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PogggresPro
YTOo Takoe «nnaH 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 [cost=540.00..439429.4 rows=1000382q width=27)
Hash Cond: = )

-> Hash Join (costzz?o.ee..301606.84 rows=10003825 width=23)
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)
(cost=145.00..145.00 rows=10000 width=4)

-> Seqg Scan on users u2 (cost=0.00..145.00 rows=10000 width=4)
(9 rows)

-> Hash



PogggresPro
3ayeM HYXXHO ynpas/iaTb njiaHamMu 3anpocos ?

KOHTPOJIb 3a K/IKOYEBbIMM 3arpocamm
CTabunmsaumsa Npom3BoOANTENBbHOCTH

PasHble Bepcun CYB/[] MoryT paboTaTtb No-pasHOMY
CTaTUCTMKa OTCTAEeT OT AaHHbIX

ONTUMM3aTop OLnbaeTcs

4 )
' I
4 married = true h
4 N
- |/
. \_ position = ‘CTO’ y
SELECT FROM users
WHERE age > 25 AND married = true
age > 25

AND position = 'CTO'; - J
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Pogzgres Pro

AQO

AfanTuBHasg onTuMusauusa 3adlfpocoB



AQO — npuHUKUN paboTbl

SQL 3anpoc

onTumusauyusa
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AQO - npumep paboThbl PosdgresPro

demo=# EXPLAIN (ANALYZE, TIMING OFF) SELECT t.ticket_no
FROM flights f
JOIN ticket_flights tf ON f.flight_id = tf.flight_-id
JOIN tickets t ON tf.ticket_no = t.ticket_no
WHERE f.scheduled_departure > '1999-01-01"'::timestamptz
AND f.actual_arrival < f.scheduled_arrival + interval 'l hour'
AND tf.fare_conditions = 'Business';

Hash Join (cost=9486.05..211054.58 rows=769494 width=14) (actual rows=771441 loops=1)
AQD: rows=769494, error=-0%
Hash Cond: (tf.flight_id = f.flight_id)
-> Nested Loop (cost=0.86..188501.75 rows=859656 width=18) (actual rows=859656 loops=1)
AQDO: rows=859656, error=0%
-> Index Scan using ticket_flights_fare_conditions_idx on ticket_flights tf (cost=0.43..102778.94 rows=73356 width=18) (act
ual rows=859656 lo
ops=1)
AQO: rows=73356, error=-1072%
Index Cond: ((fare_conditions)::text = 'Business'::text)

Planning Time: 3.705 ms
Execution Time: 1482.285 ms
Using aqo: true

AQO mode: AUTO

AQO advanced: OFF

Query hash: -4140461232606493427
JOINS: 2




AQO - npumep paboThbl PosdgresPro

Gather (cost=128055.06..286646.12 rows=771441 width=14) (actual time=839.764..1134.926 rows=771441 loops=1)
AQD: rows=771441, error=0%, fss=-1169867161196126870
Workers Planned: 2
Workers Launched: 2
-> Parallel Hash Join (cost=127055.06..208502.02 rows=321434 width=14) (actual time=831.767..1070.611 rows=257147 loops=3)
AQO: [rows=771441, error=0%, fss=-1169867161196126870
Hash Cond: (t.ticket_no = tf.ticket_no)
-> Parallel Seq Scan on tickets t (cost=0.00..61924.68 rows=1229107 width=14) (actual time=0.044..158.490 rows=983286 loops=3)
AQO: rows=2949857, error=0%, fss=-T82071859942470067
-> Parallel Hash (cost=121467.14..121467.14 rows=321434 width=14) (actual time=479.928..479.935 rows=257147 loops=3)
Buckets: 262144 Batches: 8 Memory Usage: 6592kB
-> Parallel Hash Join (cost=6286.35..121467.14 rows=321434 width=14) (actual time=34.990..419.595 rows::257147 loops=3)
AQO: rows=T771441, error=0%, fss=-1710832237659048278
Hash Cond: (tf.flight_id = f.flight_id)
-> Parallel Seq Scan on ticket_flights tf (cost=0.00..114240.51 rows=358190 width=18) (actual time=0.065..298.964 rows::286552 loops=3)
AQO: rows=859656, error=0%, fss=4723136667746782336

Filter: ((fare_conditions)::text = 'Business'::text)
Rows Removed by Filter: 2510732
-> Parallel Hash (cost=4899.87..4899.87 rows=110919 width=4) (actual time=34.068..34.071 rows=62854 loops=3)
Buckets: 262144 Batches: 1 Memory Usage: 9504kB
-> Parallel Seq Scan on flights f (cost=0.00..4899.87 rows=110919 width=4) (actual time=0.038..17.278 rows=62854 loops=3)
AQD: rows=188563, error=0%, fss=-1465870163991728921
Filter: ((scheduled_departure > '1970-09-01 00:00:00+03'::timestamp with time zone) AND (actual_arrival < (scheduled_arrival

iinterval)))
Rows Removed by Filter: 8768
Planning Time: 1.456 ms
Execution Time: 1162.346 ms
Using aqo: true
AQO mode: AUTO
AQD advanced: OFF
Query hash: -4140461232606493427
JOINS: 2




Pogzgres Pro

AQO Enterprise

HoBble BO3SMOX>XHOCTU aganTUBHOM ONTUMU3ALUN



PogggresPro
AQO Enterprise — 4TO HOBOIO ?

* []O/THOCTbH aBTOMATUYECKUIA PEXIM MOCTOAHHOIO 0by4eHnsa — autonomous mode
= HoBag TeXHOMOrMa nNpeackasaHns oLMOOK NiIaHnpoBLMKa — delta rows

* [loBblllEHMNE CTAOUNBHOCTY PAbOTh!
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aqo=#




Pogzgres Pro

Adaptive Query Executor

[InHaMun4yecKoe nepecTpoeHue njiaaHoB



PogggresPro
Adaptive Query Executor (AQE) — MexaHn3m

= «OWwnbKkM» ONTMMKM3aTOPa UCMPAaBNAOTCA | [pyn MOBTOPHOM MIAHUPOBAHUN ONTUMMU3ATOP PELLN MOMEHATH
NPSMO BO BPeM4 BbIMOMHeHWA 3anpocal | anroputm coeavHeHnsa n MeTo AoCTyna K Tabnue

= []o yCTaHOBNEHHOMY TPUTTEPY
BbIMOJ/IHEHWNE MPEPbIBAETCS 1 3aNpoC
BO3BpaLLaeTCsa Ha MOBTOPHYHO NESTED LOOPS HASH JOIN

OonTNMMmM3aunio /\

= [lpv reqepauum HOBOTO nnaxHa aqe_sql_execution_time_trigger

aqge_backend_memory_used_trigger
= B HOBOM MnjlaHe MOryT NOMeHATbCH —

METOAbl AOCTYrNa K AaHHbIM, TUTbl U

NOPAAOK COeNHEHNN N T. 4. - I — \

NepecTpoeHne nnaHa rno cobbITU-TPUrrepy

A

Prod_info

Table scan |
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NHdopmaLma o nepensiaHUpPoOBaHUN B XXYPHAJE  pPodigresPro

2024-04-01 09:05:25.319 UTC [1465035] LOG: @Replanning triggered by timeout 100 (0-th shift) ms.
Attempt: 0.
Duration: 101.893916 ms plan:
Query Text: select count(l)
from pipeline p,
tasks t
where p.status = 'STARTED'
and p.id = t.pipeline_id
and t.status = 'NEW'
and t.creation_time < now() - interval '5 seconds';
Aggregate (cost=4.08..4.09 rows=1 width=8) (actual time=101.894..101.894 rows=0 loops=1) (early terminated)
NodeSign: 6618202469075138310
Cardinality: -1
Groups Number: -1
Output: count(l)
-> Nested Loop (cost=0.86..4.08 rows=1 width=0) (actual time=0.053..101.858 rows=106 loops=1) (early terminated)
NodeSign: 13263165824905188009
Cardinality: 106
Groups Number: -1
Join Filter: (p.id = t.pipeline_id)
Rows Removed by Join Filter: 503265
-> Index Scan using pipeline_status_creation_time_idx on public.pipeline p (cost=0.42..2.02 rows=1 width=8) (actual time=0.027..0.033 ro
ws=22 loops=1) (early terminated)
NodeSign: 11600703161693743624
Cardinality: 22
Groups Number: -1
Output: p.id, p.status, p.creation_time
Index Cond: (p.status = 'STARTED'::text)
-> Index Scan using tasks_status_creation_time_idx on public.tasks t (cost=0.44..2.04 rows=1 width=8) (actual time=0.011..3.157 rows=228
80 loops=22) (early terminated)
NodeS+ign: 3773207335955725774
Cardinality: 22880
Groups Number: -1
Output: t.did, t.pipeline_id, t.status, t.creation_time
Index Cond: ((t.status = "NEW'::text) AND (t.creation_time < (now() - '00:00:05'::1interval)))
Settings: effective_cache_size = '24659200kB', random_page_cost = '1.1', work_mem = '1MB', search_path = 'dev, public’
Query Identifier: 2465789657660344514




aqo=#




PogggresPro
AQE - yTo HOBOro ?

* [lOSIHbIV HAOOP TPUITEPOB A5 NEPENnIaHNPOBAHNS:
= BpeMms BbiNoNHeHus (age_sql_execution_time_trigger)
= OLMOKa NnaHMpoBLMKa (age_rows_underestimation_rate_trigger)

= 3anosiHeHne naMaTn 6akeHga (age_backend_memory_used_trigger)

= CMapT-Nnorvka cpabaTtblBaHUA TPUITEPOB
= [lopgaepyxkka Extended Protocol n Prepared Statements !

20



Pogzgres Pro

PGPRO_MULTIPLAN

Pa3BuTue TexXxHoJIormu CT36I/IJ'IVI3aLI,VII/I NnjiaHOB



Pogggres Pro

SQL Multi-Plan Management — npuHuun pa6oTbl

= SQL 3anpoc nocTtynaeT Ha
06paboTKy B Postgres Pro

O06pPEHHDIN BbinonHeHune
= ONTUMM3ATOP reHepupyeT nnaH [J1aH

BbIMOJIHEHNA N CBEPAETCA CO
CCKOM COXPaHEHbIX MAGHOB z I

(=baseline)
E SQL Plan Baseline

= Ecnu creHepmpoBaHHbIX NiaH
NPUCYTCTBYET B CMUCKE N UMEET
(nar approved, TO OH MAET Ha
BbIMO/IHEHWE

= Ecnn nnaHa B CNMCKe HeT, K
BbIMOSIHEHWIO [JOMNYCKAETCS CaMbli
«JeLlleBbln» approved-nnaH ns
crncka (B pexxmme 3axBaTa OH
TakXXe fobaBnaercsa ¢ paarom
unapproved)
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Pogggres Pro

PGPRO_MULTIPLAN OEMO (Baselines)

= BKIOUYMM peXXUM 3anncu nnaHoB pgpro_multiplan, BbINOAIHUM TECTOBbIE 3aNpoChl C
DAa3HbIMW KOHCTaHTaMu 1 CPOPMUPYEM UCTOPUHO MNAHOB

"= [lOCMOTPUM Ha COXPaHEHHbIE MNaHbl 1 paspeLlnM KX K BbIMOJIHEHUIO — CPOPMUPYEM
baseline

= [lonpobyemM pasHble BapuaHTbl N1aHOB 1 NocnefosaTeNbHo AobaBuM nx B baseline

= CO6pOCKM BCE HACTPOMKM U OTKIKOUMM pgpro_multiplan

23






Pog%gresPro
Wildcards pna nmeH taébnuy u wabsioHHbIE MNaHbl

= Y Bac ecTb 3anpochl, UCNOAb3YHOLME
AVHAMUHECKIE NMeHa Tabnnu Create  Template  BbinosnHeHune

» Bbl XOTUTE UCMONBb30BAaTb eAMHbIN NaH template M1aH

3anpoca C pasHbIMU UMeHaMu TabnnL ' ‘a I l m

» 3apgaete wildcards yepes GUC

=  BbINONHAETE 3anpoc 1 Co34aeTe U3 Hero#ttzI 2 Wi|dC§I’d Htx #1212

WwabnoH #tt363 #it #tt363
= CoxpaHsieTe niaH-wabioH #112302 #t12302
= JInsa BCex 3anpocoB, yA0BIETBOPSAOLLMX &/ '

CTPYKTYPE U perynsgapHoOMY BblpayKeHuto,
BbIMONHAETCS LWAbOHHbIN AUPEKTUBHbLIN
nnaH «template hintset plan»
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Pogggres Pro

PGPRO_MULTIPLAN AEMO (Wildcards)

= YCTaHOBUM LUabAoOH MMeHn Tabnuubl — wildcard

»  3aperncTpumpyem 3anpoc, UCNosb3YyrLWM MeHa Tabnuy, No LWabrioHy

»  3auKcupyem rniaH 3anpoca B pexume template

*  BbINOMHMM 3anpoc 1 yoeanMcs, YTO UCMNOSb3YETCS «3aMOPOXKEHHbIN» MJ1aH

= [ToMeHseM nMeHa TabnuL, B 3anpoce W PeEXXnMbl ONTUMM3aTopa U YOeanMCs, YTO LabA0OHHbIN
NaaH NpUMeHsaeTcs
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PGPRO_MULTIPLAN — pa3BuTue TeXHONOIMMu Pod)gresPro
pmMKcauum nnaHoB

AHanor Oracle SQL Plan Management

IcTopua NnaHoB 1 ynpaBeHne cTaTycom

CnncKuM «xopoLnx» nnaHos — Baselines

Wildcards gna nMeén o6bexkToB
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Pogzgres Pro

[1naHbl Ha 2025 rop, *

*= Real-Time Plan Management

= SQL Tuning Sets

* UHTerpauymsa Plan Management B PPEM
= AQE Observability

* Feedback!

*MNaHbl K CPOKN MOT'YT MEHATbLCH
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Pogzgres Pro

Cnacubéo
3a BHUMaHue!
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