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e |O framework: IOTool

* |O Tests:
— Intel X25-M 160GB SSD
— Sun 7410 Storage: ZFS
— Netapp: PAM Il & FlexClone
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T == Based on Open source project fio:
http://freshmeat.net/projects/fio/

e [t can be used to stress NAS or SAN
storage

* Run from a central server it monitors
serveral 1O servers
— To stress the storage behind
— To avoid limitation from a single server
— Central point to gather logs
— Dashboard from a central machine

e It can be run standalone on a 1O server
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lojob munmer wrap

per.sh
é Create n files  f—
Create N snapshat .
‘ every X secons » Eitilog
> ry
¥
Execute fio [ |
process
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|10IntelSSDBenchmark.pdf  (external/CERN account required)

* Five Intel X-25 M in RAIDO. Ext2 file system.
Locally attached.

 Server: 64 cores, 125Gb RAM, RHE5
« 100GB files

o Different workload size

— Write performance decreases as soon as SSD
gets full

e |O scheduler: noop vs cfg
(Completely Fair Queuing)
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https://dfs.cern.ch/dfs/Users/r/rgaspar/public/IOIntelSSDBenchmark.pdf�
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)B | Intel X25-M: Queue Depth

LI

Sustained Rate Random Reads
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|O PS Completion Time Standard
(us) Deviation (us)
60000
50000 IODEPTH=1 288.783124 126.295424
40000 IODEPTH=2 320.510819 135.099729
IODEPTH=4 318.405563 205.260997
30000 IODEPTH=8 372.784486 149.152536
20000 IODEPTH=16 517.758054 184.776984
10000 = 10PS IODEPTH=32 769.693771  265.919942
IODEPTH=64 1307.207774 382.034242
0 IODEPTH=128 2405.593282 592.249235
AR IO
(8’\ Q?/\ <§/\ (8’\ Qf\\" Q/\*?‘Q/\*?‘ RPN IODEPTH=256 4809.014412 850.041343
L XPFS <§</<§</<<<,2¢2<<<,2
OO O
AU U RO RO IODEPTH=512 9610.620898  1344.863408
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Intel X-25-M: MB/s & IOPS B N

1400
—a—a MB/s
1200
1000
800 Randread QD=16
600 =f—Randread QD=128
== Seqread QD=16
- =>¢=Seqread QD=128
200
0
4k 8k 16k 32k 64k 128k 256k
60000 S
50000
40000

Randread QD=128
30000 =i—Seqread QD=128
== Randread QD=16
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Sun Storage 7410 =T
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SunStorage7410Benchmark.pdf

« ZFS: dynamic stripping, compression, deduplication,
snapshot, dynamic file system sizing, 128-bits file
system ...

e Supports NFS v3 and v4

 Web interface (BUI) & CLI

* Analytics based on Dtrace

« Several possibilities to configure storage pool(s)

© « dbsunos1 A
hlanufacturer Sun Microsystems, Inc. oystermn 932GEB (2 disks)
fodel Sun Storage 7410 Data -
Serial 03520AF0Z5 Cache 186GB (2 disks)
Frocessors 2x2 30GHz Quad-Core AMD Log -

Cpteronitm) Pracessor 2356
hWlemory BAGE

Total 1.09TB 4 disks)

A

o= =T =7 =38 Disk Shelves

X oyl o -y et "

ey - =, =
e e e e HAME MANUFACTURER MODEL  DATA CACHE  LOG  PATHS
=i =y =y =10 @ @O 09030BKO1 Sun Microsystems, Inc. J4400 9.10TB - 34GE 2 o



https://dfs.cern.ch/dfs/Users/r/rgaspar/public/IOIntelSSDBenchmark.pdf�

f Sun Storage 7410. ZFS CERNLIpartmem
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IOPS Random Read - 8k file system block

12000 B RAIDG
10000 .
B RAID6 AfterCompression GZIP9
8000
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« Copy on write file system
» After 30 hours of random writes

8000 Sequential Read
7000 .\ IOPS
6000 == Before |O Write
5000 load async
4000 .
\ == After 10 Write load
3000 \ async
2000
1000 L\-\-\"ﬁ
0

« Defrag functionality will be included in next
release.
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Netapp: Performance CERN| T

-2 Accelerator Module I ERaitmen

« FAS3170 running Ontap 7.3.4 with 27 FC
data disks 15 rpm, raid_dp.

* Predictive cache stadistics:
— flexscale.lopri_blocks
— flexscale.normal _data_ blocks

IOPS Random Reads - 512GB PAM

MB/s C.Time(us)
16000
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10000

\ =4=—NoPam
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77.72949 1628.3538

64.24219  3971.2753

99.80176  5110.8363

86.19629 11866.698

86.34668  23703.034

74.13574 55230.67




EAS3170 + PAM II =T
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Histogram of IO completion (Oracle trace, 10046 event)
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Distribution of 10 operations completion time
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; FAS3140: Flexclone TN e
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« Based on snapshot technology

« Fast and easy to duplicate production
volumes. No extra space involved (0.5% of

original parent volume size).

dbnash30l> vol <lone create clonetest_clone -b clonetest

dbnash30l> snap 1ist
volume clonetest
worlking. ..

% used % /Ttotal date rame

0% 0% 0% ¢ 0%) sSep 10 15:58 <lone_clonetest_clone.l Chusy,vclonegl

» Possiblility to split the relationship:
— vol clone split
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* No difference among parent and clone volumes

« Defragmentation should be taken into account on
both clone and parent

14000
N SegRead IOPS
12000
10000 - o—Master Volume
Before
8000

=—-Master Volume After

6000

== Clone Volume
4000

=>=Master volume After

2000 + Reallocation

8k 16k 32k 64k 128k 256k
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Questions?
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