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B Outline ,

A Overview of the K computer and its file systems

A Activities for high availability and performance
A Alleviation of MDS load using loop-back file systems
A Elimination of client evicts
A Optimization for alleviating interference by huge data accesses

A Summary




Overview of the K computer
and its file systems



System configuration of the K computer__
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- Overview of the K computer

The K Computer
Compute nodes
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FEFS is used for both LFS and GFS.
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File system at the K computer
I «—¢

A Organization of file systems at the K computer
i LFS : Performance oriented
A for high performance 1/0 during computation
I GFS : Capacity oriented
A for huge data storing and high redundancy

Totalvolume size ~11 PB > 30 PB

#volumes 1 11
# OSSs 2,592 108
# OSTs 5,184 3,024

Disk system of OST RAID5+0  RAID6
RAID6 FRewthree volumes only)?

"1 New three volumes have been introduced in Apr. 2017.
2 Extended RAID6 by Fujitsu (RAID6 FR) available for the new three volumes




Activities for
high availability and performance

Aulleviation of MDS load using lodyack file systems
AElimination of client evicts
KOptimization for alleviating interference by huge datscesses
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lead to high load of MDS.

A High load of MDS on LFS may
affect many user applications

accessing LFS.

20000

A Providing loogback file systems
(rank-directory)to alleviate high
MDS load

A Rankdirectory is recommended

for user applications which access

many files.

ops in MDS
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Rank-directory (loopback file system)

(< Storage space at LFS > )
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«——— Accesses to a shared directory
Accesses to a rank-directory

A Reducing MDS accesses leads to effective utilization of LFS.
A 1/0 accesses in rardirectories are free from slowdown of MDS performance.
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Single nod_e_I/O performance evaluation by using I0zone

A FEFS (shared directory among nodes) vs. loopback

A Loopback outperformed FEFS for smaller data size with the help of file
system cache.

write (64KB 1/O block) read (64KB 1/O block)

4000

4000

3500

3500
=4 FEFS

3000 | == Loopback 3000 - .i"‘. -T

2500 2500

2000 %7 2000 Lanaas T SWA \
1500 1500 \ \\

1000 T e Fers
=—fi—| oopback
500 W 500 4

0 T T T T 1 0 T T T T 1
1.0eE+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
Bytes Bytes

MB/s
MB/s

1000

K. Yamamoto F. Shoji, A. Uno, S. Matsui, K. SaBagyasyand SSumimotq
a! y | &nd Blimiaation of Clierivictions ora Large ScaleustreBased File Systexre %@go
K computer




Total metadata access performance

A Create '_Zélio_ps/node, unlink 37K ops/node by mdtest (100 files/node)
A Rank directory (loopback) scales with a large number of processes.
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Impact for MDS load average
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A MDS CPU load
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< MDS CPU load\over time before and after loopback introduction through two steps(afterl and after2) >

* Some large class job did not use loopback.

A MDS load average per hour: reduced to 1/3.5
A Peak occurrence times per day (over 50%, 70%): reduced to 1/30
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- Eviction problem ,

A Eviction
i File server evicts a client when a client does not work properly, e.g. no
response to requests from servers.

A Impact of eviction
I /O accesses of running jobs on the node will falil.
A In many cases, jobs affected by evictions are aborted.

U

I Frequent evictions led to a decrease in node utilization seriously.




- Mitigation of evictions

A Elimination of client evictions that we have done

I Step 1: Eliminating evictions during system board maintenance by
system operation level

I Step 2: Eliminating evictions during system board maintenance by
improvement of file system level

U

A The two fixes reduced eviction occurrence ratio by a 1/72.

Eviction occurrence ratio/node

0.47 0.0065 1/72
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