BRID
High Performance Data Analysis DATA FARM

for Particle Physics using the Gfarm file system

Shohei Nishida, Nobuhiko Katayama, Ichiro Adachi (KEK)
Osamu Tatebe, Mitsuhisa Sato, Taisuke Boku, Akira Ukawa (Univ. of Tsukuba)

1. Belle Experiment 2. Gfarm

E Commodity-based distributed file system that
federates local disks of compute nodes

E Tt can be shared among all cluster nodes and clients

v'Just mount it as if it were high-performance NFS

E It provides scalable I/O performance w.r.t. the
number of parallel processes and users

E It supports fault tolerance and avoids access
concentration by automatic replica selection

®B Factory experiment in KEK
(Japan)
@14 countries, 400 physicists
®KEKB accelerator (3km
circumference)
v'World’s highest luminosity
v Collide 8GeV electron and
3.5GeV positron
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3. Challenge PR S

Use Gfarm file system for Belle analysis

http://datafarm.apgrid.org/

& Scalability of Gfarm File System up to 1000 nodes
» Scalable capacity federating local disk of 1112 nodes

@ 24 GByte x 1112 nodes = 26 TByte

@ 1112 file system nodes 24.6 TB of reconstructed data is stored

» Scalable disk 1/0 bandwidth up to 1112 nodes »=1112 compute nodes on local disks of 1112 compute nodes

© 48 MB/sec x 1112 nodes = 52 GB/sec »23.9 GB x 1061 + 29.5 GB x 8 + 32.0 GB x 43 .
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4. Measurement
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Completely scalable bandwidth improvement,

. . . Scalable data rate improvement is observed
and 100% of peak disk I/0 bandwidth are obtained IMprov !

Our team is the winner at the Storage Challenge

5. COhCl USion in the SC06 conference:

eScalability of Commodity-based Gfarm File System up to 1000 nodes is shown SC6 wg
v'Capacity 26TB, Bandwidth 52.0 GB/sec S ios Chrafiengs
v'Novel file system approach enables such scalability. Winner-Large Systems

eRead 24.6 TB of “mdst” data within 10 minutes (52.0 GB/sec) 1':_-3'_;"' i e G P
v'24.0 GB/sec

v'3.000 times speedup for disk I/O




