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An Event Abstraction Method in Distributed Computations
Based on Control Flow

HAarRUMASA TADAT and MASAHIRO HIGUCHI!H

In this paper, we propose a simplification method of structure of distributed computations.
In general, distributed computations are modeled as partial ordered events. In order to fa-
cilitate analysis of distributed computations, event abstraction has been proposed. Event
abstaction reduces apparent complexity of a distributed computation by replacing some re-
lated events with one abstract event. The existing method of event abstraction is difficult
to use because an analyzer should grasp the structure of the distributed computation. We
classified the causal relation of events into two types, that is, the control dependency and the
data dependency. Then, we defined the control flow based on the control dependency. In the
proposed method, closed control flows are extracted from the distributed computation. Since
each closed control flow can be considered as a module in the execution, events involved in a
closed control flow are replaced with an abstracted event. To evaluate the proposed method,
we implemented a visualization tool of distributed computations based on the method. We
applied the tool to some of distributed programs and showed that the proposed method is
useful for detecting some kind of programming errors.
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Fig.1 An example of distributed computation.
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Fig.2 Interruption by receiving.
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Fig.3 Direct control dependency of send/receive events.
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Fig.4 Examples of control flow.
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EventAbstraction

1 HEAD — {a| -3z(z > a)}

2 foreach i € FE do

3 R[i] < null

4 foreach a € HEAD do

6 JO—¢

7 TAIL — ¢

8 F — ¢

9 VS = TRUE

10 visit(a)

11 if VS A (|TAIL| =1) A (JS = JO) then

12 FO100000000000OO00OO
visit(e)

13 Rle] «— a

14 F — FU{e}
15 if =3z(e 5 2) then
16 TAIL — TAILU {e}

17 else

18 foreach i such that e — i do
19 if;:000000000 then
20 if P(e) = P(i) then

21 JS — JSu{i}

22 else

23 JO «— JOo U {i}

24 if R[i] = null then

25 visit(i)

26 else if R[i] # a then

27 VS = FALSE
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Fig.5 The algorithm for event abstraction.
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Fig.10 An output of visualization tool (before event
abstraction).
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Fig.11 An output of the visualization tool (after event
abstraction).
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