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LHD Data Trend

 LHD DAQ& archiving system has a
massively distributed structure
v" having 110 DAQ nodes (2012)
v operates in every 3 min. = 180 /day

almost linearly.

* No. of DAQs continues growing /7 20
0

* Dataamount continues growing
exponentially.

v totally acquires ~ 18 GB/short-pulsN

* LHDshares the central storage
with QUEST and GAMMA10.

¢

* Easyscale-out and fault recovery
on the fly are mandatory for data
storage.
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Recent upgrade = “GlusterFS” distributed FS

 Background

v" The prior “cloud storage” was good to scale-
out the capacity easily.

v When a node failure happened, however, it
took many days to recover the lost replicas
and re-sync meta-data among all nodes.

v" Slow recovery is a serious problem, which is
caused by a large capacity of each RAID
volume having tens of TBs nowadays.

v" To speed up the recovery, each storage
element had better have a smaller size to
get replicated again.
= No RAID but a mirrored pair of 2 HDDs

* Requirements & Survey

v" Candidate software should provide faster
fault recovery and still a high scalability.

- Open source software:
“GlusterFS”.
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Storage Separation for Faster 1/0

* GlusteFS can provide ‘distributed’, ‘replicated’, and ‘striped’ volumes, and
their combinations like ‘distributed replicated’ one.

-2 For the data safety, replication-based one is preferable.

» GlusterFSis none of the parallel (striping) filesystem so that making a
replica may need longer time than writing a single data file.

v We need more 1/O speed for fast DAQs and steady-state experiments.

¢

 Ontop of the archived storage, an additional tier adopting GlusterFS
‘distributed replicated’ volume has been installed with using many SSDs.

2 Al A clients
Primary:
GlusterFSvolume 77T migrate
Host #1 @
i'r"g Secondary:
'S > simpleRAID set
Host #2 00000000 1Y
Wv
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0.5TB X 16 SSD X 2 > 4 GB/s (?)



Data Lifecycle Management
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* |ncase of continuously growing
data like LHD, 80 % of data are
younger than 3 years old.
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» Elder data being accessed less
frequently occupies only a small
part (20 %) of the whole storage.

Cumulative data amount /TB
S 3
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 We have already implemented

and tested a recall mechanism in Usef
LHD. It is based on the access . ﬂ”Sh
history in indexing database. \ re?ﬁ:aete\;@
@ read RAID #1 RAID #2
* However, we never put it on recau/mugrate

practical use until now. IB m .
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