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3a4eM HYKHa CTaTUCTUKA

[Mepebop nnaHOB
OueHKa CTOMMOCTU N1aHa
OueHKa KapanHa/IbHOCTU U CENEKTUBHOCTH

NHbopmaumUs 0 CTaCTUTUYECKUX XapaKTEPUCTUKAX AaHHbIX



ol PROFESSIONAL

YTO H€O6XO,£|,V| MO Posigres

OT CTaTUCTUKU

aKTYaNbHOCTb

6asz1aHC 06bema v TOYHOCTU
OT NNaHUPOBLLMKA

yyeT MMGI-OLLI,EI‘/JICFI CTaTUCTUKWN ONA OUEHOK

Ot pa3paboTymKa

aKKypaTHble 3anpochl



CTaTUCTUKa No Tabaunue B Lenom

Konm4yecTtBo CTPOK U KONMYECTBO CTPaHMUL,

pg_class: relpages, reltuples

ObHoBAAETCA Npu yoobHOM cayyae
He TonbKo ANALYZE, Ho n VACUUM, CREATE INDEX

OueHKa pa3mepa nosIHOW BbIOOPKU U3 Tabanubl



CTaTUCTUKa no aTpmnbytam

Hy»HO YMETb OLUEHMBATb CENEKTUBHOCTb NPOCTbIX NPeANKATOB...
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[lpumep: noroga B MoOCKBe Posigres
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Postgres95, 1996 PoSdgres

95 e 1996

>

° KO/IMYECTBO YHMKA/IbHbIX 3HAaYEeHU aTpmbyTa
° MMWHUMaNbHOE U MaKCMMa/sibHOE 3HaYeHUsa aTpmnbyTa
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Postgres95,1996 @ Posigres
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Postgres95,1996 @ Posigres
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CTaTUCTUKa Posigres

updateStats.tcl: 95 e 1996
/ «this is kind of brute force and slow, but it works»
-- CTAaTUCTUKA 3arosIHAETCA BPYYHYH CKPUMTaMu
95=> SELECT s.stalokey, s.stahikey

FROM pg statistic s, pg class ¢
WHERE s.starelid = c.oid AND c.relname = 'weather' AND s.staattnum = 4;

stalokey|stahikey

ele HeT HM noa3anpocos, HX JOIN
95=> SELECT a.attnvals

FROM pg attribute a, pg class ¢ WHERE a.attrelid = c.oid
AND c.relname = 'weather' AND a.attaattnum = 4;

attnvals



N 4yTO Nonyynaoce?..

95=> EXPLAIN SELECT * FROM weather WHERE temp = 0;

NOTICE:QUERY PLAN:
Index Scan on weather

k KapAWHANbHOCTb He OTObparkaeTca B NaaHe
no ¢opmyne: 423, npasunbHoe 3HadyeHue: 1304

95=> EXPLAIN SELECT * FROM weather WHERE temp < 25;

NOTICE:QUERY PLAN:
Index Scan on weather

no ¢opmyne: 23631, npaBmuabHoe 3HavyeHue: 27855
peasnbHO — 9739 (TpeTb CcTPOK), ownbKy 3ameTmnam B 7.0

ol PROFESSIONAL

Posygres

95

* 1996



PostgreSQL 7.0, 2000 Posigres

95 e 1996

yacmoma

-------- - - commonfrac “ OAHO Camoe 4YacCToe 3Ha4vyeHune
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PostgreSQL 7.0,2000  Pos{gres
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yacmoma

PostgreSQL 7.0, 2000
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ol PROFESSIONAL

HacTtoe 3HavyeHune, pona NULL-oB Posigres

r npocto ANALYZE ewte HeT 95 -« 1996

7.0=# VACUUM ANALYZE weather;

7.0=# SELECT stacommonval, stacommonfrac, staloval, stahival,

stanullfrac

FROM pg statistic
WHERE starelid = (SELECT oid FROM pg class WHERE relname = ‘weather')

AND staattnum = 4;

stacommonval | stacommonfrac | staloval | stahival | stanullfrac
—————————————— L T s

-12 | 9.0103026 | -30 | 38 | 0

/.0 ¢ 2000

REGCLASS ewe HeT
/,

K npaBuUibHOE 3HA4YEHUE. 2

«We use a three-bucket cache to get the most frequent item. This method works
perfectly for columns with unique values, and columns with only two unigue values,
plus nulls. It becomes less perfect as the number of unique values increases

and their distribution in the table becomes more random»



bonee KoOppeKTHbIN NPOTrHO3

7.0=# EXPLAIN SELECT * FROM weather WHERE temp = -12;
NOTICE: QUERY PLAN:

Index Scan on weather (... rows=301 ...)

7.0=# EXPLAIN SELECT * FROM weather WHERE temp = 0;

NOTICE: QUERY PLAN:
Index Scan on weather (... rows=30 ...)

\\—npasmanoe3Haqume:13O4
7.0=# EXPLAIN SELECT * FROM weather WHERE temp < 25;

NOTICE: QUERY PLAN:
Seqg Scan on weather (... rows=23631 ...)

\\-Tquoe3Haqume:27855

ol PROFESSIONAL

Posygres
95 e 1996

/.0 ¢ 2000



PostgreSQL 7.2, 2002 PoSdgres

95 e 1996
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PostgreSQL 7.2, 2002
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PostgreSQL 7.2, 2002

- - - - nullfrac

Y

[histogram_bounds]

»
3HA4YeHUuA



YacTble 3HaYEeHMA U TMCTOrPaMMa Pod)gies

f Tenepb otaenbHo oT VACUUM 95 e 1996

7.2=# ANALYZE weather;

7.2=# SELECT most_common_vals, most_common_freqgs RO ALY
FROM pg stats 7.2 ¢ 2002
WHERE tablename = 'weather' AND attname = 'temp’;

-[ RECORD 1 ]----- R e T
most_common_vals | {2,1,0,14,4,-2,12,18,-1,16}
most_common_freqs | {0.0483333,0.0436667,0.0433333,0.039,0.0336667, ...

f caenanu ana yopobcrsa

7 .2=# SELECT histogram bounds FROM pg stats
WHERE tablename = 'weather' AND attname = 'temp’;

[ RECORD 1 J----dmmmmmmmmmmmmmmmmocmemecemmeemo s
histogram bounds | {-28,-10,-6,-3,6,9,13,17,20,24,37}



KoppeKTHbIXN NPOrHo3 Posigres

95 e 1996

7 .2=# EXPLAIN SELECT * FROM weather WHERE temp = 0O;

NOTICE: QUERY PLAN: 7.0 « 2000
Seq Scan on weather (... rows=1269 ...) 7.2 2002

7 .2=# EXPLAIN SELECT * FROM weather WHERE temp

NOTICE: QUERY PLAN:
Seq Scan on weather (... rows=351 ...)

25;

7 .2=# EXPLAIN SELECT * FROM weather WHERE temp < 25;

NOTICE: QUERY PLAN:
Seq Scan on weather (... rows=27571 ...)




PostgreSQL 8.0, 2005 PoSdgres

CTaTnUCTKKA AN MHOEKCOB MO BblpaKEHUAM

MopaepKka cbopa CTaTUCTUKM ANA NPOU3BOIbHbLIX TUNOB

\ analyze.c:

«Call the type-specific typanalyze function.
If none is specified, use std_typanalyze()»



MHAOeKC No BblpaXKeHUto Posigres

8.0=# EXPLAIN SELECT * FROM weather WHERE extract('month' FROM day)=1;
QUERY PLAN

Seq Scan on weather (... rows=147 ...)

REATE INDEX weather_mon ON weather(extract('month’ FROM day));

8.0=# C
8.0=# ANALYZE weather;

8.0=# EXPLAIN SELECT * FROM weather WHERE extract('month' FROM day)=1;
QUERY PLAN

Seq Scan on weather (... rows=2435 ...)

k Bitmap Scan noasutca B 8.1



PostgreSQL 8.4, 2009 Posigres

CTaTUCTUKA ANA NONTHOTEKCTOBOMO NOUCKA
(BcTpoeH B AApo B 8.3, A0 TOro 6bln moaynem contrib/tsearch?2)

°* Hambosee yacTble annemeHTbl tsvector

[lpumeHeHuUe

° CeNeKTUBHOCTb onepaTtopa @@
° cnocob BbINONHEHUA 3anpoca 'yacmoe & pedKoe'



YHacTble nekcembl Posigres

8.4=# SELECT stavaluesl, stanumbersl
FROM pg statistic B 8.4 eule He nobaBuau B pg_stats

WHERE starelid = 'mail messages'::regclass AND staattnum = 7

AND stakindl = 4;

=[ RECORD 1 J-------mmmmmmmm oo o e o oo e
stavaluesl | {like,make,need,one,think,tom,use,would,write,wrote}

stanumbersl | {0.39,0.33,0.34,0.35,0.42,0.34,0.49,0.45,0.35,0.66}



KoppeKTHbIXN NPOrHo3 Posigres

8.4=# EXPLAIN SELECT * FROM mail messages
WHERE tsv @@ to tsquery('wrote');

36188.3
QUERY PLAN f

Seq Scan on mail messages (... rows=231636 ...)

8.4=# EXPLAIN SELECT * FROM mail messages
WHERE tsv @@ to_tsquery('wrote & tattoo'); TOUYHOEe 3HaYeHme: 1

QUERY PLAN f S6Le8s

Bitmap Heap Scan on mail messages (... rows=1158 ...)



PostgreSQL 9.2, 2012 Posigres

CTaTUCTUKA ANAa macCUBOB
° Hambonee yacTble 3/1IEMEHTbl MAaCCMBOB
° rmcrorpamma AJiIMH MacCUBOB
[lpmeHeHune

° CeJIeKTUBHOCTb OonepaTopoB <@, @> (BxoxaeHune)
n && (nepeceveHue)



ol PROFESSIONAL

KoppeKTHbIXN NPOrHo3 Posigres

9.2=# EXPLAIN SELECT * FROM weather daily WHERE temps && ARRAY[O];
QUERY PLAN e 1888.4

Bitmap Heap Scan on weather daily (... rows=608 ...)

9.2=# EXPLAIN SELECT * FROM weather_daily WHERE temps && ARRAY[25];
QUERY PLAN s 1888.4

Bitmap Heap Scan on weather daily (... rows=264 ...)

k GIN-nHpekc

(nnn GIST ¢ pacwmnpeHunem intarray)



PostgreSQL 9.3, 2013 PoSdgres

CTaTUCTUKa A4N1A AMana3oHHOro Tmna
° rMcTorpamma rpaHul AnanasoHoB
° rmcrtorpamma A4/iIMH Anana3oHOB

[lpmeHeHune

° CeNeKTUBHOCTb OnepaTopoB HEPABEHCTBA, «C/1eBa», «KCNpaBa»,
«BRKNKOYEHUEe san1eMmeHTa», KBKZ1IloYeHne ANana30Ha»



KoppeKTHbIXN NPOrHo3 Posigres

9.3=# EXPLAIN SELECT * FROM weather daily
WHERE temp @> ©;

QUERY PLAN //—Tquoe3Haqume:710,4BElZ

Seq Scan on weather _daily (... rows=694 ...)

9.3=# EXPLAIN SELECT * FROM weather daily
WHERE temp <@ '[20,30]'::int4range;

QUERY PLAN ///-Tquoe3Haqume:43,1217BSl2

Seq Scan on weather_daily (... rows=50 ...)



PostgreSQL 10, 2017 Posjgres

PacwmnpeHHana (MHOroKonoHOYHaA) CTaTUCTUKA

dYHKLUMOHA/IbHAA 3aBUCMMOCTb —

npobsiema KoppesiMpoBaHHbIX NpeanKaToB
KOIMYECTBO YHUKaNbHbIX 3HAYEHUN —

OLLeHKa KapAMHaNAbHOCTU NPU FPYNMNUPOBaHUNK

12 2019



OwmnbKKM NporHo3a Posigres

10=# EXPLAIN SELECT * FROM weather
WHERE day = '2019-01-01' AND month = 1;

QUERY PLAN

Seq Scan on weather (... rows=1l ...)

10=# EXPLAIN SELECT day, temp, count(*)
FROM weather GROUP BY day, temp;

QUERY PLAN

HashAggregate (... rows=3652 ...)



Dependencies, ndistinct Posigres

10=# CREATE STATISTICS weather_day month(dependencies)
ON day, month FROM weather;

10=# CREATE STATISTICS weather_day temp(ndistinct)
ON day, temp FROM weather;

10=# ANALYZE weather;

10=# SELECT stxkind, stxndistinct, stxdependencies
FROM pg statistic_ ext

WHERE stxrelid = 'weather'::regclass;
stxkind stxdependencies stxndistinct
_________ +______________________+_________________
{f} {"1 => 3": 1.000000}
{d} {"1, 4": 18465}

12 2019



KoppeKTHbIXN NPOrHo3 Posigres

10=# EXPLAIN SELECT * FROM weather
WHERE day = '2019-01-01' AND month = 1;

QUERY PLAN

Seq Scan on weather (... rows=8 ...)

10=# EXPLAIN SELECT day, temp, count(*)
FROM weather GROUP BY day, temp;

QUERY PLAN

HashAggregate (... rows=18465 ...)



PostgreSQL 12, 2019 PoSdgres

Hanbonee yactbie KOMOMHALUKU 3HAYEHUMN
019 MHOTOKO/IOHOYHOM CTaTUCTUKU

2017

12 e« 2019



OwmnbKa NporHo3a Posigres

12=# EXPLAIN SELECT * FROM weather WHERE month
QUERY PLAN

/7 AND temp

Seq Scan on weather (... rows=85 ...)

]
oY)
oo

12=# EXPLAIN SELECT * FROM weather WHERE month = 7 AND temp
QUERY PLAN

Seq Scan on weather (... rows=111 ...)



Podgres

12=# CREATE STATISTICS weather stx(mcv) ON month, temp FROM weather;
12=# ANALYZE weather;

12=# SELECT m.*

FROM pg statistic ext

JOIN pg statistic _ext data ON oid = stxoid,
pg mcv_1list items(stxdmcv) m

WHERE stxname = 'weather stx';
index | values | nulls | frequency | base_frequency

——————— T N S N T
%] {9,12} {f,f} ©.0105079408543263 0.00267955472192463
1 {12,0} {f,f} 0.009891840087623 ©.003788678561702
2 {11,2} {f,f} 0.0087623220153340 0.003936386789815
3 {12,1} {f,f} 0.008625410/33844 0.00364050171611468
4 {3,0} {f,f} 0.0084200438116100 ©.003788678561702




KoppeKTHbIXN NPOrHo3 Posigres

12=# EXPLAIN SELECT * FROM weather WHERE month
QUERY PLAN

/7 AND temp

Seq Scan on weather (... rows=132 ...)

]
oY)
oo

12=# EXPLAIN SELECT * FROM weather WHERE month = 7 AND temp
QUERY PLAN



YTO 1 3a4em HacTpamnBaThb Pod)gres

OaHa obuiana pyyka: statistics target

pa3mep c/y4amHom BblbopKM ana aHanusa (x 300)
pasmep CNUCKOB Hanbosee 4acTblX 3HAYEHUN N 3NNIEMEHTOB

pa3mep rmcTorpamm

3a4yem KpyTuTb

YBEIMYNTb BbIOOPKY (HETOYHbIM MAN HECTAOUAbHBLIN pe3yabTarT)
YBE/IMYUTb TOYHOCTb NPOrHO3a

ABCONOTHO TOYHAA CTAaTUCTMKA HMKOTrAA TpebyeTcs



YTO 1 3a4em HacTpanBaTb

PaclwimpeHHana cTaTUCTUKA
CREATE STATISTICS ...

Co3paeTcs BpyyHylto, noaaepmnBaeTca aBToMaTUUYECKH

3a4yem co3aaBaTb
NCNpaBJeHne OWMOOK NPOrHO3a U3-3a KOPPENNPOBAHHbIX AAHHbIX



RaK HacTpanBaTb

nobanbHO
ALTER SYSTEM SET default statistics _target = ...

Ha ypoBHe ceaHca (A1 3KCcnepmmeHTOB)
SET default_statistics target = ...

Ha ypoBHe ctonbua nnam ctonbuos

ALTER TABLE ... ALTER COLUMN ... SET STATISTICS ...
ALTER INDEX ... ALTER COLUMN ... SET STATISTICS ...
ALTER STATISTICS ... SET STATISTICS ...



Cnacmbo 3a BHUMaHue

XOpOIJJaFI MbICNA NPUXo4aUT onocna’?

edu@postgrespro.ru
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