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,WIMC 1

(meta model)!
(workflow type definition) (activity) , (workflow relevant
data), (transition condition) ,
(role) s (invoked application)
(enactment), s
‘ Workflow type definition
#Consists of has
referto Activity uses_| Workflow relevant data
[
X /%uses /
have
Invoked application ‘
refer to
Transition condition
Fig.1 Workflow meta model by WMC
1 WfMC
2 ECA
2.1 ECA
WtMC s (activity) ( ) ,
s ECA
, ECA ’
1. ,WFL::=({Activities},{ECA rules}), {Activities} ,{ECA
rules} ECA R ECA
2. Activity::=(IdName,Tasks,Role,Rdata,State, f,0,v,0), Id
, s Id ;Name ;Tasks ,Tasks::=Null {TilieN},N
JTi ,Null s ;Role
;Rdata s ;State f
, ;0 ; (
/Agent) Y s Rdata N s
3 T ,T:=F(0), F R R
CreateDoc ;0 , CreateDoc(abc.doc) abc.doc
F , f (invoked application) ,
f:CreateDoc -~ WinWord.exe.
4. Role ,Role::=(Name,€,A).Name ;€(capabilities) ,
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VC ProE ;A(authorizations) ,
5. Rdata VarList,
VarList::={(VarName, VarType, VarValue) '}, .
6. S={“Waiting”,“Ready”, Running”,“Cancelled”,“Aborted”,“Completed”}, Waiting
s ;Ready ,
;Running s ;Canceled
.Aborted ;Completed
2 c ,  Set_Ready
Waiting Ready.

Recover

Set_read Begin .
Waiting Ready Running
A A

All tasks done Completed

Exception occur

Recover

Cancel

I Cancelled l

Fig.2 Activity state transition chart
2

7. ECA
WHEN Events
IF Conditions THEN

Action
ENDIF
ENDWHEN
1: {A1,A2,A3,A4,A5,A6} , ECA 4
WHEN Done(Al) WHEN Done(Al)

IF Al.Rdata(“Money”)>1000 THEN
Set Ready(A2)
ENDIF
ENDWHEN

WHEN Done(A2) OR Done(A3)

IF Al.Rdata(“Money”’)<=1000 THEN
Set Ready(A3)
ENDIF
(1) ENDWHEN 2

WHEN Done(A4) AND Done(AS5)

IF TRUE THEN IF TRUE THEN
Set_Ready(A4); Set_Ready(A6)
Set_Ready(A5) ENDIF
ENDIF ENDWHEN 4)
ENDWHEN 3)
ECA Done(Ax) Ax 3
Money>1000 A2 A4
3 ofozr
Money<=1000 A3 A5
Fig.3 Workflow chart
3
3 (junction),|| (OR),& (&),
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(split, ), (join,
).
, ECA , , ECA
2.2 ECA TA
, ECA ( Done) ( Set Ready)
(activities) (ECA rules) s
ECA s
8. Trigger (E,0),E L .
E ( ) R(O),R ,
,0 ;
,Begin(A) Done(A), :
L : VBScript
:VBScript !
Rdata, A.RData(VarName).A Id,VarName A RData 2
2:RData(“Count”)>5 And B.RData(“Money”’)<10000+A.RData(“Money”) s A
Count S B Money A Money ,
9. Occ(A) A ( ). A Running A
Completed .
10. BeginOf(Occ(A)) Running (timepoint, ),EndOf(Occ(A))
Completed . s BeginOf(A)
EndOf(Occ(A)).
1. ( ) :
1. A Begin(A) Done(A) “BeginOf(A)” “EndOf(A)”
1 )
Done(B) OR Begin(C), B C , TRUE,
EndOf(B) OR BeginOf(C), B C
R . s (timepoint) R TRUE
FALSE, CURRENTTIME, s
(EndOf(B) <=CURRENTTIME) OR (BeginOf(C)<=CURRENTTIME), s s
(EndOf(B)+20<=CURRENTTIME) OR (BeginOf(C)<=EndOf(B)), B 20( ) C

B , . ,
AtTime(tp), tp ,  “5/10/00 13:20:00”,AtTime(“5/10/00 13:20:00)
AtTime(tp) > tp<=CURRENTTIME.
, Trigger

H

5/10/2000 14:28:01
3
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1. Trigger::=EAL. (E AND 0).
Trigger VBScript , Trigger .
11. AU::=(Trigger,Activity). 4 ,Trigger Ready
) Activity
, Tasks,Role,Rdata,State f.0,v,o Tri
rigger
(
), .
1. ,WFL::={AUs}. Activity
, Trigger , (Boolean). Attributes
Trigger ) Methods
Parentld( ’ 1d) ’ Fig.4 Activity unit
, , Sup(x) ) A. 4
:ActivityN: :=(Id,Name, Tasks,Role,Rdata,State, Trigger,Parendld, f,0,v,c,1).
2. ,WFL::={Activity" s}.
ECA .
f’eﬂv,c,}\’ b
, s ECA ,
Trigger , R 3
23
(top-down) , )
41
12. Sub(Al,A)::=(<,Al,A) , AL A
13. Sup(x) R Sub(X,y) - Sup(X)=y
2. VY1¥2(Sup(X)=y1ASup(X)=Y2)) = (¥1=Y2vSup(X)=2).
14. b A , VX Sub(x,A) - x=J
13 Sub Sup(x), R 2 Sup(x),
s ( ). Sub R
1 , ( ), ,
Top-Down .
A 3 Al,A2,A3, B Done(A), , A s s
Al,A2,A3, Done(A) , Done(Al) AND
Done(A2) AND Done(A3). Begin(A) Begin(Al) OR Begin(A2) OR Begin(A3).
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3
, , ECA
R Trigger . 22 ECA . s
15. TimePoint(tp) , tp ,
3: tp “5/10/2000 13:20:007, 1/1/2000 00:00:00 ,
,TimePoint(tp) 24067210.
3. , AtTime(tp) TimePoint(tp),
EndOf(A) TimePoint(EndOf(A)), CURRENTTIME . ! EndOf(A)
BeginOf(A) s EndOf(A) BeginOf(A).
ECA :
WHEN Done(A) OR Done(B) OR AtTime(*“5/10/2000 14:28:01”)
IF  A.RData(“Money”)<100.0*1000 Or B.RData(“Count”)<10 THEN
Set Ready(C)
ENDIF
ENDWHEN
) ECA Trigger-A ,Trigger [(EndOf(A)<=CURRENTTIME OR

BeginOf(B)+30*24*3600<=CURRENTTIME OR TimePoint(*5/10/2000 14:28:01”)<=CURRENTTIME)] And
[(A.RData(“Money”)<100.0*1000 Or B.RData(*Count”)<10)], ,

BeginOf(B) 30*24*3600( ) , ECA .
Trigger , A ( B ), Done(A)
, 5/10/2000 13:20:00, Trigger, Trigger [TimePoint(“5/10/00 13:20:00”)<=

TimePoint(“5/10/00 13:20:00”) OR FALSE OR TimePoint(“5/10/00 14:28:01”)<=TimePoint(“5/10/00 13:20:
00”)] And [97888.0<100.0*1000 OR FALSE]. , ,

False( ), Trigger , ( ).
BeginOf(B)+30*24*3600<=CURRENTTIME BeginOf(B) , ,
FALSE. , Trigger TRUE.
, Rdata ( 5 > )
Trigger , , .
4
WIMC , ECA )
\ ECA , TA ,
863/CIMS
ECA
BPR
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Abstract: While facing the challenge of e-commerce, the enterprises pay more attention to the business process
re-engineering (BPR). A reasonable model to describe the business process is the key point to BPR sucess. Such a
model should integrate all related business information and should be enacted by a system. Referencing on the
WIMC (workflow management coalition) meta-model, a workflow model based on ECA rules and business activity
decomposition is presented. The ECA rules imply the execution dependencies among the activities. Using rewriting
techniques, the ECA (event-condition-action) model is transformed to Trigger-Action model to make the
interpretation more efficient. Rewriting the event to the occurrence time of the event makes the event expression
have more expressive semantics. Activity decomposition model can support the hierarchical project management.

Key words:  workflow model; ECA rules; event-driven model; trigger model; rewriting
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