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1. function Schedule(workflow)

2. workflowl = SubWorkflowToPseudo Task(workflow)
3. workflow2 = TaskArrayToPseudo Task(workflowl)
4. DagSchedule(workflow2)

5. end
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01. function DagSchedule(workflow)

02. foreach(task 7; in workflow)

03. Calculate rank of T; and Insert T} to list
04.  Sort list in descending order of the rank.
05.  while(list.length > 0) do

06. task T; = list.first

07. if 7} is a pseudo task of the ITS /; then

08. tasks = each task in the ITS I;

09. IndepSchedule(tasks)

10. else if T; is a pseudo task
corresponding to the sub-workflow N, then

11. DagSchedule(Ny,)

12. else

13. Mapping(T;)

14. end

15. list = list - T;

16. end

17. end
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01. function IndepSchedule(tasks)
02. if tasksis a ITS of sub-workflows then
03. 1sSubWorkflow = true

04. else
05. 1sSubWorkflow = false
06. end

07. Insert each task of tasks to list
08.  Sort each list
in ascending order of the computational cost
09.  while(list.length > 0) do
10. task T; = list.first

11. if isSubWorkflow = true then
12. workflow = the sub-workflow
of the pseudo task T;
13. DagSchedule(workflow)
14. else
15. Mapping(T;)
16. end
17. list = list - T;
18.  end
19. end
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01. Pseudo task of the dotted frame (1)
02.  Pseudo task of the thick-frame (2)

03. conv

04. Pseudo task of the dotted frame (3)
05. blast

06. blast

07. :

08. blast

09. ClustalW

10.  : (Pseudo tasks of other thick-frames)
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1. function DynamicReschedule(T, C')

2. Schedule(T, C)

3. while (all tasks in 7" are not finished) do

4 sleep until receiving any event

D. if event is TaskStartedEvent then

6 T =T - the started task T;

7 else if event is PerformanceChangedEvent then
8
9

update C
Schedule(T, C)
10. end
11. end
12. end
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0 421: 000000000000000

1. function ListSchedule(workflow)
2. list = SortByPriority(all tasks)
3. while (list is not empty) do

4 targetTask = list.first

5. Map ToHost(target Task)

6 Delete targetTask from list
7. end

8. end
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1. function DRAS(T, C)
2 globalList = SortByPriority(T')
3. RasSchedule(globalList, C')
4. while (all tasks in 7" are not finished) do
D. sleep until receiving any event
6 if event is TaskStarted Event then
7 list = list - the finished task T;
8 else if event is PerformanceChangedFEvent then
9. update C
10. end
11. if CheckTriggers(event) = true then
12. RasSchedule(globalList, C')
13. end
14. end
15. end
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1. function CheckTriggers(event)

2 if event is Finished TaskEvent then

3 task = the finished task.

4, if task is a member of ITS I;then
5. if all tasks in I; are finished then
6 return true

7 end

8 else

9. return true

10. end

11. end
12. return false
13. end
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function RasSchedule(list, C)
Copy list to tasklist
while (tasklist is not empty) do

MapToHost(target Task)

1.
2
3
4. targetTask = tasklist.dequeue
5
6. end

7.

end
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0 49 DRASODOODODOOOOODOOOODOODO
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0O 4.11: DRASODOODOODOODOOOODOOO

No. of Tasks 100 500 1,000
DRAS (sec) 0.594 | 41.150 | 73.781
conventional (sec) 4.513 | 131.602 | 440.606
execution time ratio | 0.497 0.833 0.741

O 4.12: Performance with Dynamic Changes Frequency

/A 100 500 1000
DRAS (sec) 73.781 | 22.800 | 14.597
conventional (sec) 440.606 | 58.934 | 32.117
execution time ratio 0.741 | 0.697 | 0.695
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