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A User-level Extension Scheme for a Task Parallel Script Language

YUSUKE SAKAGUCHIL,® KAZUHIKO OHNO, TAKAHIRO SASAKI,!
Tosuio KoNDot and HIROSHI NAKASHIMAt.00

We are developing a task-parallel script language named MegaScript for mega-scale parallel
processing. MegaScript regards existing sequential /parallel programs as tasks, and controls
them for massively parallel execution. Although MegaScript runtime and task programs
should be specialized to the target application and platform to obtain high performance, it is
undesirable for portability and reusability. To satisfy these conflicting requirements, we pro-
pose a user-level runtime extension scheme named Adapter. This scheme enables programmers
to extend and optimize behavior of the application without modifying the runtime nor task
programs. The evaluation of our implementation achieved both efficient programming and
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enough performance for practical use.
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Fig.1 Example of task network.

tp = Task.new_array(N, "producer")
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s = Stream.new

s.connect (tp, IN)
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Fig.2 Example of task network definition.
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class MyAdapter < Adapter
def callback(msg)
if msg =" /"log/
return nil
else
return msg
end
end
end
tw = Task.new("worker")
tw.event_output = MyAdapter.new

03 ODOooooo
Fig.3 Example of Adapter.
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Fig.5 Adapter chain.
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Fig.6 Shared variables between Adapters.

3.6.3 000O0O0OOOOOOOO

oo0ooo0ooOooo0ooOoOobOoOoooOoooo
oo0o0ooO0oO0bo0oOo0oooOo0ooooooooooo
oo0ooo0oo0OooOo0O0OoOoooOoOooOoOoOooonO
00 partner 000000 0O0ODO adapter_shared
0o0o00oo0o00o0o00O00000000000000
ooooooooooooooooooon e
ooooOooooooboOooooooooooboooa
ooooo0oooOooOoO0OboOo0oooOoooOobooO
oooooooooOooooo

o0o00oO0oO0o0ooO0oooO0ooooOooooooad
pooooooooOoOoOOOOOOOOOOOOO0
oo00o0oooooooOo0oOooooooOoboooo
00000o000o00dd e O000O0OAdapter O
000 relate 00000000O000O000O0OO
o0000o0ooo e OO0OO0OOOOOOOOODOO
O000a O callback 000000000000
O000000 relatedcall OO0 OO0OOOas O
callback 10 O00O00O0O0O0O0O0O0O0O0OCOOOO
oo0ooo0o0oo0oOoo0o0oOoO0boOooOoOoOooonO
oo0ooo0o0oOo0ocOo0ooOO0OOobOOooOoooo
oo0oooOoooOoooObOoOoooOoooOobooo
oooooo



302 gooooooooooooooooboooooo Sep. 2006

4. 0O O

41 0000000000
000000000000000000000000
(1) 0DOOoOoOoOoO
MegaScript 00 0000000000000
000000000000000000000
oooooooo
(2) 0ODOODOOOOO
000000D000000000000000
000000000000000000000
nfufsfalalufalals
(3) DOOoOOoOO
0000000000000000000000
00000000000000000
(4) 0DOOOOO
000000000000000000000
000000000000000000000
0oooooo
00000 callback 0000000000
000000000000000000000
000000000000000000000
(3)0(4)000000
0000000000000 MegaScript 0000
0ooooo
4.2 APIOOOOOO
000000000000 MegaScript 0 APIO
000000000 APIOODO0O0O0D00000
000000000000000000000000
00000000000000000Adapter 000
000000000000000000000000
000000000000
00000000000000000 Adapter O
Task 0 Stream D000 APIOODO0 100000
MegaScript 1000 00000000000000
000000000000000000000000
0000000000000000000000000
0000D000000000000D00000000
afufalulufsfaln
43 0000OOO
00000000000000000000000
0000000000000 callback 100000
000000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000

request

2 7 il (s AR 1) =4
Ly

07 00000000OO00OO00OO0OO
Fig.7 Model of Adapter callback.
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Table 1 Time for initialization and finalization.
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Table 2 Execution time of genom.
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Table 3 Overhead of calling Adapter method.
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04 000000000 genomO0OOO00O
Table 4 Execution time of tuned genom.

oooo 2 4 8 16 32
task (0) | 758.25 385.96 198.61 106.20 65.00
0 Ada O | 0.9973 0.9907 0.9900 0.9456 0.9671

filter () | 759.80 386.64 199.04 106.32 65.33
0 Ada O | 0.9994 0.9925 0.9922 0.9467 0.9720
0 task 0 | 1.0020 1.0018 1.0022 1.0011 1.0051

05 100000000000000000000000
Table 5 Execution time of genom on single host.

oooo 1 2 8 32
Ada (O) 279.49  279.68  280.09  283.93
task (0) 278.85 278.99  279.49  281.32
0 Ada O 0.9977  0.9975  0.9979  0.9908

filter (0) 279.42  279.58  280.05  281.82
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0 task O 1.0020  1.0021 1.0020 1.0018
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class ReStartAdapter < Adapter
def callback(arg)
if arg == false
self.partner.create
end
end
end
task.event_terminate = ReStartAdapter.new
08 0000000000000
Fig.8 Task restarting Adapter.

class ReStartAdapter2 < ReStartAdapter
def callback(arg)
if arg == false
super (arg)
self .partner.adapter_shared["msg"] .each do
Imsg| self.partner.stdin.print(msg)
end
end
end
end
class CommAdapter < Adapter
def initialize
self.partner.adapter_shared["msg"]=Array.new
end
def callback(msg)
self.partner.adapter_shared["msg"] .push(msg)
end
end
task.event_terminate = ReStartAdapter2.new
task.event_input = CommAdapter.new

09 OO0OoOOooOOooDoooooo
Fig.9 Extension of task restarting Adapter.
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