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Abstract

The demand for large-scale computing is increasing. A widely dis-
tributed system may be a practical solution for such purpose. Because
much large-scale computing are represented as workflows, we are devel-
oping a task parallel script language MegaScript for workflow model in a
widely distributed environment.

Application-specific implementation of the scheduling algorithm is of-
ten needed for efficient workflow execution. When the user implements a
scheduler onto a workflow system, the user must have enough knowledge
of low-level system code. The user often repeats writing similar code
because the scheduling algorithms of the same category require similar
features. To solve these problems, we propose a library which hides the
low-level system code, and shares the scheduler code in the same category.

We implemented several schedulers using/not using our library, and
compared the number of lines of scheduler code and the scheduling time.
Conventional scheduler code included about 30% low-level code. How-
ever, low-level code was eliminated from the scheduler code using our
library. The increased scheduling time was small enough for all sched-

ulers to use our library practically.
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01.
02.
03.
04.
05.
06.
07.
08.
09.
10.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

41.

class Interface
def inputEvent (event)

if event is init
init ()

else if event is taskFinished
taskFinished (host)

else if event is hostPerformanceChanged
hostPerformanceChanged (host/D)

else if event is hostldle
hostIdle (hostiD)

end
end
def init ()
end
def taskFinished (host)
end
def hostPerformanceChanged (hostiD)
end
def hostIdle(hostID)
end

end

O 44: Interface0 00 000O0O0O0O
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01. class HybridHEFTScheduler < SchedulerLib::Interface

02. def initialize()
03. Oscheduling algorithm
= new HEFTStrategy()

04. end

05. def init()

06. @scheduling algorithm.schedule()
07. end

08.  def hostPerformanceChanged (hostID)
09. @scheduling algorithm.schedule()
10.  end

11. end

O 4.5: HybridHEFTScheduler O O O O

01. class Task

02. Qcomputation_cost = 100 #J00000O0

03. Q@args = Array.new #0000 oogag

04. @stdins = Array.new #0000 gooooooon
05. @stdouts = Array.new #00oooooooo

30. end

046 00000 TaskOODOODOO
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01. class Task
02. @rank = 0
03. def setRank(r)
04. @rank = r
05. end
06. end
047 TaskOOOOOOOODO
01. class SchedulerLib: :SchedInfo
02. @rank = 0
03. def setRank(r)
04. @rank = r
05. end
06. end

O 4.8: SchedInfoOOOOOOO
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01. class HEFTStrategy

02. def initialize()

03. initialize all queues #0000 000000ooaa
04. @schedule_queue=master_host.schedule _queue

05. end

06. def schedule

07. @schedule_queue.each{[obj] _

08. if obj.class == Task

09. Otask queue.push(obj)

10. if obj.stdouts.size==0 #0000 O0OOO

#0 00000000
11. Obottomtask.queue.push(obj)  #U OO OOOOMN
#00000000

12. end

13. elsif obj.class == Stream

14. Ostream queue.push (obj)

15. end

16. 1

17. @bottomtask _queue.each{|taskl|

18. taskl.stdins.each{|stream| #0OOOOOOOOOO
19. stream.in tasks.each{|task2| #D00000000OO
20. computeCost(task2)

21. @predtask_queue.push(task2) #OOOOOOO
O #000000

22. 3

23. I

24. I

25. @bottomtask_queue = Qpredtask queue

26. @predtask_queue = []

27. Sort in descending order of task cost

28. Mapping(all tasks)

29. end

30. end

049 0000000000 HEFTStrategyO O OO OO
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01. class HEFTStrategy < SchedulerLib::DAGStrategy
02. def schedule
03. @bottomtask queue = getBottomTasks()

04. @bottomtask queue.each{|taskl]
05. O@predtask_queue = pred(taskl)
06. @predtask_queue.each{|task?2)
07. computeCost(task2)

08. }

09. }

10. Obottomtask_queue = Qpredtask queue
11. Opredtask_queue = []

12. Sort in descending order of task cost
13. Mapping(all tasks)

14.  end

15. end

0 410: 000000 ODO HEFTStrategy OO OO OO
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