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Introduction

Introduction

@ FALCON: automated software generation from models in a
warehouse environment

e Transformation from ACP (without O operator) to UML state
machines

@ Model transformations encompass more than just
transforming syntax
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Transformation

Transformation

Requirements

@ Behavioral equivalence

@ Structural equivalence with respect to parallel behavior
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Transformation

Transformation
Mapping

- = f(P1) ) f(Pl) [ oo - = f(Pn) ]

Sequential composition (-)

f(P) f(P)
f(P,) f(P,)
f(P,) f(P,)
Alternative composition (+) Parallel composition (]|)
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Transformation

Transformation

Semantic gap

e alb=a-b+b-a+alb

@ ACP uses 7 to determine whether a and b will communicate

@ UML state machines do not have such a mechanism
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Transformation

Transformation

Rewriting

Suppose : al|b, and y(a,b) = ¢

e H e
A Ho 4o
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Transformation

Transformation
Action dispatcher

<<singleton>>

ActionDispatcher Action

Y 1 0. % 1d
ActionPool Name

AddToPool(Action) « *
Execute(Action) 0. < Ancestor| 0-

RemoveFromPool(Action)
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Transformation

Transformation
Mapping continued

entry/ |[agActionPool]
AddToPool(a)|

Atoms (actions, 4, €)
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Transformation

Transformation

Action dispatcher continued

1. AddToPool(x: Action):

2 ActionPool := ActionPool U {x};

3 V. : v(a.Name, x.Name) = y

4. — if a € ActionPool A a.Id ¢ x.Ancestor

5 — NewAction := Action(Newld(), y, a.Ancestor U x.Ancestor U {a, x});
6 AddToPool(NewAction)

7. Execute(x: Action):

8. V, : a.ld € x.Ancestor
9 — Execute(a)

10. RemoveFromPool(x)

11. RemoveFromPool(x: Action):

12.  ActionPool := ActionPool — {x};
13. V5 :a € ActionPool

14. — if x.Id € a.Ancestor

15. — RemoveFromPool(a)
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Implementation

Transformation scheme

ACP

UML
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Implementation

Implementation

Transformation scheme

ACP

Hierarchical ACP (uACP)

State Machine
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[llustration

Conveyor system
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lllustration

[llustration
ACP model

¥(Cia, Coa) = operator

M- (G- M3+ Cia-My) || M- (Cos - Ms + Cog - My)
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lllustration

[llustration

State machine

My - (Ciz - M3+ Cia - My)

My - (Cos - Ms + Cos - Ma)

TopState

15 W [C13 notin A»z)f 18

7 kmry IAddToPoOI(C13) J /tmlry JAddToPooI(M3) J
entry /AddToPool(M1)
r 22 25 W

W [C14 not in ARL\(
Py entry /AddToPool(C14) J /t,-nlry JAddToPooI(M4)

[Ma pefin AP]

[M4 notin AP)

7 W[cu notin ARJ “

20 Lenm/ IAddToPooI(C24) J /kznlry JAddToPool(M4) J
[M2 not in AP]
entry
( fad W[czs notin Awf hid W

entry /AddToPooI(C25) J /Lemry IAddToPool(MS)
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[llustration

State machine simulation

Executable started Executable started Executable started
Dispatcher Started Dizpatcher Started Started
Executing M1 Executing
Executing Executing M2 i i
Execut}ng Executing operator = G25
Execut}ng Executing M4 . C14
[Executing Executing = M4 M4

i Executing M5
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Conclusions

Conclusions

@ Transformations between different formalisms encompass
more than transforming syntax

@ We exploited the semantic openness of UML state machines
to ensure trace equivalence

@ No formal proof is given, therefore it cannot be guaranteed
that the semantic gap is completely bridged
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