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Benchmarking SAN Storage

e SAN/NAS hardware chain very complex!

e One change = big difference (e.g. RAID
blocksize)

e Common uses = big differences (e.g. Oracle
difference than Apache)
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Controller

* 5 components with processors
* 6 cache locations
* 5 interconnects

* numerous cables

Processor - HBA/NIC/Interconne



Problem components

* Processors run code that may not be
optimized

e Cache misses make this slower

e Interconnects impose bottlenecks

e Cables can be flaky



SAN Tunables

Write cache — on/off, with/without battery
Read ahead — on/off

Blocksize — 4k, 8k, 16k ... 512k

Raid level -0, 1, 5, 6, 10, 50, 60, 7.n
Spindles — e.g. quantity of disks

Disk type — SATA/SAS/FC, enterprise/home



Switch Tunables

* Arp cache —size, age, poisoning
e VVlan — where are your packets going?
e Speed —10/100/1000, full/half duplex



Server Tunables

FS cache (read/write) — sizes, uses

Direct 10 — on/off

Read ahead — on/off

Blocksize — 4k, 8k, 16k ... 512k

Checksum, compression, etc — on/off, type...



Effect of RAID Levels: RAIDO

Data striped across N+1 disks

Read/write can be done to/from all disks
Effective throughput is sum of all disks
Minimal processing

Disk failure requires complete rebuild/restore



Effects of RAID Levels: RAID1

Data mirrored across N+1 disks
Read can be from all disks
Write effectively same as single disk

Write througput slow, read throughput same
as RAIDO (controller dependant)

Minimal processing

Disk failure requires copy entire dataset to
new disk



Effects of RAID levels: RAID5

Data striped across N+1 disks, plus single data

parity kept on all dis

KS

Read done from all disks

Write done to all dis
extra data for parity

ks, but requires 1/N+1

Heavy processing, must calculate parity for

each block

Disk failure requires accessing each disk and

parity calculation



Effects of RAID levels: RAID6

Data striped across N+2 disks, plus double
data parity kept on all disks

Read done from all disks

Write done to all disks, but requires 2/N+2
extra data for parity

Heavy processing, must calculate double
parity for each block

Disk failure requires accessing each disk and
parity calculation



Other Bottlenecks

e Hard Drive Zone bit Recording — outer tracks
faster than inner (short stroking)

e SSD degradation over time — as disk gets full,
writes get slower (under provision helps)

e CPU usage — processing done on card or on
cpu?



Measurement Units

|IOps — seek time * access time
Throughput (MBps)

Transactions per second
Files per second

Web hits per second
Etc, etc



Benchmark Tools: bonnie++

Sequential/random read/write
Sequential/random file create/delete
Also measures cpu used during tests
Can be run as multiple processes



Benchmark Tools: bonnie++

e Sample usage:
bonniet++ -p4
bonnie++ -d /testfs -s 20g —n 200 —-r10000 (x4)

Ueing wid:0, gid:0,
with p LY . LClone
intell tly, . .done

L. L Clone
ntly, . .done
. sdone, , done, ..,
equent.ial order, . .done,
T, ..done,
juential order, . .done.,

= in random order, . .done,

T, ..0one,

guent ial Oubput

Machine
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rk Tools:
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Benchmark Tools: 10zone

e 13 different measurements

e Each measurement done for range of
recordsize (aka blocksize) and filesize

 Takes very long time to run! (but thorough)



Benchmark Tools: 10zone

e Sample usage:

1ozone -T /testfs/fTile -a -b output.xls -g 16g -g 512

zone -a -h 25
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mark Tools: IC
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chmark Tools: Ot}

>)C — various db
C - CPU, java, mail, others




Relating it back:
what is your current usage?

e Measure I0Ops/throughput of current volumes
e Avg, max, 95% (to remove cache hit)
* % read vs % write
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