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C yero HavaTb?
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Habntopenune 3a basoli

ToHkasi HacTpoiika

Ananus 3anpocos (Bptoc n Makenm pacckaxyT nogpobHo)
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- Y10 Takoe npon3BoaNTENBHOCTb 6a3bl OaHHbIX

e CkopocTb OTBETA KJMEHTaM
e [Iponyckas cnocobHocTb

o MuHummusayunsa gayHTaiima
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Y10 Takoe npon3BoanNTENIbHOCTb 6a3bl AaHHbIX

e CKOpoCTb OTBETa K/MEHTaM
e [Iponyckast cnocobHocTb
e MuHumunsayms gayHraiima
Ob6ecneyenmne Bbicokoit goctynHocTtu vs highload
e Ecau ecTb Bo3aMoxHOCTb u3berHyTh highload - nyywe nsbernyTs
e Tbicay cepeepor u Big Data - Toxe

e Know your data
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Bo3smoxkHbl BapnaHTbl
e HoBbili npoekT, Bbl OTBeYaeTe 3a basy ¢ Hyns

e Bbl npuwnm B NpoekT, rae ectb uan Bo3MOoXHbI npobnembl ¢ PostgreSQL
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Bbl rotoBute 6asy gaHHbIx C Hyns

MNocnepoBatenbHOCTL AeiicTBui
e Cobpatb busHec-TpeboBaHus

L4 VlCXO,D,ﬂ N3 3TOro pacCcynTaThb obbem AaHHbIX U NpeanosaraeMyro Harpysky

BuibpaTb xeneso, kotopoe "noTsaHeT"sTy Harpysky u BMeCTUTb 3T 06beMbl

Bce HacTpouTb

PasBepHyTb NpoekT B NpogakLuH
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Bbl rotoBute 6asy gaHHbIx C Hyns

MNocnepoBatenbHOCTL AeiicTBui

Cobpatb 6usHec-TpeboBaHus

VlCXO,D,FI N3 3TOro pacCcynTaThb obbem AaHHbIX U NpeanosaraeMyro Harpysky

BuibpaTb xeneso, kotopoe "noTsaHeT"sTy Harpysky u BMeCTUTb 3T 06beMbl

Bce HacTpouTth

PasBepHyTb NpoekT B NpogakLuH

o OTKNHYTbCA B Kpecie 1 XAaTb HACTyMaeHnst KoOMMyHu3mMa 4depes 20 net
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Bbl rotoBute 6asy gaHHbIx C Hyns

B »xun3Hun Bce cnoxxee

o Busnec-TpeboBaHns MoryT bbiTh (MSITKO rOBOPs) MPOTMBOPEYNBLIMU 1
N3MEHYUBLIMY

e [lpeayragatb Harpysky 3apaHee BO3MOXHO TONbKO NpubAN3UTENbHO

Tpebyemoe xene3o MOryT u He KynuTb
e [lporpammucTbl Mory okasatbcs "c ngeammn"

e [locne 3anycka nNpoekTa Harpyska MOXeT MEeHSITbCA HenpeacKasyemo
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Bbl rotoBuTe 633y gaHHbIX C Hyns

Checklist

OLI,eHI/ITb 6I/I3HEC—Tpe6OBaHI/IF| Ha nNpegMeT aA€KBAaTHOCTN

OueHuTb obbeMbl 1 HAarpy3Ky Ha NpeaMeT Bie3eT-He BneseT 6asa B namsaThb
0fHOro cepeepa

OLI.eHI/ITb KPUTUHHOCTb NOTEPU OaHHbIX
Bb|6paTb MaKCUMaJIbHO MOLLUHOE >XKEJIE30 N3 BO3MOXXHbIX BAPUAHTOB
Mpounseectn 6asosyto HacTpoiiky OC n PostgreSQL

B xope TecTupoBaHus, 3anycka npoekTa u nocie ero 3anycka - HabntoaaTkb 3a
Harpyskori

N36eraiite npexgeBpemMeHHOro macwtabuposaHus! .
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Bbl npuwiin B npoekT, rae eCTb Uanm BO3MOXHbI npobaemsl ¢ PostgreSQ

Bce npumepHO Tak >Xe, HO MOXeT ObITb U Xy>Ke
e [Ipn n3HavaNLHOM MAAHMPOBAHMM SOMYLLEHbI OLINOKN

o [Ipobnembl HYXXHO pelwnTb BYepa

e Xeneso He oNTUMaNbHOE, O NMOKYMKE HOBOMO MOXXHO FOBOPUTb TOJIbKO B KOHLIE
TpeTbero KBapTana

o JlokymMeHTaLusl HeMoHasl, NPUIOXXEHNE HAMWCAHO JABHO U MJIOXO
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Bbl npuwiin B npoekT, rae eCTb Uanm BO3MOXHbI npobaemsl ¢ PostgreSQ

Checklist
e HauyHuTte c npoBepku pesepsHoOro konuposaHus!
e Bcé-nu B nopsigke ¢ 6asoebiMu HacTpolikamun OC n PostgreSQL?
e Y710 nokasbiBaeT MOHUTOPUHI?

o Jlokanuzauus npobaem

ToHkas HacTpolika — HabnogeHne 3a pesynbTaTaMy — TOHKast HAaCTpolika

AHanns top MeaseHHbIX 3anpocoB
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W Beibop cepsepa ans PostgreSQL

Keneso
e [Jewesniii RAID koHTposnep - 310, yx nydwe software RAID
e RAID koHTponnep fonxeH buiTe ¢ "6atapeiikoii"
e [lpouseogutenn: megaraid unn perc - OK, a Hanpumep HP unun ARECA - He
BCeraa
e 3a baTtapeiikoli Hago cneanTb
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Beibop cepsepa ans PostgreSQL

Keneso - Oducku
e 2,5"SAS (BnonHe 6biBaet 15K) - seek B 2-3 pasa beicTpee yem 3,5"

e He Bce SSD opuHakoBo nonesubi: enterprise level Intel p3700 vs desktop-level
Samsung

e llcnonbsoeaTe Tonibko SSD ans PostgreSQL o3navaer ObITh roToBLIMU K psgy
npobnem

e RAID 140

® €C/IN HET XOpOoLWuX AUCKOB - synchronous.ommit — off
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Beibop cepsepa ans PostgreSQL

OnepauunoHHas cucrtema
e Linux, ecnu HeT cneymanbHbIx COObpaxeHui

e Hosbie sigpa (3.3.* a 1o 1 3.16.*) - XOpOLWO N3y4nTb, HET-/IN B KOHKPETHOM siApe
PostgreSQL-cneymnduyecknx baros

e [unctpubytussbr: Debian, Ubuntu, Centos, SuSe, RHEL(Bepcusi sgpa Tpebyer
npoBepKu)
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' Bbibop cepsepa ans PostgreSQL - HacTpoiika xenesa

Hactpoiika RAID
o BGarapeiika - npucyTcTByeT 1 ncnpasHa
e cache mode — write back

e i0o mode — direct
e Disk Write Cache Mode — disabled
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Bbibop cepsepa ans PostgreSQL - HacTpoiika xenesa

BIOS
e numa — off wan vm.zone reclaim _mode = 0
e To ecTb no ymy nyywe numact! — —interleave = all /etc/init.d /postgresql start

e Ewgé nyywe 4tobel 6a3a paspynueana cama, HO 3TO cBeT0e byayuiee
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Beibop cepeepa gns PostgreSQL - Hactpoiika OS

Huge pages - 4To 370 Takoe?

Cepsepa ¢ bonbwum konmdectsom namstn (128-256Gb) tenepb cTosT pasymHbix
JeHer

[Jepxatb 6a3y B namstu xopowo (ntobyto xopowo, PostgreSQL coscem xopotuo)
Mo ymonyaHuto namsTe Boigensiercs no 4kB - Tak bbicTpee
OC TpaHcimpyeT BupTyanbHble agpeca B (PU3NYECKNe, Pe3yabTaT KILLMPYETCs B

Translation Lookaside Buffer (TLB)

% = 262144 v 64-buTtHas agpecauuns - Ha bonbwnx obbeMax NamMaTH OBepPX3 U

Hu3kast acppekTmeHocTs TLB

Bblp,eJ'IHEM namMATb 6OJ1bLUI/|MI/I nopunamn
PostgreSQL-Consulting



Bbibop cepeepa ans PostgreSQL - Hactpoiika OS

Huge pages 8 PostgreSQL

e vm.nr _hugepages = 3170 (sysctl, sagpo Ao/KHO noafepKuBaTh)
e [1o 9.2 BkatoumMTENLHO - Yepe3 bubnuoteky hugetlb

e 9.3 ynyyweHa pabota ¢ shared memory ¢ nomowbto mmap - huge pages He
paboTatoT

9.4+ huge pages = try|on|off (postgresql.conf)

try - pedonT, He NOAYHMNIOCH, HE UCMONb3YEM

Ceiivac paboTaT Tonbko Ha linux, try Ha FreeBSD - OK
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. Bbibop cepeepa ans PostgreSQL - Hactpoiika OS

Filesystem
e barrier=0, noatime

o xfs unn ext4
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Bbibop cepeepa ans PostgreSQL - Hactpoiika OS

dirty
e [lo ymonuaHuto vm.dirty _ratio = 20 vm.dirty _background ratio = 10

e bonee pasymHble 3Havenust vm.dirty background bytes = 67108864
vm.dirty _bytes = 536870912

e Ecnn Het kawa Ha RAID - pasgenuts Ha 4
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- Bbibop cepeepa ans PostgreSQL - Hactpoiika OS

Swap
e vm.swappiness = 0

e Ha bonbwnx obbemax namaTu Swap BCE€ pPaBHO NO4YTU becnonesen

PostgreSQL-Consulting.com



- Kak bygeT BbIrnageTs WHCTaAAALMUA?

Heobxogumblii MUHUMYM
e OcHosHoli cepeep
e Hot-standby

e pgbouncer * 2
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W Kak bygeT BbIrnageTs WHCTaAAALMUA?

Heobxoanmblit MUHUMYM
e OcHoBHoli cepsep
e Hot-standby
e pgbouncer x 2
XenaTtenbHo
e Stage
e CepBep ans Bannaaumu 6skanos

L4 OT,EI,EJ'IbeIe cepBepa AA MOHUTOPUHIAa N CpeaCcTB aBTOMaTU3aumn
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. Basoeble HacTpoiiku postgresql.conf

e shared buffers
o WAL

e autovacuum
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' Basoeble HacTpoiiku postgresql.conf

shared buffers
e 25% RAM - xopoluast oTnpaBHasi TO4YKa
e 75% - MoxeT bbITh xopoLo ecnn 6asa NnomesaeTcs B NaMaTb

e Oonblne obbembl shared buffers - Tonbko npu xopowem RAID
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. Basoeble HacTpoiiku postgresql.conf

WAL

shared _buffers
!
kaw OC
!

ANCKM
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W Basoeble HacTpoiiku postgresql.conf

WAL
e wal buffers (768kB — 16Mb)
e checkpoint _segments (3 - 4eknoiiHT kaxgsle 48Mb — 256 - 4Gb)
e checkpoint _timeout (4To nepBoe HacTynuT)
e checkpoint _completion _target (pns pacnpefeneHnsi HeKnonHToB)

e pg stat bgwriter system view
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' Myctb bgwriter paboTaer (310 y>xe NpoABMHYTast HACTPOIiKa)

postgres=# select name, setting, context, max_val, min_val from pg_settings where name ~ ’bgwr’;

name | setting | context | max_val | min_val

------------------------- S
bgwriter_delay | 200 | sighup | 10000 | 10
bgwriter_lru_maxpages | 100 | sighup | 1000 | 0

| sighup | 10 | 0

bgwriter_lru_multiplier | 2

(3 rows)
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ovacuum - HACTpoliKa

postgres=# select name, setting, context from pg_settings where category ~ ’Autovacuum’;

name | setting | context
_____________________________________ T S

autovacuum | on | sighup
autovacuum_analyze_scale_factor | 0.1 | sighup
autovacuum_analyze_threshold | 50 | sighup
autovacuum_freeze_max_age | 200000000 | postmaster
autovacuum_max_workers | 3 | postmaster
autovacuum_multixact_freeze_max_age | 400000000 | postmaster
autovacuum_naptime | 60 | sighup
autovacuum_vacuum_cost_delay | 20 | sighup
autovacuum_vacuum_cost_limit | -1 | sighup
autovacuum_vacuum_scale_factor | 0.2 | sighup
autovacuum_vacuum_threshold | 50 | sighup PostgreSQL Consulting

(11 rows)



- Basosble HacTpolikn pg hba.conf

e 113 kopobku - xopoLunii ypoeeHb besonacHocTy
e He Hapo oTKpbIBaTL LWMPOKO

e Standby moxeT BHe3anHo ctaTb MacTepom!
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- BasoBble HacTpoiiku pgbouncer

pool mode = transaction ecnn BO3MOXXHO
[TOMHUM O CeCCUOHHBIX NEePEMEHHbIX

pool _size = (10[20|30)

max_client _connections = (1000/10000)
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' MonunTopuHr

e must have, kakoii bonblue HPaBUTCS, Mbl pekoMeHayem 0bbl4HO zabbix
e 3arpyska gucka - ytuimnsauus (iostat -d -x 1, nocnegHssi konorka, %util)

e cocTtosiHue baTapeiiku
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ELLI,e HEMHOIo NpoABUNHYTbLIX HAaCTPOEK

® ecnu ecTb pennukauus - hot standby feedback = on

e n3beraiiTe HaCTPOEK ONTUMMN3ATOPA, HO MHOTAA HY>KHO, Hanpumep
Join_collapse _limit
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