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A Cooperative and Successive Control Model
for Real Time Processing of Interrelated Tasks

HIROYUKI WATANABE! and TOYOHIDE WATANABETft

The object-oriented paradigm is very successful to model various kinds of entities as in-
dependent objects. However, this paradigm is not sufficient to control independent objects
dynamically. The reason is that the object-oriented paradigm does not focus on the dynamic
interactions among objects. With a view to constructing a secretary model which can man-
age many different jobs effectively and flexibly like a well human secretary, it is important
not only to model various kinds of operational objects but also to establish a flexible control
mechanism for managing the interrelated objects effectively. In this paper, we regard each
object as a task executer, and address a dynamic control mechanism among interrelated tasks
on the basis of the concepts of cooperativeness and successiveness. In particular, we focus
on the event handling and task scheduling: the event handler organizes the interrelated tasks
derived from the requested event, and the task scheduler controls them dynamically. These
two components are important to execute the interrelated tasks effectively and also powerful
to cope with both the changes of outside situations given as requests and the conditions of
inside states like the resource restrictions. In addition, we describe the cooperation between
the event handler and task scheduler through the task failure handling.
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Fig.11 Structure of task scheduler.
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Fig. 12 Failure handling.
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Fig.13 Task execution.
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Object subclass: #Task
instancevVariables: ‘receiver method arguments failureEvent...'
classVariables: ‘’
poolDictionaries: ‘'’
category: ‘Secretary-System’!

{Task MethodsFor: ’'execution’!

execute
“execute the task"

| value |
{
value := receiver perform: method withArguments: arguments.
value = #failure
ifTrue:
(failureRvent generate)
] fork! 1!

14 Smalltalk {28755 R 7 0'Jiff
Fig. 14 Task execution on Smalltalk.
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Brx=np
ER DL

E15 AND-OR 757 ['TO ¥ A 7 KD
Fig.15 Example of task failure on AND-OR graph.

procedure O—JL - Ny JEBRITZZXIDRE
input Tonge W5 25 O%1y
Log : 7 vy kAL M EGUY Ryt
output VIPPRRUY SRR S EINF SAE SRS A 3 478" ¥4
begin
foreach ¢ in Log (b~ % CROEIZHESF SIV MUY %) do
if 15 T (2505404 then

Tuse = Tuna — (1)

else if r 77> » 7 - k142 b and T 77 then
NTDAT S 7 b T sy R b DPEEIRE
return

else
Tii = Tha + {1t}

endif

done

end

B18 Hilis Ar o7 Ty X4
Fig. 16  Algorithm for determining redone tasks.
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