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MetaFa: Metadata Management System
for Flexible Data Access
in the Wide Area Network Environments

MINORU IKEBE,! ATsuo INOMATA, !
KazuTtosul Fujikawa™h12 and HipEKT SUNAHARATLTS

An enormous amounts of data generated by applications on the grid or the
cloud computing are still output to storages scattered on the Internet. However
in such the situation, a burden of users that they find out their target file become
increasingly bigger if an existing access method is applied to the environment
without change the current architecture. Metadata is very useful to represent

the characteristics of data. Meanwhile if users can access by the characteristics
or semantics, they can specify the target data intuitively. In this paper, we
propose a wide-area distributed metadata management system MetaFa which
is enable to access data and collect the metadata by such the characteristics or
the semantics especially automatically and efficiently. MetaFa can acquire the
metadata at real time with low-efficiency for an application I/O performance
on a worker node. Also, the metadata management server can manage a variety
of application metadata without managing the application metadata schemas.
To evaluate an effectively of MetaFa, we implemented a prototype of MetaFa
system. Finally, we mentioned and discussed about a possibility of MetaFa can
be applied to the wide-area distributed computing.
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Fig.2 Grid computing application environments.
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Table 3 Specification of worker nodes.

ooo A Intel Pentium 4 3.40 GHz, Mem: 2 GB, OS: Ubuntu 10.04

HDD: HITACHI HUAT722020ALA330 2 TB, 7,200 rpm, Filesystem: ext4
Intel Core i7 3.2 GHz, Mem: 12 GB OS:Ubuntu 9.04 (x86-64)

HDD: HITACHI HUA722020ALA330 2 TB, 7,200 rpm, Filesystem: ext4
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HDD: Maxtor 6L160MO0 160 GB, 7,200 rpm, Filesystem: ext3

ooo D Sun UltraSPARC T2 1.4 GHz, Mem: 64 GB, OS: Solaris 10

HDD: SAS 146 GB, FC: SAS300 GB, 150,000 rpm, Filesystem: ZFS
Intel Pentium 4 3.06 GHz, Mem: 2 GB, OS: Ubuntu 8.10

HDD SEAGATE ST3120026A 120 GB U100 7,200 rpm, Filesystem: ext3
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Table 4 The average RTT between each nodes.
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Table 5 Specification of worker nodes and MetaFa-MMS server.

oooooo F Intel Xeon Quad-core X5570 (2.93 GHz) x2,

24 GB DDR3-1333, CentOS 5.4 (x86-64),

HITACHI H103030SCSUN300G SAS 300 GB 10,000 rpm x4
oooooooooo Intel Xeon L5520 (2.26 GHz),

12 GB DDR3-1333/PC3-10600, Ubuntu 9.04 (x86_64)

HITACHI HUAT7250S SATA 500 GB 7,200 rpm
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Fig. 16 Scalability of metadata replication on the campus network.
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0 6 PlanetLab 00000000
Table 6 Minimum hardware requirements for planetlab nodes.

CPU Intel cores x4 @Q 2.4 GHz
RAM | 4GB
Disk 500 GB
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Table 7 The average of RTT to the PlanetLab nodes.
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Fig. 17 Scalability of metadata replication on the PlanetLab network.
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Fig. 18 Experiment environments using Dummynet.
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Fig. 19 Scalability of metadata replication on the campus network using Dummynet.
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