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10+ MunnrMoHoOB nonb3oBaTenen B CYyTKH
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) 200.000 RPS B 63KkeHasl web /mobile /imap
) 150+ MUINIMOHOB NWUCEM MOKNAAKM B CYTKM
)

20+ 1B naHHbIX



O6 3ToM pacckase

Murpaums u3 Oracle B PostgreSQL

)
) 300+ Tb MeTazaHHbIx 6€3 136bITOYHOCTH
) 250k 3anpocoB B ceKkyHay

)

OLTP: 80% utenun, 20% 3anucu

[penbloyLme nonbITKK
) MySQL

) CaMonucHoe pelueHne
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Add button

Re: [HACKERS] Re: Need help debugging why autovacuum see ck" -- until | use superuser to vacuum freeze pg_database 3. |
Re: [HACKERS] Does Type Have = Operator? 14
Re: [HACKERS] Academic help for Postgres |11\ | Together with that, automated substitution of materialized views for query clauses. Also: opt...
Re: [HACKERS] asynchronous and vectorized execution | 37
Re: [HACKERS] ALTER TABLE lock downgrades have broken pg_upgrade 27 Peter Eisentraut wrote: True. We have quite a few places in t...
Re: [ADMIN] driving postgres to achieve benchmark results similar to bonnie++ 11~
Re: [HACKERS] HeapTupleSatisfiesToast() busted? (was atomic pin/unpin causing errors) 27 Same issue. If the dead tuple is noticed by he...
Re: [HACKERS] Add jsonb_compact(...) for whitespace-free jsonb to text 30~ On 4/29/16 8:56 AM, Shulgin, Oleksandr wrote: +1. I've found t...
Re: [ADMIN] Autovacuum of pg_database | 25| You are right, sorry | didn't mention it sooner. With regards Ondrej

[HACKERS] Minor documentation patch  Hi, Yesterday | was going over some consultancy and went to check some syntax for CREATE FU... @
Re: [HACKERS] Use %u to print user mapping's umid and userid 16
Re: [HACKERS] Odd oid-system-column handling in postgres_fdw 3+ 'l add this to the next CF. Best regards, Etsuro Fujita
Re: [HACKERS] Optimization for updating foreign tables in Postgres FDW 87 -
Re: [ADMIN] Major Version Upgradation in Replication Environment 4 -
Re: [ADMIN] Memory and Swap 3
Re: [HACKERS] what to revert

53\ | | discourage focusing on the statistical significance, because the hypothesis in question ("Applying revert....

Oh, well crap. Maybe I'd be better off just comparing the plain text of the expressions as...

On Wed, May 11, 2016 at 12:30 PM, Andres Freund <andres@anarazel.de> wr...

Ok so | ran 6 parallel pgbench initializations at a relatively...

On Wed, May 11, 2016 at 1:34 PM, Etsuro Fujita <fujita.etsuro@lab.ntt....

Thanks for the review! I'll add this to the next CF. | think this sh...

Well, you still have to rsync the data directory (and all tablespaces' dir...

Linux tends to swap out to early with the default settings of swappiness, try to decrease it to 10 or 1 https:...
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[HACKERS] what to revert \
RELATED MESSAGES

Noah Misch noah@leadboat.com today at 8:37 Noah Misch 8:37
l To you and 4: ';' Kevin Grittner | discourage focusing on the statisti...
Cc: Tom Lane Tomas Vondra Andres Freund pgsql-hackers@postgresqgl.org Andres Freund 0:06

Hm. Could you change max_connecti...

Kevin Grittner 0:03
On Tue, May 10, 2016 at 2:41 PM, Ke...

Kevin Grittner 10 may

. . Lo L. . On Tue, May 10, 2016 at 11:13 AM, T...
| discourage focusing on the statistical significance, because the hypothesis
in question ("Applying revert.patch to 4bbc1a7e decreases 'pgbench -S -M TomasVondra 10 may
prepared -j N -c N' tps by 0.46%.") is already an unreliable proxy for
anything we care about. PostgreSQL performance variation due to incidental,
ephemeral binary layout motion is roughly +/-5%. Assuming perfect confidence
that 4bbc1a7e+revert.patch is 0.46% slower than 4bbc1a7e, the long-term effect
of revert.patch could be anywhere from -5% to +4%.

ATTACHMENTS

LINKS

MESSAGES FROM NOAH MISCH

If one wishes to make benchmark-driven decisions about single-digit

performance changes, one must control for binary layout effects:
http://www.postgresqgl.org/message-id/87vbitb2zp.fsf@news-spur.riddles.org.uk
http://www.postgresqgl.org/message-id/20160416204452.GA1910190@tornado.leadboat.com
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MeTtanaHHble AHpnekc.[loyThbl

) Bcé xpanunocsb B Oracle

) Ouyenb mHoro PL /SQL norukum

) DddeKTnBHaA yTUIM3aLmMa annapaTtHoro obecrneyeHms
10+ Tb paHHbIX Ha Wwapa
Pabounin LA 100

) MHOro py4Hbix onepamit

) Ténnble (SSD) u xonognble (SATA) 6a3bl 418 pasHbix Nonb3oBaTeNew

75% SSD, 25% SATA
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BHYTpM npmnnoxxeHus
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PeanbHOCTb
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Hanbonee nonynapHbie npobiembl

) PL/SQL deploy
Library cache
)  MHOXeCTBO pyyHbIX OnepaLimii
[NepeknioyeHue Mactepa, HamBKa HOBOM Hasbl, NEPeHOCH! JaHHbIX
) TonbKo CMHXPOHHBIN nHTepdetic B OCC
) pobnembl ¢ pa3paboTHeCcKUMK OKPYIKEHUAMMU

) He oyeHb oT3bIBUMBAA NOAAEPKKA
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shop.oracle.com

[ naBHas npuymnHa


http://shop.oracle.com

XPOHONOMMS



JKCrepuUMeHTbI

) OkTa6pb 2012 — nonuTHYeCKoe peLueHue
MN36aBmTbCs oT Oracle 3a 3 roga
) Anpenb 2013 — nepsble 3kcnepuMeHTbl ¢ pasHbimn CYB/1
PostgreSQL
MuoxectBo NoSQL peluermm
CaMonu1cHoe pelleHne Ha OCHOBE MOMCKOBOIO OaKeHdb!
) Wionb 2013 — mroHb 2014 — 3KcnepuMeHT co chbopLLmKamm

https: / /simply.name /ru /video-pg-meetup-yandex.html
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https://simply.name/ru/video-pg-meetup-yandex.html

[lpoTOTHMN BCEU NOYTHI

) Asryct 2014 — pexabpb 2014

) [Mpoknanxa scero 6oesoro notoxka nucem s PostgreSQL
ACUHXPOHHO

) [NepBoHayasibHble peLLeHms CO CXeMOM AaHHbIX
BaykHo ona cnos abctpakumnm

) HarpysouHoe TecTMpoBaHue nom >KMBOW Harpy3KoMH
Bbibop annapaTtHoro obecneyeHus

)  MuoskecTtso apyroro onbita pabotsl ¢ PostgreSQL

https: / /simply.name /ru /postgresqgl-and-systemtap.html
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https://simply.name/ru/postgresql-and-systemtap.html

OcHoBHas paboTta

) Ansapb 2015 — anBapb 2016 — paspaboTka

) Wionb 2015 — dog fooding
YckopeHue pa3paboTku

) CenTabpb 2015 — Havano Murpaumm HEaKTUBHbIX NONb30BaTENeM
McnpasneHue owmboK B Kofe nepeHoca
ObpartHbiM nepeHoc (nnaH b)

) Ansapb 2016 — anpenb 2016 — Murpaums
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10 yenoBekoneT

[TepenucbiBaHKne Bcero koga ans pabotsl ¢ Oracle n PostgreSQL



Murpauus




3aBeplLUeHune

Feature complete 95% coenaHo 100%

OCHOBHOM MepeHocC

Perncrpaumns

[lekabpb AHBapb
2016

Anpenb

NIOHb Nonb

>Bpem4
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OCHOBHbIe U3MEHEHUS
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C++ backend

C++ backend

™~

l

-

Macs

e

macs_ora macs_pg
l l
{ dbpool apqg ]
l l
[ OCCI ] [ libpg ]
' '
- ,: N ,:
:\— 3 :\‘ = |
Oracle PostgreSQL

22



LLlapanpoBaHue 1 0TKa30yCTOUYMBOCTD
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AnnapaTtHoe obecneyeHune

Workload
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AnnapaTtHoe obecrneyeHue

) Ténnble 6a3bl (SSD) ong 6onbLIMHCTBA aKTUBHBIX NOMb30BaTENeN

) XonopHble 6a3bl (SATA) o5 BCex HEAKTUBHBIX MOSb30BaTeNnek

) Topadne 6a3bl 49 04EHb AKTUBHBIX NOMb30BaTENEH

2% nonb3osarenen cozgatotr 50% Harpysxu

) AsTOMatM3aLma NepeHoca rnosb3osBareneil Mexxay TMnaMu WapLos

) TBD: nepemelLeHme cTapbix NMUCEM aKTUBHbLIX nonb3osareneit ¢ SSD Ha
SATA
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NpeHTndurkaTopbl

B Oracle Bce npentndmkaropsl (mid, fid, lid, tid) robanbHO yHUKaIbHbI

) IunanasoHbl 4na sequence’oB KaXkaoro wapga B otaensHon bl

) NUMBER(20, 0) — 20 6air

B PostgreSQL naeHTUdOUKATOPbI YHWKaNbHbI B Npeaenax ogHoro 10rMHa

) BMmecTo yHuKanbHoro mid yHukansHas napa (uid, mid)

) Bigint + bigint — 16 6ant
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NI3MeHeHUnsa cxeMmbl

)  MeHblue KOHKYpeHLMS 33 OAHY CTPaHWLY MHAEKCA
O6bi4HbIM B-Tree BMecTo peBepCcUBHbIX MHAEKCOB
) PeBun3un ona Bcex o6beKToB
Bo3MOXXHOCTb YMTaTh C PEMINK TOSIbKO aKTyaslbHble AaHHbIE
NHKpemeHTanbHble obHoBneHnA ana IMAP 1 MobUbHbIX
) JeHopMmanu3aums 4acTu faHHbIX
Maccusbl 1 GIN

KOMMNO3UTHbIE TUMbI

21



[lpnumep

xdbOlg/maildb M # \dS mail.box

Table "mail.box"

Column | Type | Modifiers
_______________ T
uid bigint not null
mid bigint not null
lids integer[] hot null
<ewad
Indexes:

"ok _box" PRIMARY KEY, btree (uid, mid)
"1 box_uild_1lids" gin (maill.ulids(uid, 1lids)) WITH (fastupdate=off)
<ewad

xdbO1g/maildb M #
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XpaHuMasa noruka

) PL/pgSQL npekpaceH
) CUIbHO COKPATUIM KOMYECTBO NIOTUKM

ToNbKO 4718 rapaHTUKM TOTMYECKOW LIeNIOCTHOCTU AaHHbIX
) CUNbHO YBEMYMIN NOKPbITUE TECTaMM

LleHa oLMOKM OYeHb BbICOKA

) TMpocton deploy
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[Monxopn kK obcnyKmMBaHMIO

) SaltStack

HetanbHbin diff Mexxay TEKYLLMM U OXKMOAEMbIM COCTOSIHUEM
) Bce nameHeHna cxembl 1 Kofa Yepes MUrpaLmu
) Bce yacTble onepaLmm aBToMaTU3MPOBaHb!

) PenpeseHTaTvBHbIE TECTOBbIE OKPYXKEHMS

30



[Tpobnemsl



J1o Ha4yana oCHOBHOIO NepeHoca

Problem with Exclusivel ock on inserts

Checkpoint distribution

Exclusivel ock on extension of relation with huge shared buffers

Replication slots and isolation levels

Segfault in BackendldGetlransactionlds

)
)
)
) Hanging startup process on the replica after vacuuming on master
)
)
)

3Ha4MTeNnbHO bonblle pelleHo 6e3 NnomoLLm cooblecTsa
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http://www.postgresql.org/message-id/466D72D2-68EC-4FF4-93B8-43B687E7B705@simply.name
http://www.postgresql.org/message-id/4AF2BEEF-5BB5-4155-BF70-D3E877914061@simply.name
http://www.postgresql.org/message-id/0DDFB621-7282-4A2B-8879-A47F7CECBCE4@simply.name
http://www.postgresql.org/message-id/FE82A9A7-0D52-41B5-A9ED-967F6927CB8A@simply.name
http://www.postgresql.org/message-id/7F74C5EA-6741-44FC-B6C6-E96F18D761FB@simply.name
http://www.postgresql.org/message-id/20150330162247.2492.923@wrigleys.postgresql.org

B ntobov HenoHAaTHOM
CUTyaLUuKW BUHOBAT
autovacuum

Oracle DBA



IlnarHocTtumka

) https: / /simply.name /ru/pg-stat-wait.htm|

) Wait_event in pg_stat_activity (9.6)

) https: //simply.name /ru/slides-pgday2015.html

34


https://simply.name/ru/pg-stat-wait.html
http://amitkapila16.blogspot.ru/2016/03/troubleshooting-waits-in-postgresql.html
https://simply.name/ru/slides-pgday2015.html

Pe3epBHble Konuu

) B Oracle 63kansbl (incO + 6 * inc1) v archive norn = pasmep b/l
) B PostgreSQL ¢ barman’om = N * pasmep B/, rone N > 5
WAL bl coxkmnmarotca, a 6aKkanbsl HeT
File-level increment’bl ToNIKoM He paboTatot
Bce onepalin ooHONOTOYHbIE M OYEHb MELJIEHHblE
> Ina 300 TB gaHHbIX noHagobunock 6bl = 2 b nog 63kansi

) https: / /github.com /2ndquadrant-it /barman /issues /21

) http://pgday.ru/ru /2016 /papers /80
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https://github.com/2ndquadrant-it/barman/issues/21
http://pgday.ru/ru/2016/papers/80

Bo BpemMsa oCHOBHOro nepeHoca

) Tpobnemsbl He ¢ PostgreSQL
) [Mpobnembl ¢ faHHLIMM
OueHb MHOro legacy 3a 10+ net

OLwwKrbKM B Koae nepeHoca

36



3aBepLUeHue



Ham He xBaTaeT B PostgreSQL

) Declarative partitioning
) XopoLuuit recovery manager
[Tapannenuam /cxxatune /page-level increment’sl
YacTnuHoe BoccTaHoBneHue (Hanpumep, ogHor Tabnuubl) B online
) DanbHeWwwee paseuTHe MHTepdenca oX1aaHni
) Bonbluon pasgensembit kaw, O DIRECT w acunxporHoe | /0O

> Quorum commit

38



NToru

1 PB c otkazoyctonumsoctbio (100+ Munnnapnos CTpok)

250k TPS

Tpu kanenpapHbix roga / 10+ yenosexkoneT

bictpee deploy / apbdekTnBHEE Mcnonb3oBaHWe BpeMeHn DBA
PedakTopuHr kKoga Bcero bakeHna

B 3 pa3a 6osblue annapatHoro obecne4yeHus

Hwn ogHOM KpynHOW aBapun NoKa :)

Linux, nginx, postfix, PostgreSQL
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Bonpochbl?

Bnaagummnp bopoauH

CUCTEMHbBIM aAMUHUCTPATOP

] 7 (495) 739 70 00, pob. 7255 $J| @man brain

@ dOuble@yandex-team.ru https: / /simply.name
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