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Tembl Posigres
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Haubosiee yacTbie KOMOMHALIY 3HAU€HUH
Yucso yHUKa/IbHBIX KOMOWHALIAN 3HAUeHUH

CraTtucTuKa 1o BbIPpA’KE€HUAM
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PaclinpeHHasa ctaTucTmka Pos{gres

Bxrouaet

MHOTOBapUAHTHYIO CTaTUCTUKY (110 HECKOILKUM CTO/I01[am)
CTaTHUCTHKY TI0 BbIPaXKeHUsIM

OOmnekT 0a3bl JaHHBIX, CO3/AETCS BpYUHYIO

XPaHUTCS B pg_statistic_ext u pg_statistic_ext_data
Tipe/iCTaB/IeHus pg_stats_ext U pg_stats_ext_exprs

ITocne CO340aHUA CTATUCTHUKA CO6HP8€TCH dBTOMdTH4Y€eCKHU

Ba3oBoi CTaTUCTUKM, KOoTOpasd co6|/|paeTc;'-| aBToMaTn4eCcKku, MOXeT He
XBatarb AJ/11 TOYHbIX OUEHOK KapAnHaJIbHOCTU U CEJNTEKTUBHOCTN.

PostgreSQL no3BondeT agMMHUCTPATOPY BPYUHYIO onpeaennTb, Kakas
[OMNOMHUTENbHAA — paclUMpeHHan — ctaTtucTuka Tpebyerca. MoxHO
cobparb CTAaTUCTUKY, OXBAaTbIBAOLLLYO HE OAMH CTON6eL, a cpasy HeCKOMbKO
(MHOroBapmaHTHasa CTaTtucTurKa), Win CTaTUCTUKY MO NPON3BOSILHOMY
BbIpaXXeHMuIo.

3ameTbTe, 4YTO 6azoBas cTaTUCcTUKa cobupaetca gna Tabnuuy u nx cTonbuos,
HO He OJ/19 UHAEKCOB (3a UCK/IIYEHMEM NHAEKCOB MO BbIPaXEHUSIM).
[MO3TOMY U MHAEKC, MOCTPOEHHbIN MO HECKO/TLKUM CTONOLaM, HEe NpUBOANT
cam no cebe K NOABIEHNIO MHOTOBapUaHTHOM CTaTUCTUKM.

PaclwmpeHHas ctatucTuka cosgaercs komaHaoh CREATE STATISTICS.
[Mocne Toro, kKak 06beKT co3faH, COOTBETCTBYHOLLAA CTaTUCTMKa byaeT
cobupaTbCca aBTOMaTMyeckn B poHOBOM pexunme nnm komaHgon ANALYZE.

https://postgrespro.ru/docs/postaresqgl/16/planner-stats#PLANNER-STATS-
EXTENDED

Cob6paHHas nHjopmaumsa XxpaHUTca B Tabnumuax pg_statistic_ext n
pg_statistic_ext_data; gocTynHaa nonb3oBaTesito CTaTtucTuka otobpaxaeTcs
B NpeAcTaBneHunax pg_stats_ext n pg_stats_ext_exprs.
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3aBuCUMble CTONOLBI Posigres

dyHKI[MOHa/IbHasA 3aBUCUMOCTh (dependencies)

3HaUYeHHe OgHOro CTO]'[6I_Ia orpegesseT 3HadeHue Apyroro CTO]'[6I_IEI
CTAaTHUCTHKA y/AyUlllaeT OLIeHKY CeJIeKTMBHOCTHU yC]IOBI/Iﬁ

city index
Camapa 443000
KazaHb 420000

HwxHwuii HoBropog | 603000

Benwuknii Hosropog, | 173000

CywecTBYyeT HECKO/IbKO BUAOB MHOroBapuaHTHOW CTaTUCTUKN (TO eCTb
CTaTUCTUKN NO HECKO/IbKMM CTONOLaM Tab/mupbl), KOTOpPble MOXHO yKa3aTb
Npu co3gaHnn o6bekTa paclUMPEHHON CTaTUCTUKMN.

®DyYHKYUOHa/IbHasi 3aBUCUMOCMb MeXOy cmosibyamMu NoKasbIBaeT,
HaCKOJ/IbKO AaHHble B O4HOM CTO/16Ue onpeaensoTca 3HaYeHneM Apyroro
crtonéua.

B npumepe Ha cnanje noyToBblii MHAEKC OQHO3HAYHO onpeaenseT ropos,
MO3TOMY CeNeKTUBHOCTL ycnosus city = '‘Camapa’ and index = '443000'
onpenenseTcsa CenekTMBHOCTbIO npeaukara index = '443000'. Takue
npeankaTtbl, CEIEKTUBHOCTb KOTOPbIX HE/b3S paccunTbiBaTb OTAE/bHO ApYyr
OT Apyra, Ha3blBAKOTCA KOPPE/IUPOBAHHbLIMU.

https://postgrespro.ru/docs/postaresqgl/16/planner-stats#PLANNER-STATS-
EXTENDED-FUNCTIONAL-DEPS




QYHKHKOHaHBHBHE3aBHCKMOCTK

PaccMmoTpuM 3anpoc ¢ ABYMsI YCJIOBUSIMHU:

=> SELECT count(*)
FROM flights
WHERE flight_no = 'PGO007' AND departure_airport = 'VKO';

O11eHKa OKA3bIBAETCS CUJIbHO 3aHUKEHHOM!:

=> EXPLAIN
SELECT * FROM flights
WHERE flight_no = 'PGO007' AND departure_airport = 'VKO';

QUERY PLAN

Bitmap Heap Scan on flights (cost=10.49..816.84 rows=14 width=63)
Recheck Cond: (flight no = 'PGO007'::bpchar)
Filter: (departure airport = 'VKO'::bpchar)
-> Bitmap Index Scan on flights flight no scheduled departure key (cost=0.00..10.49
rows=276 width=0)
Index Cond: (flight no = 'PGOOO7'::bpchar)
(5 rows)

IIpryuHa B TOM, YTO IJITAaHWPOBIIUK II0JIaraeTCsl Ha He3aBUCUMOCTD IIPEIUKATOB 1 CUYUTAET UTOI'OBYIO CEJIEKTUBHOCTD KakK
TIIpOU3BeeHNE CeJIEKTUBHOCTE!N IPeIUKaTOB. DTO XOPOIIIO BULHO B IPUBEIEHHOM IIJIaHe: OlleHKa B y3jie Bitmap Index Scan
(ycnoBue Ha flight no) Beprasi, a mocne dunpTpanuu B y3ne Bitmap Heap Scan (ycimoBue Ha departure airport) —
3aHUXKEHHAs.

OpHaKo MHI IOHMMaeM, YTO HOMep pelica OMHO3HAYHO OIpefesisieT adpoIlopT OTIPaBlIeHus: paKTUUYeCKH, BTOPOe YCIIOBUEe
U30BITOYHO (KOHEYHO, CYUTAS, YTO ad3POIOPT YKa3aH MPABUIIBHO).

OTO MOXKHO 0OBSICHUTD IJIAHUPOBIIUKY C IIOMOIIBIO CTAaTUCTUKHU I10 (l)yHKLII/IOHaTIbHOI;I 3aBUCHUMOCTH:

=> CREATE STATISTICS (dependencies)
ON flight_no, departure_airport FROM flights;

CREATE STATISTICS

=> ANALYZE flights;

ANALYZE

CobOpaHHasi CTaTUCTUKA XPAHUTCS B CJIeNyIOlleM BUJIE:

=> SELECT dependencies
FROM pg_stats_ext
WHERE statistics_name = 'flights_flight_no_departure_airport_stat';

dependencies

{"2 => 5": 1.000000, "5 => 2": 0.010133}
(1 row)

CHauarna HUOYyT IIOPAOKOBEIE HOMEDaA anI/IﬁyTOB, a II0Cjie OIBOeToYud — KOSd)(l)I/IL[I/IeHT 3aBHCHUMOCTH.

=> EXPLAIN
SELECT * FROM flights
WHERE flight_no = 'PGO007' AND departure_airport = 'VKO';



QUERY PLAN

Bitmap Heap Scan on flights (cost=10.55..814.31 rows=275 width=63)
Recheck Cond: (flight no = 'PGO007'::bpchar)
Filter: (departure airport = 'VKO'::bpchar)
-> Bitmap Index Scan on flights flight no scheduled departure key (cost=0.00..10.48
rows=275 width=0)
Index Cond: (flight no = 'PGO007'::bpchar)
(5 rows)

Temeps OLIEHKA yITyUIIUIIACh.
Komanpa \d moka3ssBaeT 06HEKTH PACIIMPEHHON CTaTUCTUKY [IJIs KOHKPETHOU TaGIIUIIH:
=> \d flights

Table "bookings.flights"

actual departure
actual arrival
Indexes:

"flights pkey" PRIMARY KEY, btree (flight id)

"flights flight no scheduled departure key" UNIQUE CONSTRAINT, btree (flight no,
scheduled departure)

Check constraints:

"flights check" CHECK (scheduled arrival > scheduled departure)

"flights_checkl" CHECK (actual_arrival IS NULL OR actual_departure IS NOT NULL AND
actual_arrival IS NOT NULL AND actual _arrival > actual departure)

"flights status check" CHECK (status::text = ANY (ARRAY['On Time'::character
varying::text, 'Delayed'::character varying::text, 'Departed'::character varying::text,
'Arrived'::character varying::text, 'Scheduled'::character varying::text,
'Cancelled'::character varying::text]))

Foreign-key constraints:

"flights aircraft code fkey" FOREIGN KEY (aircraft code) REFERENCES
aircrafts data(aircraft code)

"flights_arrival airport_fkey" FOREIGN KEY (arrival airport) REFERENCES
airports data(airport_ code)

"flights departure airport fkey" FOREIGN KEY (departure airport) REFERENCES
airports data(airport code)

Referenced by:

TABLE "ticket flights" CONSTRAINT "ticket flights flight id fkey" FOREIGN KEY
(flight id) REFERENCES flights(flight id)

Statistics objects:

"bookings.flights flight no departure airport stat" (dependencies) ON flight no,
departure_airport FROM flights

timestamp with time zone
timestamp with time zone

Column Type | Collation | Nullable |
Default
--------------------- L T e L T e
flight id | integer | | not null |
nextval('flights flight id seq'::regclass)
flight no | character(6) | | not null |
scheduled _departure | timestamp with time zone | | not null |
scheduled arrival | timestamp with time zone | | not null |
departure _airport | character(3) | | not null |
arrival airport | character(3) | | not null |
status | character varying(20) | | not null |
aircraft_code | character(3) | | not null |
I I I I
I I I I

B paspese Statistics objects moka3aHbl UMeHa, CTONOIE M HECTAaHAAPTHHIE I1eJIeBble 3HAUeHUsT 00BeKTOB CTATUCTUKH.
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YacTble KomonHaymu Posigres

HamnbOonee uyacTble KOMOMHAIMY 3HAaUEHUH (IMCV)

KdK pg_stats.rnost_comrnon_vals/ freqs, HO [J1s1 HeCKOJIBKUX CTO]'[6L[OB
CTAaTHUCTHKA y/AyUlllaeT OLIeHKY CeJIeKTMBHOCTHU yC]IOBI/Iﬁ

city river
Camapa Bonra
KazaHb Bonra

HwxHwuii HoBropog | Oka

HwxHuiA Hosropog | Bonra

Benukuii Hoeropog, | Bonxos

Crucok Haubosiee Yacmbix KOMOUHayul 3Ha4YeHuUl NO3BONSAET COXPaHUTb
HECKO/IbKO KOMOUHAaLMIA 3HAYEHNIA N UX YaCTOoTYy.

Ha cnaige nokasaHbl BO3MOXHbIE napbl ropos — peka. O4eBuaHO, YTO
npegukarbl CO cTonbuamu city u river KOppenmpoBaHbl, HO, B OT/in4Me oT
npeaplayLuero npumepa, H1 OAUH U3 3TUX CTONOLIOB He onpeaenser apyromn
(Mexay ropogammn N pekamm OTHOLLEHNE «MHOIMEe KO MHOTMM»). B aTom
Cnyyae ctatucTmka no PyHKUMOHa/IbHbIM 3aBUCUMOCTAM He NOMOXET
YNYULWNUTb OLEHKMN.

https://postgrespro.ru/docs/postgresqgl/16/planner-stats#PLANNER-STATS-
EXTENDED-N-DISTINCT-COUNTS




YacTbie KOMOMHALILH

CTOmOIIEL MOTYT OBITH KOPPEIUPOBAHEL, HO He BCeTTa MeXOy HUMHU eCTh npsiMasi PyHKIMOHaIbHAs 3aBUCHMOCTh. BEITOITHUM
TaKOM 3ampoc:

=> EXPLAIN (analyze, timing off, summary off)
SELECT * FROM flights
WHERE departure_airport = 'LED' AND aircraft_code = '321°';

QUERY PLAN

Gather (cost=1000.00..5595.19 rows=753 width=63) (actual rows=5148 loops=1)
Workers Planned: 1
Workers Launched: 1
-> Parallel Seq Scan on flights (cost=0.00..4519.89 rows=443 width=63) (actual
rows=2574 loops=2)
Filter: ((departure airport = 'LED'::bpchar) AND (aircraft code = '321'::bpchar))
Rows Removed by Filter: 104860
(6 rows)

IInanupoBmUK omubaeTcss B HECKOJIBKO pa3. YueT QyHKIIMOHAIbHON 3aBUCUMOCTH HEeJOCTAaTOYHO UCIIPABUT CUTYalUIO:

=> CREATE STATISTICS (dependencies)
ON departure_airport, aircraft_code FROM flights;

CREATE STATISTICS
=> ANALYZE flights;
ANALYZE

=> EXPLAIN
SELECT * FROM flights
WHERE departure_airport = 'LED' AND aircraft_code = '321';

QUERY PLAN

Gather (cost=1000.00..5700.19 rows=1803 width=63)
Workers Planned: 1
-> Parallel Seq Scan on flights (cost=0.00..4519.89 rows=1061 width=63)
Filter: ((departure airport = 'LED'::bpchar) AND (aircraft code = '321'::bpchar))
(4 rows)

B aTOM Crly4ae MOKHO H00OABUTh PACUIMPEHHYIO CTATUCTUKY 110 YACTHIM KOMOMHANINSIM 3HAYEHUN HECKOJIBKUX CTOJIOLOB:
=> DROP STATISTICS flights_departure_airport_aircraft_code_stat;
DROP STATISTICS

=> CREATE STATISTICS (mcv)
ON departure_airport, aircraft_code FROM flights;

CREATE STATISTICS
=> ANALYZE flights;
ANALYZE

=> EXPLAIN
SELECT * FROM flights
WHERE departure_airport = 'LED' AND aircraft_code = '321';

QUERY PLAN

Seq Scan on flights (cost=0.00..5847.00 rows=5171 width=63)
Filter: ((departure airport = 'LED'::bpchar) AND (aircraft code = '321'::bpchar))
(2 rows)

Temnepsb OLleHKA YITy4LINIaCh.

KonuuectBo cobmpaeMbIx HauboJiee YaCTHIX 3HaYeHUN onpenenseTcs napamerpoM default statistics target. Ero moxuO



3afiaTh [OJII KOHKPETHON CTaTUCTUKU:

=> ALTER STATISTICS flights_departure_airport_aircraft_code_stat
SET STATISTICS 300;

ALTER STATISTICS
=> ANALYZE flights;
ANALYZE

=> EXPLAIN (analyze, timing off, summary off)
SELECT * FROM flights
WHERE departure_airport = 'LED' AND aircraft_code = '321°';

QUERY PLAN

Seq Scan on flights (cost=0.00..5847.00 rows=5092 width=63) (actual rows=5148 loops=1)
Filter: ((departure airport = 'LED'::bpchar) AND (aircraft code = '321'::bpchar))
Rows Removed by Filter: 209719

(3 rows)

Onenka KapAWHAJIBPHOCTH €llle HEMHOTI'O YJIy4IlInJIacCk.

OpHAaKO 3TO He IPUBEJIO K JalbHEeHIeMy YIy4YIIeHWIO IJIaHa, I03TOMY YBeJINYeHNe OPUEHTUPA CTAaTUCTUKUA B JAHHOM
clydae BPSI[ JIU OIlpaBOaHo.

CTaTI/ICTI/IKy 0 HamboJIee YaCTEHIM KOMOUHAIUSIM MOXKHO IIOCMOTPETE TakK:

=> SELECT values, frequency

FROM pg_statistic_ext
JOIN pg_statistic_ext_data ON oid = stxoid,
pg_mcv_list_items(stxdmcv) m

WHERE stxname = 'flights_departure_airport_aircraft_code_stat'

LIMIT 10;
values | frequency

........... O
{SvV0,SU9} | 0.03038888888888889
{DME,SU9} | 0.030344444444444445
{DME,CR2} | 0.024866666666666665
{LED, 321} | 0.0237
{VKO,CR2} | 0.0213888888388888888
{BZK,SU9} | 0.01828888888888889
{Sv0,CR2} | 0.0176
{KJA,CN1} | 0.014522222222222223
{VKO,SU9} | 0.013822222222222222
{DME,CN1} | 0.013166666666666667

(10 rows)
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YHUKabHble KOMOUHAaLMY Posigres

Yucso yHUKa/IbHBIX KOMOWHaLWM 3HaueHwi (ndistinct)

Kak pg_stats.ndistinct, HO [i/i HeCKOJIBKUX CTOJIOLIOB
CTaTUCTHKA Y/TyUlllaeT OL[eHKY KapWHATbHOCTH [l TPYIITHAPOBKH

city region index

Camapa Camapckas 06n. 443000
KazaHb Pecn. TatapctaH 420000
HwxHwuii HoBropog | Huxeropopgckast o6n. 603000
Benwuknii Hosropog, | Hoeropoackas o6:. 173000

Yuc/10 yHUKa/IbHbIX KOMGUHayuli 3HauyeHuli NO3BONSIET YNYULLUTb OLLEHKY
KapAMHaNIbHOCTW NPU FrPYNNUPOBKE MO HECKOSIbKMM CTONGLIAM.

B npumepe Ha cnaige 4Mcrio BO3MOXHbIX KOMOMHALWIA BCEX NONei,
O4YeBUAHO, HEMb3s1 ONPeAeTb, MPOCTO NEPEMHOXMB KONNMYECTBO
YHUKa/IbHbIX 3HAYEHWI AN KaXK[0ro ctonbua no oTaenbHOCTH.

https://postgrespro.ru/docs/postaresqgl/16/planner-stats#PLANNER-STATS-

EXTENDED-N-DISTINCT-COUNTS




YHHUKaIbHBIEe KOMOHHAIIHH

[Ipyras cutyanusi, B KOTOPOM IJIAaHUPOBIIUK OIMOaeTCcs C OLIEHKOM, CBsI3aHa C IPynnupoBKod. KonudecTBo map
a9pOIIOPTOB, CBA3aHHBIX IIPSIMBIMU pelicaMi, OTpaHUYeHO

=> SELECT count(*) FROM (
SELECT DISTINCT departure_airport, arrival_airport FROM flights
) t;

Ho nnaHUPOBIIKK He 3HAEeT 00 3TOM:

=> EXPLAIN
SELECT DISTINCT departure_airport, arrival_airport FROM flights;

QUERY PLAN

HashAggregate (cost=5847.01..5955.16 rows=10816 width=8)

Group Key: departure airport, arrival airport

-> Seq Scan on flights (cost=0.00..4772.67 rows=214867 width=8)
(3 rows)

PacuimpeHHas CTaTUCTHKA [T03BOJISIET UCIPABUTH U 3Ty OLIEHKY (€CNIM He yKa3aTb BUJ CTATUCTUKY, B CO3IaBaE€MHBIN 00BEKT
OyayT BKJIIOUEHBI BCe TMTOOAePKUBaeMbIe BHUIH):

=> CREATE STATISTICS
ON departure_airport, arrival_airport FROM flights;

CREATE STATISTICS
=> ANALYZE flights;
ANALYZE

=> EXPLAIN
SELECT DISTINCT departure_airport, arrival_airport FROM flights;

QUERY PLAN

Unique (cost=5616.51..5621.15 rows=618 width=8)
-> Sort (cost=5616.51..5618.06 rows=618 width=8)
Sort Key: departure airport, arrival airport
-> Gather (cost=5519.88..5587.86 rows=618 width=8)
Workers Planned: 1
-> HashAggregate (cost=4519.88..4526.06 rows=618 width=8)
Group Key: departure airport, arrival airport
-> Parallel Seq Scan on flights (cost=0.00..3887.92 rows=126392
width=8)
(8 rows)

CTaTI/ICTI/IKy II0 YHUKAJIbHBIM KOM6I/IHaHI/IHM MO2KHO YBUNETH TakK:

=> SELECT n_distinct
FROM pg_stats_ext
WHERE statistics_name = 'flights_departure_airport_arrival_airport_stat';

n_distinct

{"5, 6": 618}
(1 row)

ITocMOTpPEeTh CIHCOK BCeX 00BEKTOB PACUIMPEHHON CTATUCTUKY MOXKHO KoMaHmou \dX:

=> \x \dX \x



Expanded display is on.
List of extended statistics
<] RECORD 1 Je--mmmmm o mmmm e e e e

Schema | bookings

Name | flights departure airport_aircraft code stat
Definition | departure airport, aircraft code FROM flights
Ndistinct |

Dependencies |

MCV | defined

[ RECORD 2 Ja---mmmmmmmmm oo
Schema | bookings

Name | flights departure airport arrival airport stat
Definition | departure airport, arrival airport FROM flights
Ndistinct | defined

Dependencies | defined

MCv | defined

<[l RECORD 3 J4-------mmmmmmm o e e
Schema | bookings

Name | flights_flight_no_departure_airport_stat
Definition | flight no, departure airport FROM flights
Ndistinct |

Dependencies | defined

MCV |

Expanded display is off.

OTobpazkaeTcs Hanuuue craTuctuky o tunaM (Ndistinct, Dependencies, MCV), a 3Ha4eHus Hy>KHO CMOTPEeTh B TabnuIle
pg statistic ext data.
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Ctatuctumka no BbIPaXXEHUNKD  Posggres

PacimmpeHHast CTaTUCTHKA TI0 BbIPAXKEHUIO

Kak eciiv Obl B Tabmiie ObLT OMIpe/iesieH TeHepUpyeMbIid CTomber]
CTATUCTHKA Y/yUIllaeT OL[eHKY CeJIEKTUBHOCTH YC/IOBHH C BHIPAXKEHUSIMU

city index address
Camapa 443000 | 443000, r. Camapa
KasaHb 420000 | 420000, r. KasaHb

HwxHwuii HoBropog | 603000 603000, r. HmkHnii Hosropog,

Benuknii Hosropog, | 173000 | 173000, r. Benvkuii Hoeropog

10

PacwupeHHas cmamucmuka o BblipaxeHuro No3BOJISeT cobparb BCHO
6a30Byt0 CTATUCTUKY, KOTOpas bblna 6bl cobpaHa, ecniv 6bl B Tabnnuye 6bi
onpepfeneH ctonbéel, BbIYUCNIAEMbIA N0 3TOMY BbIPaXXEHWUIO.

Ecnv B npeaukaTe c/ieBa Uaun cnpasa OT onepaTtopa CTOUT He uMsl cTonbua,
a BblpaXeHue, NIaHNPOBLLMK UCMNO/b3YeT (PMKCMPOBAHHY OLIEHKY
cenekTBHOCTM. C NOMOLLbIO CTATUCTMKM NO BbIPaXKEHUIO 3TO MOXHO
NCnpaBuUThb.

3amMeTuM, YTO BblpaXeHNs Takke MOXHO MCMNO/b30BaTb BMECTO UMEH
CTON6LOB B MHOroOBapuaHTHOM cTaTucTuke noboro tuna.



CraTHCTHKA IO BbIPDAa2kKeHHI0

Kak Mre1 Buzenu B TeMe «ba3oBasi CTaTUCTHKa», €CJIU B YCIJIOBHUH HUCIIOJIB3YIOTCs BBIPaXK€HHUE, IIJIaHUPOBIIUK, HE UMesT
I/IHq)OpMaHI/II/I O CEeJIEKTUBHOCTH, UCIIOJIb3yeT KOHCTAHTYy U 4aCTO omubaeTcs:

=> SELECT count(*) FROM flights
WHERE extract(month FROM scheduled_departure AT TIME ZONE ‘Europe/Moscow') = 1;

=> EXPLAIN
SELECT * FROM flights
WHERE extract(month FROM scheduled_departure AT TIME ZONE 'Europe/Moscow') = 1;

QUERY PLAN

Gather (cost=1000.00..5943.27 rows=1074 width=63)
Workers Planned: 1
-> Parallel Seq Scan on flights (cost=0.00..4835.87 rows=632 width=63)
Filter: (EXTRACT(month FROM (scheduled departure AT TIME ZONE
'Europe/Moscow' ::text)) = '1'::numeric)
(4 rows)

B Teme «Ba3oBasi cTaTUCTHKa» MBL HCIIPABJISANIN CUTyallulO, IOCTPOUB UHOEKC 10 BEIPA2KEHHNI0, HO 3TO BOBMO2KHO He BO BCeX
CIIy4dasx. K TOMY 2K€ UHIIEKChbL Tpe6y10T PecypcCoB OJid XpaHEeHUusI U TIOCTOSTHHOM CUHXPOHH3ALlUU. MoxHo IIOCTYIIUTH KHA4Y€e
— JIOﬁaBI/ITb PacCIIuPEHHYI CTAaTUCTUKY I10 BEIPA2KEHUIO:

=> CREATE STATISTICS
ON extract(month FROM scheduled_departure AT TIME ZONE 'Europe/Moscow')
FROM flights;

CREATE STATISTICS
=> ANALYZE flights;
ANALYZE

=> EXPLAIN
SELECT * FROM flights
WHERE extract(month FROM scheduled_departure AT TIME ZONE 'Europe/Moscow') = 1;

QUERY PLAN

Seq Scan on flights (cost=0.00..6384.17 rows=16741 width=63)

Filter: (EXTRACT(month FROM (scheduled departure AT TIME ZONE 'Europe/Moscow'::text))
= '1l'::numeric)
(2 rows)

OleHKa cTajla KOpPEKTHOH.

PacmupenHas cTaTUCTUKaA 110 BEIpaA’KEHUSIM XPaHUTCS OTHEJIbHO. BOT HECKOIBKO CTONOIIOB:

=> SELECT statistics_name, expr, n_distinct, most_common_vals
FROM pg_stats_ext_exprs \gx

-[ RECORD 1

IR e e e
statistics name | flights expr stat

expr | EXTRACT(month FROM (scheduled departure AT TIME ZONE
'Europe/Moscow' : :text))

n_distinct | 12

most common vals | {8,9,10,7,5,12,1,3,4,11,6,2}



o)) PROFESSIONAL

Toru Posigres

PaciiivipeHHast CTaTUCTUKa TIOMOTaeT B C/IOXKHBIX C/Tydasix
Co3paeTcst Bpy4YHY10, MO/jep>KHMBaeTCsl aBTOMaTHueCKU

MoxxeTt YBE&J/IMYNTL 3dTPAThl HA dHA/IM3 U IIJIAHKWPOBAHHE
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. Wcnonb3yst KOMaHbl U3 J€éMOHCTPALIUM, CO3[AaUTe CTaTUCTUKKU
tuma dependencies, mcv u ndistinct gyt Tabmuipi flights.
N3mepbTe BpeMs BbinnoiHeHUs: KoMaHabl ANALYZE. Ynanure
pacCllUpeHHbIe CTaTUCTUKY, CHOBA U3MepbTe BpeMsl BbIIIOJIHEHUS
koMaHbl ANALYZE v cpaBHUTe C TNpeJbIAyLLIUM pe3y/ibTaTOM.

2. HammmmTe 3ampoc, BRIOKMpPAOIIUiA BCe TIepesieThl B OM3HeC-
Kacce ctoumocThio 6omee 100 Toic. py6sieit. [TomoxkeT
paclIMpeHHast CTaTUCTUKA YIyULIUTh OLeHKY KapJAWHA/IbHOCTH
pe3ynbrara? Eciv fja, TO KAKOW TUN CTaTUCTUKU JTydlle
VICII0JIb30BaTh?
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1. BbiNonHsliTe n3smepeHne BpeMeHN HECKO/TbKO pas 1 ycpeaHsiiTe
pe3ynbTaTbl, YTOObI CrNaanTb HEPABHOMEPHOCTW.



1. 3aTrpaThl Ha aHA/IU3

Co3pmamuM paclIiupeHHble CTAaTUCTUKY aHaJIOTMYHO TOMY, KaK 9TO ObUIO CAEIaHO B HeMOHCTPAIlUH.
CraTucTHKa 10 QYHKIIMOHATHBHON 3aBUCUMOCTH:

=> CREATE STATISTICS flights_dep(dependencies)
ON flight_no, departure_airport FROM flights;

CREATE STATISTICS
Crucku HanboJiee 4aCThIX KOMOMHAIIUN 3HaYeHUN:

=> CREATE STATISTICS flights_mcv(mcv)
ON departure_airport, aircraft_code FROM flights;

CREATE STATISTICS
CraTHCTHKA 10 YHUKAJIbHBIM KOMOUHAIUSAM 3HaYeHUH:

=> CREATE STATISTICS flights_nd(ndistinct)
ON departure_airport, arrival_airport FROM flights;

CREATE STATISTICS
H3MepumM BpeMs aHanIu3a.
=> \timing on

Timing is on.

=> ANALYZE flights;

ANALYZE
Time: 303,761 ms

B nepBHIif pa3 aHANIU3 MOKET 3aHUMATh CYILIECTBEHHO 0OJIbIle BpEMEHH, YeM OGBIYHO.
=> ANALYZE flights;

ANALYZE
Time: 287,854 ms

=> ANALYZE flights;

ANALYZE
Time: 286,065 ms

=> \timing off

Timing is off.

Yr@anuM co3maHHEE PaCIIUPEHHEIE CTAaTUCTHUKH:
=> DROP STATISTICS flights_dep;
DROP STATISTICS

=> DROP STATISTICS flights_mcv;
DROP STATISTICS

=> DROP STATISTICS flights_nd;
DROP STATISTICS

TIOBTOPHO U3MeEpSIEM BPEMS:

=> \timing on

Timing is on.

=> ANALYZE flights;

ANALYZE
Time: 180,183 ms

=> ANALYZE flights;

ANALYZE
Time: 179,071 ms

=> \timing off



Timing is off.

BBIIO CO3mMaH0 BCEro TPU PACUIMPEHHbIE CTATHCTUKY, HO BpEMs aHaJI|u3a [0 U [OCe yOalieHus: 3aMeTHO pa3nudaetcs. C
yBeTHYEeHHEeM KOJINYeCTBa COOMPaeMbIX PACIIMPEHHBIX CTATUCTUK OyIeT PaCcTH U BpeMsi Ha aHaJIu3, YTO MOXKET IIPUBECTH K
YBEJIMYEHUIO HAaPy3KHU Ha CepBep.

HOBTOMy HCIIOJIB30BATh PACHIMPEHHYIO CTATUCTUKY HY2KHO OCMBICJIEHHO U TOJIBKO B T€X ClIy4dasaX, Korga 3To H606XOJII/IMO.

2. [IpuMeHeHHe PACIIHPEHHON CTATHCTHKH

TTepeseThl B 61M3HEC-KJIacCe CTOMMOCTHIO CBEIlIe 100 ThICSY P:

=> EXPLAIN (analyze, timing off, summary off)

SELECT *
FROM ticket_flights
WHERE fare_conditions = 'Business' and amount > 100_000;

QUERY PLAN

Gather (cost=1000.00..124621.14 rows=12102 width=32) (actual rows=111203 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Parallel Seq Scan on ticket flights (cost=0.00..122410.94 rows=5042 width=32)
(actual rows=37068 loops=3)
Filter: ((amount > '100000'::numeric) AND ((fare_conditions)::text =
'Business'::text))
Rows Removed by Filter: 2760216
(6 rows)

OnTtuMu3aTop omubaeTcs Ha NOPSAAOK. I[IpuYrHaA B TOM, YTO CTOMMOCTS OuIeTa M Kilacc 00CIIyKHUBaHUS KOPPEIUPYIOT
MeKay co00¥, I03TOMY PacCUIMpPeHHAas CTaTUCTUKA OOJIKHA ITOMOYb UCIIPABUTE OIEHKY. [I0CKOJIBKY MeXKAy CTOI0IIaMu HET
upsaMo¥ GYHKIMOHAIBLHOM 3aBUCUMOCTH, T00aBUM CTATUCTUKY I10 Haubojiee YaCcTHIM 3HAYEHUSIM:

=> CREATE STATISTICS (mcv) ON fare_conditions, amount FROM ticket_flights;
CREATE STATISTICS

=> ANALYZE ticket_flights;

ANALYZE

=> EXPLAIN (timing off, summary off)

SELECT *

FROM ticket_flights

WHERE fare_conditions = ‘Business' and amount > 100_000;

QUERY PLAN

Gather (cost=1000.00..126470.61 rows=30581 width=32)
Workers Planned: 2
-> Parallel Seq Scan on ticket flights (cost=0.00..122412.51 rows=12742 width=32)
Filter: ((amount > '100000'::numeric) AND ((fare conditions)::text =
'Business'::text))
(4 rows)

OHeHKa HEeMHOT'0 YJIy4lInJjiaCh, HO BCe€ ellle CUJIbHO OTJIMYAaeTCs OT TOYHOI'O 3HAYEeHHUs. MoxHO 3aMEeTHUTh, 4TO OOJIA CTPOK,
YOOBJIETBOPSIOIIUX YCIIOBUIO, HeMHOTUM 6ojiee 1%:

=> SELECT count(*) FILTER (WHERE fare_conditions = 'Business' and amount > 100 _000)
/ count(*)::float
FROM ticket_flights;

?column?

0.01325130614791586
(1 row)

ITockoneKy o ymongyanuio xpauurcs 100 Haubosiee 4acTHX Iap, Cpeayu HUX ¢ GOJIBIION BEPOSITHOCTHIO BCTPETUTCS He
6osee 1-2 ymoBIETBOPSIOMINX YCIOBUIO, ¥ M3-3a 3TOT'0 OLIEHKA ONTHMK3aTopa He OyoeT ageKBaTHOU. [lonpobyeM IOBLICUTD
TOYHOCTbh, YBETUYUB 00HEM CTATUCTUKHU:

=> ALTER STATISTICS ticket_flights_fare_conditions_amount_stat SET STATISTICS 500;
ALTER STATISTICS

=> ANALYZE ticket_flights;



ANALYZE

=> EXPLAIN (timing off, summary off)
SELECT *

FROM ticket_flights
WHERE fare_conditions = ‘Business' and amount > 100_000;

QUERY PLAN

Gather (cost=1000.00..133690.78 rows=102817 width=32)
Workers Planned: 2

-> Parallel Seq Scan on ticket flights (cost=0.00..122409.08 rows=42840 width=32)
Filter: ((amount > '100000'::numeric) AND ((fare conditions)::text =
'Business'::text))
(4 rows)

OlleHKa CTajla MPaKTUYECKU TOUHOM.



