aags
$4% #1 1 Z3E BEFO AEE de 2AFAE o
galo] Auath & 9% Axde] AUk ZRELE
#4940 A9 seEee AUGRT 204 $49 ¢ 9

T3 BEFE RunningAlel Aﬁﬂﬁiﬂ]i %X—W}ﬂr. BEF¢
=22 RFID gtle] RFID gj27F <45 ALEE 1 =]

19 EPC 2= 34 XML f¥E ?ﬂﬁﬁi
ALEZFH A7) ‘EHOM

SYES FAT S

dgdtt BEF=
olWEZ} 42 A5 EPC
< EPC oldlE& ONS, EPCIS

]

BEF-Based (f =2 Hl0O|M

oolme 3\

e i e |
Ea ==l

L_ ALE 1151

(23 9) BEF g

270¢ 7l&3h= BESpec A8
2% 109 2ol XML o 7|49 &1 ith
BESpec?] <event>$£4= <condition>o] 7] o]

14

_>L
i)
&2

[SYR=N
AL

#79] wel BEReport(Business Event Report) S 2 wAE

e gk 8t BRC o
a7 11w ge) WzU2 ofwE

Hez 7hgatel Asie iz A 1439& dedn

E7L &skes

6. 28 A

=

0%
o

A7

Ao A= RFID o Z@ A e ‘dﬂo}ﬂl ki

E & x| Yst= BEFO tidte] A 18}
AA g 71E9] RFID AlAd o€
EPCIS, ONS 59 ¥ A~
S AeE o olgd oF Ajxg 5

o Az gAeld ALAL 5 ste A
o e oA gt o

&] DI WorkWBEReport_Ex.xmi - Microsoft Internet Explocer
oty ey EAE szjw) Er

(D) L__*] Dilork: mBERepon_Ex <l

i . <BEReport>
- <Ewentss
~ zEwsnt name= ExplredDate“*
<Data names ame type string">Shirt</Datax
<Data narme= "t ing'>1080</Data>
<Cata name="price" type="int">100008</Data>
</Events
~ <EBEwent name="InvalidPosition">
<Data name="name" type="string">Pants<,/Tatax
«<Data nams " type="string">100</0ata>
«Data name="price" type="int">20000<,/Data>
</BEvents
«/Eventss
</BEReports

&= Pt

(38 1) BEFERH 2{ZE == XMUZEH2| BEReport

<?xml versio ncoding="KSC5601" 7>
="urmepcglobalalexsd:1">

Jiobat="urn:epcglobalixsd: 1" xming
2005-08-29T17:46:32.281+09:00"

e="2¥HA 21 F"
UserCode =
enarate name ="NotViemb
<fevant>

</list>

- <EPCIS ¢

etEPCAtribLie epc="vEPC" schem

</EPCIS>
- <eventrame="REINE YAI" terminate="false">
<condition>vBoxED < 20060216 </condition>
- <action>

ne="compute'>
»vBoxError=1</expression>

="BoxEDPassed">
'hoxName'>vBoxName</data>
"boxExpirationDate" »vBoxED< /data

ssi="http: /S www,w3.org/2001/ XML Schema-instance”
Wcma\/ei sion="

="vUserList" assion="vEPC">

xpath="/person/userCode">vUserCode</getEPCAttribute>
“'/person/userName’>vUserName</getEPCattribute>

- <list name=" Z% B #= source="vBoxList" assign="vEPC">
g "

="/Box/boxName">»vBoxName </getEl
ath="/Box/boxSafeCade">vBoxSafeCod
ath="/Box/boxReason'>vBoxReason</
ath="/Box/boxED">vBoXED< [getEPCAttribute

"1,0" xsi:schemalocation="urniepcglobalaleixsd: 1 Ale.xsd"

(g

10) BESpec GiIH|

ks

XML #el2] BEReport

=



216 IEMRSD=E2XI D Mi4-DHE M2 (2007.4)

SME BlzU2 2He e 29 A2 4 dE wzgs
EEN

oMIEE Aottt agu o)ge = HEES 4
ool o] Ee Al dde & 9= BEFS AA5% )

T AF AAZE BESpecd st rise 870
o d@AE YR Alz"e dHFH oA Wl w2 gk
ZH o2l oF Alxdle 7)15e Fakslee] ol Al
M e gz 29 £ Y= & Jast 9o

[1]1 A Basic Introduction to RFID technology and Its use in
the supply chain, http//wwwiprintronix.corn/uploadedFiles/Laran_
WhitePaper_RFID.pdf, January 2004.

[2) HK. Launches RFID Supply Chain Project, RFID journal,
http://www.rfidjournal.com/article/articleview/1630/1/1/,
June 2005.

[3] DoD, Final Regulatory Flexibility Analysis of Passive Radio
Frequency Identification, http://www.acq.osd.mil/log/rfid/EA_
08_02_05_UnHighlighted_Changes.pdf, August 2005.

[4] Teresko J., “Winning with Wireless”, Indestry Week, 252(6),
www.industryweek.com/CurrentArticles/Asp/articles.asp?
Articleld=1434, June 2003.

[5] Oracle, Oracle Sensor Edge Server Developers Guide, http:
//www.oracle.com/technology/products/sensor_edge_server
/SES%62010.1.2%20Documentation.zip, December 2004,

[6] Sun Microsystems, The Sun Java System RFID Software
Architecture, http://www.sun.com/software/solutions/rfid/
EPCNetArch_wp.pdf, March 2005.

[71 IBM, RFID Premises Server, http.//www-306.ibm.com/
software/pervasive/ws_rfid_premises_server/, December 2004.

[8] Palmer M, “Seven Principles of Effective RFID Data Managerrent”,
http://www.ohjectstore.com/docs/articles/7principles_rifd
mgmnt.pdf, August 2004.

[9] EPCglobal, The Savant Version 0.1(Alpha) Technical manudl,
February 2002.

[10] EPCglobal, The Application Level Events (ALE) Specification
Version 1.0, September 2005.

[11] Mark Harrison, “EPC Information Service”, January 2004.

[12] EPCglobal, EPCglobal Ohject Name Service (ONS) 1.0 Working
Draft Version, November 2004.

7 o 0

e-mail : smyou@pusan.ac.kr
190531240 AA TNt A7) Al

of & A

e-mail : young78@dsme.cokr
| 20049 2€ FAbdEta AFEH Tt

i (84}
20064 249 FAE
. 73 E| 3 8k
2006 ~ @A o=

R&DH
Aolgs, A= Alzel &

1

ki

o

1
ek

1ok
rio,

A

of
ofd
1ok
1

-

U
o2
o =

=

ny

it

ARk 4TE

= o &

e-mail © mkmoon@pusan.ackr

19904 29 oldoixtuietm AR} A ket
(B

1992 29 o3}l Rpef Bk
A A e} (o] 3F X AL

- 20054 29 oo

ALY AT
20059 9¢ ~ 20063849 RSt AFE E AREA
AT Tldag
20063 94 ?ﬂxﬂ Balo)eta zg_uiag%a%gu,ﬂ_ AL
Edo] Z2HE 9l &
N, RFID "E&4]o] e ‘3»! RFID 7]+
Az Aeld Ad F

o T &
=  — |

e-mail : yeom@pusan.ac.kr
1985 29 A&dista A4lEA shah(eA))
19923 8¥ Univ. of Florida
74 iE1J-5lJ+ J—tﬂ/\%/x]_
199514 8¢ Univ. of Florida
EAEA R N RS AR
19854 1¥8 ~ 19884 2 A=A 74IE101%1§ ]
1988 3¥ ~ 19909 6
19954 99 ~ 1996 8

1996 8¢ ~ @A FATY FHA3

#Eol t AZE0] AAE, L2YEG FE, A2y u
HlEY 2 ZR AL A4 rlEdol, 449
AZES O M Y S



