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ABSTRACT

In logistic environments, a process, in that it manages the flow of materials among
partners, involves more than one organization. In this regard, a logistic process, as a
combined process consisting of multiple sub processes, needs to be managed with con-
troling interaction among partners. In achieving systematic management of a logistic
process, traditional Business Process Management (BPM) cannot be used for the entire
flow, since it lacks the ability to manage interactions among partners. Particularly in lo-
gistic environments where RFID technologies are used, how to deal with the connection
between RFID event and logistic flow has not been properly addressed. To overcome this
limitation, this paper proposes a new method of managing multi-organizational logistic
processes based on RFID events. We define inter-workflow pattern, and suggest
ECA(Event-Condition-Action) rules for auto triggering of logistic processes. To adjust
the rules to RFID events, we invent RFID-based ECA rules using complex event. A pro-
totype system has been developed for the purpose of demonstrating the effectiveness of
our approach.
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ON (object).(event)
IF conditionSet = {(condition_expression)}
Do actionSet = {(object).(action)}
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(B 1) Z2MA oJHIESL EfAFT O|HE

Object : _ fent —
Event Name | Corresponding Function Description
Create createlnstance() When a process instance is created.
Initiate initiate() When a process begins.
Process Finish finish() When a process completes.
(Instance)
Fail fail() When a process fails.
Abort abort() When a process is aborted by a user.
Assign assign() When a task is assigned to a user.
Reject reject() When a user rejects a task
Begin begin() When a task begins
Task Suspend suspend() When execution of a task is suspended.
(Instance) | Resume resume() When a suspended task resumes its execution.
Finish finish() When a task completes normally.
Fail fail() When a task fails.
Abort abort() When a task is aborted by a user.
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ég%m Supplier (P,)

Manufacturing process(P.;,)

CSMT
C Tl (Rule 1)
L—F o

CSMLII (Rule 2)

D
B> Retailer (Py)

Order process (Py,)

Qo) BF ZaAA oA <2y 9> A Rule
13} Rule 22 (8% CSM-13} CSM-TI &l
S 9% RFID 7]¥ke] ECA 73 9] oAl v}
w3 2ol A = vk Z-AH, oAl A
o] LM 2~EL inter-workflow FEIE] 2
3 AT BAE HAA Hh dE £, Sup-
plier?] ‘Manufacturing process(Pa)' ¥ ‘Wa-
rehousing process(Pe)= CSM-T #j&lof ¢]
a dzaAE 7HAA Ak CSM-T & 9
Aol wa} ‘Rule 1'2 Suppliere] Pao] ¢
S5, Warehouse?] Pgol EZAHHEL.

2]l CSM-TI9] A ofell ¢Jsf, Rule 2'=
¥ Retailer?] Ppo] Bl 0l o8] Wa-
rehouse®] Po7} EglAHEAL}

of| Al 12 ‘Warehouse #1' $Ix9A 10071
o] el tgk RFID ¢[HIEE e 25 A9
3tal CSM-T9 whel v 2y TR A A o)l
E el ZRAA PyolA SAE ojwlE
7} ‘Finish” o|WIESS YEl= F oWl ES]
=23 el A ers EROMIE e3=<(e A ),
by, t3> 0% A3l tag 19 quantity?} ‘100
o|iL PyollA g o|MlEZ} Finish'o| ™,
FE ARl ZRAA Pl EfAHS

(oIl 1) Rule-1: CSM-I
oHIE 49 :
RFE = {e}, BPE = {e:}, CPE = {e3}

el (ERFE) =
<tag_l, reader_101, 2009.05.01.13.30.24>

tag_l.quantity == ‘100’
reader_10L location == “WH #1’

e> (EBPE) =
<Pai, Finish, 2009.05.01.13.30.30>

es (ECPE) = <(e1 N e), 4, t2>

RF-ECARule (R 1:CSM-1)

ON {es}

IF {(e.tag l.quantity == ‘1000 AND
ey.reader_101.lacation == “WH #1)
AND (eseventType == Finish) }

DO { Pqa.initiate() }

EndRF-ECARule
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out of the warehouse process(Pe) ¢t #A=
ZEA A Ew, CSM-T sl o] ool whe}, tp
o] AIZHH Po7t EgjAR L

o7 22 Ay rd ‘Counter #4'¢] X ol
A ‘Monitor_001'c] w7} =1
#H x| A ‘Monitor_001'¢] @A AL ‘49
ol th&k RFID ©|ME ei9} o5 F o[WIES] =

2 e N e AQofstar, CSM-TIe W} P
9] 23 ko] £3H o7 AFES e =
Al 7Re] olIE ] HEFoHER] e = <(es A
es) = es, by, = A3tk

, ‘Backroom

Coldl 2) Rule-2 : CSM-II
o[HIE H9 :
RFE = {84y 65}, BPE = {66}, CPE = {67}

e; (ERFE) =
<tag_4, reader_401, 2009.05.02.14.40.10>

tag_4.productName == ‘Monitor_001’

tag_4.status == ‘sold out’
reader_401.lacation == ‘Counter #4'
e; (ERFE) =

<tag_b, reader_501, 2009.05.02.14.40.11>

tag_b.productName == ‘Monitor_001’
tag_b.currentlnventory == ‘49
reader_501.lacation == ‘Backroom #5'
es (EBPE) =
<Pc.tps, Begin, 2009.05.02.14.40.25>

er (ECPE) = <(es N e5) = es tu, t5>

RF-ECARule (R 2 : CSM-II)

ON { e }

IF { (estag_4.productName ==
‘Monitor_001" AND
es.tag_b.currentInventory < ‘50" )
AND (eytag_4.productName ==
estag_b.productName) AND
(er.eventType == Begin) }

DO { Pe.initiate() }

EndRF-ECARule
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(- =)
* B SN &g TheAel w2 oY sl tig RFID-based ECA 713 o7

WE A9 :RFE = {exrr}, BPE = {epp}, CPE = {ed
epr = < taglD, readerID, timestamp >

epp = < objectID, eventType, timestamp >

ec = < e, start_time, end_time >

Pattern RFID-based ECA (Event - Condition - Action) rules
Rule (R 1-1 : CSM-D
ON { ec} (& epp = < Py, Finish, timestamp > 9 o, )
IF  { (egrconditionSet = satisfied) ® (epp.conditionSet = satisfied) }
DO { Pg.initiate() }
EndRule
CSM Rule R 1-2 : CSM-1I)
ON {ec} (‘1;_]', epp = < Pgt;, Finish, timestamp > o [LH, )
IF { (egrconditionSet = satisfied) ® (epp.conditionSet = satisfied) }
DO { Pginitiate() }
EndRule
Rule (R 2-1 : NSpM)
ON { ec} (& epp = < Pat;, Begin, timestamp > < ™, )
IF  { (egrconditionSet = satisfied) ® (epp.conditionSet = satisfied) }
DO { Pg.initiate() }
EndRule
NSM R le (R 22 NS
ON { ec} (& epp = < Pp, Finish, timestamp > < d, )
IF  { (egrconditionSet = satisfied) ® (epp.conditionSet = satisfied) }
DO { Patifinish() }
EndRule
Rule (R 3-1: PSM-I)
ON { ec} (% epp = < Pp.t;, Finish, timestamp > 4 W], )
PSM IF  { (egrconditionSet = satisfied) ® (Pa.tistate == ‘SUSPENDED') }
DO { Patiresume(), Pa.t:finish() }
EndRule
Rule (R 6-1 : EHM-1)
ON { ec} (& epp = < Pat;, Fail, timestamp > 4 o, )
IF  { (egrconditionSet = satisfied) ® (epp.conditionSet = satisfied) }
DO { Pgup.initiate(), Pa.tisuspend() }
EndRule
EHM Rule (R 6-2 : EHM-2)
ON {ec} (‘1;_]', epp = < Pgyp, Finish, timestamp > o ILH, )
IF  { (egr.conditionSet = satisfied) ® Pa.t.state == ‘SUSPENDED’) }
DO { Patiresume() }
EndRule

(P4 = preceding process, Pp = succeeding process, Pggp = exception handling process,
® ={ A, V,=, =}, conditionSet = { ¢ 1i =1, ~, N })
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