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Tembl Posigres

ba3oBas craTtucTHKa

Hamn0onee yacTble 3HaUeHHSI ¥ THCTOTPAMMBI
YacTHble 1 0011I1e TI/IaHbI BBITIOJTHEHUS
PaciuimvpeHnHas 1 MHOroBapyUaHTHasi CTaTUCTHKA
CraTucTUKa Mo BbIpa’KeHUsAM

Hcnonb30BaHue CTaTUCTUKU AJI1 OEHKHW KdapAWHA/IbBHOCTHU
N CeJIeKTMBHOCTHU
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ba3oBas cTaTucTmka Posigres

Pa3mep TaO/HIIBI

crpoku (pg_class.reltuples) u crpanuipl (pg_class.relpages)

Cobwupaetcs

orepausmMu DDL
OUHCTKOU
aHaJIM30M

Hacrporika
default_statistics_target = 100

BasoBasi ctatucTnuka cobmpaeTcsi Ha YpoBHE BCeil Tabnnubl 1 Ha YPOBHE
OTAENbHbIX CTOMOLOB.

K ctatnctnke tabnmuybl OTHOCUTCA MHpopMaLms 0 pa3mepe o6bekTa
(reltuples, relpages B Tabnuue pg_class). Nockonbky Takaa crtatncTnka
KpaiHe BaXkHa, OHa cobupaeTcs He Tosibko npu aHanuse (ANALYZE),
HO 1 3anonHseTca HekoTopbiMu DDL-onepaumsamu (CREATE INDEX,
CREATE TABLE AS SELECT), a 3aTtem yTOUYHSETCA MPu O4YUCTKE.

Kpome Toro, n1aHMpOoBLLMK MacLUTaGUPYeT KOIMYECTBO CTPOK
B COOTBETCTBUM C OTK/IOHEHMEM peasibHOro pasmepa haiina gaHHbIX
OT 3HaueHus relpages.

Mpu aHanM3e npocmMarpmBaeTcs criyvyaiHasa BblbopKa CTPOK. YCTaHOB/EHO,
4TO pa3mep BbIOOPKKU, 06ecneUmBatoLLNi XOPOLLYH TOYHOCTb OLIEHOK,
NPaKTUYECKN HE 3aBMUCUT OT pasmepa Tabnuubl. B kayecTBe pasmepa
BbIGOPKM NCMOMb3YETCS OPUEHTUP CTATUCTUKN, 3aflaHHbIA NapaMeTpoM
default_statistics_target, yMHOXeHHbI Ha 300.

Mpw 3TOM cneayeT NOHUMAaTb, YTO CTATUCTMKA He A0/KHA ObITb abCOMOTHO
TOYHOIA, UTOGbI N/TAHUPOBLLMK MOT Bbl6paTh NPUEM/IEMBII NaH; YacTo
[10CTATOYHO NonagaHnsa B NOPSIAOK.

https://postgrespro.ru/docs/postaresaql/13/row-estimation-examples
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ba3oBas cTaTucTmka Posigres

pg_statistic (pg_stats)

yacmoma

KO/IM4YecTBO
Wnn [ons

n_distinct

null_frac
——A*———  3HayeHus
; X

pg_class.reltuples, relpages

Bca octasibHasa ctatnctmuka cobupaeTca OTAeNbHO 4J/15 Kaxaoro crtonbua
npun aHanuse tTabnumupbl. O6LIYHO 3TUM 3aHMMAaeTCA aBToaHaNu3 (ero
HacTpoiika paccmaTpuBaeTcs B kypce DBA2).

Cratuctnka Ha ypoBHe CTONOLI0B XpaHUTCA B Tabnuue pg_statistic.
Ho cmoTpeTb npolle B npencrasneHue pg_stats, KOTopoe nokasbiBaeT
nHdpopmaumio B 6onee yqobHoM Bue.

Mone null_frac cogepxuTt [0 CTPOK C HeonpeaeeHHbIMN 3HaYeHUSIMU
B cton6ue (ot 0 go 1).

Mone n_distinct XxpaHUT YNCNO YHUKa/IbHbIX 3HAYEHUIA B CTOMOLE. ECnu
3Ha4yeHue n_distinct oTpuyatesisHo, TO MOAY/1b 3TOr0 YUC/Ia NoKasbiBaeT
00/110 YHUKa/IbHbIX 3Ha4eHnin. Hanprumep, -1 o3HavyaeT, YTO BCe 3HaYeHus
YHUKasIbHbI (TUMWYHBIA CyYai Ana nepBuUYHOro Knua).

https://postgrespro.ru/docs/postgresgl/13/planner-stats#id-1.5.13.5.3




Yuciao cTpok

HauneM c olleHKM KapAoWHANIbHOCTU B IIPOCTOM CiIydae 3amnpoca 6e3 IpeguKaToB.
=> EXPLAIN SELECT * FROM flights;

QUERY PLAN

Seq Scan on flights (cost=0.00..4772.67 rows=214867 width=63)
(1 row)

ToyHOe 3Ha4YeHue:

=> SELECT count(*) FROM flights;

214867
(1 row)

OnTuMu3aTOp MOJIy4aeT 3HaYeHue u3 pg class:
=> SELECT reltuples, relpages FROM pg_class WHERE relname = 'flights"';

reltuples | relpages

214867 | 2624
(1 row)

3HadeHMUe IIapaMeTpa, yIPaBIIAIOero OPUEeHTUPOM CTaTUCTUKHY, II0 yMOI4aHuIo paBHO 100:
=> SHOW default_statistics_target;

default statistics target

ITockoneKy npu aHanu3e Tabaunsl yuuteiBaeTcsa 300*default statistics target cTpox, To OIeHKM [JIsT OTHOCHUTEIILHO
KPYIHBIX Tabaui MOryT He ObITh aGCOTIOTHO TOYHBIMU.

dons Heonmpeae/IeHHbIX 3HAYeHHH

YacTh peycoB ellle He OTIPABUIINCh, I09TOMY BpPeMsI BbUIETa OJISI HUX He OIIpefesieHo:
=> EXPLAIN SELECT * FROM flights WHERE actual_departure IS NULL;

QUERY PLAN

Seq Scan on flights (cost=0.00..4772.67 rows=16000 width=63)
Filter: (actual departure IS NULL)
(2 rows)

ToyHOe 3Ha4YeHue:

=> SELECT count(*) FROM flights WHERE actual_departure IS NULL;

O1leHKa ONTHMHU3ATOPA IT0JIyYeHa Kak obliee YiCiIo CTPOK, YMHOXKeHHoe Ha noio NULL-3HaYeHHH:

=> SELECT 214867 * null_frac FROM pg_stats
WHERE tablename = 'flights' AND attname = ‘'actual_departure';



?column?

16000.429568059742
(1 row)
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Hamnbonee yacrtble 3Ha4YeHnsa Posigres

[most_common_vals] < default_statistics_target

yacmoma

[most_common_freqgs]

null_frac
———~—  3HayeHusi
; {

pg_class.reltuples, relpages

Ecnu 6b1 Bce gaHHble 6bln BCcerga pacnpeseneHbl paBHOMEPHO, TO eCTb
BCe 3HAYEeHUS BCTpeyasimcb 6bl C OANHAKOBOW YacTOTON, 3TOM MHhopMaLmun
Ob1/10 6bl NOYTU AOCTATOYHO (HYXXEH eLle MUHUMYM U MakCUMYM).

Ho B pea/ibHOCTV HEpaBHOMEPHbIE pacnpeaeeHnsl BCTPeUYatnTCs O4YeHb
yacTo. [MoaTomy cobupaeTcs eLle U crneaytoLlas UHopMaLus:

- MaccuB Hambosee YacTbiX 3HaUYeHnin — nose most_common_vals;
- MACcCMB 4acToT 3TUX 3HAYEeHUn — nosie most_common_fregs.

YacToTa 13 3TUX MacCUBOB HEMOCPEACTBEHHO CYXUT OLLEHKO
CeNIeKTUBHOCTM A5 NOVCKA KOHKPETHOTO 3HaYeHus.

Bce 310 npekpacHo paboTaeT, noka YNC/0 pas/INYHbIX 3HAYEHNIA HE OYEHb
Be/IMKO. MakcMasibHbI pasmep Kaxaoro u3 MacCuMBoOB OrpaHuUyeH
napameTpom default_statistics_target. 9170 3Ha4eHNE MOXXHO
nepeonpenensaTb Ha ypoBHe OTAENbHOro CToN16ua; B 3TOM C/yyae pasmep
aHanuanpyemoi BbI6opkn byaeT onpenensatbca no MakCuMasibHOMY
3Ha4YeHuo Ana Tabnmupl.

TOHKMIA MOMEHT NPeACTaB/AT «60/blUME» 3HAYEHUS. YTOObI He
yBenmunBatb pasmep pg_statistic n He HarpyxaTb NAaHNPOBLUMK
6ecrnonesHon paboToii, 3HaueHus:, npeBbiwatome 1 K6aiT, NcKoyaroTcs
N3 CTaTUCTUKN N aHaNn3a. B camom gene, ecnv B nosne XpaHsaTcs Takue
60MbLUME 3HAYEHNS, CKOPEE BCETO, OHU YHUKasTbHbI 1 HE NMEIOT LLIAHCOB
nonactb B most_common_vals.



Hauboj1ee yacTble 3HAaYEHHUS
[I71s1 9KCIIlepuMeHTa OTpaHUYKMM pa3Mep CIIMCKa Haubojlee YacTHX 3Ha4eHUH (KOTOPHIH IT0 YMOTYaHHIO OIpeessieTcs TapaMeTpoM
default statistics target) Ha ypoBHe cTon6ua:

=> ALTER TABLE flights ALTER COLUMN arrival_airport
SET STATISTICS 10;

ALTER TABLE

=> ANALYZE flights;

ANALYZE

Ecnu 3HaYeHue MOIao B CIMCOK HaubGosiee YacThIX, CEJIEKTUBHOCTh MOXKHO y3HATh HEIIOCPENCTBEHHO U3 CTAaTUCTUKHU. [Ipumep (LllepeMeTheBO):
=> EXPLAIN SELECT * FROM flights WHERE arrival_airport = 'SV0';

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=19847 width=63)
Filter: (arrival airport = 'SVO'::bpchar)
(2 rows)

TouHOe 3HAYEHUE:

=> SELECT count(*) FROM flights WHERE arrival_airport = 'SV0';

BoT Kak BHIJISOUT CIHCOK Hanbojiee YacThIX 3HAYEHUH U 4acTOTa UX BCTpe4YaeMOCTH:

=> SELECT most_common_vals, most_common_freqs
FROM pg_stats
WHERE tablename = 'flights' AND attname = 'arrival_airport' \gx

-[ RECORD 1 ]----- B e R e
most common_vals | {DME,SVO,LED,VKO,0VB,KJA,SVX,PEE,BZK,ROV}
most common freqs | {0.0971,0.092366666,0.056766666,0.051466666,0.032766666,0.020466667,0.020266667,0.019666666,0.019433333,0.0182}

KapnuHanbHOCTS BEIYUCIISIETCS KaK YUCJIO CTPOK, YMHOXKEHHOe Ha YacTOTy 3HaYeHUs:

=> SELECT 214867 * s.most_common_freqs[array_position((s.most_common_vals::text::text[]),'SV0')]
FROM pg_stats s
WHERE s.tablename = 'flights' AND s.attname = 'arrival_airport';

?column?

19846.548337846994
(1 row)

Cnucok HaubosIee YacThIX 3HaUEeHUH MOXKET HCII0Ib30BaThCS U IS OLIEHKU CEJIeKTUBHOCTH HepaBeHCTB. 151 9Toro B most_common vals Hago
HaHWTH BCe 3HAUEHUS, YIOBIETBOPSIOLINE HEPABEHCTBY, ¥ IPOCYMMHUPOBATh YACTOTH COOTBETCTBYIOIIMX 3JIEMEHTOB U3 most_common fregs.

YHC/I0 YHUKA/IBHBIX 3HAYEHHH

Ecnu ke yKa3aHHOTO 3HAYEHUsI HET B CIMCKe HanboJiee 4acCTHIX, TO OHO BEIYMCIISIETCSI UCXOMS U3 MPEAIIOIOXKEHNs, YTO BCe JaHHbIEe (KpoMe
HauboJiee YacTHIX) PaclpeneieHbl PABHOMEPHO.
HampuMmep, B CIIMCKe YaCTHIX 3HAYEHUH HeT BiraguBocToka.

=> EXPLAIN SELECT * FROM flights WHERE arrival_airport = 'VV0';

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=1306 width=63)
Filter: (arrival airport = 'VVO'::bpchar)
(2 rows)

TouHoOe 3HaYEHME:

=> SELECT count(*) FROM flights WHERE arrival_airport = 'VVO0';

7151 TONTy4eHUs OI[eHKU BBIYUCIUM CyMMY 4acTOT HauboJIee YaCTHIX 3HAYEHUH:



=> SELECT sum(f) FROM pg_stats s, unnest(s.most_common_freqs) f
WHERE s.tablename = 'flights' AND s.attname = 'arrival_airport’;

0.42849997
(1 row)

Ha meHee yacThie 3HAUYEHUS IIPUXOOATCS OCTaBIIXECsS CTPOKH. HOCKO)‘II)Ky MBI KCXOOUM U3 IIPENIOJIOKEeHUsA O PAaBHOMEPHOCTH pacupeneieHuss
MeHee YaCThIX 3Ha4eHUH, CeJIeKTUBHOCTh 6yJ1€T paBHa 1/nd, roe nd — gucno YHUKAJIbHBIX 3HaAYeHUH:

=> SELECT n_distinct
FROM pg_stats s
WHERE s.tablename = 'flights' AND s.attname = 'arrival_airport';

n_distinct

VuuTeBasi, 4TO U3 3TUX 3Ha4YeHu 10 BXOAST B CIMCOK HauboJlee YaCTHIX, U HET HEONPee/IeHHbIX 3HaYeHNH, ToJIy4aeM CIIeAYIOIIyO OLIeHKY:
=> SELECT 214867 * (1 - 0.42849997) / (104 - 10);

?column?

1306.3457121915957447
(1 row)

YacTHbIE M 00IIHe IUIaHbI

HepaBHOMepHHe pacnpenenienus 3HaAYEeHUuH IIPUBOAAT K TOMY, YTO 3allPOCH], OTJIMYAKIUEeCss KOHCTAaHTaAMU UJIM 3HAYEHUSMHU IIapaMeTpOoB, MOTYT
HUMETHb Da3HbI€ IIJIaHEBI BEITIOJTHEHU . HanpnMep, IIOATOTOBUM cneuymmnﬁ 3amnpoc:

=> PREPARE f(text) AS SELECT * FROM flights WHERE status = $1;

PREPARE

TIoucK OTMEHEeHHEIX pelicoB OyneT HCIoIb30BaTh HHAEKC, IOCKOJIbKY CTaTHCTHKA TOBOPUT O TOM, YTO TaKKUX PeHCOB Majo:
=> CREATE INDEX ON flights(status);

CREATE INDEX

=> EXPLAIN EXECUTE f('Cancelled’);

QUERY PLAN

Index Scan using flights status idx on flights (cost=0.29..389.79 rows=380 width=63)
Index Cond: ((status)::text = 'Cancelled'::text)
(2 rows)

A mouck NpuOHIBIINX PEHCOB — HET, IIOCKOJIBKY UX MHOTIO:
=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198781 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

Takue nyaHbl HA3BIBAIOTCS YaCTHLIMU, IIOCKOJIBKY OHHU ITOCTPOEHEI C Y4€TOM KOHKPETHBIX 3Ha4YeHuH ImapaMeTpoB.

TIsiTh IePBBIX IJIAHUPOBAHUH BCET[Ia MCIIOIb3YIOT YaCTHBIE IIJIaHBL. 3aTeM MOXKET 0Ka3aThCsl, YTO CTOMMOCTh 001ero IjaHa (I0CTPOeHHOro 6e3
ydeTa KOHKPETHOTO 3Ha4YeHMUsI, B IPEAIIOI0OKEeHNU PAaBHOMEPHOTO Paclipeie/IeHNs) He IIPEBHIIaeT CPeIHIOI0 CTOUMOCTb Y2Ke IIOCTPOEHHBIX
YaCTHHIX IJIAHOB. Tora NIaHUPOBLIIUK 3alIOMHUT 00K IJTaH ¥ OYAET UCIIOJIb30BaTh €ro, He BBHIIOIHSS IUIAaHUPOBaHUE KaXKIBIH pas.

TTocTpouM myaH emje HeCKOJIBLKO pas3:
=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198781 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198781 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

=> EXPLAIN EXECUTE f('Arrived');



QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198781 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

B cnepyrouuil pa3 NIaHUPOBIIUK NTEPEKIIIOYUTCS Ha oOIMii y1aH. BMecTo KOHKpPeTHOr0 3Ha4YeHUs B IlaHe OynmeT yKa3aH HOMep IlapaMeTpa:
=> EXPLAIN EXECUTE f('Arrived');
QUERY PLAN

Bitmap Heap Scan on flights (cost=401.83..3473.47 rows=35811 width=63)
Recheck Cond: ((status)::text = $1)
-> Bitmap Index Scan on flights status idx (cost=0.00..392.88 rows=35811 width=0)

Index Cond: ((status)::text = $1)
(4 rows)

TIpu HEpaBHOMEPHOM pPaClpefie/ieHu  9TO MOXKET BHI3bIBAaTh IpobieMsl. [lapameTp plan_cache mode m03BOJSET OTKIIIOYUTD UCIONIB30BAHUE
YaCTHEIX [IJIAHOB (MJIX HA006OPOT, C CaMOr0 Havyasa UCIIOIb30BaTh 00U IIaH):

=> SHOW plan_cache_mode;

plan_cache_mode

auto
(1 row)

=> SET plan_cache_mode = 'force_custom_plan’;
SET
=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198781 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

=> RESET plan_cache_mode;

RESET



o)) PROFESSIONAL

[McTtorpamma Posigres

yacmoma
|

null_frac
——~—  3HayeHusi

[histogram_bounds] < default_statistics_target

ECcnn uncnio pasnunyHbIX 3Ha4YE€HWA C/IULLKOM BEIMKO, YTOObI 3anucartb Ux

B MacCKB, Ha MOMOLLb NMPUXOAUT rMcTorpamMmma. Mmcrorpamma cocTouT 13
HEeCKO/IbKNX KOP3WH, B KOTOPble nomeLlatTca 3Ha4yeHns. KonnmyecTso KOp3nH
orpaHuyeHo Tem Xxe napameTtpom default_statistics_target.

LLInprHa KOpP3uH BblBMPAETCs Tak, UTOObI B KAyt nonasio npumMepHo
O[INHAKOBOE YMC/O 3HAYEHWI (Ha PUCYHKE 3TO BbIPaXaeTCs B OJIMHAKOBOWA
naowaan NpsiMoyrofibHUKOB).

[Mpy Takom NOCTPOEHUM A0CTATOYHO XPaHUTb TO/TIbKO MacCUB KpanHuX
3Ha4YeHNin Kaxaom KopanHbl — nosie histogram_bounds. Yactota ogHou
KOP3U1HbI paBHa 1/(4MCcio KOp3uH).

OUEeHUTb CeNeKTUBHOCTb YC/TOBUA Mo/1e < 3Ha4eHue MOXHO Kak N/(obLuee
4YMCNO KOP3UH), rae N — 4nC/I0 KOP3UWH, /exallmnx cnesa OT 3HayeHUs .
OLEHKY MOXHO Y/y4LlLnTb, f06aBUB YaCTb KOP3UHbI, B KOTOPYIO nonagaet
camo 3HaveHue.

Ecnun xe Hafo oueHUTbL CENEKTUBHOCTL YC/I0BUSA 10/1€ = 3Ha4YeHue, T
rmctorpaMmMa B 3TOM HEe MOXET NMOMOYb, U MPUXOANTCA 40BO/IbCTBOBATLCSH
NPeANnoNoXeHeM O paBHOMEPHOM pacnpefeneHum n 6parb B kKayecTse
oueHkn 1/n_distinct.
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KombunHaumsa metoaoB Posigres

[most_common_vals]

yacmoma
]

[most_common_freqgs]

null_frac
——~—  3HayeHusi

[histogram_bounds]

Ho 06bIuHO [1Ba Noaxofa 06beANHSIOTCA: CTPOUTCS CNNCOK Hanbonee
YacTbIX 3HAYEHWIA, a BCE OCTa/IbHbIE 3HAYEHUS NOKPbIBAKOTCS

rMcTorpamMmmorn.

Mpy 3TOM rMcTorpamma CTPOUTCS Tak, YTO B HEWN He yunTbIBAOTCS
3HauyeHusl, NonasLLMe B CMUCOK. DTO NO3BOJISET Y/YULLINTb OLEHKMN.



I'mcTorpaMmma

HpI/I YCIIOBUAX «BOJIBIIIE» U «MEHBIIE» OJIST OLIEHKH Gyne'r HMCIOJIb30BAThCS CIUCOK HamuboJjiee 4acThIX 3HAYEHUM, UTU
THCTOIrpaMMa, UIn ob6a crmocoba BMecTe. FI/ICTOI‘paMMa CTPOUTCA TakK, 4yTOOB! HE BK/IIOUATh Haubojiee YacThle 3HAUYeHU U
NULL:

=> SELECT histogram_bounds
FROM pg_stats s
WHERE s.tablename = 'flights' AND s.attname = 'arrival_airport';

histogram bounds

{AAQ, CEK,G0J,KGD,KZN,NBC,NYM,REN, TIM, ULY, YKS}
(1 row)

Yuciio KOp3WH TECTOrPaMMEL onpefensercs napamerpoM default statistics target, a rparnns! BEIGHpPAOTCS TaK, 9TOOH B
KaXKOou KOP3WHEe HaXOOWJIOCh IPUMEPHO OOUHAKOBOE KOJIMYECTBO 3HAYEHUMH.

PaccMoOTpUM npumep:
=> EXPLAIN SELECT * FROM flights WHERE arrival_airport <= 'G0J';

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=49598 width=63)
Filter: (arrival airport <= 'G0J'::bpchar)
(2 rows)

TouyHOe 3Ha4YeHue:

=> SELECT count(*) FROM flights WHERE arrival_airport <= 'G0J';

Kaxk nmonydeHa oueHka?
YVuTteMm wacToTy Hauboee YacThIX 3HAYEHUH, ITOMANAIONIUX B YKa3aHHEINM HHTEPBAL:

=> SELECT sum( s.most_common_freqs[array position((s.most_common_vals::text::text[]),v)] )
FROM pg_stats s, unnest(s.most_common_vals::text::text[]) v
WHERE s.tablename = 'flights' AND s.attname = 'arrival_airport' AND v <= 'GOJ';

0.11653333
(1 row)

VYKa3aHHBIHN HUHTEpPBAJl 3aHUMaeT POBHO 2 KOP3UHEBI TUCTOTPDAMMBI U3 10, a HeollpeOeleHHBbIX 3Ha4YeHU! B JaHHOM CTOJ'I6LI€
HeT, [IojIy4aeM CJIEAYIOIIYyIO OLIEHKY:

=> SELECT 214867 * (1 - 0.42849997) * (2.0 / 10.0) + 214867 * 0.11653333;

?column?

49598.4664063120000000000000000000
(1 row)

B 06H.IeM ClIy4dae YYUTBIBAIOTCS U He IIOJIHOCTBIO 3aHATHIE KOP3UHBL (C IIOMOIIBIO TUHENHOU aHHpOKCI/IMaL[I/II/I).
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[lononHuUTenbHbIE Nnonsd Posigres

Yropsj0ueHHOCTh (MCITO/Tb30BaTh JTH OUTOBYIO KapTy?)

pg_stats.correlation
(1 — mo Bo3pacranuto, 0 — XaoTHUUHO, —1 — 110 yOBIBaHUIO)

BuaumocTs (MCo/ib30BaTh Jid CKAHUPOBaHUE TONBKO UH/IeKca?)

pg_class.relallvisible

CpenHuii pasmep 3HaueHHs B OaliTax (OIjeHKa IaMsITH)
pg_stats.avg_width

Wuadopmariiusi 06 31emMeHTax MaCCUBOB, tSVeCtor U T. 1.

pg_stats.most_common_elems
pg_stats.most_common_elem_freqs
pg_stats.elem_count_histogram

11

ECTb eLle HeCKosbKo 3HAYEHWUI CTaTUCTUKMN.

B none correlation 3anuceiBaeTcs nokasartesib ynopag0YeHHOCTU 3HAYEHW
Ha Aucke. Ecnm 3HaueHns XpaHATCs CTPOro Nno Bo3pacTaHuio, nokasaTe b
OyaeTt 630K K eANHKMLE; eC/iv N0 YObIBaHUI0 — K MUHYC eanHuue. Yewm
6os1ee XxaoTUYHO PacnosioXeHbl AaHHble Ha AncKe, TeM B/inKXe 3HavYeHune
nokasarensi K HyNt. VIMEeHHO 3TO nose Ucnosb3yeT onTummsarop, korga
BblOMpaeT Mmexay CkaHMpoBaHWeM BGUTOBOM KapTbl U 0ObIYHBIM UHAEKCHbLIM
CKaHNPOBaHNEM.

Mone pg_class.relallvisible xpaHUT konnyecTBO cTpaHuL, Tabnuupl, KOTOpbIe
cogepXart To/IbKO akTyasibHble BepCcumn CTPOK (3Ta nHhopmayms
06HOB/ISIETCA BMECTe C KapToil BUAMMOCTH). EC/in KONn4ecTBo
He[O0CTaToO4YHO BE/INKO, NSIAHMPOBLLMK MOXET OTKa3aTbCsA OT CKaHMPOBaHUA
TOMbKO MHAEKCA B NMOJIb3Yy CKaHMPOBaHWSA Mo GUTOBOW KapTe.

B none avg_width coxpaHsieTcs cpeHnin pasamep 3Ha4YeHui B JaHHOM
cTon6ue B banTax Ans pacyera HeobxoAMMOro A5 onepaunn obbema
namsTu.

B nonsx most_common_elems, most_common_elem_freqs n
elem_count_histogram gnsa 1akmx cOCTaBHbIX TUMOB, KAk MacCuBbl UN
tsvector, XxpaHUTCA pacrnpeaeneHne He caMmx 3HaYeHUI, a NX 3NEMEHTOB.
3710 No3BongeT 60see TOYHO NnaHMpoBaTb 3anpockl C y4acTueM nonen He
B nepsoll HopmasibHolU ¢hopMme.

https://postgrespro.ru/docs/postgresqgl/13/view-pg-stats




o)) PROFESSIONAL

PaclinpeHHasa ctaTucTmka Pos{gres

CREATE STATISTICS

00beKT 0a3bl JaHHBIX, CO3AeTCS BPYUYHYHO
T0CJTe CO3/IaHMs CTaTUCTHKA COOMPAeTCsl aBTOMaTHye CKU
pg_statistic_ext u pg_statistic_ext_data; rpe/ictaBieHue pg_stats_ext

®yHKIMOHA/IbHBIE 3aBUCUMOCTH MEXIY CTOI0IIaMH
Y CIIHMCKHU HanboJlee yaCThIX KOMOMHAI[MIN 3HaUeHUN

Yy/ayudlllalOT OLIEHKY CeJIEKTMBHOCTH YCJIOBI/Iﬁ
C KOppe/IMPpOBAHHBIMU TIpeAHKaTaMU

Yucsio yHHUKa/IbHBIX KOMOWHALIAN 3HAUeHUH

yJlyullaeT OLeHKY KapJHWHaIbHOCTU [i/Isl TPYIIIMPOBKHU
12

HaunHasn ¢ PostgreSQL 10, MOXHO co3faBaTb creunasibHblili 00bEKT ANnd
pacwupeHHol cmamucmuku komaHaoin CREATE STATISTICS. Mocne Toro,
Kak 06beKT co3faH, COOTBETCTBYIOLLAA CTaTUCTMKa OyaeT cobupaTbCs
aBTOMaTNYeCKMu.

CyliecTByeT Tpy Bua MHO208apuaHmHol cmamucmuku (TO eCTb
CTaTUCTUKN NO HECKO/IbKMM CTOMOLaM Tab/mubl), KOTOpble MOXHO yKa3saTb
Npu co3gaHnn oobekTa paclUMPEHHON CTaTUCTUKN.

®YHKLUMOHa/IbHbIE 3aBUCUMOCTU MeXAY cTonéuamu. Takasi cTaTucTuka
NoKasbIBaeT, HACKO/IbKO AaHHble B 0AHOM CTO/16Le onpeaensioTcs
3HaueHneM apyroro ctonbua. OHa NomoraeT yny4yllnTb OLEHKY B C/lyyae
KOPPENMPOBaHHbIX NPeanKaTos.

UYncno yHUKanbHbIX KOMOUHALUA 3HaUYeHNiA B cTonouax. Takas
NHbopMaumnsa NO3BONAET YNYULUNTb OLEHKY KapANHaIbHOCTU rPYNNUPOBKM
MO HECKO/IbKUM CTO/16L,aM.

Cnucok Hanobosee YacTbiX KOMOMHaUKUI 3HaYUeHnin. CTaTtuctmka
MOMOraeT y/yUlUNTb OLIEHKY YC/TIOBUIA, B KOTOPbIX NPOBEPAIOTCS 3HAYEHUS
HECKO/IbKNX CTONOLIOB.

Mpy co3aaHun paclUMpPeHHO CTaTUCTUKM MOXHO yKa3aTb Ntobyto
KOMOMWHALMIO CTATUCTKK U CTOMOLOB.

Cob6paHHas nHopmaumsa XxpaHuTca B Tabnumuax pg_statistic_ext n
pg_statistic_ext_data; AoCTynHaa nonb3oBaTesito CTaTtucTuka oTobpaxaeTcs
B npeAcTaBneHnmn pg_stats_ext.

https://postgrespro.ru/docs/postgresgl/13/planner-stats#PLANNER-STATS-
EXTENDED




(I)YHKHHOHaJILHLle 3aBHCHMOCTH

PaccMoTpuM 3ampoc ¢ AByMs YCIIOBUSIMU:

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

O1leHKa OKa3bIBaeTCs CUJIbHO 3aHUKEHHOM!:

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

QUERY PLAN

Bitmap Heap Scan on flights (cost=11.76..1172.22 rows=24 width=63)
Recheck Cond: (flight no = 'PGOO07'::bpchar)
Filter: (departure airport = 'VKO'::bpchar)
-> Bitmap Index Scan on flights_flight no_scheduled departure_key (cost=0.00..11.75 rows=444 width=0)
Index Cond: (flight no = 'PG0O0O7'::bpchar)
(5 rows)

[IpyuyuHa B TOM, YTO IIJIAHUPOBIIKK I10JIaraeTcs Ha TO, YTO IPEOUKATEl He KOPPEIUPOBAHbI, U CYUTAET OOIIYI0 CEJIEKTUBHOCTD KakK
Ipou3BefeHNe CEJIEKTUBHOCTEH yCI0BUM, 00 beIUHEHHBIX JIOTUYECKUM «H». ITO XOPOIIO BUAHO B IPUBENEHHOM IJIaHE: OIIeHKA B y3Jie
Bitmap Index Scan (yciosue Ha flight no) ogHaa, a mocne ¢unsrpanuu B y3ie Bitmap Heap Scan (ycnosue Ha departure airport) —
mpyras.

OpHaKO MBI IOHUMAaeEM, YTO HOMep pelica OGHO3HAYHO OIpefieisieT adpPOoIopT OTIPaBieHus: (paKTHYeCKH, BTOPOe YCIIOBUE U30OBITOYHO
(KOHEYHO, CUUTAasi, YTO adPOIOPT YKa3aH IPaBUJIbHO).

Hauwnnas ¢ Bepcuu PostgreSQL 10, 9T0 MOXKHO OOBSICHUTD U INIAHUPOBIIUKY C IIOMOIIBI0 CTATUCTUKY 110 QYHKIIMOHAIBHOR
3aBUCHUMOCTH:

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

CREATE STATISTICS
=> ANALYZE flights;

ANALYZE

CoOpaHHasi CTaTUCTHKA XPAHUTCS B CIIEAYIOIIEM BHUIE:

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

dependencies

{"2 => 5": 1.000000, "5 => 2": 0.010733}
(1 row)

CHavasia Uy T IOPSIIKOBbIE HOMePpa aTpuOyTOB, a IOC/Ie OBOETOYUS — KO3(DDHUIIMEHT 3aBUCUMOCTH.

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

QUERY PLAN

Bitmap Heap Scan on flights (cost=10.56..816.91 rows=276 width=63)
Recheck Cond: (flight no = 'PGOO07'::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 = 'PG0O0O7'::bpchar)
(5 rows)

Teneps OLIEHKA YIy4IINIACE.

Hamu6o/1ee yacThble KOMOMHAIIMM 3HAYECHHH

He Bcerma MeXy 3HaYeHUAMHU Pa3HBIX CTOJIGIIOB €CTH SIBHAS (l)yHKI_II/IOHaJ'II:HaH 3aBUCUMOCTb. BHIIIOTHUM 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..5594.49 rows=746 width=63) (actual rows=5148 loops=1)
Workers Planned: 1
Workers Launched: 1
-> Parallel Seq Scan on flights (cost=0.00..4519.89 rows=439 width=63) (actual rows=2574 loops=2)
Filter: ((departure airport = 'LED'::bpchar) AND (aircraft code = '321'::bpchar))
Rows Removed by Filter: 104860
(6 rows)

TI1aHUPOBIIKK omINOaeTCs B HECKOJIBKO pas. Y4yeT GyHKIHNOHAIPHON 3aBUCUMOCTH HENOCTATOYHO UCIIPABUT CUTYAIHIO:

=> CREATE STATISTICS flights_dep2(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..5693.49 rows=1736 width=63)
Workers Planned: 1
-> Parallel Seq Scan on flights (cost=0.00..4519.89 rows=1021 width=63)
Filter: ((departure_airport = 'LED'::bpchar) AND (aircraft_code = '321'::bpchar))
(4 rows)

Hauwnnas ¢ Bepcuu PostgreSQL 12 MOKHO CTPOUTH PACUIMPEHHYIO CTATUCTUKY 10 YACTHIM KOMOUHAIUSIM 3HAYEHUN HECKOJIBKUX
CTOJIGIIOB U HUCIIOIb30BaTh €€ B 3alpocax He TOJIbKO PAaBEHCTBA, HO U HepaBEeHCTBa:

=> DROP STATISTICS flights_dep2;
DROP STATISTICS

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

CREATE STATISTICS

=> ANALYZE flights;
ANALYZE

Temneps OLEHKA YIy4IINIach:

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

QUERY PLAN
Seq Scan on flights (cost=0.00..5847.00 rows=5279 width=63)
Filter: ((departure_airport = 'LED'::bpchar) AND (aircraft_code = '321'::bpchar))
(2 rows)

CTaTHCTHKy II0 4aCThIM KOM6HH3HI/I5{M MOZKHO IIOCMOTPETH TakK:

=> SELECT m.*

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

WHERE stxname = 'flights_mcv'

LIMIT 10;

index | values | nulls | frequency | base_frequency

------- R R R e R T
0 | {DME,Su9} | {f,f} | 0.030333333333333334 | 0.024572101111111112
1 | {Svo,Su9} | {f,f} | 0.030233333333333334 | 0.022906481111111113
2 | {LED,321} | {f,f} | 0.024566666666666667 | 0.00343076
3 | {DME,CR2} | {f,f} | 0.024566666666666667 | 0.026600573333333336
4 | {VKO,CR2} | {f,f} | 0.023 | 0.0147528
5 | {Svo,CR2} | {f,f} | 0.019 | 0.02479745333333333
6 | {BzK,SU9} | {f,f} | 0.017966666666666666 | 0.004534187777777777
7 | {KJA,CN1} | {f,f} | 0.013566666666666666 | 0.005565395555555555
8 | {vKo,su9} | {f,f} | 0.0134 | 0.0136278
9 | {DME,321} | {f,f} | 0.013 | 0.005812790000000001

(10 rows)



YuCI0 YHUKAIbHBIX KOMOMHAIIUHA 3HAYEHUH

IIpyras cuTyauusi, B KOTOPO# IJIAaHUPOBIIKK OIKOAETCs C OLIEHKOH, CBsi3aHa C IPyNNUPOBKOi. KomuyecTBO ap asporopTos,
CBSI3aHHBIX IIPSIMBIMU PeHcaMu, OTPAaHUYEHO:

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

Ho naHMpOBIIUK He 3HAET 06 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)

PacmupeHHast CTaTUCTUKA ITO3BOJISIET UCIIPABUTE U 3TY OLIEHKY:

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

CREATE STATISTICS

=> ANALYZE flights;

ANALYZE

=> EXPLAIN SELECT DISTINCT departure_airport, arrival_airport FROM flights;

QUERY PLAN

HashAggregate (cost=5847.01..5853.19 rows=618 width=8)

Group Key: departure airport, arrival airport

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

CTBTI/ICTI/IKy II0 YHUKAJIbHBIM KOM61/IHaI_II/IHM MOZKHO YBUOETH TaK:

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

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

CraTuCTHKA IO BbIPa2keHHIO

Ecnu B yCJIOBUSIX MCIIOJIB3YIOTCS OOpaleHus K GYHKIHAM, IJIAHUPOBIIYK He YYUTHIBAET MHOXKECTBO 3Ha4YeHui. Hanpumep, pericos,
COBEepIIeHHHIX B siHBape, OymeT npuMepHo 1/12 oT o6Iero KoauyecTna:

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

OpHaKo IJIAaHUPOBIIVK He IOHUMAaeT CMBIC/Ia GyHKINM extract ¥ UCIIOIb3yeT PUKCUPOBAHHYIO CeIeKTUBHOCTH 0,5%:

=> 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: (date_part('month'::text, timezone('Europe/Moscow'::text, scheduled departure)) = 'l'::double precision)
(4 rows)



=> SELECT 214867 * 0.005;

?column?

1074.335
(1 row)

CuTyanuio MOXKHO UCIIPaBUTh, IOCTPOMB MHAEKC 10 BEIPAXKEHUIO, TaK KakK [JIs TAKUX MHIEKCOB cOOMpaeTCs COOCTBEHHAsI CTaTUCTHUKA.
B obuiem cnydae dynkuus extract umeet kiacc uameHduBoctu STABLE, IOCKOJIBKY 3aBUCUT OT YAaCOBOTO II0SICA, U IIO9TOMY HEe MOXKET
y4acTBOBaTh B BhIpazkeHUU uHAeKca. Ho ¢ aBHEIM yKa3zaHueM dacosoro nosica AT TIME ZONE byHKIUS IOCTOSIHHA, TaK YTO MBI
HanumeM o0epTKy ¢ KitaccoM u3dMeHunBoctTd IMMUTABLE, yKa3aB TeM caMBIM, YTO (PYHKIMSI TapaHTUPOBAHHO BO3BPALIaeT OMHO U TO
Ke 3Ha4YeHUe IIpU OOHUX U TeX XkKe 3Ha4YeHUsIX IlapaMeTpoB:

=> CREATE FUNCTION get_month(t timestamptz) RETURNS integer

AS $$
SELECT extract(month FROM t AT TIME ZONE 'Europe/Moscow')::integer

$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION

=> CREATE INDEX ON flights(get_month(scheduled_departure));
CREATE INDEX

=> ANALYZE flights;

ANALYZE

=> EXPLAIN SELECT * FROM flights
WHERE get_month(scheduled_departure) = 1;

Bitmap Heap Scan on flights (cost=182.80..3133.26 rows=16323 width=63)
Recheck Cond: ((date_part('month'::text, timezone('Europe/Moscow'::text, scheduled departure)))::integer = 1)
-> Bitmap Index Scan on flights get month idx (cost=0.00..178.72 rows=16323 width=0)
Index Cond: ((date part('month'::text, timezone('Europe/Moscow'::text, scheduled departure)))::integer = 1)
(4 rows)

Ounenka HUCIIPpaBUJIaCh.

CTaTHCTHKA [JIs1 HHOEKCOB II0 BHIPAXKEHMIO XPAHUTCSI BMECTE CO CTATUCTHUKOM AJIst TaGIIHLL:
=> SELECT n_distinct FROM pg_stats WHERE tablename = 'flights_get_month_idx';

n_distinct



o)) PROFESSIONAL

Toru Posigres

XapakTepUCTUKU JaHHBIX COOUPAIOTCS B BHIe CTaTUCTHUKU
CraTucTrKa Hy>KHa /151 OLIeHKH KapAWHaIbHOCTH
KapavHambHOCTh UCTIO/b3yeTCsl /1J1s1 OLIeHKH CTOMMOCTH
CTOMMOCTD T103BOJISIeT BLIOPATh ONMTUMAabHbIN T/1aH

OcHoBa ycriexa —
aJZleKBaTHas CTaTUCTHKA U KOPpPeKTHasl KapAUHa/IbHOCTb
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. CospgatiTe uHAekc Ha Tabmuiie 6umeTtos (tickets)
10 UMeHM naccaxkupa (passenger_name).

2. Kakast cTaTUCTHKA UMeeTCs JjIsl 9TOM TaOHIbI?

3. OObsicHUTE OL|eHKY KapJUHAIbHOCTH U BHIOOD TTaHa
BBITIOJTHEHUSI CIeYIOLIMX 3aliPOCOB:
a) BBIOOpPKA BCexX OMIEeTOB,
6) Beibopka OuneToB Ha UMt ALEKSANDR IVANOV,
B) BbIOOpKa OusieToB Ha nMsi ANNA VASILEVA,
r) BbiOOpKa Ounera ¢ uaenrrudukaropom 0005432000284,
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1. Uuagekc

=> CREATE INDEX ON tickets(passenger_name);

CREATE INDEX

2. Hajimuue CcTaTHCTHKH

HeKOTOpI)Ie OCHOBHBEBI€ 3HA4YEHUA:

=> SELECT reltuples, relpages FROM pg_class WHERE relname = 'tickets';

reltuples

2.949857e+06
(1 row)

=> SELECT
attname,
null_frac nul,
n_distinct,

relpages

49415

left(most_common_vals::text,20) mcv,
cardinality(most_common_vals) mc,
left(histogram_bounds::text,20) histogram,
cardinality(histogram_bounds) hist,

correlation
FROM pg_stats WHERE tablename = 'tickets';

attname | nul | n distinct | mcv | mc | histogram | hist | correlation
---------------- L T R R R e et R
ticket no | 0 | -1 | | | {06005432000401,00054 | 101 | 1
book_ref | 0 | -0.49600527 | | | {00008F,028252,05006 | 101 | 0.005945341
passenger id | 0 | -1 | | {"0000 126752","0099 | 101 | 2.6059448e-05
passenger_name | 0 | 10320 | {"ALEKSANDR IVANOV", | 100 | {"ADELINA BOGDANOVA" | 161 | 0.00221566097
contact data | 0 | -1 | | {"{\"phone\": \"+700 | 101 | 1.8587435e-06

(5 rows)

e Hu omuH cTonbel He COOEePIKUT HEONIPEeIeIeHHBIX 3HAaUYeHUH.

e VHHUKaJIBbHEIX HOMEPOB OPOHUPOBAHUS IPUMEPHO B IBA pa3a MEHLIIE, YeM CTPOK B Tabiurle (To eCTh Ha Kaxkmoe
OpOHUPOBaAHME B CPEIHEM IIPUXOAUTCS ABa 6uneta). MMeetcs okoo 10000 pa3ubx uMeH. Bce ocTanbHbIE CTOOIIBI
comepzKaT YHUKaIbHbIE 3HAUEHHUS.

e Pa3mepnl MacCUBOB HauboJiee YaCTHIX 3HAUEHHUH ¥ THCTOTPAMM COOTBETCTBYIOT 3HAUEHMIO ITapaMeTpa
default statistics_target (100).

e [Ins UMEH ITaCCakKUPOB €CTh Haubojiee YacThle 3HaYeHus. I OPyrux CTOJIOI0B OHU HEe MMEIOT CMEBIC/IA, TaK KaK
MaKCHUMaJIbHOe KOJIN4YeCcTBO 6uieToB (5) BcTpedaeTcs B 194 GpPOHUPOBAHUSAX, & OCTAIbHEIE CTOJIOUE YHUKAIHHEI.

e ['MCTOrpaMMEHI €CTH [AJISI BCEX CTOJIOLOB, OHU HYKHEI /IS OLIEHKHU IIPEJUKATOB C YCIIOBUSIMU HEPaBEHCTBA.

e CTpoKu TaGIUIEl GU3NYIECKH YIIOPSAOUYEHEI II0 HOMepy OuneTa. [JaHHbIEe B APYTUX CTOIOIAX PaCIIOIoXKeHH 0ojiee Ulu
MeHee XaoTUYHO.

3. II;maHbI 3aIIPpOCOB

=> EXPLAIN SELECT * FROM tickets;

QUERY PLAN

Seq Scan on tickets (cost=0.00..78913.57 rows=2949857 width=104)
(1 row)

KappuHambHOCTE paBHA YHCITY CTPOK B Tabiuile; BEIOPAHO IIOJIHOE CKAaHUPOBAHUE.
=> EXPLAIN SELECT * FROM tickets WHERE passenger_name = 'ALEKSANDR IVANOV';

QUERY PLAN
Bitmap Heap Scan on tickets (cost=85.59..19956.82 rows=7375 width=104)
Recheck Cond: (passenger name = 'ALEKSANDR IVANOV'::text)
-> Bitmap Index Scan on tickets passenger name idx (cost=0.00..83.74 rows=7375 width=0)
Index Cond: (passenger name = 'ALEKSANDR IVANOV'::text)
(4 rows)

CeNeKTUBHOCTH OlLIEHEeHa I10 CIIUCKY HauboIiee YaCThIX 3HAUEHUI; BLI6paHO CKaHMpOBaHUE I10 OHUTOBOM KaprTe.



=> EXPLAIN SELECT * FROM tickets WHERE passenger_name = 'ANNA VASILEVA';

QUERY PLAN

Bitmap Heap Scan on tickets (cost=6.48..1007.89 rows=264 width=104)
Recheck Cond: (passenger name = 'ANNA VASILEVA'::text)
-> Bitmap Index Scan on tickets passenger name idx (cost=0.00..6.41 rows=264 width=0)
Index Cond: (passenger name = 'ANNA VASILEVA'::text)
(4 rows)

CeneKTUBHOCTD OIleHEeHa UCXOMs U3 PAaBHOMEPHOr0 pacIipeneeHus; BLIOpPaHO CKaHUPOBaHKeE 110 OUTOBOM KapTe.
=> EXPLAIN SELECT * FROM tickets WHERE ticket_no = '0005432000284";

QUERY PLAN

Index Scan using tickets pkey on tickets (cost=0.43..8.45 rows=1 width=104)
Index Cond: (ticket no = '0005432000284'::bpchar)
(2 rows)

KapJI[I/IHaJ'H:HOCTL paBHa 1, Tak KakK 3HAYEHUS 3TOTO CTOJ'IGLIa YHUKAJIbHEI; BBIﬁpaHO HWHOEKCHOEe CKaHHUPOBaHUE.



