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Abstract: Software process supporting environment (PSE) is a kind of computer system that supports
meta-process of software process. PSE controls and guides real-world software development process by enacting a
pre-defined software process model (SPM). The way SPM uses to control real-word process can be categorized into
two groups: proactive and reactive. The proactive way cannot support software process evolution well, so more and
more people pay attention to the reactive way. A kind of reactive SPM and the graphic software process modeling
language which is used to define it are presented. At the same time, for each model which is defined with this
language, a method is proposed to express the dynamic semantics of its behavior view with the temporal logic
language XY Z/E. This provides a rigorous dynamic semantics for the model and a formal basis for its enactment
and analysis.
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Fig.1 Process modelling language meta-model
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Fig.2 Basic graphic symbols
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Fig.4 Example of process model
4
4 XYZ
PE SPM , , SPM
, , [11]
2, , , XYz/EM
© PEBSFERSAIIFT hipd/ www. jos. org. cn




SPM XYZ 1881

SPM
4.1 XYZ/E
XYZIE , . ,
: ( )
XYZIE , . ,
, SPM
. XYZIE
4.1.1
XYZIE $Ov=e , b v
e , e . $OLB =y “
y, - y’ :
XYZIE
LB=y\R= @ (QrLB=2)
LB = yAR= $O (vy,...,\) =(ey,...,.&) A $OLB =z
, Y.z = -,R Q
, 1,8 $0 ( ).
XYZIE ( ).
Y, R , V1,0, Vi en...,6 ,
Z
( XYZIE ( )
[Ag; .. ;AJWHERE BiABoA... AB,.
Ag A , ;B1,By,...,By ,
, , WHERE .
, XYZIAEXYZISE  XYZ/PE %ALG%STM
%RLE.WherePart
4.1.2
ProcDeclaration = ProcName(ParameterDeclPart) = =
[[LocalVarDeclPart;]
[ProcDeclarationPart;]
ProBody]
[WherePart;]
Local VarDecl Part , ,
“%L OC" .ParameterDecl Part , " : " ; 3
, , “%INP",“%0UTP”,“%IOP”.
4.1.3

, ( ):

:$OProsInstNm = = ProsName{ Index}.

LB=yAR = | | [ ProsinstNm iy (Par i,);...;ProsinstNm i (Par iy) ].
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LB = yAR= $OChNm ? x A$OLB = w,
LB = yAR= $OChNm! z A$OLB = w.
“ChNm?x” “ChNm! z’ , - ChNm x "N ChNm
z , :
LB = yAChNm ? x= $O (QALB = w),
LB = yAChNm ! z= $O (QALB = w).
414
XYZ/E .3
ObjectBasedProgram =%OBPROG ProgramName = = MainBlock{ ;Package}
MainBlock = [J[[ImportDeclPart;]
[ExportDecl Part;]
[LibraryDeclPart;]
[TypeDeclPart;]
[RigidVarDeclPart;]
[SharedVarDeclPart;]
[ProcDeclPart;]
[ProsDecl Part;]
[MacDeclPart;]
ProBody]
[WherePart;]
ImportDecl Part ExportDecl Part
.LibraryDeclPart ,

.TypeDeclPart ]
.RigidVarDeclPart .SharedVarDecl Part
.ProcDecl Part ’ .ProsDecl Part
, ( )
.ProBody , , .
“%IMP" “%EXP" ,“%LIB",“%TYPE","%GLOB” “%VAR" ,“%PROC",
“%PROS’,“%MAC".
4.2 XYz
SPM , )
: () : ,
5
1 SPM 4 :inactive,ready,active,suspended.
inactive, activated ready . activated
PE , active , inactive . active
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Fig.5 Graphic representation of transition
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PSE PE , PE environment(%CHN
ChEvent(* ,beh:NM):STRING), ChEvent PSE PE , SPM
behavior(%CHN ChEvent (env:NM,*):STRING) , behavior
PE API, , ,Startup(activityList)
PSE , active.Close(activityList)
inactive.Execute(action) . 5
XYz

LB=STATE_L 1AChEvent?eae=EventACondition=
Close(Ay,...,Ap)AStartup(By, .. .,Bm)AExecute(Action) ASOL B=STATE_L 2.

: STATE L1 active L1(
, STATE L1 ), ChEvent ,
, STATE L2, active L2.
, XYZ/E
43
XYZ/E SPM , 4

, 6 \
decision="redo" /count=count+1_J| decision="reject’ Al: Coding the prototype of modulel

A2: Evaluating the prototype

A3 A3: Recoding modulel
H‘ A4: Developing modulel base on the prototype
decision="accept”

A5: Coding module2
W1,W2: Concurrency wait state

w2
Fig.6 Simplified example
6
count decision,count , “redo” ,decision
{“redo” “reject” ,“accept”}, Al , Al A1 .
:START,A1FINISHED,A2FINISHED,A3FINISHED,A4FINISHED,A5FINISHED,W1W2ARRIVED,
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, Al , A2 , A3 , A4 , A5 , W1i,w2
,START,W1W2ARRIVED , . ,
S E . 1.
Tablel Transitions of the model
1
Source activity Event Condition Action Target activity
S START TRUE / ALlA5
Al AL1FINISHED TRUE / A2
A2 A2FINISHED decision="redo” /count=count+1 Al
A2 A2FINISHED decision="reject” / A3
A2 A2FINISHED decision="accept” / A4
A3 A3FINISHED TRUE / W1
A4 A4FINISHED TRUE / W1
A5 AS5FINISHED TRUE / W2
W1,wW2 WIW2ARRIVED TRUE / E
, XYZIE

%OBPROG ExampleProject_ProcessModel = =[]
%PROS]
behavior(%CHN ChEvent (env:NM ,*):STRING ) ==
%L OC[e: STRING;
decision: ENUM(“redo”, “reject”, “accept”);
count:INT
I;
%ALG]
LB=STATE_{ S} AChEvent?ene=STARTATRUE = Close(S)AStartup(A1,A5) A$OLB=STATE_{A1,A5};
LB=STATE_{ A1,A5} AChEvent?ene= AIFINISHEDATRUE => Close(A1)AStartup(A2) ASOLB=STATE_{A2,A5};
LB=STATE_{ A1,A5} AChEvent?ene= A5FINISHEDATRUE = Close(A5)AStartup(W2)) ASOLB=STATE_{A1,W2};
LB=STATE_{ A2,A5} AChEvent?ene=A2FINI SHED Adecision="redo” = Close(A2) AStartup(A 1) AExecute(count=count+1)A
$OLB=STATE_{A1,A5};
LB=STATE_{ A2,A5} AChEvent?ene=A2FINI SHEDAdecision="reject"=> Close(A2) AStartup(A3)A$SOLB=STATE_{A3,A5};
LB=STATE_{ A2,A5} AChEvent?ene=A2FINISHED Adecision= “accept’= Close(A2)AStartup(A4) $OLB=STATE_{ A4,A5};
LB=STATE_{ A2,A5} AChEvent?ene=A5FINISHEDATRUE=> Close(A5)AStartup(W2) ASOLB=STATE_{A2,W2};
LB=STATE_{ A1, W2} AChEvent?ene=A1FINISHEDATRUE = Close(A1)AStartup(A2) ASOLB=STATE_{A2,W2};
LB=STATE_{ A3,A5} AChEvent?ene=A3FINISHEDATRUE=> Close(A3)AStartup(W1)A$OL B=STATE_{W1,A5};
LB=STATE_{ A3,A5} AChEvent?ene=A5FINISHEDATRUE = Close(A5)AStartup(W2) A$OLB=STATE_{A3,W2};
LB=STATE_{ A4,A5} AChEvent?ene=A4FINISHEDATRUE = Close(A4) AStartup(W1)A$OLB=STATE_{ W1,A5};
LB=STATE_{ A4,A5} AChEvent?ene=A5FINISHEDATRUE => Close(A5)AStartup(W2) ASOL B=STATE_{ A4,W2};
LB=STATE_{ A2,W2} AChEvent?ene=A2FINISHED Adecision="redo” = Close(A2)A Startup(A 1) AExecute(count=count+1)A
$OLB=STATE_{A1,W2};
LB=STATE_{ A2,W2} AChEvent?ene=A2FINISHEDAdecision=*reject” = Close(A2) AStartup(A3)A$SOLB=STATE_{A3,W2};
LB=STATE_{ A2,W2} AChEvent?ene=A2FINISHEDAdecision= “accept” = Close(A2)AStartup(A4)ASOLB=STATE_{A4,W2};
LB=STATE_{W1,A5} AChEvent?ene=A5FINISHEDATRUE => Close(A5)AStartup(W2)A$OLB=STATE_{ W1,W2};
LB=STATE_{ A4,W2} AChEvent?eAne=A4FINISHEDATRUE = Close(A4)AStartup(W1) ASOLB=STATE_{ W1,W2};
LB=STATE_{ A3,W2} AChEvent?ene=A3FINISHEDATRUE = Close(A3)AStartup(W1) A$OL B=STATE_{W1,W2};
LB=STATE_{W1,W2} AChEvent?erne=W1W2ARRIVED => Close(W1,W2) AStartup(E)A$OLB=STATE_{E};
LB=STATE_{E} = $OLB =RETURN
15
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%ALG[
LB=START=$0LB=I0;
LB=10=$0beh=behavior{ 1} A$Oenv=environment{ 1} ;
LB=I1= | | [beh(%CHN ChEvent(environment{ 1} ,* )|ChEvent(env,*));
env(%CHN ChEvent(* ,behavior{ 1} )| ChEvent(*,beh)) ]
LB=12=$OLB=STOP
]

) SPM.SPM PE ,

XYZ/E SPM d ,
PSE
) , , . XYZ/IE

(model checking)™!
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