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O poknapgumke

30 net paboTbl c 6azamu AaHHbIX
9 net paboTbl B [a3npomHedTb
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YT1o Takoe AQO

Adaptive Query Optimization

AfanTnBHaA oNTMMM3aLMA 3aNPOCOB
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OnTumusauma 3anpocos

dtanbl 06paboTKu 3anpoca

Pa3bop

[lepenuncbiBaHne

MnaHupoBaHue (OnTMmmn3laums)

BbinonHeHne
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OnTumusauma 3anpocos

NaHHble ANAa NN1aHUPOBLUMKA

CUHTaAKCUC N CeMAHTUKA

MeTaaaHHble

CTaTUCTUKa AAHHbIX

CTaTUCTMKA BbIMNONHEHMUA
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NMpumep
vhc types
tid int ra
*code varchar(20)
*vht id int
Vehicles vhc compartments
*id int — tid int
*net weight kg int “compno smallint
n’regno varchar(20) n‘volume_l int
*vht id int *vhc id int
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CUHTAKCUC U CeMaHTUKaA

SELECT vhc.regno
FROM vehicles vhc
JOIN vhc types vht

ON vhc.vht i1d = vht.id

WHERE wvht.code =
'semitrailer';

SELECT vhc.regno

FROM vehicles vhc

WHERE vhc.vht id IN
SELECT vht.id

FROM vhc types vht

WHERE wvht.code =
'semitrailer' );

(

WITH vht AS MATERIALIZED
(

SELECT id

FROM vhc types

WHERE code =
'semitrailer'

)

SELECT vhc.regno

FROM vehicles vhc

JOIN wvht

ON vhc.vht i1d = vht.id;
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MeTapaHHble

SELECT SELECT

vhec.id vhc.id
FROM FROM

vehicles vhc vehicles vhc
WHERE WHERE

vhc.regno = 'CT0001 54 RUS'; vhc.net weight kg = 5000;
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CTaTUCTUKA AaHHDbIX

SELECT SELECT
vhc.regno, vhc.regno,
vht.code VCC.Ccompno
FROM FROM
vehicles vhc vehicles vhc
JOIN JOIN
vhc types vht vhc compartments vcc
ON ON

vhc.vht id = vht.id; vce.vee 1id = vhe.id;
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CTaTUCTUKA BbINO/NIHEHUA

SELECT SELECT
vcc.vhe 1d, max (vcc.compno)
max (vcc.compno) FROM

FROM vhc compartments vcc
vhc compartments vcc WHERE

WHERE vcc.vhe 1d = 1;
vcc.vhe id = 1

GROUP BY

vce.vhe 1d;
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YT1o Takoe AQO

AHannM3naTop CTaTUCTMKM BbIMONHEHUA 3aMNPOCOB C UCNOJIb30BAHMEM
MaLWMHHOTOo 0byyeHunA
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[NnaHnpoBaHMe TeCTUPOBaAHUA

ba3bl 1C
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[NnaHnpoBaHMe TeCTUPOBaAHUA

ba3bl 1C

He cavwKkom xopoluo paboTatowme

13



PGConf.Cnbupnb 2023
[NnaHnpoBaHMe TeCTUPOBaAHUA

ba3bl 1C

He canwKkom xopouwo paboTtatoume

Ho 1 He CAnWKOM NaoxXo
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[NnaHnpoBaHMe TeCTUPOBaAHUA

ba3bl 1C
He canwKkom xopouwo paboTtatoume
Ho u He chnwKom naoxo

BO3MOMKHOCTb NpOBeAEeHUA BOCMPOM3BOAMMbIX TECTOB C KOHTPOJIMPYEMbIM
pes3ynbTaTom
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lNpouecc

Bknw4unu aqo

Y

Take_sample()

v

Mpoeenu TecThl

€

v

Take_sample()

PGConf.Russla
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NonyyeHHble pe3ynbTaThl

WITH
gstna AS (
SELECT
gs.query hash,
avg (etime ) AS avg e time
FROM ago query stat gs,
LATERAL UNNEST (

gs.execution time without a

go ) etime
GROUP BY gs.query hash ) ,
gsta AS (
SELECT
gs.query hash,
avg (etime ) AS
avg e time
FROM ago query stat gs,
LATERAL
UNNEST (
gs.execution time with ago ) etime
GROUP BY gs.query hash )

SELECT
gstna.avg e time
as avg no aqgo,

gsta.avg e time as
avg ago,

gs.executions with aqg
Oy

gs.executions wilithout
_ago
FROM
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MonyyeHHble pe3ynbraTthbl
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NonyyeHHble pe3ynbTaThl

SQL query statistics

Top SQL by execution time

Execution times (ms)
I|Exec (s)|%Total| Rows Executions
Mean | Min Max | StdErr
1 178.30 25.14 98| 3638.720| 3321.001| 4868.049| 369.323 49
12 223.92| 24.36 124| 3611.681| 3319.265| 4868.049| 343.646 62
11 66.21 9.33| 1625| 1018.663 0.841(22642.013| 4627.281 65
12 108.92 11.85| 2425 1122.937 0.841(22642.013| 4813.848 97
11 61.37 8.65| 912756 | 4720.527| 2442.895| 5862.534| 722.214 13
12 61.37 6.68| 912756 | 4720.527| 2442.895| 5862.534| 722.214 13
11 57.11 8.05| 912743 | 4393.016| 3985.835| 5262.416| 295.205 13
12 57.11 6.21| 912743 | 4393.016| 3985.835| 5262.416| 295.205 13
11 55.33 7.80(1046734 | 4256.340| 4119.707| 4632.493| 142.878 13
12 55.33 6.02 (1046734 | 4256.340| 4119.707 | 4632.493| 142.878 13
11 20.69 2.92| 280848 | 5173.541| 4787.676| 6307.406| 654.655 4
12 20.69 2.25| 280848 | 5173.541| 4787.676| 6307.406| 654.655 4
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.B nedpontHoM KoHPpurypaumm AQO AaET HeboNbLUOW, HO OLLLYTUMBbIN 3P PEKT 33
CYET YCKOPEHMA CaMbIX MaCCOBbIX 3aMpPOCOB

J[JlpuHyanTenbHo BKAOYaTb AQO MmeeT CMbICA TOIbKO Ha 3anpocax, A
KOTOPbIX OOHapy*eHO HECOOTBETCTBUE OXKUAAHMNA ONTUMMU3ATOPA PeasibHOM

BbiOOpKe
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NonyyeHHble pe3ynbTaThl

SELECT aqg.*
FROM ago queries aqg
JOIN ago query texts agt on ag.query hash

WHERE

= agt.query hash

REPLACE ( agt.query text, chr(10), ' ' ) LIKE
'SELECT Tl._Fld6235RRef, Tl._Fld7904 FROM _InfoRg6233 Tl LEFT OUTER JOIN

_Document9127 T2%';

query hash | learn ago | use ago | fspace hash | auto tuning
——————————— -

323327177 | £ | £ | 323327177 | t

(1 row)
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NonyyeHHble pe3ynbTaThl

UPDATE ago queries SET use aqgo=true, learn aqgo=true, auto tuning=false
WHERE query hash IN (

SELECT query hash

FROM ago query texts

WHERE

REPLACE ( query text, chr(10), ' ' ) LIKE
'SELECT Tl._Fld6235RRef, Tl._Fld7904 FROM _InfoRg6233 Tl LEFT OUTER JOIN
_Document9127 T2%' );

SELECT aqg.*
FROM ago queries aqg
JOIN ago query texts agqt on ag.query hash = agt.query hash
WHERE
REPLACE ( agt.query text, chr(10), ' ' ) LIKE
'SELECT Tl._Fld623§RRef, Tl. F1d7904 FROM InfoRg6233 Tl LEFT OUTER JOIN
_Document9127 T2%';

query hash | learn ago | use ago | fspace hash | auto tuning
——————————— -

323327177 | t | t | 323327177 | £

(1 row)
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Ho Her...
Execution times (ms) .
I | Exec (s)|%Total| Rows : Executions
Mean | Min Max | StdErr

1 223.92 24.36 124| 3611.681| 3319.265| 4868.049( 343.646 62
2 23.20 8.62 12| 3866.592| 3603.244| 4701.840| 378.466 5
1 108.92 11.85| 2425| 1122.937 0.841(22642.013| 4813.848 97
2 66.93 24.88| 1375 1216.969 0.873(22442.367| 5061.661 55

23



PGConf.Cubupb 2023 PogzgresPro

Cnacubo!



