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How to Invent
Distributed Implementation Schemes

for Object-Oriented Concurrent Languages

- A Transformational Approach —

Etsuya SHIBAYAMA
Department of Information Science,
Tokyo Institute of Technology,
Oh-Okayama, Meguro-ku, Tokyo, Japan, 152

Abstract: A verification technique for implementation schemes on distributed environment
is presented. In this technique, first, naive implementation schemes are modelled by concurrent
object systems, that is, those which are constituted of computational agents with capability of
concurrent execution and message passing. Then, each of these concurrent object systems are
transformed into another concurrent object system which models a more sophisticated implemen-
tation scheme.

Our transformation technique is mainly based on fusing and splitting concurrent objects. The
correctness of transformation rules can be proven in a formal manner.
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[object Actor-A
(script
(=> Message
(foreach [Actor Message']
in f(4) (Message) do
[Actor <- Message'])))]
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[object Actor-1
{script
(=> Message .
(foreach [Actor Message']
in [behavior-of-A <== Message] do
[Actor <- Message'])))]

[object behavior-of-4
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YE(4) (Message)))]
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fobject Actor-4A
(seript
(=> Message
(foreach [[Actor Behavior] Message']
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[Actor <- Message'])))]
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"£' {A) (Message)))]
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[object Actor-B
(script
(=> Message
(foreach [[Actor Behavior] Message']
in [behavior-of-B <== Message] do
[Actor <- Message'])))]

[object behavior-of-B
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(=> Message
'f (B) (Message)))]
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[object Actor-4
{script
{=> {Behavior Message]
(foreach [[Actcr Behavior'] Message']
in [Behavior <== Message] do
[Actor <- [Behavior' Message'])))]
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[object Actor-B

(script
(=> [Behavior Message]
[Actor-B’ <= [Behavior Messagell))]

[object Actor-B’
(script
(=> [Behavior Message]
(foreach [[Actor Behavior'] Message’]
in [Behavior <== Message] do
[Actor <- [Behavior’ Message'])))]
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