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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 satisfy 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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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 = <StringLiteral>

Latitude ::= <Degree><Minute><Second>

Longitude = <Degree><Minute><Second>

Velocity ::= <StringLiteral>

Course = <StringLiteral>

Degree ::= <StringLiteral>

Minute ::= <StringLiteral>

Second ::= <StringLiteral>

(32 1) BNFZ HE3SH XML 7|Ete] OJHIE 3 md

<?xml version="1.0" encoding="UTF-8"?>
<Sensor>
<ID>01.000000A.00000B.00000000D</ID>
<Observation Type="Location”>
<Datetime>2006-11-01T13:00:00</Datetime>
<P051t10n>

<Tag
<EPL>01 000000A.00000B.00000000F </EPC>
Tag>
<Latitude>
<Degree>36</Degree>
<Minute>19</Minute>
<Second>1.5</Second>
</Latitude>
<Longitude>
<Degree>127</Degree>
<Minute>24</Minute>
<Second>2.07</Second>
</Longitude>
<Velocity>33.1</Velocity>
<Course>120.1</Course>
</Position>
</Observation>
</Sensor>

(3% 2) ‘Location’ OHIEO]| CHEH XML Z[€te| HIAIX|2| of

2 MM (<Sensor>)7F L3 AHAH<ID>)E Mo, B
(<Observation>)8 58S 7Hx 1 k= AL 9u)dit) A

HA 9] “Observation == <Type><Datetime>(<State>
<Tag>|<Position>)"& ##(<Observation>)¥ 7 o|HEE
o] “<Type><Datetime><State><Tag>" & “<Type>
<Datetime><Position>" %< U= FALETGE AL 90
gttt A= RFID gu7b #2(<Observation>)dF A| 1k
(<Datetime>)# BJL(<Tag>)&, $A= GPS A7} FAlgh
#3E 3 (<Position>)o] 7]EH Tk of7]el|A <Type>} <State>
T <& D oE #§F¥H} dE Fo skl sgch
“<EPC>"= IBM2| Auto-ID CenterollA 7jetat 7id A4E&
AP F 9= FEES 94U]5P111r[22] “<StringLiteral>"& &
Aey A7 AdrE BAES 9nlste ASR, <String-
Literal>< A8k F7H4Q 23849 7]ee A
(" 2)& GPS 2l AAd o) #zd A (XF)7} o
ot ol A S5, HEFSS XML 722 7Ed
& HolFrh
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zespelolet ALgtel ols) Aole AAel v AL
gt Zesde FoFond, A AAs Ba
H 4% ARE 9g & Atk AsRel eld Aoa A4

Profile ::= 'Event’ <EventExpr>
"Condition” < ConditionExpr>
"Action” <ActionList>
EventExpr ::= 'Location’ | 'Detect’
ConditionExpr ::= <SelectionList> [<LogicalOp> <Function>]
SelectionList ::= <Selection> {<LogicalOP> <Selection>}
Selection = <Literal> <ArithmeticOP> <Literal>
LogicalOP == 'AND’ | 'OR’
ArithmeticOP = "> | '>=" | '=/ | /<> | /<] /<=!
Function ::= <DistanceExpr> | <IntervalExpr>
DistanceExpr = 'Distance(’ <NumlLiteral> ’,’ <NumlLiteral> '’
<NumLiteral>")"
IntervalExpr ::= 'Interval(’ <NumlLiteral> ')’
ActionList ::= "Send('<Protocol>, <StringLiteral>")’
{’, Send(’<Protocol>, <StringLiteral>')"}
Protocol = 'SMS’ | 'E-mail’
Literal ::= <StringLiteral> | <NumlLiteral> | <DateLiteral>
NumlLiteral ::= <FloatLiteral> | <IntegerLiteral>
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Pl: A7 54 A%(36.1234, 127.36)2] W7 2Kml2 7¢)shd
o3£(012-3456-7890) 2} ©] Wl U (gdhong@dblab.chnu.ackr) & &
FAIL.

k-
&l

Event Location
Condition EPC = "01.000000A.00000B.00000000E" AND
Distance(36.1234, 127.36, 2)
Action Send('SMS’, 1@%, '012-3456-7890"),
Send('E-mail’, ‘22 %', 'gdhong@dblab.cbnu.ac.kr’)

P2 A7} olFdhe
AL

Event Location

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

Action Send('SMS’, ‘&4 %, '012-3456-7890")
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EParser AL ZeddS A A4
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%) Eh
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F
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=Wy

@fj e é
[ Filter J—-[Not\ﬁer ]—/

l ResultSet [

SX| Alage] 7x

O\W

(o

5) ®otsl o

! RFID 7Igtel =7 =&

PIet OIHIE SXI AIAEo] 27 & 73 603

1o

) Ao sAE o Event Repositoryol A4 9 Filters
o] oJHE WAIX 9} Abde] FojH ZRude] JEHIYS
g, Z2ady wjgy oWlEE Notifierel 23ke] A
gt Al SMS WA A E2 AAMUAE Eslo] Adwr)

41 O|HIE HA|X[2 mbA
EParser= Al&®lo] 4418 XML 7]8ke] o]|WlE WAIAZ
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A £2]91 EREP(Event
REPositoryoll #7ggtct. o] ], o|HE HE|o T84S F
7WA717]1 918 RFID 7]4%ke] ol Wl E(EventDET)S} GPS 7]
Hke] oWl E(EventLOC)E T8kl A3t olAS 4

oetwl (4 B3t e,

EventLOC = {EventID:v;, EPC:v;, Datetime:v;, SensorlD:v;,
LatDeg:v;, LatMin'v;, LatSec'v;, LongDeg:v;,
LongMin'v;, LongSec:v;, Velocity:v;, Course:v:}

EventDET = {EventID:v;, EPC:v;, Datetime:v;, SensorID:v;}

(4 3)

A7 A, v nle] o WEZL drka & u, ifA oHE
Oﬂfﬂ Z ax9 g vE 9udth o] AR FRE oHIEY]

ol wle} oM E 2PEXH EventID:vy), Al ID(EPCwy), ©]
‘%ﬂEﬂ B2 A7 Datetime:v), AX(RFIDEH £ GPS &
9] A™AK(SensorIDvy), Al - & - 22 o] FAX A=(Lat-
Deg:v;, LatMin'v;, LatSec:v)9} 7= (LongDeg:v;, LongMin:v;,
LongSecv;) 4%(Velocityv:), W3 (Course:v) 522 T4
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AHEAZE ZEakdE A Aeleta, Filter7h oWlE 2
HIS 5840w 798 & gy Zugds A% oy
3t 22 Profile Manager?] < &o|t} Profile Managere
(¥ 3)¢] ECA 7|Wre] 22 a0t Ao REls o] &ate] A
Zrnd FEORRYH (54, )Y Bor d £4
+S A3t PREP(Profile REPository)ell A#&3kc}, o
, g 2Eade] £4 JFS A 20 JH9 F
o2 YFojAa, 271 FiEE v oflEet npxkrtA|
2 RFID A{A| 7]9ke] Z23td(ProfileDET)SF GPS A
719kl Z 23 (ProfileLOO)E 5514, o5 Aot
(21 4)9F 2t}

1o
o e
ok

é e}

ProfileLOC = {PrdfileID:v;, Selection’v, Function'v;, Datetime:v;,
Status:vi/} (2 4)
ProfileDET = {ProfileID:v;, Selection’v;, Datetime:v;, Status:v;,}

A7)l A, v nle ZRBdo] ok & w iHA =
2yded 7+ 249 F vE guEt) o] AFATRE X

2o Fdd wel ZEgY 2E2HProfilelD:v;), &4
o YA =zt BE(Selection'v)® I+ ZTHTA F
(Function'vy), Z23Y 49 Az Datetime:vy), “JHI#k
(Status'v,) T2 TR (2 DollA gl nfe} o],
21 BE2 oE FHHFY Ass A7 S A
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v I T S

[ "Detect” | [ “Action” ] {*Location",

Selection

(Og6) =

[Selectionj [Function]")

Actio ;:r’

Send('SMS' ‘ﬁéz' '012 3456 -7890%,

Send('E-mail’, *Z & =, "gdhong@dblab.cbnu.ac.kr’)

Zutol Mg

Algorithm: Filter()
Input: EventType // EuentType ‘Location” or ‘Detect’
EventID // o|WMES] 2z}
EREP // EREP= {EventLOC 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
< a set of Notifications}
Output: ResultSet: DE =] A3}

Method:
ResultSet = {};

// LAGAZ Y3 8|37}
PSet < {p' ProfileID, p’.Selection}, where p' € PREP corresponding to
FEventType;
FOREACH (p € PSet) {
ESet = {eEventID | eEventIDEEventID N p.SelectionCe N e€EREP
corresponding to EventType};
IF (ESet & {})
ResultSet{p.ProfileD] = "T";

IF (ResultSet € {})
return ResultSet;

IF (EventType is "Detect”)
return ResultSet;

//2.%4 (Function) ] 71 ¢] % 7}
PSet < {p"' ProfileID, p’’ Function}, where p'' € PREP;
FOREACH (p € PSet) {
IF ("Distance” Cp.Function)
pos < Parse(p.Function);
ESet < {ePos_X, ePos_Y}, where eEventIDE€EventID N e€ EREP
IF (CompDistance(pos.X, pos.Y, ESetX, ESetY) <= pos.Radius)
ResultSet[p.ProfileID] = "T";
ELSE
ResultSet[p.ProfileID] = {};
ELSE
Minute < Parse(p.Function);
ESet < eDatetime, where eEventIDEEvent]D N e€ EREP
NSet < Max(Datetime_Set), where Datetime_Set={n.Datetime | n€
EREP
N n.ProfilelD p.ProfilelD};
IF (Complnterval(ESet. Datetime, NSet.Datetime) >= Minute);
ResultSet[p.ProfileID] = "T";

LSE
, ResultSet[p.ProfileID] = {};

return ResultSet;
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EventID®} EventType©l™, &3
e Y-S vWESE ProfileID® StatusE E 33t}

ResultSet?] HlolE] T+x+= (4 5)3 2t}

ResuitSet = {ProfileID, Status} (2 5)
AA A (selection) =B Ae H7}: WA oWE & 3A
Eo] A5 oWES} HoH BE Zaaige AU me

Yzl 785 vlastel (19 8)9] (a)ol M et 2ol ResultSetdl
= AgA zegFlo] Fow Hrhd ZeadEe] DI T
AAHT) ek o] WAE wkEdtE R uldo] &) E}
7] er=vhd Filter 25 Y(NULL) & ukgkalar, 1 ojul

Zko]
[e]

¥4 (Function) ZE|tJAe] %7}: AelMe (29
89 (b)s} 2ol A WA TA oA z.}gi ug7}ﬂoi ResultSet

ol 9= Shto] Fepe] el FFofstal, Bod &

zEadE
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[profleloc | FrofieLOC
Profilell| Selection Function ProfilelD Selecton | | Functon
PLO01 ||EEPC="01.0004' | Distance(36.1234, 127 36, 3) ~»| PLO01 |EEPC="0L.000A" || Distance(36.1234, 127 36, 3)
PLO02 || E.EPC="01 000F' | Distarica(36.0000, 127.0000, 5) PLODZ | E.FPC="01.000F" | Distance(35.0000, 127.0000, 5) |
PLOO3 || EEPC="01.0004" Interal(30) | PLO0Z |EEPC="01.0008" | Trterval(30)
PLOOY |EEPC=0L.0005" | Distance(36.81, 127,52, 2) PLOD4 |EEPC=01.000B' | Distance(36.81, 12752, 2) |
EventLOC EventLOC
EventID EPC Pas_X Pos_Y EventID EPC Pos_X Pos_Y
FLO2S | 01.0008 35123 | 12653 FL02S | 01.000B 7123 | 1653
FLO25 | 01.0004 356 | 107.94 FLO26 | 01.0008 /56 | 127.94
_EL027 | 01.000A | - | 632 | 1771 ) - | 4| L BLO27 010004 | - | %32 | 1977 | -
ELO2Z | 01,0004 %10 | 172 FLO28 | 01.0008 36.10 | 127.29
,, f
[ ResultSet .:N‘.‘ ResultSet
U [ProfilelD | Status S [PrefikeID | Stas
ot [T RE
(a) 4252 TO}ERY Mo | T (b) Brse] B} E1
(02 8) OMIE Tej2lol By
FEo| YFAHLR sEHT. o] =ollAe (18 Dol 7%= at7] 918 w2 &9 viRE P& vheE v oWE 7]k
H G SeA] Be wkeh 2ol EF A Age oWl o] FME BMY A 2, 249 A 2 e I
E IHYL &) AY 719 1 CompDistance(posX1, o EXNES oWER QAslY EAS ZTE AFA T
posYl, posX2, posY2)9} A+ 718y 8421 Complnterval(timel, b 2 A7) dolHE AT we oWlE 7]Hke] u}
time2)o] W¥Ho® s&HT} o ul, ARoR Hriy = AE At Blo] AlZEY T3 SHolA agH ol
2349 ID7} ResultSet S ZFE] 2FA| ¥ 11, ResultSeto] 2 (28 9= Al 33elA AAIg ECA 7|¥F 2 uele] A
FH2A W & BolatAl & F JEE FHYE 22U v A (Profile
Manager)°|t). 2E% 3jde AlEx} &4/ TS
44 SX| HA|X|2] M=t Aojstal FAT & JEE FAE 2HE AR AT
Notifiere ZH# 9 ZIHResultSet)& vIHoZ T2t 2~olal, Y% AR Qe Za2ade BE 9 7 X2
oA B2 FA% JEE FEAUHIL, FA HAA By SAES E JHE BFE £4 ddolth ECA
(notification) & Y4 ]—% ‘-’%%‘% st} AekalE Al 2~Elo) A 7k Zgylde] 7 BE(E-C-A)ol| i Ao+ (28 99
= BA "AAE A" olug) FufAste] SMS(Short sittel] Hole &I o] 7} R £43 4hE Ao
Message Service) uﬂf‘l?qﬂr AR A (e-mail)S ]88} T e ¥R SAFES o]l AT = gl
A dom, 2 AdE (2 6)F Zeo] FA HwAA (" 9= (a" 499 Z=dd PIs 4% o=, Abd
g2 &2 ¢l NREP(Notification REPository)ell #%-¥t}. o AAE e 9 32 EAAE 7|Hlo R A& 9H

Notification = {PrdfilelD:v;,

Message:v;}

Sequence.v;, Status:vi, Datetime:v;, 2
(# 6)

7614, vz nolel BA WAAZL QIekaL @ ), ivlA 5
A WAA ) 7t Sk v ula of AT L

A 2K ProfilelD - v), Z23Y TR0 =AM S (Sequence -
v), A0 Aoz FEHE SXNANStatusvy), %

A A ZH Datetime:vy), EA WA A (Messagev;) 522
LI
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AlokE Al 2El e A47do A Aotk Alswlo] HAZ 7]t
© % JDK 15 DBMS&%¥ Oracle 10iE Agatgion, A
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E mAA e 324S5 Ef] 7uke] stqRtiE Ao
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