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MPI-1O / Gfarm

MPI-10/Gfarm is an MPI-IO implementation for the Gfarm file
system designed to achieve scalable parallel I/O performance.
Problem : Poor performance of parallel writes to a single file

Hadoop / Gfa

We have developed a Hadoop-Gfarm plugin which enables
Hadoop Mapreduce applications to access a Gfarm file system.
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Reliable Distributed Metadata Servers
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We implemented and evaluated
a log-exchange based Master-
slave Metadata server that evalu-
ates the relationship between
various trade-offs such as perfor-
mance, consistency, durability,
reliability, and availability.

—— alisync_fe_create
—te— async_fle_create

16 24

. NODE1  NODE2
Parallel writes > | I
to a single file I8 B

Each process creates
adifferent file and writes
to own local storage

WRITE
FILE-A

e R e

metadata [1]

[FILE - Alg] Alg Gfarm
metadata

WRITE WRITE

Saved metadata
translates split file to
original file

[ File system API ]
3

Integration of storage
P\g Hive

Hadoop Gfarm plug-in egacy
VapRB«.ue appllcatlun appllcannn
[ HDFSCM"“‘WW ][ — d"""'b"’y ] m

(oo s ) (o)
Hadoop-Gfarm software stack

Use same file system among variety of
applications.

Evaluatlon parallel write to a single file

MPI-0/Gfarm achieves

3
=
@
H

N TR

Numbe of Nodes.

Optimization of Remote File Access

Dynamic optimization method for remote file access systems

under the high network latency environment.
Change the transferring block size dynamically:
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Redundant Data Storage Method

We plan to propose a redundant data storage approach through
the use of erasure coding scheme, while keeping high 1/0
performance
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Both of schemes can tolerate one failure of data access, although
capacity overhead of replication is high (at least 2 copy of whole
data blocks). On the other hand, if we adopt erasure coding,
~capacity overhead is smaller than replication.

~computation costs of encoding/decoding are needed.

This research is supported by the RENKEI
(Resources linkage for e-Science) project
sponsored by MEXT of Japan.

RENKEI aims to federate (= renkei) e-Science
communities through research and
development of middleware technologies.
RENKEI website: http://www.e-sciren.org/
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METI Next Generation Green IT infrastructure:
Accountability for Cloud Computing

As part of a 3 year effort to create highly reliable and accou-
ntable cloud storage platforms (PI: NTT Communications),
The Ministry of Economy, Trade and Industry(METI) has aw-
arded The University of Tsukuba a grant to research exascale
cloud storage infrastructure technologies capable of federat-
ing thousands of individual clouds.




