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Abstract

We are developing a parallel script programming language MegaScript
for large-scale workflows. MegaScript is an object-oriented programming
language and each task and communication channel called stream is repre-
sented as an object. Thus, the executions of large-scale workflows are lim-
ited by the memory size of the master host. Therefore, we have proposed
a scheme largely reducing the number of objects using array contraction.
Although contraction of TaskArray largely reduces objects created for a
task array, the contraction of each task array may not be so effective in
workflows with hierarchical parallelism. Therefore, we have proposed a
scheme to contract such workflows. However, this method is not imple-
mented in MegaScript. This paper presents the design and evaluation of
contraction method in MegaScript.

We provide a new API class TaskNet for brief description of sub-
wrokflows. Users can also create a group of subworkflows using array
of TaskNet. Applying contraction for the array of TaskNet, the hierar-
chical workflows can be contracted. Using this method, workflows are
created efficiently and required a small amount of memory.

Using contraction method, memory size problem has been solved on the
master host.Although, contraction methods can not be used effectively
on the slave hosts. The current implementation of MegaScript runtime
creates all task processes at the beginning of a workflow execution. Thus
all contracted task arrays must be expanded. Therefore, we propose
a new design of MegaScript runtime which enables workflow execution
with progressive creation of task processes. This design can minimize
the expansion of contracted arrays and efficient workflow execution is
possible.

As the result of evaluation using contraction method, the required
memory size was reduced from 100-200MB to 2-3MB on the master host.
Although proposed method increased execution time, large-workflow which

can not be executed in existing MegaScript runtime can be worked well.
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class ParaRender < TaskNet
def struct(frame)

w N

ray = TaskArray.new(6, ‘"ray", frame,
proc{lil| i*100+1}, proc{|ili*100+100})

montage = Task.new("montage")

s = Stream.new

s.connect(ray, IN)

s.connect (montage, 0UT)

self.connect (montage, 0UT)

9. end

10. end

11. render = TaskArray.new(1000, ParaRender, 1..1000)

12. encoder = Task.new("encoder")

13. s = Stream.new

14. s.connect(render, IN)

15. s.connect(encoder, 0UT)
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Us3: 0000gobbbougooboouoooon

APIDODOODOODO 000000 (bytes)

oood DDDD‘DDD(%) goon DDDD‘DDD(%)

goooo cGOoooon
100 1,003 7 99.30 222,159 1,957 99.12
1,000 10,003 7 99.93 2,218,359 1,957 99.91
10,000 100,003 7 99.99 | 22,180,359 1,957 99.99
100,000 | 1,000,003 7 100.00 | 221,800,359 1,957 100.00

gooogg Montage
100 518 318 38.61 119,400 82,293 31.08
1,000 5,018 3,018 39.86 1,172,400 788,793 32.72
10,000 50,018 30,018 39.99 | 1,1702,400 | 7,853,793 32.89
100,000 500,018 | 300,018 40.00 | 117,002,400 | 78,503,793 32.90
gooooo Epigenomics

100 809 17 97.90 150,143 3,261 97.83
1,000 8,009 17 99.79 1,488,443 3,261 99.78
10,000 80,009 17 99.98 | 14,871,443 3,261 99.98
100,000 | 800,009 17 100.00 | 148,701,443 3,261 100.00
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out put _program

array_foreach

052200 NOOODOODOODOO

gobbbobobboougooogobboobbboooooooboo
gobbobobbobouooooooobbbobbbuodooooobbbo
gobobboobbboodooogobobobbouoooooooboboo
10MByteU NO 8000 D 0D O0DOODOoOoOoboOoUunOND 10000000
goobobbbbbotbodooobooooooooooooobooo
gobbbbobbtuodoooooobbbbboduoooooobbobo
gboboboooobbbuogooboboooobooooon

gbobodbobogbobbobuogbobooboobobad
OO0O0O0ODOODOOOODOOOO00000ooo0o0o000000d MegaScript
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0540000 (D)

0ooao | 0000

N |O0DO0OD0OOODOO:10MByte
100 427.1 434.9
200 855.6 862.7
400 | 1779.9 1878.9
600 |  2919.0 2044.3
800 |  9543.1 3996.8
1000 : 5069.9
N | 000000000 :20MByte
100 851.5 867.3
200 | 1780.4 1872.4
400 | 6774.8 4000.5
600 - 6133.4
800 : 8256.6
1000 - 10369.9
N | 00D0D0O00OO0O:30MByte
100 | 1284.9 1378.0
200 | 2680.3 2032.4
400 . 6147.6
600 - 9324.1
800 . 12509.0
1000 - 15697.4
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GXP Make 0 Makefile 00000000000 O0O0OOODOGNU make
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0000000000 Omake0 0000000000 OO0ODODOO0ODO
O00Pegasus0 Switt 000000 XMLOOODOOOOOOOOOO
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