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Bo3Hukia HEOOXOAMMOCTB HCCIIEIOBATH MTPOU3BOAUTEIHHOCTD HECKOIBKIX PEIICHUN:
e linux md: RAID 5 Stripe Size 128 KB;
e linux md: RAIDI10 Stripe Size 128 KB;
e linux md: RAID 10 Stripe Size 256 KB;
e 3ware: RAID10 Stripe Size 256 KB.

[TpuknanHas 3ajada: KUCHOJIb30BaHUE cHUCTeMBbl 0a3bl AaHHBIX PostgreSQL ¢ pasmenieHnem
PGDATA Ha 0JHOM U3 ONKCaHHBIX BbIILIE MACCUBOB.

CpenctBo TectupoBaHus: pgbench

[TapameTps! annapaTHOM MmIaTGOpPMBI:

~$ cat /proc/cpuinfo | grep -E ' (processor|model name)'

processor : 0

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor 01

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor 2

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor : 3

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor : 4

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor : 5

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor HIS

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
processor H

model name : Intel (R) Xeon(R) CPU E5450 @ 3.00GHz
~$ head -1 /proc/meminfo

MemTotal: 32962584 kB

~3 tw _cli /cO0 show all

/c0 Driver Version = 2.26.08.003-2.6.18RH
/c0 Model = 9690SA-8I

/c0 Available Memory 448MB

/c0 Firmware Version = FH9X 4.08.00.006
/c0 Bios Version = BEO9X 4.08.00.001

/c0 Boot Loader Version = BL9X 3.08.00.001

/c0 PCB Version = Rev 041

/c0 PCHIP Version = 2.00

/c0 ACHIP Version = 1.3124

/c0 Drives = 8 of 128

/c0 Controller Bus Type = PCIle
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Bo Bcex paccMarpruBacMbIX ClIydasaX HCIOJb30BaJIUCh BOCCMb JHCKOB SAS HOMCHKJIATYPbI
SEAGATE ST973402SS.

I[JBI cjIydass HUCIOJIB30BAHUA MPOTpPpaMMHOTO RAID AUCKU SKCIOPTUPOBAJIUCH KOHTPOJUICPOM
3ware kak onuHouHble AucKkU (Single Drive). COOTBETCTBEHHO CpaBHEHHE Ha MEpBbIM B3MVISAA HE
COBCEM YCCTHOC, T. K. HpOFpaMMHBIﬁ RAID HCIIOJIB3YCT BO3MOXKXHOCTHU allllapaTHOI'0 KOHTPOJIICpPA,
HampuMep, AUCKOBBIA Kd1I. OfHAako eciau OKyHyThcsl B crarhio Benchmarking hardware RAID vs.
Linux kernel software RAID penakTopbl linux.com HaXOASITCs B AHAJIOTHYHOW CHTyalluH
TectupoBanus U B nmaparpade "Single disk performance" npuxonsat x BeiBony: «Because the Adaptec
card does not offer a clear advantage when accessing a single disk, using the Adaptec controller to
expose the six disks for software RAID should not provide an unfair advantage relative to other
software RAID setups». B cBoem TCCTUPOBAHHUUN MBI TAKKEC 6y,£[eM oJjiaratbCs Ha 3TO JOIMYIICHUC.

Kaxnoe tectupoBaHue COMPOBOXKAAIOCH CO3aHMeM HOBoro xpanwimuiia RAID, nmostomy
BIIMSIHUE KaKOTO-I100 K3IIUPOBAHUA UCKITIOUCHO.

PostgreSQL wncnons3oBancs mnocineaHedl Ha TeKymnid MoMeHT Bepcuu 8.4.1 B crnenyromein
KOH(UTYpaLuu

~$ cat /var/lib/pgdata/data/postgresqgl.conf

auto_explain.log min duration = '3s'

autovacuum analyze scale factor = 0.03

autovacuum analyze threshold = 250

autovacuum naptime = 10min

autovacuum vacuum scale factor = 0.05

autovacuum_ vacuum_threshold = 500

bgwriter lru maxpages = 700

checkpoint completion target = 0.8

checkpoint segments = 50

checkpoint timeout = 10min

constraint exclusion = on

custom variable classes = 'auto explain,pg stat statements'

datestyle = 'iso, dmy'

default text search config = 'pg catalog.english'

effective cache size = 10GB

escape_string warning = off

lc messages = 'en US.UTF-8'

lc monetary = 'en US.UTF-8'

lc numeric = 'en US.UTF-8'

lc _time = 'en US.UTF-8'

listen addresses = '*'

log autovacuum min duration = 0

log checkpoints = on

log destination = 'syslog'

log min duration statement = 2000ms

log min error statement = warning

log _statement = 'none'

maintenance work mem = 256MB

max connections = 300

pg_stat statements.max = 10000

pPg_stat statements.track = all

shared buffers = 2GB

shared preload libraries = 'auto explain,pg stat statements'

silent mode = on

statement timeout = 35000

synchronous commit = off

timezone = 'Burope/Moscow'

track activity query size = 16384

wal buffers = 8MB

work mem = 64MB
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3anojaHeHue JaHHBIMU MPOU3BOAMIOCH KOMAHIOM
~$ pgbench -i -s 5000 -U postgres test

TectupoBanue
~$ pgbench -c 10 -T 600 -M prepared -U postgres test

B cocennem oxne pabotan dstat. M3 Bcex pe3yasTraToB BhIBEIM Ha IuarpaMmmy tps (transactions
per second) ¢ ycranoBkou coenuHeHus (including connections establishing).

Hcnionb3yeMble COKpALICHHUS:

HARD - PGDATA pa3meniaercst Ha anmapaTHOM MacCHBE;

SOFT - PGDATA pa3memiaercst Ha mporpaMMHOM MacCHUBE;

128/256 - pa3mep Stripe Size B KOaiiTax.

Hampumep, RAID10SOFTI128 o3Hauaer, 4yTO TECTUPOBAHHE MPOXOJUIO HA MPOrPAMMHOM
MaccuBe RAID10 ¢ pazmepom Stripe paBHbIM 128 KGaiT.
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PaccMoTpuM nosydeHHbIe HAaMH pe3yNbTaThl B CPAaBHEHHE C 3aKIIIOUEHUSIMH, TPUBEICHHBIMU Ha
cTpaHunax xxypHama Storage Advisors ot Adaptec.

RAIDS npowurpan poBHO BaBoe cBoeMy KOHKypeHTYy RAID10. OOwsicHseTcs 3TO TeM, 4TO
Ka)kJ1asi OIepanusl 3aliCH paclajaeTcs Ha OIEepaluio 3aliCH W omepanuio yTeHus. M3-3a storo
POM3BOJUTEIBHOCTH 3aIMCH Ma/1aeT POBHO BABOe. bornee neranbHoe nosicuenue Yet another RAID-10
vs RAID-5 question .

Beibop pasmepa Stripe onuceiBaetcs B 3ametke RAID Stripe width . Hac 3aunTtepecyer
nony4ueHHbId BBIBOJ: « There really aren’t many practical reasons to go with a stripe width much larger,
unless you have a hugely performance dependent application like -for real-time data capture - holding
temporary/transitory data meaning, you don’t plan on keeping the data there very long, at least not
without backing it up or having a copy somewhere else». [1o pe3ynbraraMm Hamux 3amMepoB pa3zHHIA
pu BBIOOpE pa3Mepa cTpaiina pazmepoM 128 Koaiit u 256K06aiit cocrasuiia B paitone 5%.

W camblii TIaBHBIM BBIBOJ, B KOTOPOM MBI IMOJHOCTBIO COMIACHBI ¢ coTpyAHuMH Adaptec u
crateeit RAID 5 and database «Simply for most database applications you should consider using RAID
10. RAID 10 does not do parity, but simply writes the same data in two separate disks within the array.
Consequently for a variety of technical reasons RAID 10 has faster random writes than RAID 5».

Marepuasr:
1. OO6cyxaenue crarbi (KOMMEHTAPUHN);
2. Hardware 3ware RAID10 vs Linux Software RAID10 (pyc.);

3. Benchmarking hardware RAID vs. Linux kernel software RAID (eng.);
4. Storage Advisors ot Adaptec (eng.);

HeobpaboranHble TaHHbIE:

e RAIDSSOFTI128-dstat.log
RAID5SOFT128-pgbench.log
RAID10HARD256-dstat.log
RAID10HARD?256-pgbench.log
RAID10SOFT128-dstat.log
RAID10SOFT128-pgbench.log
RAID10SOFT256-dstat.log
RAID10SOFT256-pgbench.log

[Tpu ucnonb30BaHUK MaTepPHANIOB CChUIKAa Ha calT «Yun u Jleln cnemar Ha momois. OOUTensb
UNIX» ob0s13aTeIbHA.
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