Po&gres Pro

PGCONF.RUSSIA 2024

YnpaBreHne nnaHamMm 3anpocos: a
HOBble BO3MOXXHOCTW

AnekcaHap KoTunH
CTapLUmMii TEXHNYECKMA MEHEeIKED NPOAYKTa

a.kotin@postgrespro.ru




Pogzgres Pro

Y10 Takoe «nsaH 3anpoca»?

EXPLAIN SELECT *

FROM users AS ul, messages AS m, users AS u2
WHERE ul.id = m.sender_id AND m.receiver_id = u2.1id;

QUERY PLAN

Hash Join 1cost 540 00 439429 4A|rows 10003825|w1dth 27)
| U

Hash Cond: .
(cost 270 00 301606 84 rows=10003825 width=23)

-> Hash J01n
Hash Cond: (m.sender_id = ul.id)

-> Seq Scan on messages m (cost=0.00..163784.25 rows=10003825 width=19)
-> Hash (cost=145.00..145.00 rows=10000 width=4)

-> Seq Scan on users ul (cost=0.00..145.00 rows=10000 width=4)
-> Hash (cost=145.00..145.00 rows=10000 width=4)

-> Se(q Scan on users u2 (cost=0.00..145.00 rows=10000 width=4)
(9 rows)
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[Mpob6nemMaTurka: 3a4eM HY>XXHO yrnpaBfsiTb NjiaHaMu 3anpocos?

[ToTepun Ha NnaHMpoBaHKK
KOHTPOJIb 32 K/TKOYEBBLIMIK 3arpocamm
CTabubHOCTb NPOU3BOANTENIBHOCTH
[Ipeacka3yeMoCTb pesyfibTaTa 4 -

married = true
e CTaTUCTUKaA OTCTAET OT AaHHbIX p N
« ONTUMKM3ATOP OLLUMbBAaETCH

osition = ‘CTO’
P Y,

SELECT * FROM users
WHERE age > 25 AND married = true

age > 25

AND position = 'CTO'; S
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MHCTpYMEHTDI
ynpaBsneHnsa niaHamMmu
3anpocoB




PogzgresPro
NHcTpyMeHTbl Postgres Pro gna ynpaBneHusa njaHamu 3anpocos

YnpaBneHue naaHamum 3anpocos

//\

ABTOMaTU3NpPOBaHHOE (aAanTUBHOE) PyyHoe

AQO AQE/replan SR_PLAN PG_HINT_PLAN
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Adaptive Query Optimizer

MalLunHHOE 0by4YeHMe Ha
npeablayLmx 3anpocax
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AQO - Adaptive Query Optimizer

SQL 3anpoc
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AQO 2.0 - nonb3a

AQO = off CymMMmapHoe BpeMs BbinonHeHusa 113 3anpocoB (Mc)
300 000
200 000 | o e '  —
150 000 b ' o
100 000 U m . » —
50 000 ‘ Py ¢
) : :
1 2 3 1 2 3 4 1 2
CymMmmapHoe BpeMs nnaHupoBaHus 113 3anpocoB (Mc)
60 000 /" AQO 1.6
: /
40 000 : / -
; / ) o . > Q
20 000 " / AQO0 2.0 & :
N - ,, :
1 2 3 1 2 3 4 1 2

Iteration
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AQO 2.0 — yTO U3MEeHUNoCb?

* YTOObI HA4YaTb UCMOMB30BaHME — JOCTATOYHO BbICTAaBUTb
napaMeTp ago.enable = on

e SHAHWS MO YMOYaHNIO 0bLMe. VIX MOXHO M30MPOBaTb MO
3anpocam, BbiCTaBMB advanced = on

» Bcero 3 pexxuma — Learn, Controlled, Frozen

* Drop Extension = MrHoBeHHO Bbikiro4aeT AQO Ha TeKyLLEeN
6aze
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AQO - narocbl U MUHYCDI

* [1nroChbl
* ECTb BO Bcex pepakumax Postgres Pro
«/ICKYyCCTBEHHbIVN MHTENNEKT»
ABTOMATKYECKOE MCMpaBneHne npodbaemM Npon3BOANTENBHOCTH
He ncnonbayrotcs Tabnnubl -> Apyxut ¢ 1C
« PasmellaeTtcs B sShmem — MakCMMarnbHO Ha YTeHue

* MUHycCbI
« OBepxef Npwy NNaHMPOBaHUN Ha BCEX 3ampocax
* Hy>KHO J0O0OYy4YaTbCA MPU UBMEHEHUN AaHHbIX
« He ncnonbaytoTca Tabnmubl —> HeT penamkaumm Yyepe3 WAL (Ho...)
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AQO - pemo
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AQO — Kak ucnonb3soBaTtb?

» [lobaBnsdem B shared preload libraries
 Create extension ago B 6a3e

« B cBOEM MM B CECCUN OT MPUNOXKEHNSA BbICTaBAAeTCA ago.mode =
learn; (y>ke cTOUT Mo AedonTy)

* ago.enable = on;

° MOHVITOpI/IM MJ1aHbl 3alfpoOCOB N MNMOCJie AOCTNXEHNA PeE3YJibTaTd
NMPUMEHAEM OJ1H BCEX

 Alter system set ago.enable = on;
* Alter system set ago.mode = frozen;
« select pg_reload_conf();
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Adaptive Query Executor
/replan

[ lepennaHnpoBaHe 3arnpoCcoB
«Ha NeTy»




Pogzgres Pro

Adaptive Query Executor (AQE/replan) - nonb3sa

rep|an =on replan = off

100 ms 1.67 mins
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AQE/replan — nntocbl n MUHyCbI

 [1nrOChbI
« BcTpoeHo B Postgres Pro 16 Enterprise
« PaboTaeT Ha BCEM MOTOKE 3aMpocoB
* YHUKaNbHaa TEXHONOINs B Mupe Postgres

 MOXEeT MCMOMb30BaTbCA KakK 3allMTa NocneaHen HaaexXXabl OT
6e3HafeXXHbIX 3arnpocoB

* /Inn ona 3alnTbl KPUTUYECKMX 3aMpoCcoB

* MUHycCbI
« CNOXHO nogobpatb eanHoOe BpeMs nepensiaHnpoBaHmS

« becnoneseH anga 1C - HeT nogaep>kkn extended protocol n prepared
statements

* Henb3a BbICTAaBUTb OTCEYKY Yepes XUHT pg_hint_plan




postgres=# |

Pogzgres Pro

AQE/replan
AEeMO
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AQE/replan — kak ncnonbsoBartb?

« Set replan_enable = on Planning Time: @.104 ms
: : Execution Time: 4.098 ms
 replan_query_execution_time 1, 2... Replan Active: true
» replan_max_attempts  100..70.. Table Entries: 5
Controlled Statements: 1

Replanning Attempts: 1
] Total Execution Time: 6.928 ms

* pg_backend_set_config

» replan_show_signature on
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SR_PLAN

Save & repeat plan
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sr_plan - nonb3a

Konnuyectso 06paboTaHHbIX TPaH3aKLUMN
1200000

1000000
800000
600000

400000

200000

sr_plan.enable =false sr_plan.enable =true

/pgbench-n-r-c 1-T 60 -f test_complx.sq|

select count(*) from pgbench_tellers pt, pgbench_branches pb, pgbench_accounts pa
WHERE pt.tid = pb.bid AND pb.bid = pa.aid;
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sr_plan - naocbl U MUHYCbI

e [1ntoChbl
¢ JKOHOMMUSA Ha NNaHNPOBaAHUN
* [10/THbIV KOHTPO/Ib 3a MNJIaHOM
« PaboTaeT ¢ prepared statements
« [Ipy>xuT c 1C - pasmellaeTcd B shmem v KelumpyeTcs Ha AUCK

* MUHYyCbI
e [11aH MOXXET HE Bf1e3aTb B KELL bekeHaa
* [IpOXOPMB K NaMATH

* HeT nepeHOCMMOCTM NaHoB (MpmBs3aHbl K OIDS), HO...
« HeT nogaep»xKu pennvkaumnm, Ho...




postgres=# |
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Sr_plan
AEeMO
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sr_plan - kak ucnosnbsoBaTb?

* BHocum sr_plan B shared preload libraries

* Create extension sr_plan(Ho He 0653aTenbHO)
* Sr_plan.enable = on;

e Sr_plan.auto_tracking = on;

* CMOTPUM, YTO HaM He HPaBUTCA B NJiaHe 3anpoca, Nnpobyem pasHble
GUC nnaHupoBLMKa, YTOObI 4OOUTLCS HYXKHOMO pes3y/bTaTa

* 3amopaxxkmaem 3anpoc: SELECT sr_plan_freeze(QuerylD, 0);
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PG_HINT_PLAN

XUMHTbI «kak B Oracle»
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pg_hint_plan

e /*+ SeqScan(a) */.

* TNbl XMHTOB:

* MeToabl CKAaHMPOBAHUA

* MeTtoabl coeanHeHUA

* [Topagok coegnHeHUA

* [lonpaBKa KapANHaNbHOCTU

* XWHTbI 4214 napasnenbHbIX NJ1aHOB
BbicTaBneHne GUC Bo BpemaA ni1aHMPOBaHUA
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pg_hint_plan - kak ncnonbsopatb?

* BHocum pg_hint_plan B shared preload libraries
* Create extension pg_hint_plan
* OTKpbIBaem aokymeHTaumto pg_hint_plan

 CMOTPUM, YTO HaM He HPaBMUTCA B NJiaHe 3anpoca, npobyem
pa3Hble HabopPbl XMHTOB, MOKa Pe3yNbTaT He YCTPOUT

* BHOCMM MTOroBbIM Habop XMHTOB BMeCTe C
napameTpu3oBaHHbIM 3aNpPOCcom B Tabanuy
pg_hint_plan.hints
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pg_hint_plan - nntocbl n MuHychb!

e [1NtOChI
* HeMHBa3VBHbLIN
* HeT oBepxe/a
* HeT npnBasku K OIDs
« Tabnuua pg_hint_plan.hints

* MHYyCbI
« Tabnuua pg_hint_plan.hints
« CUHTaKcKuc
* CNOXXHO NnUcaTb KOMMJIEKCHbIE XUHTbI
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YJIYHLWLWAEM W
[TEPEHOCUM T1J1AH

AQO + sr_plan + pg_hint_plan
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Sr_plan 0.5 - hintset plans!

/*+
Leading(((((((({(({cn mc )ci )mk )k )mi )n )t )mi_idx )it2 )it1))

NestLoop(cn mc) NestLoop(ci cn mc) NestLoop(ci cn mc mk) NestLoop(ci cn k
mc mk) NestLoop(ci cn k mc mi mk) NestLoop(ci cn k mc mi mk n) NestLoop(ci cn
k mc mi mk n t) NestLoop(ci cn k mc mi mi_idx mk n t) HashJoin(ci cn it2 k mc mi
mi_idx mk n t) HashJdoin(ci cn it1 it2 k mc mi mi_idx mk n t)

IndexScan(ci movie_id_cast_info) SeqScan(cn) SeqScan(it1) SegScan(it2)
IndexScan(k keyword_pkey) IndexScan(mc company_id_movie_companies)
IndexScan(mi movie_id_movie_info) IndexScan(mi_idx movie_id_movie_info_idx)
IndexScan(mk movie_id_movie_keyword) IndexScan(n name_pkey) IndexScan(t
title_pkey)

*/




postgres=# ||
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Hintset plans
AEeMO
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AQO + sr_plan + pg_hint_plan

e Il NMopanok Takon:

shared preload libraries = 'pg_hint_plan, sr_plan, ago'
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/KoM6uHnpoBaHHas TexHuka/
sr_plan + pg_hint_plan n AQO gns plan discovery

« Korga CTOUT NPUMEHATL?
* Ma>kopHbIM anrpena
bekan nnaHoB
[ToMCK N1aHOB Ha NTOTMYECKOU peninke 1 nepeHoc Ha npoa

XVHTbI Mo querylD (6e3 Tabnuubl hints)
1C
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Bnnyxanwiune nnaHbl
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bnvyxauwiuve nnaHbl

* ago.wal_rw
 sr_plan.wal_rw
* ago.use_on_standby

* SI_
* SI_

oSQ

plan.use_on_standby
pDlan query capture

| _Hash

* aqO0 autonomous mode
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Q&A




