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Design and Implementation of Event Notification System for Location-
and RFID-based Logistics Environment

Yongmi Lee' Kwang Woo Nam™- Keun Ho Ryu™

ABSTRACT

Advanced wireless network and sensor technologies are capable of collecting information such as temperature, humidity, weight, and
location about objects at real time in logistics area. Besides, users want to be notified of contextual information about interest of objects
whenever they want it and wherever they want it. To satisfv these requirements, applications should collect and analyze contextual
information at real time, and must support a service that can notify it to wanted users. Event-based service is one of the way to satisfy
these requirement of users. In this paper, we design an event notification system focused on location- and RFID-based logistics area. To
do this, we present XML-based event expression model, ECA-based profile definition model, and an algorithm that has high scalability by
distinguishing event filtering in two steps. Based on these designs, our implemented system can apply to not only logistics area but also
intelligent traffic control system based on RFID or GPS devices.

Keywords : Mobile Event Notification System, Event Filtering, Profile Definition Language
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AL ek o]l 275 Ao g 43 ARE 3
7] 913l RFID 9o $1%] ARE A4 4 & GPS 2A
& =]lsta, &-8o] oWlE A Au¥]2(Event Notification
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Aol ¢4 7Fsd oMIE T2 NAYE % oWE ¥ Zes}
do] §d, dunelF, Alag 729 A ¢ FH 2He ¢
ok A, o]71Fe] ZAE bl 4584 (interoperability)
2 BAE 4 9= APIEAM 73 Bo] AMEEE XML 7|
ug ojWlE B Edi) o|glE WA Hrisojor & =
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5ol 3t} YFilter[6]9} #& AlA2HEL o|WIEE XML 7]
kel AFAYA FZ2E 7H AR ZHE ojHE RES
AAlgka glek =3, IBM9 Auto-ID Centerel 4= EPC
(Electronic Product Code) MEHAE FA5:= HEVES
Atolof]l AlA 7|ute] EAAM FHE o|HEE HAsL A
g4at7] A8 2~7|vk(schema)24 PML(Physical Markup
Language) Core[7]& #|Al&t1 9t}

zzadolzt FEteE o3 Hod olES] diF A}
f219] BAL oujgit) AlAElE A UIF ojwlET} LAY
a3, Alade] AAE 2E T2 ol il BHIAL ALF
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oflE HE e T 43S 71xA ¥t LeSubscribel5]=
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I e, xE F4, ye x9 =9l g2 oju)dit, o gl
% Sienal4], JEDI[8], Elvind[9] &°] (%4, #hel %oz ¥
zaatyd AololE x| Y} Yeast[3]2t NiagaraCQ[10] &
o] ECA #2icield 71ike £ Z23d FHool: F5F d
o]l #l|o] ~(Active Databases)®] 73 (rule)o]l 71¥Hs £t}
wely ZRHYdls o|HE(E)ZF ¢ o oo &
ZAC)T AxzA HajAol & H9J(A)Ee] 7lEdrh. 1
Qo] Ho] 29 XML 7I8te] AFEl6, 11, 12]%= XPath[13]
HF A4 (expression) ©|43te Z2HdE AHosr|E &)
o A-MEDIAS[2]Y} Jung[14]9} Zo] ¥Wxel Zzsiel A
ogojE AFsr|E gt o] W XML #4198 &Rt
E 72 dHd AFEr] g, T2ade] A
F5AMA(E)eE AFEe Ay dE Bl

ollE U Zeue] FHo] A (£4, @) Bl 2
F@e oed whd YR Add L AT weA
o] ERAE F ¢ B EIYL ATE F Ue XML 7]
ue] ollE ¥& mdy ECA #cige] 7uke £ A
A ZtAe dAAEDCs >, < <5 =5, <) R #§F =
2 OAe Fsts gy Ao vdg meidic

22 o|HIE e

oWl E WE e Alxglo] A|Fs= el e Alulgo
7lwkata, T2atde] Hox Hy AW T o AT
gt wety Z2std Hojojs} "E o] AWE Alojo= I
& 4 g AEdA(trade-off)7F EAE 5 Utk

glojgjule] 2 7)uke] HEL HolH2AN Z2AYE A
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At A4 Ao Aage 9N FEHIPE dFL
Sellis= 59 A4 /387 S8 fFAR 2o aFS
3 A 345t 2L[15), NiagaraCQI0]E fAME 94 AdE 1
g383l7) 93 A2 A(signature) & AHESl Felo] IF
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< FAlol Hrislzl e 213 4 AoREE FE9
A (constant)E¢] H ol && AHEstACh

wze] 7jgte] HEFge AlAd dig dH2ZA Z2sd
< Helsp] i, T2otdg Alage] HQl wE]e] f3
gk, A-MEDIAS[2], SIFT(16)¢F 22 Al2=¥lat Aguilera[17]
T ZEdde] A% 2 oWE AP 93l e 79
o EglE Aok =3 2F XML 7|k ATFE(18, 19,
20]% XPath £d4c2 7|y Zadzrg ol bw
glo] Z2Rdd shte] FSA(finite state automaton)E 4
A F, Al2do] oHIE WA E F48HY, o|WE FF
(event-driven) W49 5}M7} E&Fo] o|WES 7+ 245
2o AZE FSAZ SHA7|AA ojHlES] F27} X
233} vXE=AE FAML FSA7E ZE3dg s
o] FSAE 8= ubd, YFilter[6]2 A4te] &5 A3
s}7] 918 NFA(Non-deterministic Finite Automata)& ©]
43 71gg Aestdch YFilters SE T2add] s
shhe] NFARHS 43 & 3 dlol A NFA<e] 324
ol sjATE Axstn, F HA dAA Zdd dig
3 Al=gc}

dlojEjWlo] 2 7uke] HE]Y 7HEL Z< &
at7] 9l vl v &S AESe il Zzade] o o
€ vree arle aA AF¢e ¢A g g, B
2 7lute] WEEY 7P ZEade] 471 ree] A7)0
AFE Bel W) g, Z2ade 7t B $8d=
AgstA] gtk wekr o] =R E AlAgo] plE9 o
T59 MulzelE & s, oWE AHY ] FTEA
£ Eo|7] 93 dlolewo] A 7]uke] HE Y-S A9,

3. OME Fin =20l Heo| IW

AN 71Nk #7olN T A22RE BAY oWEE
54 342 71 vAAZ BHHo Al2geg HYHT,
53 AAd U@ v ZEsdz FoiHo] AlAgld
Ao mey A2ge I ofE 4228 A
st A9E & = oWE 2da AAo] g #de
A Ao = e Z2dd HojolE AFs ok g}

31 XML 7[te]| ojHE EH 2E

AHEAS] BAE Aol ths oj|d Wy} wAEH=Tll
Atk 2EL ANE FrdsHA TEY F A 48 AHidentifier)
of o3 A¥s, 9P =vALS 71 $4(attribute)ol] )3
Zlggo £3 A= £4 gl o8 4¥d 5 e 2y
(state)& 7HA| 9low, dA7|IZF 2 HejE fARch 48 &
9, o dAFAde wiAE = AM7} 18°CAM 20 CE W3
g ZEE AAE AL 259 BHE 18'CE A&3d 44
% 20°C2 W3t F 71A9] A7t Exjg,

of o Aol thek Jeje] Wk olwEs] WY
TE 7 AnH2] oEE AEote g2 #%7]3Hduration)
< 7HAA AT, 1 24 FEYE & Y HY2gE T

& 71Ach ojWES] HA 2L o|HE 2B e, B
A AL 2t & od), s oHE e te)2 YERIL, o]
HE % Ex (4 13} 2o] Rodrt

E = {ti(e), toAe), ..., ti(e)} (4 1)

A1gel A 718 vieh o], o] = oAM= R 4% A
BE #asby] 93 W o g RFIDS GPSY F 7HA] AlA
7|ek 71&E nEdch BEF Aol di@ olF AEE GPS
Aoz ry MA YAE FAlsE GPS 7w 7|EE o
g5y, 312 3k 4% ARE BE 3E RFID H1E
B3ste] RFID 27t #A8Hs A58 AAd dist 43
AE2l oER AME:% vt RFID Bl1& 7 &
Ao H-#F5ka RFID 2ld & ekt Aaie] wixgcia 7}
A o, BF $HoAM LAY  glE oWES {3 o
Aele <E 1>F 2

RFID 27} A3 4% 3, 32 %3¥ RFID g
o #AA Aze e Aot o] thF “Loading” =}
“Unloading” el &, 2kl -2 g9 A 4A3e= A
o] S} ©Ao] i@ “Departure”, “Arrival” 2ElE 7}
A= “Detect” |WIER A€} A, AFe| F-2H¢l GPS
FA A olFdte X g FIIHA FRE e
olWIERZA A¥g)

223 #7422y £3YH oJHEEL Aagoz AY
¥7] Holl ERF H29 vjAAZ = ojo} sh=d], XML
& o|7|1Fe EAQE ol 4F &84 (interoperability) & ®
T8 F AE APIZA 7HF Bo] ALSdc) =3 oHlE #
d 2d2 AAEdE RFID g4, &5 AA, §5 A,
GPS A9} & #AAE 7|Ntoz Bds= o] ulg
ZaH7]. ol AMA 7]yke] §AM 9 oHEE E2F
ol &Aool AAe] g #F o] gl MM o3 #
Zea, e AAE e Ao gigt o|HEE #F
g A7) Witk ek AHE 7|Ntez mdyoiy,
o|HIE o dWNHo|nE {AF ZHIYYIE AFY
F rh

(29 1) BNFI21] %22 B XML 7]¥+e] ol
E ¥@ ®2do|t}l BNF 72 “symbol = expression” &
B2 4 E(symbol)& BAISHY] wjiel, XML 722 H#5
E 2dE A9sr)7t folsith 4 A8 XML 7+%9 8
2ol djg-sch

(2% Dol A HA 29| “Sensor = <ID><Observation>"

(1) 87 Z0M2 oHIES] 7Y 3 Al

) #4 e .
ojWlE | Wi (Type) (State) wd A A

B Loading shiol Abigo] HY o

. Unloading | 2H&e] Aoz fg eld of
RFID Detect
Departure | ko] $4& A1%e o

A Arrival Agpe] B4 of

GPs Location afako| o|F F uf
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Sensor ::= <ID><Observation>>

ID ::= <StringLiteral>

Observation = <Type><Datetime>(<State><Tag> | <Position>)
Type = 'Detect’ | 'Location’

State = 'Loading’ | 'Unloading’ | 'Departure’ | 'Arrival’
Datetime ::= <StringLiteral>

Position = <Tag><Latitude><Longitude><Velocity ><Course>
Tag = <EPC>{<EPC>]

EPC == <5mngl,atera]>

Latitude ::= <Degree><1\fhnule><Secmd>

ngltuc’-e = <Degree><Minute>><Second>

Velocity = <StringLiteral>

Course = <StringLiteral>

Degree = <StringLiteral>

Minute = <StringLiteral>

Second = <StringLiteral>

"

(% 1) BNF2 HE@E XML 7|82 o[HIE &3 24

g"sgﬂ version="1.0" encoding="UTF-8"?>
<lD>Dl 000000A.00000B. UOODOOOBD-CIU_))

<Observation
<Datetime> 1 1 01 Tl&m :00</Datetime>
<Poslt|m>
%P()Ol 000000A.00000B.00000000F </EPC>
<Lat|tude>
<Degree>36</Degree>

<Minute>19</Minute>
<Seoond>l 5</Second>

< >127</Degree>
<Minute>24</Minute>
<Second> 207 </Second>

</Longitu
<Velocity >33\1<f\ elocity>
<Course>120.1</Course>
</Position>
</Observation>
</Sensor>

(2% 2) "Location OHIEO! CHEF XML 7|€ke| HAIX|2| of

& MAM(<Sensor>)7F FU¥ AEAHID>)E 7HHon, #2
(<Observation>)& 585 7IA 1 qlthe A& ov|gic) A
WA 29| “Observation = <Type><Datetime>(<State>
<Tag>|<Position>)"& #2H(<Observation>)¥ 2z} o|HIEE
o] “<Type><Datetime><State><Tag>" E+& “<Type>
<Datetime><Position>" ¢ Uz FA"d= 2AE 2o
gt} HAE= RFID 2tz ##(<Observation>)§ Alzh
(<Datetime>)® B L(<Tag>)E, FA= GPS #A7} 413
# ¥ FH(<Position>)°] 71&Hch o794 <Type>3 <State>
B <HE 1>9 oWE {F¥u e Fo] shel el
“<EPC>"+= IBM9] Auto-ID CenterollA 7§gt 718 458
Ade = gl REE ou|gcH{22]. “<StringLiteral>"& &
A} 27 AdE -'5'-21'%-"- ojojgt= Ao, <String-
Literal>2 FAsE F718¢ EdA 9 7|2 A
(28 2= GPS F4 72}5‘]"-'" o3 #EE A (F) 7}
3 Qe AA9 &5, HIF5E XML 722 71EE 9
& BoFL.

32 ECA 7lute| =2ajel He| 2y

z2ao)d ALgAel ofs) AR A e BUL
o, Zeale FogozH, A AN B
Y 4% AuE AL 4+ Atk AeAel o8 ReE AH

Profile = 'Event’ <EventExpr>

'Condition’ < ConditionExpr>

"Action’ <ActionList>
EventExpr ::= 'Location’ | 'Detect’
Conditioanpr 1= <SelectionList> [<LogicalOp> <Function>]
SelectionList == <Selection> (<LogicalOP> <Selection>)
Selection = <L|leral> <An&unetxc0P> <Literal>
LogicalOP : AND | 'OR’
Anl]'tmeucOP E) St | et | Mt | et =t
Function ::= <[)|stanceExpr> | <Intewal£xpr>
DistanceExpr = 'Distance(’<NumLiteral> '’ <NumlLiteral> "

<NumlLiteral>")"

IntervalExpr ::= 'Interval(’ <NumLiteral> ")
ActionList = "Send('<Protocol>, <StringLiteral>")’

{', Send(’<Protocol>, <StringLiteral>')"}
Protocol = 'SMS' | "E-mail’
Literal ©'= <StringLiteral> | <NumLiteral> | <DateLiteral>
NumLiteral = <FloatLiteral>> | <IntegerLiteral>

(3% 3) BNF 7222 BHE EAC 7|¢te| Z2ml Ho| pY

of e #de Z2Rd(polzt B9, Tegd JF Pe
(4 2)¢} o] Aoghct

P = {ph ey pn} (}"-l 2}

o|HlES} npR AR, MAo chgt AL Aod= T2
HBUE EQF FAo mdz FHTL 5 k. o] w=EAA
© Z2ads Hesr] 93 md2A F% do]guolx
9] Jt3o] A5 ECA(Event-Condition-Action) =2t}
Aol 71ke & T2 Fo ndg Mg o #Hd
Aol A w3t A i3t o) ME(E)7} LA 5H, H7ts
olef & zAMC)H ZEHE HAr & dH(A)] 7]1EH
o 5% Helemolxe A oWE FA Axde =
2t o] Aol Alse dHeolHe Fdel drt 73EHE
’t}‘ﬂ(msert 7l (update), ~+#l(delete) <] dlo|Eju|o]x

Qitel A= WE, T29UL AAHE FAsE HE
‘riE‘é Atole] i35 E= o Al R (Message)d 7]9HE &

(2% 3)& BNF 7#22 H#¥ ECA 7wt Eiﬂ}%_]
He] Rdolrt, 3 WAl & Tzudo] ECA slgcigldl
71ubeta g 9udch ‘Event'de <EventExpr>ol:
<E 1>9AM FEE o|WE {3 (‘Detect’ £+ ‘Location’) 2
7]1«%t} ‘Condition'2 2] <Condition Expr>ell= &4 U&=
A o] Awzlzp Fololn, o LA gho]l Aol gl
718 71&3 ‘Action Eells H7le ZABE Tl A of
W yy(ZREF)es Agdof st=A7t FHE} oA
WA Z9] “ConditionExpr = <SelectionList>[<LogicalOp>
<Function>]"& Z23d FHojol7} {AADRG=, >, < <=,
=, <>)o "eF Add zczl By ofys, e F
Ae ZYAs F4313 USE BoFEoh el x=3H
7led o] oylEd Yeld £Awoz vurzl 7HeE
Zt)Aolebd, ‘<SelectionList> F¥o) 7]&Fct ubH ],
oJMlEe] FolH & 7|FEoR F t] EFF Al Ha
& 7923, ‘<Function>' & FdE = rh

o] EEME ©8E 93 ‘<Function>'d FHOE
Distance()9} Interval()9+S a2 gch Distance() ©HIE
7 f3d AFF Yoo A Aol AE AtstH,
Interval)2 o|WEZ} #ZE Azt gleje] ARE Alo]e]
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PL: A7} 54 #4(36.1234, 127.36)2] w4 2Kmu& Zglsd F
E(012-3456-7890) % o] v 2 (gdhong@dblab.cbnuackr)2 ¢l
FAL.

Event Location
Condition EPC = "01.000000A.00000B.00000000E’ AND
Distance(36.1234, 127.36, 2)
Action Send('SMS’, ‘4%, '012-3456-7890"),
Send('E-mail’, ‘¥4 %', 'gdhong@adblab.cbnu.ac.kr’)

P2: A#7} ol FahE H1AE 10%0h}h FolE(012-3456-7800) 2.2 &
2 FAL.

Event Location

Condition EPC = '01.000000A.00000B.00000000E" AND
Interval(10)

Action Send("SMS', ‘%3 %F", '012-3456-7890")

(22 ) ==mg Fele| of

AL ANE] AE Z2addxe #4543 Fdold.

(2" )= (3" 39 22 4o mdd n2} Z2als A
o 2, AHEA7F EPCo] 418217} 01.000000A.00000B.00000000E
A AR olF3hs ARl Wo] USE BAF 2 Uk

4. RFID2t GPS 7]%t2| O|HIE X Al2H

FRE = oES izl AlA" ol Agd T aiela)
o ZH¥EE AT, AHERIA o] AT AL oWl
E B2 AN2ge Agdelr) ditdoz odE ¥ AlAH
& AR AFAL) ALEAE dA8}7] 918 Observer, Filter,
Notifiere] 7]E2¢ A 742 2EZ FAYH2]. Filters
oYES} =2 HEYPL Yt 71 HAo HE
ZFo|n, Notifiers e AH}E o] &3lo] A AR
& AAsn dddn a8y dvbH o2 Observers Al
§ o] EeHe #Ao2RE MA 43¢ HRE 7
B2 AlAde] Fxo= EFHA gterh I 94, g
e Al2"olME XML 7149] o|WlE tA|A]E Faldte
EParser, AH&A171 Z20dg A AT 5 =S =9
T Profile Manager$°] 3t} (2§ 5 o|& 7|23l
REES Yoz & A2gle T2 L Zt BE Ale|9 o
°lH 9] EFE HAFa Yt

(2§ 5ol Bi= wpe} o] Apgate] #4S Profile Manger
§ Fote] Zaade HosHm (§4, @) Bz 34509
Profile Repositoryell ##gich, A28 239 Observer®
Fdto] 3 oME v|AA 7} EParser® £33t (84,

JHE
0] E
=
= o

= Zzmy -2 P
oEE Q %ws

]
[ Filter Notifier J——-"/

Event

Ytlon v

2]
[ o]
&
g’I'|'|
88
i

(i
B,

ResultSet

I

(T8 5) HMete OJHIE EX| A|Agle| AXT

Condition ..

) %oz #5450l Event Repositoryoll ##E ™, Filters
o] o|glE wA]x]¢} Abde] HojE Z2uidite] HEHYS
Fefgicy, 22 ada) o3 g o|WEE Notifierd] 2)3te] A}
A Al SMS WAIA] £ AAHY S Foto] dAgd.

4.1 O|HIE of|A|X|2| mAl

EParser= Al2go] =215 XML 7]4te] o|flE A A&
(84, o] Bog g ofE a4 Agor FAda ol
E vAA 9 f3o we} o|WE A Ee|Q) EREP(Event
REPositorye] A3t} o] of, ojWlE HE|YPe] FL&AL F
7FA1717] $13] RFID 7]1¥+e] oWl E(EventDET)St GPS 71
gke] oWl E(EventLOC)E T-#38te] AFsted, ol 7g A
o5k (4 3)3% #.

EventLOC = {EventID:v, EPCuv, Datetime:v;, SensorlD:v;
LatDegiv;, LatMin'v;, LatSeciv, LongDeg:vi, ( *—I 3)
LongMin'v, LongSeciv,, Velocity:v, Course:v;)
EventDET = {EventID:v,, EPC:v;, Datetime:v;, SensorlD:vi/

a7]el A, v n7le] o|WEZ} gtk & o, iHA oWE
dA Z+ 849 g vE vt o] AF TR oWES]
frigol wet o] e 2¥aH FventIDrvy), AA2] IDEPC), |
HEZ} #2E AZHDatetime:v), AARFIDEE && GPS #
A)e] Ak SensorIDv), A - £+ 22 o]FoA Y=(lat-
Degv,, LatMin'vi, LatSecv)<t 7 =(LongDeg:vi, LongMin:v;,
LongSecvi) % X(Velocity:vy), W Coursev;) 522 T4
Hr}.

42 =2 ajglo| g

A7 223l A Aolsla, Filter7}l o|ylE o
HY& A&302 48 F# J=EE Z24de A% B
3t 212 Profile Manager®] < &o|c}. Profile Manager:
(29 3)9] ECA 71¥te] Z2sy Ao Rdg oLt A
e oy FFORRE (£4, b %oz 3 £4
e 448 PREP(Profile REPository)el #3-gtc} o)
o, 48 ZE2ode] &4 AP A A} M F
T2 UyolA, 21 BEE tA] ojWlES} ulaila|
2 RFID A4 7)9ke] T 0td(ProfileDET)SF GPS 7
71%ke] Z 23 (ProfileLOC)2 T25 =4, o8 Aol
(2 4)9} 2},

PrfileLOC = {PrafilelD:v,, Selection'v, Functionv, Datetime:v;,
Status:v;/ (4] 4)
ProfileDET = (ProfilelD:v;, Selection'v;, Datetime:v;, Statusv;,)

A71elA, viE nlle Z2sde] gictn & o, WA =
23X 2+ 249 & vE guj@it) o] AFFRE =
2o {3 wel T AW ProfilelD:v), 22
o] AdH Zd7 BB (Selectionv)™ T4 Tz =
(Function'v), Z23Y A9 AZHDatetime:v;), Aejzt
(Status'v;,) 2.2 FAAE (3] QoM Fejg e} o),
20 FEL oWE "HY 5L FAA7] 93 4
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Event
Condition EPC = '01 000000A.000008B.00000000E"

‘f—

. 14 .
(“Detect” ] ( “Action” ] {“Location"!

| Selection |

Selection

"AND Distance(36.1234, 127.36, 2)

_,:'Acmp' “Send(SMS',"SUE’, '012-3456-7890),

Send('E-mail’, ‘22 &, 'gdhong@dblab.cbnu.ac.kr’)

(0% 6) ==2mo| Xz

NI oyt e
nput: umr ype ent ype- tion’ or 4
EventID // o|ES] 2¢
EREP ff EREP'{EvthOC _Set, EventDET _Set | EventLOC_Set
+ a set of EventLOCs N EventDET_Set
«— a set of EventDETs)
PREP // PREP={ProfileLOC_Set, ProfileDET_Set | ProfileLOC_Set
+ a set of ProfileLOCs N ProfileDET_Set

a set of ProfileDETs}
NREP // NREP {Notification_Set | Notification_Set
set of Nouﬁcauans
Qutput: ResultSet: 95184-4 e

Method:
ResultSet = {};

/1. A9A =z 47}
PSet + (p’ .PmﬁlT elD, p'.Selection}, where p’' € PREP corresponding to
Event
FOREACH (p € PSer] ( )
ESet = {e.EventID | eEventIDEEventlD N pSelectionCe N e€ EREP
oorrspmdmg to EventTypel,
IF (ESet &
Res.'.d&ger[p[’mﬂeﬂ)] =

)
IF (ResultSet € {})
return ResultSet;

IF (EventType is "Detect”)
return ResuitSet:

// 2.%4% (Function) =2t} 7] ¢] g 7}
PSet «— {p'' ProfilelD, p"'.Function), where p'’' € PREP,;
FOREACH (p € PSet) {
IF ("Distance” C p.Function)

pos «— Parse(p.Function);

ESet {ePt:s_X ePos_Y}, where eEventIDEEventlD N e€ EREP

IF (CompDistance(pos.X, pos‘f El‘:er)(, ESetY) <= pos.Radius)

ResultSet{p.ProfilelD] = "T"

ELSE
o ResultSet[p.ProfilelD] = {}
Minute < Parse{p.Function):

ESet «— eDatetime, where eEventIDE€EventlD N e€ EREP
NSet + Max(Datetime_Set), where Datetime_Set={n.Datetime | n€

EREP
M n.ProfilelD p.ProfilelD};
IF !Lonmlnta’val!ESer.Dateurne. NSet.Datetime) >= Minute):
Resu.’z.‘:'et[p ProfilelD] = "T";
‘ Resufrbe![p ProfilelD] = {};
return ResultSet,

(J% 7) O/ME Held 232|F

A zEdgzlez Asojol s FEI P45 Zdile
2 Al Eojof & BEog Yol ztz AZHEd, oy
3 FRE BF 879 oWE 229 B4 GPS AA 7]
uko] 2 uelojut #Fs o] RFID A4 7|ye] T2y
A Tzl JEg o] E4d

(29 6)& (28 Dol dAIg 29 P1E #H oA Eeol
ARshe 4§ BAF glch o] <AlelA “EPC='01.000000A.
00000B.00000000E™" & A& =tz & 98] Ag=ojof &
EA}do] 1, “Distance(36.1234, 127.36, 2)"& #4 Ze 3l
< & AR & EAE ol

43 o|HE W 7|Y

oHE §A A2 AR BoF Z2add dist
o MEA LAF olMES] BEHA P AT
g}, Aghe Al 2glo) A Filtere dlo]EjMlo]2 7]wte] HE
J¢ 98 494 ZedAd g T FHE £
@} o] AL ojWE BE P AFH ZAter A
g i@ 278¢ 19494 vig AHFezN EHIYY
A% $4L dxdEE Aotk F AUdste oHE UH
g 71%o] dolelMol dAatel 7|wa7] wid], T2l
o] AFA A4 Zdlg g2 AFFHE Psoup[23]
oA st npaAtA R F7HAQA A4k Qo] dHlolgwo| A7} A
Fate ZYOAL ol 4% F doke AL vdn we

A 5% QAR==)8 EFsc BRE HlI AAH(=, >
>, < <=)& A9se= o] e =g ARtd dUH
g 718 ¥ ZEdzle nHFeEA F7HAQ] Qe
Peg 3 84 HAEF A4S ATE F Utk

(Y 7 oME- sl ZERd g vjxA7]E HF
2 7| @ Fela, (11 oA o] duzFEE =4
3tale] Adwstn glok ojd YL oME AR ZRE
%% EventID9 EventType©l™, &%& ReusltSeto.2
olylE WE gL wEdl:= ProfilelDS}t StatusE E 3o
ResultSete] dlo|8 +Zx& (4 53 Zrh

ResultSet = {ProfilelD, Status} (4] 5)

A8 A (selection) Z] A e] Fr}t: WA oMIE #a}A]
2o A3g oWES Hod RE ZEuo] Ady T
07 52g vaste (28 8)9 (a)olXet 2ol ResultSetol
= AgA zggle] Fog e TERdEe DIt T
Zto] ARk 9ok o] GHAE uEEH= Zaudo] Exst
7 ¢¢=cid, Filter 2E2 Y(NULL) gt-& wrgsla, 2 ojul
Ex= v}

#4(Function) =] #H7k: o] dAdM= (2d
8)9] (b)s} 2ol 3 WA Al Foz Hr7t=o| ResultSet
o 9= Zzudsyre] Fe Hrtd Fojsim, ad ¢



2IXl % RFID 718t 25 SHE 2T OIHE EX| AILHS &AH 2 8 605

ProfileLOC l ProfileLOC
ProfielD]|  Selection Functon ProfielD | Selection | Fuxton

PLOO1 EEPC="01.0004" | Dwtance(36.1234, 127.36, 3)

! | PLOOL |EEPC=DL000A | Dstance(36.1234, 127.36, 3)

] PLO0Z 1 E.EPC="01.000E" | Distance|

(36.0000, 127.0000,5) | !

PL002 | EFPC="01.000E" | Distance(36.0000, 1270000, 5)

PLOO3 {EEPC="01.0004" Interval(20)

#| PLOOZ |EEPC='01.0004" |

Interval(30)

PLOD4 {EEPC='01.0008'| Dwstance(36.81, 127.52, 2)

PLOO4 |EEPC="010008"| Dwstance(36.81, 127,52 2)

EventLOC EventLOC
EventiD| EPC . Pos X | Pos Y EventlD | EPC . Pos X | PosY
025 |01.0008 351283 | 1653 B025 |01.0008 35.123 | 1653
B0 |01L000A| - | 3656 | 127.94 E.026 |otoo0a| [ 365 [ 127.94
B027 [oroooa] | 3632 | 12771 F027 [01000a] - [ 332 | 12771
EL028 | 01.0004 36.10 | 127.29 E.028 | 01.000A | - *36.10 127.29
ResultSet . {,’.L'-' - & ResultSet
(‘ -~ [ProfielD| Stans | > [ProfiklD| Stats
' PLoot T PLOO1
(a) WMo BIHEDY PLOG3 T (b) &0 BOHE

(3% 8) OIHIE WEES Y

FEo| RHog $Fd o = dME (1¥ Dol 71&
¥ dugFold BiE ukeh gol, EF @A HFPE o
E "ejgdg g8 Az 719 @49 CompDistance(posX1,
posYl, posX2, posY2)ot Azt 719t #47¢1 Complinterval(timel,
time2)o] W¥do2 F&Hch o] ), ARoR Hrig T
2539 ¢] D7} ResultSet S 258 AA| % 31, ResultSeto] 2
WA uighec

44 EX| ojA|x|e MG

Notifier= ¥E# e 27 ResultSet)& vigoz2 T2
duaA 28 42 FRE FEHUn, FA dAA
(notification)& stk A8 ok Agtshs Al2glA
A WAAE Al2gEe olel, FofHste] SMS(Short
Message Service) HAIZIY HAAbe]d(e-mail)E o] &34
ded = gloy, 1 dae (4 6)3 #o] B4 wAA
A E2]¢l NREP(Notification REPository)ell A &gt}

Notification = (ProfilelD:v,, Sequence'v;, Status:v, Datetimey;,
Message'v;/

(4 6)

A719A, vz n7le] EA AAAIZE ldta @ o, 1A 5
A wAlA L] Z 4% vE gt o] ARFRE TR
ﬂ‘ax}(Prq‘ileID v), ZERY FaALe] #AHE (Sequence

), A0} ATz FEHE FXZE I} (Statusv), F
1 A ZH Datetime:v;), F# ®A A (Message:v)) S22 T
At

5. Al2"e ¥ A "I}

AokE A Au L Aqato] A #oH Al Agle] HAE 7]yt
52 JDK 15 DBMSZ% Oracle 10i& A3t g
¢ IV 20GHz, RAM 1GB, Windows XP Professional2 7]
Bog FESITh = A2 XML FZE 7hA o
E oA A o] 54 & 913 Eg 7)vke] sMRcs Ao
2 7 g o|flE s]ute] SAX #HAE AMLEtATh XML
Z1eke] EAE 4T 4, Eg 7 S EME g4

3t7] 98 B ¥ vze P e vk, oME 7nt
o tHE EA9 A& E, 9409 Azt B grEg 2
S EAES oHER 43l ERF Z=E APAZ
ety 2 32719 do|HE AYE dE oWE 7|ve 3
ME AHESHE Ao Al 3t SACA E&F el

(28 9%& Al 3FA AAIF ECA 7|4 T2 3
g o8t ¥ & =S FHE Z29Y vfy A (Profile
Manager)olth. ©8% side ALgA7E &44 Z2ad$
Aosn FAT & UAEF FAE 2AY AR Ao
Zo|x, 9% AT Hojd e £5 9 4 2
#ee] £458 Ef U HFE £4 ddo|}. ECA
Zlv Z2sgde] z+ RE(E-C-A) g e (29 99
stdtell HMolv £ART o] 7+ FEY £47 e Fo¥
F e d4EY SA4LES o845t FgE + Aok

(2" 9= (2d 499 T2 P1E BoF 42, A
o A g 329 EHAE Jutez AR UY
3 W (radius) w3 ARE AlMtele gdd Z2d e
FAEA gk Aode Z2HAdELS £ L A7 fo)
=& DOM Eg 7)ute] XML 722 ¥#sisd fejdr.
=3, Abe AlageAe "eHE  Anotification) 7}
SMS HAAZE FAE F JES 3o F o MEA A

(222! 9) Profile Manager
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2 10
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300000 1 e ’
@ 250000 i B L A R P
— 200000 [——
A e
< 150000 et
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T
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(38 1) oMIES| Z7iof| mE EEE AlZt Bl
227} g3t FRE Ag e F U=F AU
(2% 1002 Z29de] & 1000 &4 F7HAE 9
Add zdAR g5 o 7]k o MEd dF I3
B3 AE BAEr H7lE 93 oHEE EE ZENR
4g wEHEEE on, Ty A4 gy
F Zoe] g 24 2F 71 GPS 7| T2
HYg AHgsnh (29 100904 & F AR, #+ Zg

dzlg Hrksted Zee Algle]l AdA =Zdzg B}
sed d2e Azt o) 3E AL B $ g

(2 1)L o|HlES] 45 10992 F7HAZ o, a4
A g5 TR 7Nty owlES] HEY AR
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E 49¢ AYsiAck 299 AdE F5 ZddR ow
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"E 3 At FHAM 94 o F& 4% BY F Ao
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59 olHlE Fx A|AHES oWE, Zaud My, £
Yo o] vjug Aol
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EFdwy - - XML 7]
oW E
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