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MOTHE EN D720, FNEOLHE REICTET

gm1:GoalMédel

i
om1:OperationModel

eal:EnvironmentAgent
[ ev1:EVent H e4:Entity |

[sa1:SoftwareAgent e1:Entity | € :
[sa3:SoftwareAgentHo1 :Opleration Q

|gO:Ga| |Lrp1:RefinementPattern |[e2:Entity]

[rp2:RefinementPattern|[e5:Entity] [ ev2:EVent |
T

Goal

[sa4:SoftwareAgentH 02:Operation

I%ﬂ)nmenmgent

[sa2:SoftwareAgent e3:Entity]

I- When

[ ev3:EVent | e6:Entity]

ea3:EnvironmentAgent

ReduceTo(g0,91,92);

= Where

GoalToEVent(g0,ev3);
GoalToOperation(g1,01) ; GoalToOperation(g2,02);

RefinementPatternToRefinementPattern(rp1,rp2);

SoftwareAgentToSoftwareAgent(sa1,sa3); SoftwareAgentToSoftwareAgent(sa2,sa4);

EntityToEntity(e1,e4); EntityToEntity(e2,e5); EntityToEntity(e3,e6);

M6 T VETVEEE T VERER] (QVT)
Fig.6 Rule for Goal Model to Operation Model.
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[ea1:EnvironmentAgent]

Pa—
om1:OperationModel

>
ud1:UsecaseDiagram

[[evi:EVent H e4:Entity |

[sa3:SoftwareAgent Ho1:Operation

[a1:ActorHu1:Usecase]|

[a2:Actor H u2:Usecase |

[rp2:RefinementPattern ][ e5:Entity] | ev2:E\,/ent |
T

[a3:ActorH u3:Usecase |

[sa4:SoftwareAgent H 02:Operation
[

[ea2:EnvironmentAgent]

[ ev3:I$Vent He6:Entity]

[ea3:EnvironmentAgent]
Where

[ dr1:DirectedRelationship |

OperationToUsecase(o1,u1)
OperationToUsecase(02,u2)
EventToUsecase(ev3,u3);
EnvironmentAgentToActor(ea1,a1);
EnvironmentAgentToActor(ea2,a2);
EnvironmentAgentToActor(ea3,a3);

RefinementPatternToDirectedRelationShips(rp2,dr1);

M7 fEEFV—>2— 27— ARERBE (QVT)
Fig.7 Rule for Operation Model to Use Case Diagram.
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ed1:EventflowDiagram
[ msf1:MainSoftwareFunction |

[ ssf1:SubSoftwareFunction |
[ ssf2:SubSoftwareFunction |
[eoT:EntityObject]
Eﬂmmmn
[e03:EntityObject

i1:Interaction |

g
ea1:EnvironmentAgent]| ©om1:OperationModel
[‘evi:EVent H e1:Entity |
I

[sa1:SoftwareAgent Ho1:Operation [ea2:EnvironmentAgent]

I
[rp1:RefinementPattern] [e2:Entity] [ ev2:EVent] [at:Actor]
1 7

[a2:Actor]
a3:Actor
[sa3:SoftwareAgentH ev3:EVent HeS:Entityll

ea3:EnvironmentAgent m1:MessagefromActor ,

[[m2:MessagetoSubSoftwareFunction |

m3:Messa§etoActor

[m4:MessagetoSubSoftwareFunction|

m5:Messa§etoActor
—— Where

If ( RefinementPattern == DecompositionByCases ) RefinementPatternToCombinedFragment:alt(rp1,cf1)
elseif ( RefinementPattern == GuardIntroduction ) RefinementPatternToCombinedFragment:opt(rp1,cf1)
elseif ( RefinementPattern == DivideAndConquer ) RefinementPatternToCombinedFragment:par(rp1,cf1)
else RefinementPatternTolnteractionFragment(rp1,if1) ;

EnvironmentAgentToActor(ea1,a1); EnvironmentAgentToActor(ea2,a2);
EnvironmentAgentToActor(ea3,a3);

SoftwareAgentToMainSoftwareFunction(sa3,msf1); SoftwareAgentToSubSoftwareFunction(sa1,ssf1);

[sa2:SoftwareAgent H 02:Operation
|

| if1:InteractionFragment
[[cf1:CombinedFragment |

SoftwareAgentToSubSoftwareFunction(sa2,ssf2);

EventToMessagetoActor(ev3,m5);

EntityToEntityObject(e1,e01); EntityToEntityObject(e2,e02); EntityToEntityObject(e3,e03);
EventToMessagefromActor(ev1,m1); OperationToMessagetoSubsoftwareFunction(o1,m2);
EventToMessagetoActor(ev2,m3); OperationToMessagetoSubsoftwareFunction(o2,m4);

(8 EEFN—A N> b 7a—[ZEHAl (QVT)
Fig.8 Rule for Operation Model to Event Flow Diagram.
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Fig.9 Operation model of closing cross bar.
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Fig.10 Use case diagram of closing cross bar.
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Fig.11 Revised use case diagram of cross bar main-
tained open.
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Fig.12 Revised use case diagram of closing cross bar.
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Fig. 13 Goal model of train approaching detected by
sSensor.
~—r/L (=) § ﬂZ)
4.4.6 PEHONT — I X BER T — VAR
(STEP6)
MECIER L7 12 I0HEFENAL— A7 — A [4]
BT =5 D AT THIEELIREL OFF —
129 5] 2BICEDFHTE. Zoa -7 —2X

WA ERT—VIE, K10 G221 THbH, £=
AREERENTEM Ny — v 29 &, G221 %X 13 @
IIAHBTEL, T [FIHEBLEEZO L X 12R

D FIEARHUREE ON 12X » T [FldEE L v — |

PHEZYHEREZIY, ZOERE T [FIHEKE

HRHEE ON CHIHEHLREE OFF — ON| 29845 &

W) T F ) F o TW5D.,

4.4.7 T NVETNVEEETIVER (STEPT)
T—VETFIVH 13 %, =¥ AReEEIO QVT 25

247



BT HGEAE S 25 CRE 2016/3 Vol. J99-D No. 3

( SIERIEE (@mm—:l»n—a

3
BB b —h o0 AN CHREEREEOF ~ON=T 5 )
by IR EOFF—ON

Output

5B R HRREONTHIE
IR AEEOFF—ONIZT %

Performance

performance ] 2V PR A NES ZDEFIZIRY
FIERRHRAEZONIZT B

ﬂ;ﬁ;ﬁ Input BT
E Input Output nput K eE
PSR AR Cause icﬁuse { 5 ik EEON | N
g ER | FIERHREON BN — KR

M 14 & =0 X B EREIT R EE TV
Fig. 14 Operation model of train approaching de-
tected by sensor.
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Fig.15 Event flow diagram of train approaching de-
tected by sensor.
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Table 3 Modeled use case diagrams compared with provided one.
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Table 4 Numbers of precise or recalled elements for
modeled use case diagrams.
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