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A Fast Adaptive Scheduling Scheme for Large-scale Workflows

MASAKI MaTsuMoTo, Kazuniko OHNo, !
TAKAHIRO SASAKIT' and TosHio Konpo 1

Task scheduling is very important for efficient execution of large-scale work-
flows. However, scheduling large-scale workflows using existing scheduling
schemes is not practical because of the huge computational costs.

To solve this problem, we have proposed an adaptive scheduling scheme with
low computational cost. However, many practical workflows are collections of
sub-workflows and the scheme may not schedule them efficiently. Therefore,
we propose a new scheme that improves adaptive scheduling. In our scheme,
sub-workflows are replaced to pseudo tasks and an adaptive scheme schedules
the workflow which contains pseudo tasks and each sub-workflows separately.
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The evaluation using an abstract simulation shows the scheduling time of our
scheme is approximately 1/100 compared to the adaptive scheme.
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Fig.1 Workflow Example
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1.function Schedule(workflow)
2.  SubWorkflowToPseudoTask()
3. TaskArrayToPseudoTask()

4. DagSchedule(workflow)

5.end

02 00oO0oooooooo
Fig.2 Algorithm of Proposed Scheduling Scheme
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1.function DagSchedule(workflow)

2. foreach(O OO T; in workflow)
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Fig.3 Algorithm of DagSchedule() function
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1.function IndepSchedule(tasks)
2. if tasks 0000000000 OCOO0O0O00O0ODODOCOOOOOOO then
3 isSubWorkflow = true
4. else
5. isSubWorkflow = false
6 end
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8. while (list.length > 0) do
9 000 T; = lbst.first
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11. workflow = 00000 T; 0000000000000
12. DagSchedule(subworkflow)
13. else
14. Mapping(O 00O T;)
15. end
16. list = list - OO0 T;
17. end
18.end
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Fig.4 Algorithm of IndepSchedule() function
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