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[Tpobnema

* 1na xopowero uptime HY*XHO NOHMMATb, KaK paboTaeT KaxKAablU
KOMMOHEHT Ballen MHPPACTPYKTYpPbLI

* B/1 06bIYHO CaMbl CNOXKHbIN KOMMNOHEHT, HENPOCTO
MacLlwTabupyeTca, HENPOCTO A0OUTLCA OTKA30YCTONYMNBOCTHU

e Jlyqwe ecam B[] ynpasnsatoT npodeccmoHanbHble DBA, HO 3TO
AOCTYMNHO He BCeM MpoeKTam

* [To BeEpxam NOHMMATb, Kak paboTtaeT b/] Hy*XHO NtoboMy aAMUNHY
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4YTO X04yeT 3HaTb aAMWH

* /1 AnA oCTanbHOro NPOEKTa — pecypc: paboTaeT am oH
LUTAaTHO UM eCcTb Npobnembl?

* b/l noTpebnseT pecypcbl cepBepa:
- Ha YTO TPATATCA pecypcbl?
- nopa A06aBAATb NN MOXKHO KaK-TO CHU3UTL?
- KAKON MMEHHO 3aNpPOoC NPOCUTb YCKOPUTL?
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He 3aTpoHeMm:

* Backup/restore
* Penankauunto

* ONTMMM3auUmnIo 3aNpPoCoB
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KaK cenyac pabotaet b/l

e Pabota B/l — BbINONHATbL 3aNpOChI

* Bpems BbINONHEHUS O4EHb XOPOLLUUA MOKA3aTeNb:
- €C/IN YNEPNNCH B PECYPCbI: Bpema pacTeT
- NOABUJINCH TAXENble 3anpPOoChbl: YNep/IUcCb B pecypcbl ->Bpemsa pacteT
- }Oem Ha 6/10KMpPOoBKaxX: BpemMaA pacTeT

- Nponaau 3anpocbl: Bpema nagaet (3anpocbl OT MOHUTOPUHIA
bbicTpble)
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BpemaA BbINO/IHEHMA 3aMpPOCOB

e pg_stat_activity - MrHOBEHHbIM CHUMOK BCEX UCMOJTHAOLLMNXCA
3anpocoB

extract(epoch from (now()-xact_start)) — Bpemsa B TEKYLLEM COCTOAHUM
(active, idle in transaction)

* pg_stat_statements — cyeTunMKM No 3aBepLIEHHbIM 3anNpocam

total_time - KymynaTneBHaa cymma BpemeH BbINOJIHEHUA 3anpoca

* CHUOODUHT ceTu meXay KINEHTaMUN U pg
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CmoTpum no pg stat statements

* Bpems BbINoAHEHUSA 3anpoca 06bI4HO ~1ms, MONYYUTb NOSIHYIO KapTUHY
nepunoanveckumm 3anpocamm B pg stat activity HepeanbHO

* [1o pg_stat statements mMbl K COXKa/IeHUIO He MOXeM NOCYUTATb
rMcTorpammy, npuaeTca CMOTpPEeTb Ha cpegHee

[rate(total time)/rate(calls)]

e [Ina obwen KapTUHbI CMOTPUM Ha CYMMaApPHOe cpegHee:
[sum(rate(total time))/sum(rate(calls))]
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CpeaHee ni10xo. Ho BUAHO e aHOMaInKo Y
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CpeaHee no-npexXHemy naoxo

* /ltobas aHomanuA (BbIbpoc/nposan) Ha cpegHem He 06A3aTeNbHO
npobnema

HO

* CKopee Bcero ntobyto npobaemy byaet BuaHO Ha cpegHem!
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He nponanun coeanHeHUA?

Average query time
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CKO1IbKO 3anpocoB?

Average query time
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KaK paboTaeT b/1?

* O4HO3HAYHO CNOX¥HO CKa3aTb
* 1o 3-4 rpadunKam MOXKHO NOHATb

e Xopowo 6bl nmeTb ructorpammy, Toraa 66110 661 Npoule:

Query time histogram
6biN BCNNECK 3anpocos,
HO ux oTpa6oTanu HopmasnbHO

10k NPUTYNUAN HEMHOrO Ha OGbI4HOM
KOJIM4yecTBe 3anpocos
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Ecav npobnema ectb

* Yto c pecypcamu: CPU, disk, net?
* MoXeT nx cben Kakon-To Apyron npouecc?

* PecypcoB cTano meHblle (aerpagaumns cepsepa)
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[lpyron npouecc?

Top processes by CPU
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I /usr/lib/postgresqgl/9.4/bin/pg_dump [~unknown] [l /usr/local/okagent/0.30.31/okagent [root] [ /usr/sbin/pgbouncer [postgres] [l pbzip2 [~unknown] [l postgres [postgres)
I ~other [~other]
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[lerpagauma cepsepa

Disk write latency
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llerpagauma cepsepa

CPU Usage

100 Core temperature above threshold, cpu clock throttled
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PECprbI M3HYTPWU postgresql
* Ybeamnnuco, 4to notpebnser cam PG

e XOTMM 60/blLE KOHKPETUKU: 3anpocbl/Tabanubl/MHOEKCH
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Pecypchbl: cpu

* byaem cumntaTtb, UTO
total_query_time = disk_wait_time + cpu_time

* JTO BpaHbe, ecnu

- CYyLWecTBEeHHOe Bpems oxxmngaem 610KMPOBOK — noTpebnsem
meHble CPU

- parallel query (9.6+) — noTtpebnaem 6onbie CPU
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Pecypchbl: cpu

* He Hy»XHO cMmOTpeTb Ha “meaneHHble” 3anpocbl, Koraa roBOpPUM Npo
pecypcbl

* [IpaBU/IbHO CMOTPETb Ha CYMMY BpeMeHMU
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CPU: 3anpocsl
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I SELECT comment.id AS comment_id, comment.deleted AS comment_deleted, c... [l SELECT site.id AS site_id, site.deleted AS site_deleted, site.lang AS site_lang, si...
I SELECT post.id AS post_id FROM post WHERE post.rating > ? AND post.domain...

[ SELECT post.created AS post_created FROM post JOIN site ON post.site_id = si...
I SELECT post.id AS post_id, post.deleted AS post_deleted, post.body AS post_b...

I ~other
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CPU: HYXXHO UCKIHO4YUTb BIOKMPOBKMN

* Bbibpochbl Ha cpu_time moryT 6bITb M3-3a JIOKOB
* [lepenpoBepsaem no pg_stat activity
e pg_stat activity + pg_locks: moxxem y3HaTb, KTO 3a104NA U KTO XKAET
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Pecypcbl: ANCK.UYTEeHne

* shared_blks_read: utreHune cTpaHuu c ancKka B cnyyae buffer cache
miss (00 AWCKa gonaeT, ecnmn byaet eue page cache miss)

* local_blks read: yteHue AaHHbIX BpemeHHbIX Tabauy,

* temp_blks _read: uteHne BpemeHHbIX pannoB (Koraa ana 3anpoca
HY»XHO Bonblie namaTu, yem work_mem)
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CNOXXHOCTU MOHUTOPUHIA ANCKA

* [pouecc AenaeT CMCTEMHbIN Bbi3oB read()
* OH oTparkaeTtcsa B /proc/<pid>/io
* Ho A0 AMCKa MOKeT He JOUTU, eCc/in NpoYunTanca U3 page cache

* C Apyroii CTOpoHbl B /proc/<pid>/io nonagaet Hanpumep YteHue 13
stdin
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[INCK: KTO TPY3UT NO YTEHUIO?

Disk read ops
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blocks/second

[INCK: KTO TPY3UT NO YTEHUIO?

Blocks read by query
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I SELECT “"post"."author_id", count(1) FROM post WHERE "post"."author_id" IN (?) GROUP BY author_id HAVING max(signed_up_at) > ?

I SELECT comment.id AS comment_id, comment.deleted AS comment_deleted, comment.body AS comment_body, comment.site_id AS comment_site_id, c...
[ SELECT post.created AS post_created FROM post JOIN site ON post.site_id = site.id LEFT OUTER JOIN site_acl ON site_acl.site_id = site.id AND site_acl.us... [l ~other
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[nck: blks read VS templ blks rea

blocks/second

blocks/second

Blocks read by query postgresqal.query.blocks.read
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I SELECT "main-dbs".* FROM “main-dbs" INNER JOIN “main-db_categories" ON "main-dbs™."id" = “main-db_categories"."main-db_id" WHERE "main-db_ca...
I SELECT "main-dbs".* FROM “main-dbs" INNER JOIN “main-db_categories" ON "main-dbs™."id" = “main-db_categories"."main-db_id" WHERE "main-db_ca...
I SELECT id, permalink, title, published_at, age_restricted_by_admin, image, file, duration FROM “main-dbs" WHERE "main-dbs"."type" IN (?) AND “main-d... [l ~other
Blocks read by query postgresgl.query.temp_blocks.read
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[l SELECT "channels".* FROM "channels" WHERE (to_tsvector(?, channels.title) @@ to_tsquery(?) AND channels.search_restricted = ? AND channels.being_del...
[l SELECT "main-dbs".* FROM "main-dbs" WHERE "main-dbs"."id" IN (SELECT main-db_id FROM "main-db_tags" WHERE “main-db_tags"."tag_id" IN (?) AND ...
I SELECT channels.*, channels.id IN (?) AS is_friend FROM "channels" INNER JOIN “follows" ON “channels”."id" = "follows"."channel_id" WHERE "“follows"."foll... [l ~other
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[Nnck: blks read VS templ blks read

* PasHble 3anpocbl: HY>KHO BUAETb U OAHU U APYyrue

* YUHMUM no-pa3HOMY:

- heap: pobasnaem namsatTn/meHsem 3anpoc/nepeknagbiBaem
NlaHHble no-gpyromy/yckopsem AUCKOBYIO NoAcucTemy

- temp: yBennunsaem work_mem/meHsem 3anpoc/nepeHocnm Ha
aHaA/INTUYECKYIO PennKy
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Pecypcbl: ANCK.3aNWCb

WAL
* CMHXpOHM3auuna “rpasHbix” cTpaHuL,
* BpemeHHble pannos

* 3aNMCb BPEMEHHbIX TabauL,

okmeter<



Pecypcbl: ANCK.3aNWCb

* /ltobble nameHeHnAa “naykatot”’ cTtpaHmubl 1 3anucbiBatotca B WAL
* Moxem opueHTUPOBaTbLCA TO/IbKO no dirty pages
* 3anucb “rpasHbIX” cTPaHUL, HA ANCK HE CUHXPOHHA

* Mnwet nnmn backend nnn checkpointer nan bgwriter
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[lnck: dirty pages - checkpointer

Blocks dirtied by queries
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I buffers_backend [l buffers_clean [l buffers_checkpoint




[nck: checkpointer — disk traffic

Buffers written
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WTF: SELECT naykaeT cTpaHuLbl?

Blocks dirtied by queries
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I SELECT id, remain-db_to_id, channel_id, published_at, x as mask FROM ( SELECT main-dbs.id, (case when main-dbs.remain-db_to_id is null then ? else ...

I UPDATE "main-dbs" SET "updated_at" = ? WHERE updated_at < ? AND "main-dbs"."type” IN (7) AND “main-dbs"."id" = ?
I UPDATE "main-dbs" SET "updated_at” = ? WHERE "main-dbs"."type” IN (7?) AND “main-dbs"."id" = ? B ~other
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WTF: SELECT naykaeT cTpaHuLbl?

OPTIMIZATION:
v ¢

-

l

OPTIMIZATION EVERYWHERE
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WTF: SELECT naykaet cTpaHuubi?!?!

HeapTupleHeaderData

t xmin 't xmax tcid @t ctid t.infomask2|t infomask t hoff | NULL bitmap User data

* INSERT B TpaH3aKkuuum txid1 -> tuple (t_xmin=txid1)

* SELECT He 3HaeT 3aBepuwmnachb nn txidl (commited/aborted)
- Upem B CLOG y3HaBaTb cTaTtyc txidl (3To gocTtatoyHO AOpOro)
- Ecnn txid1 3aBeplieHa, coxpaHaem hint bits B tuple (t_infomask)
- Momeyaem cTpaHnLy Kak “rpAasnHyto”
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' 1 (X
o ) » A ewe SELECT moxeT
BbI3bIBaTb CUMHXPOHHYIO 3aNUCb

THERES MORE
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SELECT moxeT BbI3blBATb 3anmchb

* Ecan npu YTEHUM HAM HYKHO NMPOYMTATb CTPAHMLY, KOTOPOU HET B
buffer cache, mbl ynTaem ee c gncKa

* Ecam B buffer cache HeT cBoO60AHOIrO MecTa, HY*KHO YTO-TO BbITECHUTb

* Ecnn KaHAMAAT Ha BbITECHEHME NOMeYeH Kak dirty, mbl ero nuwiem
Ha AUCK
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Pecypcbl: ceTb

* PG He npepocTaBaseT MHGOPMaLMIO MO KONYECTBO
pe3yNbTUpPYIOLWMX BANT No 3anpocy

* MOXXHO O4YeHb NPUMEPHO NocYnUTaTb NO pPg_stat statements.rows
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NToro:

* Hy»XHO XOopoLlo NOHMMaTb, Kak PG paboTaeT ¢ pecypcamu cepsepa
e Oco3HaBaTb GU3MYECKMN CMbICA METPUK, HA KOTOPbIE Bbl CMOTPUTE

e 06A3aTeNbHO HYXKHO 06BACHATL AN cebsa HanaeHHble aHOMaNKn, 3TO
NO3BOZINT MOJIHOCTbIO Pa3obpaTbCca ¢ AeTanAMM peann3aumum Tom Uam
MHOWN NOACUCTEMDI
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Cnacmbo 3a BHMMaHue!

Bonpocbl?

Hukonan CuBKo
nsv@okmeter.io
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