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no internal disk
backup options
e mirror
e dedicated RAID (TMS)

28 usec latency

3,000 MB/sec transfer rate

8-64 Gigabytes

750,000 I0Ps

Memory Upgrades: 4GB increments
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latency 200,000 IOPs
700 MB/sec

8-32 GB, 2 or 4 FC interfaces per chassis
dual disk drives, dual redundant‘power supplies

Memory Upgrades. 4GB increments

e Raw I/0 performance

e HPSS performance

e SFS performance

Texas Memory RAM-SAN 520
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= RAM=SAN 520, 4 FC interfaces, 16GB
e ORNL:
— S80 (stingray), H70 Emulex LP 7000, AIX driver
— F50 - Emulex LP 8000, Emulex driver
— Sun T3 (1 FC interface)
— SSA RAID (32MB cache)
« NERSC:
— H70 (swift) Emulex LP'8000 (3 - 2TMS,1 DDN)
— F50 (eagle) Emulex LP 8000 (IBM driver)
— F50 (raven) Emulex LP 8000 (1BM driver)

Raw DD, iozone tests

Mirroring tests

SR AV CREN S

HPSS random access tests
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TMS RAM-SAN 520
1-process

1GBFile
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Xfer Rate (KB/s)
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ORNL PROBE Testbed —e—writes - Sun T3 —s—writes - IBM SSA Raid

1 GB DD reads vs writes wiites - TMS RAM-SAN 520 reads - Sun T3
hdisk cmd queue depth=16
—x—reads - IBM SSA Raid —e—reads - TMS RAM-SAN 520
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| | l ——reads - non-mirrored
I I —a— writes - non-mirrored

reads - mirrored
writes - mirrore d

Mirroring
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ESequentialWrite, Sequential Read
EParallelWrite,Parallel Read
OParallelWrite, SequentialRead
DParallelWrite,RoundRobin Reac
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ORNL PROBE Testbed
[@1000 Random Reads HPSS Random I/O Test

Owrite 512 MB file 1 process

1000 Random-size,random position reads
0:0329 0:03:3. 0:03:31

elapsed time
hh:m:ss

SSA RAID TMS RAM-SAN

Device

Conclusion: bottleneck*@n issuing 1/0s (?)

ORNL PROBE Testbed
1000 Random Reads HPSS Random 1/O Test

O Write 512 MB file 1process

Local mover on 20036 ]
s80 (stingray) for all
devices

1:55:12 4

. 1:40:48 4
elapsed time

hh:mm:ss 1:26:24 4

1:12:00 4

0:57:36 4

0:43:12 4

0:28:48 4

-14:24 0:03:29 0:03:32 0:03:31
0:14:24 :00: :00:32 ,00:25

0:00:00 4
Sun T3 SSA RAID TMS RAM- 9840 Tape
SAN Drive

Device
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out: devizero TMS RAM-SAN 520
get: [devinul 2 MB Mover Buffer, 8 MB HSI Buffer
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File Size

e Raw 1/0 - dd

e HPSS Speed tests - PDSF (linux) cluster
— 300+ MB/s HPSS aggregate rate achieved

e SFS Database tests
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e Application: Accounting Program
e Sequentially read CNSOBJECTS
e Randomly read associated BITFILE data

eTest File: “Archive” metadata
« restored into probe DCE cell
e tests run on TMS, STK 9176 RAID

Accounti

IBM 4-CPU H70
Fiberchannel-/

Duration (hh:mm:ss)

P6:1

:20:

:16:

@STK 9176 Drives
@ TMS RAM-SAN 520
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NERSC PROBE Testhed
Database Test (Accounting Run)
Process 5.2Million Namespace Ob jects
1/0 Operations / Second
Texas Memory RAM-SAN and STK 9176 Disk Array

8MB SFS Buffer Size
IBM H70 (swift)
Emulex LP7000 FC Adapter
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Accoun

STK 9176

4-process test
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Sample #

Texas Memory Ram-SAN 520
PDSF (Intel Linusx Cluseter)
get to /dev/null from HPSS (gigE)

five way run six way run eight way run nine way run

Texas Memory RAM-SAN 520
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sStability was excellent - O problems with
disk emulation software
|t easily handled everything we tried with it.
Bottlenecks were always in AlX, HPSS (DCE) ar
SFS
e Would be an excellent device to use for
metadata consistency checking, or other
database-type applications

WWW.texmemsys.com
Doug Keller

Texas Memory RAM-SAN 520
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shttp://www.csm.ornl.gov/PROBE/
*http://hpcf .nersc.gov/storage/hpss/probe/

Texas Memory RAM-SAN 520
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