Vol. 46 No. SIG 4(ACS 9) gobooooooooooooooooobooboooo Mar. 2005

O0000NASODODOO X-NASO
ooobobbgogoooobgn

0O o o of o o o of o o Of
O 0 ot o o o ot

00000 NASOOODOOOOOO0O0DDO0O0O00O00000 NASOOOOOoooooooo
0ooo0oo0oooooO0Ob00b0000000000000 NASOOOOOOOoOoooooooo
00 NASOOOOODOOODOOOODODOOO00O00D0000000D0000 NASOODODOOO NAS
000000000000 00000000000000000 NFSOOOOOOOOOOOO0O0O0
gooooOo0ooOoO0o0O0O0OOoO0OO0O00O0OO0O0000COOO0OO0000COO0OO00CO0000O0
gooooooooooOoOoOoOoobooOoOooOobOcOoO0OoOoOobOcOoOoOoOooOooObOcOoOoOoOobOoOoooon
NFSv3 000000000 NASODOO X-NASOOOOOOOooOooooooooooooo
goo0oooOo0o0oOoO0o0ooO0o00bOO00O0O000O0O0O000C0O0O00O0O00O000000O0
gooooooooooooOOOOOOCOOOOO0O0O0O0OU0OOOOOOOOOOOOOOoOoooo
000000000000 X-NASO 80%0 000000000000 000O0O000oooooo
0000 X-NASO 70%0000000000000000 NASOOOODOOOooDOooooooo
00000000000 NASOOOOOOOOoOOooooooooo

An On-line Backup Function for a Clustered NAS System (X-NNAS)

YOSHIKO YASUDA, SHINICHI KAWAMOTO," ATSUSHI EBATA
JuNn OkiTsut and TATSUO HIGUCHIt

An on-line backup function for X-NAS, a clustered NAS system designed for entry-level
NAS, has been developed. The on-line backup function can replicate file objects on X-NAS
to a remote NAS for each NFS operation in real-time. It makes use of the virtualized global
file system of X-NAS, and sends NFS write operations to both X-NAS and the remote backup
NAS at the same time. To reduce the overhead of the on-line backup function, a replication
cache, a replication thread, and a partially asynchronous method have been developed. The
performance of the on-line backup function was evaluated and the evaluation results show
that the on-line backup function of X-NAS improves the system reliability while maintaining
from 70% to 80% of the throughput of the X-NAS without this function.
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Fig.1 Architecture of on-line backup function.
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Fig.2 X-NAS overview.
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Fig.3 Flow of WRITE operation with on-line replication.
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Fig.4 Timings of WRITE operations with on-line replication.
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Table 1 Experimental environment.
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Fig.5 Throughput and average response time of X-NAS
with or without on-line backup function in the case
of NetBench.
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Table 2 Difference of NFS procedures between fileset 1

and file set 2.
gooooo goooooo 1 oooooog 2
WRITE 84.16% 74.92%
CREATE 2.63% 3.62%
MKDIR 0.00% 0.46%
LOOKUP 5.26% 8.88%
GETATTR 5.26% 6.80%
COMMIT 2.66% 3.90%
READDIR 0.02% 1.33%
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Fig.8 Issue intervals of NFS operations on X-NAS with
or without on-line backup function in the case of
writing the file set 1.
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Fig.9 Issue intervals of NFS operations on X-NAS with
or without on-line backup function in the case of

writing the file set 2.
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