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A Parallel Processing Technique on the NICT Science Cloud
via Gfarm/Pwrake
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For data intensive science on cloud systems, we need development of techniques for DIC (Data-Intensive Computing) as well as
HTC (High-Through-put Computing), MTC (Many-Task Computing), and HPC (High-Performance Computing). The DIC is a
new concept of large-scale data processing paying attentions to data distribution, data-parallel execution, and harnessing data
locality by scheduling of computations close to the data. As the data file size is getting larger, I/O time to read and/or write data is
not negligible compared with data processing time. We herein develop a DIC technique on a science cloud using Gfarm/Pwrak.
The Gfarm/Pwrake has been developed as an integrated system of both distributed file system and parallel data processing
system. With identifying file system nodes (FSN) and processing client node (CN) and giving higher priority to process files on

the local disk than on remote disks, we succeeded in progress of total performance in processing large-scale data files.
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Figure 1
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Construction of the NICT Science Cloud.



IPSJ SIG Technical Report

3. 0o

3.1 O0O0Od

020000000 0oobobbombobbO o NICT
000000000 DOO00DOO0DOD00DODOoo0oOOoooagn
OD0O000e6eDOO0DOODO Gtarm OO DOOODOOOODO
OOFSNODODODOO0O0OoOoooooeNODOoooooomag
o0bo0000bO0o0obOo0o@m@moobOoobogn Gfarm O
J0ooOoOoOoOoO DELL OO PowerConnect 6224 000
I0GbEO O 0DO0O0O0OODOO0 1000 200b00000O
oDo00oOoooooog

Gfarm meta server/Pwrake controller

»
i ~ 10G Switeh
| : |

g2 00000ogoo

Figure 2 The computer system for the experiment.
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Table 1 Spec. of computers for the present experiments.

Spec.
CPU number/node 8
CPU Intel Xeon X5550@2.67GHz
Main Memory 144GB
(O openSUSE 11.1 (x86_64)
HDD SATA 3 x4 (RAIDS)
HDD (read) 371 MB/sec
HDD (write) 137MB/sec
NIC 10GbE
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Table 2 Data files for the present experiments.

Spec.

Number of data files 782
2.2GB/file
1.72TB

File size

Total file size

Simulation - time

. . n-HDF5
' ' e

- —_—  — N o HDFS5
i R W W W e
Virtual Aurora (10MB)
tool

Visualization )

782 steps
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Figure 3 Data files for the present experiments.
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Figure 4 Upper: Processing time and I/O time at each step with 6 cores on each node. Lower: Same result in case with 1 core

(process) on each node. Red part: data processing time. White part: data I/O time.
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Figure 5 Load balance between nodes: Total time (data

processing time and I/O time) for each data file.
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Table 3 Data processing results on each node.

Node Core Step (file) Average Total processing

(process) number time (sec.) time (sec.)
H1 6 140 84.58 1973.52
H2 6 151 79.29 1995.40
H3 6 142 84.26 1994.08
H4 6 155 76.64 1979.86
HS5 6 100 118.50 1974.95
H6 6 95 125.35 1984.74
33 00
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Figure 6 Reference Experiment: Load balance between

nodes.
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Middle Spec machine(#6

* CPU# 8 cores

High Spec machine(#6)
« CPU# 8 cores
+ CPU: Intel Xeon XS550@2 67GHz
- Main memory: 144GB
+ 0S: openSUSE 11.1 (x88_64)
+ HDD: SATA 3 x4 (RAIDS)
Read: 371 MBisec Write: 137MB/sec
« NIC: 10GbE

Low Spec machine (#8)
* CPU# 8 cores
+ CPU:AMD Opteron Processor 2350
+ Main memory 16 GB
+ OS: 6penSUSE 11.1 (xB8_84)
* HDD: SATA 2 x1
Read: 127 MB/sec Write: 986MB/sec
* NIC: 1GbE

« CPU: Intel Xeon ESS0T@2 27GHz
+ Main memory: 16 GB
= 0S: openSUSE 11.4 (x86_64)
= HDD: SATA 3 x4 (RAIDS)
Read: 371 MBisec Write: 137MB/sec
« NIC: 1GbE
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Figure 7 The computer system for the reference experiment.
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