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Tembl Posigres

ba3oBag cratucTuka
Hamn0onee yacTble 3HaUeHHSI ¥ THCTOTPAMMBI
CTaTUCTHKA 3/IPMEeHTOB COCTABHBIX 3HAUCHUN

Hcnonb3oBaHWe CTaTUCTUKU AJIA OEHKHW KdpAWHA/IbBHOCTHU
K CeJIeKTMBHOCTHU

YacTHbIe U o6u.uz1e IVIaHBI BBITIO/THEHUA

YaCcTUYHBIV UH/IEKC U UHJIEKC M0 BBIPAXKEHUIO
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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 n relpages B Tabnuue pg_class). NockosbKy Takas cTaTucTuka
KpaliHe BaXkHa, OHa 06HoBNseTcs HekoTopbiMn DDL-onepauuammn (CREATE
INDEX, CREATE TABLE AS SELECT) n yTouHs€eTCA npu 04nUCTKe U
aHanuse.

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/postgresaql/16/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 YHUKasIbHbIX 3Ha4eHunin. Hanprumep, —1 o3Ha4vaeT, 4YTo BCe 3HayYeHns
YHUKasIbHbI (TUMWYHBIA CyYai Ana nepBuUYHOro Knua).

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

SINGLE-COLUMN




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)

OnTuMHu3aTOp NONTy4aeT 3HaueHue u3 pg class:
=> SELECT reltuples, relpages FROM pg_class WHERE relname = 'flights';

reltuples | relpages

214867 | 2624
(1 row)

3HavyeHUe napaMeTpa, yIIpassiollero OpueHTUPOM CTaTUCTUKY, 10 yMon4aHuto pasHo 100:
=> SHOW default_statistics_target;

default statistics target

ITockonpky nmpu aHanuie Tabnuisl yuuteiBaetcst 300 x default statistics target cTpoxk, TO OIeHKY [JIT OTHOCUTEIEHO
KPYIHBIX TaOIUIl MOTYT He OBITH aOCOIIOTHO TOYHBEIMU.

Hosst Heompeae/IeHHBIX 3HAYeHUH

YacTts peﬁCOB ele He OTIIPAaBUJIUCh, IIO3TOMY BpeMsI BhlJI€Ta [JIsI HUX He OIIpeeJIeHo:

=> EXPLAIN
SELECT * FROM flights WHERE actual_departure IS NULL;

QUERY PLAN

Seq Scan on flights (cost=0.00..4772.67 rows=16444 width=63)
Filter: (actual departure IS NULL)
(2 rows)

TouHOe 3HaueHUe:

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

OlleHKa ONTUMM3AaTOpPa IMOIy4YeHa Kak ofIee YUCIIO0 CTPOK, YMHOXKeHHoe Ha nomio NULL-3HaueHu:

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



?column?

16444 .4875472039
(1 row)

YHC/I0 YHHKAIBHBIX 3HAYEeHUH

TIpoBepuUM KOIHYECTBO MOMIEJIel CaMOJIeTOB B TAOIHIE PEHCOB:

=> SELECT n_distinct FROM pg_stats
WHERE tablename = 'flights' AND attname = 'aircraft_code';

n_distinct

DTO COOTBETCTBYET HEHUCTBUTEILHOCTH:

=> SELECT count(DISTINCT aircraft_code) FROM flights;

A B TaGmuIle cCaMUX CaMOJIETOB?

=> SELECT n_distinct FROM pg_stats
WHERE tablename = 'aircrafts_data' AND attname = 'aircraft_code';

n_distinct

31:[ecr; 3HaveHwue -1 TOBOPHUT O TOM, YTO KaxXJo0e 3Ha4YeHHne ABJISIeTCSA YHUKAJIbHBIM. 3TO HEYOUBUTEJIbHO, BE€Ib aircraftﬁcode
ABJIAETCA NEPBUYHBIM KJIIOYOM B 9TOU Ta6J'[I/ILIe.

KapﬂHHaHBHOCTBCOGﬂHHeHHH

CeJIeKTUBHOCTh COEOUHEHUST — IOJISI CTPOK OT JeKapToBa IPOU3BENEHUS OBYX TaONIUL, KOTOPast OCTAETCS II0CIIe
MPUMEHEHHUS YCIIOBUSI CONUHEHUS.

HOSTOMY OJId pacdyeTa KapOWHAaJIbHOCTU COE€JUHEHU S OIITUMU3ATOP OLIEHHBAET KapPAWHAJIbHOCTh NeKapTOoBa IIPOU3BENEHUA
U YMHOZKaeT €TI0 Ha CEeJIEKTUBHOCTD YCJIOBUA COeNUHEHUA (1 Ha CEeJIEKTUBHOCTh yCJ'IOBI/IfI q)HJ'[BTpOB, €CJT OHU eCTh).

PaccMmoTpuM npumep:

=> EXPLAIN SELECT *
FROM flights f
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code;

QUERY PLAN

Hash Join (cost=1.20..59857.41 rows=214867 width=103)
Hash Cond: (f.aircraft code = ml.aircraft code)
-> Seq Scan on flights f (cost=0.00..4772.67 rows=214867 width=63)
-> Hash (cost=1.09..1.09 rows=9 width=72)
-> Seq Scan on aircrafts data ml (cost=0.00..1.09 rows=9 width=72)
(5 rows)

ToyHOe 3Ha4YeHUe KapOUuHAJIbHOCTH:

=> SELECT count(*)
FROM flights f
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code;

214867
(1 row)



Ba3zoBas ¢opMysia [jist pacyeTa CEeJIEKTUBHOCTY COeIUHEHUs (B IPENOI0KEHUY PABHOMEPHOT'O PaCIIpeiefIeHusI) —
MHHHMAaJIbHOE U3 3HaueHu# 1/nd1l u 1/nd2, roe

e ndl — 4mMCNO YHUKATBHEIX 3HAYEHUM KIIlo4Ya COeIUHEeHUs B IIepBOM Habope CTPOK;
e nd2 — YKUCJIO YHUKAIBHBIX 3HAYEHWH KJII0Ya COEIUHEHHUsI BO BTOPOM Habope CTPOK.

B marHOM crnydae mojydyaeM POBHO TO, YTO Tpe6yeTCﬂ:

=> SELECT round(214867 * 9 * least(1.0/8, 1.0/9));

214867
(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 66l gaHHble Bcerga obliv pacnpeseneHbl paBHOMEPHO, TO eCTb BCe
3Ha4YeHNsA BCTpevyanmchb 6bl C OANHAKOBOW YacTOTON, 3TOM MHopMaLnn
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 4YacTbIX 3Ha4YeHU — nosie most_common_vals;
* MacCuB 4acToT 3TUX 3HAYeHnin — nosie most_common_fregs.

YacToTa 13 3TUX MacCUBOB HEMOCPEACTBEHHO CYXXUT OLLEHKO
CeNIeKTUBHOCTM A5 NOUCKA KOHKPETHOrO 3HaYeHus.

Bce 310 npekpacHo paboTaeT, noka YnC/o pas/INyHbIX 3HAYEHNIA HEe OYEHb
BEMNKO. MaKkc/MasibHbIA pasmep KaxK4oro N3 MacCuMBOB OrpaHuyeH
napameTpom default_statistics_target. 3T0 3Ha4YeHNE MOXHO
nepeonpefenaTb Ha YpoBHe OTAE/bHOIO CTO/16La; B TAKOM Crlyvae pasmep
aHann3npyemon BbIGOPKM ByaeT onpenensatbca no MakCUMasibHOMY
3HaYeHUo aAnsa Tabnuubl.

TOHKMIA MOMEHT NMpeAcTaBsT «b60NbLUMe» 3HaYeHnsa. YTobbl He
yBenuumBatb pasmep pg_statistic u He Harpyartb N1aHNPOBLLMK
6ecrnonesHoi paboToii, 3HayeHus:, npeBbiwatowme 1 KéanTt, nckoyaroTcs
N3 CTaTUCTUKN N aHaIM3a. B camom gene, ecnu B Nosne XpaHATCA Takue
60NblLUME 3HAUYEHNS, CKOPEE BCETO, OHM YHUKASIbHbI 1 HE NMEIOT LLIAHCOB
nonactb B most_common_vals.



Hamnob6o/1ee yacTbie 3HAUYEHHSI

II71s1 9KCIIeprMeHTa OIPaHUYUM pa3Mep CIHCKa Haubojiee YacTHX 3HaYeHUH (KOTOPHIH 110 YMOTYaHUIO OIIPENENseTCs
napametpoM default statistics target) Ha ypoBHe cTon6ua:

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

ALTER TABLE
=> ANALYZE flights;
ANALYZE

Ecnu 3HaYeHWe Ionasno B CIUCOK Hanbojiee YacThIX, CeJIEKTUBHOCTh MOXKHO y3HATh HEIIOCPENCTBEHHO U3 CTATUCTHUKH.
ITpumep (IllepemeThEBO):

=> EXPLAIN
SELECT * FROM flights WHERE arrival_airport = 'SV0';

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=18973 width=63)
Filter: (arrival airport = 'SVO'::bpchar)
(2 rows)

ToyHOe 3Ha4YeHue:

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

BOT Kak BBITJIIOUT CIIMCOK HauboJiee YaCThIX 3HAUEHUH ¥ YaCcTOTa X BCTPE4YaeMOCTH:

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

-[ RECORD 1

most common vals | {DME,SVO,LED,VKO,O0VB,KJA,SVX,AER,ROV,BZK}
most common freqgs |
{0.096433334,0.0883,0.0581,0.0536,0.0326,0.022333333,0.018466666,0.0183,0.018033333,0.0177

KapJI[I/IHaJ'H:HOCTb BBIYHCIISAETCSA KaK YHCJIO CTPOK, YMHOXKEHHOE Ha YaCTOTy 3HAYEeHHUT:

=> 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?

18972.755487821996
(1 row)

Crnucok Hanbosiee YacTHIX 3HAYEHUH MOXKET KCIIOJIb30BaThCS U [JISI OLEHKU CEJIEKTUBHOCTH HEePaBeHCTB. [IJIs1 9TOro
B most_common vals Hafo HalTH BCce 3HAYEHUS, YAOBJIETBOPSIOIIE HEPABEHCTBY, X IPOCYMMUPOBATh YaCTOTHI
COOTBETCTBYIOLIUX 3JIeMEeHTOB U3 most common fregs.

Ecnm ke yKa3aHHOTO 3HAYEHUS HET B CIUCKe HauboJjiee YacThIX, TO CEJIEKTUBHOCTD BEIYHUCIISIETCS UCXOMOS U3
TIPENNONIOXKEeHUsI, YTO BCe laHHBIE (KpoMe HauboJjiee YacThIX) paclpenesieHbl PABHOMEDPHO.

Hamnpumep, B ciucke 4acThIX 3HaUeHUH HeT BraguBocToKa.

=> EXPLAIN
SELECT * FROM flights WHERE arrival_airport = 'VVO0';



QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=1317 width=63)
Filter: (arrival airport = 'VVO'::bpchar)
(2 rows)

ToyHOe 3Ha4YeHUe:

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

s IIOJTy4YeHUNs OLIEHKHU BBEIYUCIIUM CyMMY 4YaCTOT Hauboee YaCThIX 3HAUEHUIH:

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

0.4238666
(1 row)

Ha MeHee yacThle 3HaYEHUS IPUXOOSATCSA OCTABIINECS CTPOKU. [TOCKOIBKY MBI UCXOIUM U3 IIPENIIOIOKEHUS O
PaBHOMEPHOCTHU pacIpenesieHus: MEHee YaCThIX 3HAUEHUN, CeJIeKTUBHOCTh OyaeT paBHa 1/nd, roe nd — YKUCI0 YHUKATIBHBIX
3HAYEeHUN:

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

n_distinct

YuutreiBasi, 4TO U3 9TUX 3HaUeHuY 10 BXOHOSAT B CIMCOK Hambojiee YacCTHIX, a HeolpeneleHHLIX 3HaUeHUY HeT, [Tojly4yaeM
CIIeIyIOIIyI0 OIleHKY:

=> SELECT 214867 * (1 - 0.4238666) / (104 - 10);

?column?

1316.9367580617021277
(1 row)
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[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 6yneT HMCIOJIb30BAThCS CIUCOK HamuboJjiee 4acThIX 3HAYEHUM, UTU
THCTOIrpaMMa, UIn ob6a crmocoba BMecTe. FI/ICTOT‘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, CSY,HMA,KHV,MJZ,NOJ,0VS,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.

PaccMOTpuM mpumep:

=> EXPLAIN
SELECT * FROM flights WHERE arrival_airport <= 'HMA';

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=53214 width=63)
Filter: (arrival airport <= 'HMA'::bpchar)
(2 rows)

TouyHOe 3HauUeHUe:

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

Kak nonyyeHa oneHka?
YuTteM yacToTy Haubosee YacThIX 3HAYEHUM, ITOITafaloNIUX B YKa3aHHEIN UHTEPBAl:

=> 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 <= 'HMA‘;

0.13243334
(1 row)

VKazaHHBIA MHTEPBAJI 3aHUMAET POBHO 2 KOP3WHBI TUCTOrpaMMH U3 10, a HeompeaeIeHHBIX 3HAYEeHWH B AHHOM CTOJI0Le
HET, II0JIy4aeM CJIELYIOIIYIO OIIEHKY:

=> SELECT 214867 * (
0.13243334 + (1 - 0.4238666) * (2.0 / 10.0)
);

?column?

53213.965517340000000000000000000
(1 row)

B of6miem crydae YyYUTEIBAIOTCS U He MIOJIHOCTBIO 3aHSATHE KOP3UHEL (C IIOMOIIBIO INHEWHOHN anlIpOKCUMAaINH).

KapI[HHaJIBHOCTB COeIuHEeHUsA

B ciyyae HepaBHOMEDHOI'O paclpefefieHrsl JaHHHIX B KJII0Yax COefuHeHus 6a3oBas GpopMyra pacyeTa CEJIEKTUBHOCTH
coequHeHUs (MHHUMaNbHOe U3 3HaueHu# 1/ndl u 1/nd2) maet HenmpaBUIbHEIN pe3ynbTaT. HanpuMmep, peichl coBepIIaoT
pa3HBIE MOIENHM CaMOJIETOB C PA3HOM BMECTUMOCTHIO, U IJIs COEQUHEHUS PEHCOB C MECTAMU MBI IIOTyYUIIN OBIL:



=> SELECT round(214867 * 1339 * least(1.0/8, 1.0/8));

35963364
(1 row)

HpI/I 9TOM TOYHOE€ 3Ha4Y€eHHeEe B [JBa Pa3a MEHEbIIIe:

=> SELECT count(*)
FROM flights f
JOIN seats s ON f.aircraft_code = s.aircraft_code;

16518865
(1 row)

OpHAKO IJIAaHUPOBIIUK YMEeT YYUTHIBATh CIUCKY Hanbollee YaCTHIX 3HAUEHUHM U TUCTOrPAMMEI, ¥ IIOJIyYaeT MPAKTUYECKH
TOYHYIO OLIEHKY:

=> EXPLAIN SELECT *
FROM flights f
JOIN seats s ON f.aircraft_code = s.aircraft_code;

QUERY PLAN
Hash Join (cost=38.13..278932.82 rows=16561419 width=78)
Hash Cond: (f.aircraft code = s.aircraft code)
-> Seq Scan on flights f (cost=0.00..4772.67 rows=214867 width=63)
-> Hash (cost=21.39..21.39 rows=1339 width=15)
-> Seq Scan on seats s (cost=0.00..21.39 rows=1339 width=15)
(5 rows)

K coxaneHuro, cuTyalus yxynliraeTcs, Korga CoOegUuHsSI0TCS HeCKOJIbKOo Tabnurl. HanpuMmep, 1o6aBUM B IPeOBIOyITUN
3ampoc Tabuily caMoJIETOB — 3TO HUKAK HE MOBJIUSIET Ha 00Iee KOJIMYECTBO CTPOK B BEIOODKE:

=> SELECT count(*)

FROM flights f
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code
JOIN seats s ON a.aircraft_code = s.aircraft_code;

16518865
(1 row)

OHHaKO Telnepsb IIJIaHUPOBIIUK omubaeTcs:

=> EXPLAIN

SELECT *

FROM flights f
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code
JOIN seats s ON a.aircraft_code = s.aircraft_code;

QUERY PLAN
Hash Join (cost=39.33..8414656.85 rows=31967435 width=118)
Hash Cond: (f.aircraft code = ml.aircraft code)
-> Hash Join (cost=38.13..278932.82 rows=16561419 width=78)
Hash Cond: (f.aircraft code = s.aircraft code)
-> Seq Scan on flights f (cost=0.00..4772.67 rows=214867 width=63)
-> Hash (cost=21.39..21.39 rows=1339 width=15)
-> Seq Scan on seats s (cost=0.00..21.39 rows=1339 width=15)
-> Hash (cost=1.09..1.09 rows=9 width=72)
-> Seq Scan on aircrafts data ml (cost=0.00..1.09 rows=9 width=72)
(9 rows)

Ileno B TOM, YTO, COEQUHUB IEePBLIE ABe TAGIUILI, IIJTAHUPOBIUK HE UMEeT NeTAaIbHOU CTaTUCTUKYU O PEe3yIbTUPYIOIIEM
"Habope CTPOK. Bo MHOTUX ClIydasix UMEHHO 3TO SIBJISE€TCSI OCHOBHOM IIPUYHUHOM IIJIOXUX OLIEHOK.



o)) PROFESSIONAL

[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
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CepBep XpaHUT elle HECKOMbKO nokasaTtesiei CTaTUCTUKN.

B none pg_stats.correlation 3anucbiBaeTcs nokasaresib oM3nyeckom
YyNOpsA0YEHHOCTM 3HaYeHWin cTonbua. Ecniv 3HayeHnss XpaHATCA CTPOro no
BO3pacTaHuto, nokasaresib 6yaet 6/M30K K eguHULE; ecnu rno yobiBaHNo —
K MUHYC efuHuLe. Yem 6osee XaoTUUYHO pacnoioXeHbl AaHHble Ha AUCKeE,
TeM 6/11Xe 3HayYeHne nokasarens K Hynt. VIMeHHO 3TO nosie Ucnosb3yet
onTUMmM3aTop, Koraa Bblbupaet mMexay ckaHMpoBaHnem 6UTOBOM KapTbl U
06bIYHbIM NHOEKCHLIM CKaHMPOBaHMEM.

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 pg_stats.avg_width coxpaHsieTca cpegHuii pasMmep 3Ha4eHUin
B JaHHOM CTO/16Ue B 6ailTax Ana pacyeta Heo6xoaumMoro Ansa onepauyumm
obbema namATu.

https://postgrespro.ru/docs/postgresqgl/16/view-pg-stats




o)) PROFESSIONAL

ONeMeHTbl COCTaBHbIX NMosen Posigres

Haubosmee yacTtbie 371eMeHTbI

pg_stats.most_common_elems
pg_stats.most_common_elem_freqs

FI/ICTOFpaMMa KOJ/IN4UeCTBd 3/IeMEHTOB

pg_stats.elem_count_histogram
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[Nnsa Taknx coctaBHbIX TUMNOB, Kak MaccuBbl UK tsvector, B pg_stats
XpaHUTCS pacnpegeneHne He ToNbKO camMux 3Ha4YeHWNn, HO U X SNIEMEHTOB:

* most_common_elems n most_common_elem_fregs cogepxart Hanbornee
4yacTble 3/1IEMEHTbI N UX YaCTOTbl;

* elem_count_histogram cogepXuT ructorpammy KosimyecTtsa 3/IeMEHTOB
B 3HaYeHuu (Hanpumep, B clydyae maccmsa — ructorpaMmmy AJimH
MacCcuBOB).

DT0 NO3BONSAET 60s1€€ TOYHO M1aHNPOBaTh 3arnpockl C y4acTueM nosnem
He B rnepsol Hopma/ibHoU ghopme. B 4aCcTHOCTU, 3aTa MHpopMaLmsa BaxKHA
4N KnaccoB oneparopoB nHaekcHoro metoga GIN, NoCKoNbLKY No3BO/SET
OTAENNTb YacTble 3Ha4yeHus (TO eCTb BCTpevatoLmecs BO MHOIMX
[OKYMeEHTax, yC/10BNE C HNU3KON CeNeKTUBHOCTbLIO) OT peakux (ycnosue

C BbICOKOW CENEKTUBHOCTLIO).



JJIeMeHTHI COCTAaBHBIX I0JIeH

[ns mpuMepa pacCMOTPUM Tabmully pg constraint — B Hel XpaHSITCs OrpaHUYEHUS IEJIOCTHOCTH, OIIpefe/IeHHbIe IS
Tabnui. U B Helt ecTh mose conkey ¢ MacCMBOM HOMEPOB CTOJIOIOB, 06PA3yIOUIUX OrpaHUYEeHUE:

=> SELECT conname, conkey
FROM pg_constraint
WHERE conname LIKE 'boarding%';

conname | conkey
___________________________________________ e,
boarding passes flight id boarding no key | {2,3}
boarding passes flight id seat no key | {2,4}
boarding passes pkey | {1,2}
boarding passes ticket no fkey | {1,2}

(4 rows)

II71s1 3TOTO IIOJIA MOXKHO IIOJIY4YUTb HauboJiee YacThle 3HAUYEHUS U UX YaCTOTHL. YTOOB! OBINIO ynoGHee IIpocMaTpuBaTh
CTAaTUCTHUKY, C06epeM €e C YMEeHbIIeHHBIM 3HaYeHWeM OpHUeHTHUpa:

=> SET default_statistics_target = 7;
SET

=> ANALYZE pg_constraint;

ANALYZE

=> SELECT most_common_vals, most_common_freqs
FROM pg_stats
WHERE tablename = 'pg_constraint' AND attname = 'conkey' \gx

-[ RECORD 1

most_common_vals | {"{1}","{2}","{2,3}","{1,2}","{1,2,3}","{2,3,4}","{2,4}"}
most common freqgs |
{0.4057971,0.10869565,0.10144927,0.06521739,0.036231883,0.028985508,0.028985508}

B maHHOM Ciydae 3HAYEHWSs B CTONOLE — 9TO MAaCCHUBHI 9JIeMEHTOB. TaKasi CTaTUCTHKA He MO3BOJIUT OLIEHUTh
KapAWHAaIbHOCTh, HAalIPUMED, [AJIsl YCIIOBUSI BXOXKAEHUS 3JIeMeHTa B MaccuB. OHAKO IJIAHUPOBIIYK HE OIINOAeTCs B
OIIEHKE:

=> SELECT count(*)
FROM pg_constraint
WHERE conkey @> ARRAY[2::smallint];

=> EXPLAIN SELECT *
FROM pg_constraint
WHERE conkey @> ARRAY[2::smallint];

QUERY PLAN

Seq Scan on pg constraint (cost=0.00..5.72 rows=65 width=1073)
Filter: (conkey @ '{2}'::smallint[])
(2 rows)

HJ’[F{ TaKHuX yCJ'IOBI/II;I HCIIOJIB3yEeTCA CTAaTUCTHUKA I10 OTOEJIbHBIM 3JIEMEeHTaM:

=> SELECT most_common_elems, most_common_elem_freqs, elem_count_histogram
FROM pg_stats
WHERE tablename = 'pg_constraint' AND attname = 'conkey' \gx



-[ RECORD 1

most_common_elems | {1,2,3,4,5,6,7,8,9,10,20}

most_common_elem freqs |
{0.5514706,0.4779412,0.30882353,0.11029412,0.036764707,0.022058824,0.022058824,0.022058824
,0.022058824,0.007352941,0.007352941,0.007352941,0.5514706,0}

elem count histogram | {1,1,1,1,2,2,4,1.5882353}

I715 9acTOT M TECTOrPaMM B KOHIIE MacCHBa CONEPKUTCS AONOJHUTENbHA HHPopManus (MUHUMYM, MaKCHUMyM, CPefHee),
II03TOMY KOJIMYECTBO 3HA4YEHUH IIPEeBHIIaeT YCTaHOBJICHHBIH OPUEHTHD.

IInarupoBImIUK II0JIy4aeT OLIEHKY, UCIIOJIb3ysl 4aCTOTYy JJIEMEeHTa 2:

=> SELECT 0.4779412 * reltuples rows
FROM pg_class
WHERE relname = 'pg_constraint';

65.9558856
(1 row)

=> RESET default_statistics_target;
RESET

=> ANALYZE pg_constraint;

ANALYZE



o)) PROFESSIONAL

YacTHble 1 obuine nnaHbl Posigres

YacTHble 1y1aHbI

MOXXeT OBITE I10/Ie3eH IIpHU HEPpABHOMEPHOM pacripeiejIeHnu,
HO 3aI1pocC IJIaHUPYETCA 3aHOBO IMPH Ka>KJ0M BbI30Be

Index Scan on tasks
Index Cond: status = 'todo"

Seq Scan on tasks
Filter: status = 'done’

cTpouTes
C YYEeTOM 3HaueHuit
napameTpoB

OO1uii ri1aH

OMNTHUMAJIEH [1JI1 PaBHOMEDHOI'O paCIIipeie/ieHUs
KeunpyeTcd B C/iydae MoAroToB/IEHHBIX OI1€PaTOPOB

Index Scan on tasks

Index Cond: id = $1 cTpouTca

6e3 yyeTta 3HaueHuiA
napameTpoB
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Mpv NpoCTOM NPOTOKO/E 3anpocoB (BCMOMHUTE TeMy «[1aHpoBaHue
1 BbINOSTHEHME) KaX bl 3aMpoC N/IaHNPYETCS 3aHOBO C YYETOM 3HauyeHw
napameTpoB.

PacLUMPEHHbI NPOTOKO/ NO3BOMSIET NOArOTaB/IMBATL ONEPaTopbl, NPUYEM
onepaTtopbl MOryT UMeTb NapameTpbl. [10AroToBKa BCeraa BKAUYaeT pa3dop
1 NepenncbiBaHye 3anpoca, 1 AepeBo pa3bopa CoXpaHSeTCS B IOKA/IbHOM
namsATn 06CyXMBaIOLLEro NpoLecca.

Mpy BbINONHEHMW NOATOTOB/IEHHOIO onepaTopa ecTb BapuaHTbl. 3anpoc
MOXET, KaK 06bI4YHO, M/1aHMPOBATLCA KaXKAblii pa3 3aHOBO C yYeToM
3HauYeHuit NnapameTpoB. Takue niaHbl Ha3bIBAKOTCA YacmHbIMU (custom).

3T0 MMEET CMbIC/ NPU HEPABHOMEPHOM pacnpeieneHnm, Bedb A5 pasHbIX
3Ha4YeHU onTUMasbHbIe NaHbl MOTYT OT/IMYAaTLCA. Hanpumep, ans
BbICOKOCE/IEKTUBHbIX YC/I0BUIA MOXET yuyllie paboTaTb UHAEKCHbIA AOCTYn,
a ec/v 3Ha4YeHne BCTPeYaeTCs YacTo — NocsiefoBaTesbHbIiA.

Ho 3anpoc MOXHO cnsiaHMpoBaTth 1 6e3 yyeTa napameTpoB. ITO NO3BONSAET
COXpaHuTb He TO/IbKO AepeBo pa3bopa, HO 1 cam N/iaH, N He TpaTUTb BpeMs
Ha NOBTOPHOE NnaHMpoBaHue. Takoi niaH HasblBaeTcsa obwum (generic).

OGN NaH OT/IMYHO paboTaeT B C/lydyae paBHOMEPHOro pacnpeaeneHms,
KOra cenekTUBHOCTb YC/I0BUSI HE 3aBUCUT OT KOHKPETHOTO 3HAUYeHus.

Ho B cnyyae HepaBHOMEPHOro pacnpeeneHmns o6LLUMiA NnaH MOXeT XOpoLLUOo
paboTaTh 47151 OIHUX 3HAUYEHUIA U NI0X0 — A1 APYTUX.

Pa3bepeMcsi, Kak N1aH1POBLUMK PELLAET, KaKoil BapuaHT UCNo/b30BaTh.



YacTHBIE U 00IIHe IIIaHbI

TToAroTOBUM 3ampoC U CO3MaguM HHOEKC:

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

PREPARE

=> CREATE INDEX ON flights(status);

CREATE INDEX

TToucK OTMEeHEeHHHIX pelicoB OynieT UCIIONb30BaTh UHAEKC, IOCKOIbKY CTaTUCTHKA TOBOPUT O TOM, YTO TAKHX peiicoB MaJlo:
=> EXPLAIN EXECUTE f('Cancelled');

QUERY PLAN

Index Scan using flights_status_idx on flights (cost=0.29..326.79 rows=308 width=63)
Index Cond: ((status)::text = 'Cancelled'::text)
(2 rows)

A nouck npuOHIBIINX PeHCOB — HET, IIOCKOJIBKY MX MHOTO:
=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198344 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

Takue naHbBl Ha3bBIBAIOTCS YaCTHBEIMH, IIOCKOJIBKY OHHU IIOCTPOEHEI C Y4€TOM KOHKPETHEIX 3HaAYEeHUH IIapaMeTpoOB.

OnHako IIJIAaHUPOBIIUK CTPOUT U OﬁH.[I/Iﬁ miaH 6e3 y4eTa KOHKPETHBIX 3HaYeHU IIapaMeTpoB. Ecnu B KaKOU-TO MOMEHT
OKAa3bIBAETCSI, YTO CTOMMOCTH OOIIIero IjiaHa He IIPEBHIIIAET CPEOHIOI0 CTOUMOCTSD y2K€e IIOCTPOEHHEBIX PaHee YaCTHEIX
IIJIaHOB, IIJTAHUPOBINHWK HaYHWHAET II0JIb30BAThCA 00ILIMM IIJTAaHOM, OOJBIIIE HE BHITOIHSS IIJIaHUPOBAHUE. Ho IIEPBLIE IIATH
Ppa3 UCIIOJIB3YIOTCs YaCTHBIE IIJIaHbI, YTOOBI HAKOMIUTh CTAaTUCTHUKY.

BEIITOJIHUM OIlepaTop ellle TPU pasa:
=> EXPLAIN EXECUTE f('Arrived');

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198344 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=198344 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=198344 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

KonuuecTBO BHITIOTHEHUH OOIIET0 ¥ YaCTHHIX IIJIAHOB MOXKHO IIOCMOTPETE B IIPENCTaBIIEHUU pgfpreparedfstatements:

=> SELECT name, generic_plans, custom_plans
FROM pg_prepared_statements;



name | generic plans | custom plans

B crnepyromuii pa3 MIAaHUPOBIIKK IIEPEKIIOYUTCS Ha 00K m1aH. BMecTo KOHKPETHOr0 3HaYeHUs B Iy1aHe OyOeT yKa3aH
HOMeDp ITapaMeTpa:

=> 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)

=> SELECT name, generic_plans, custom_plans
FROM pg_prepared_statements;

name | generic_plans | custom plans

HwmMest TEKCT 3ampoca ¢ mapaMeTpaMy, IPenCcTaBIeHHBIMY HOMepaMu (HampuMep, U3 KypHajla COOOIIeHN cepBepa), MOKHO
TIOCMOTPETH 00N IJIaH TaKOT'0 3alrpoca CIIeAyionuM o0pa3oM:

=> EXPLAIN (generic_plan)
SELECT * FROM flights WHERE status = $1;

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)

ITepexon Ha o0IIUY NIJTaH MOXKET OLITH HeXeJaTelleH B Cllydae HEpaBHOMEPHOI'0 paclpeneeHus 3HadyeHul. [lapameTp
plan cache mode m03BOISET OTKIIOYUTE UCIIOIb30BaHNE YACTHHIX IIJIAHOB (M1 HA0OOPOT, C CAaMOr'0 Haydasa UCI0Ib30BaTh
OOILIMH IJIaH):

=> SHOW plan_cache_mode;

plan_cache mode

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

QUERY PLAN

Seq Scan on flights (cost=0.00..5309.84 rows=198344 width=63)
Filter: ((status)::text = 'Arrived'::text)
(2 rows)

=> RESET plan_cache_mode;

YacTUYHBIM HHOEKC

TTouck y»ke MPUOBIBIINX PEHCOB 6YOeT BHITOIHATHCS IIOC/IeqOBaTeIbHEIM CKaHupoBaHueM Tabnuisl flights, mostomy
WHIOEKCHBIEe 3aIlUCH C KITo4YoM Arrived HUKOTa He UCIONIb3YIOTCs. [Ipu 9TOM OHM 3aHMMAIOT MECTO U TPeOGYIOT PecypcoB
IJISI CHHXPOHU3AIUK C U3MEHEHUSIMU CTPOK TaOJIUITEL.

MOKHO ITIOMECTUTH B UHIEKC TOJIbKO CCHUIKU Ha CTPOKH, YOOBJIETBOPAIOIIKE YCIIOBUAM C BBICOKOU CEJIEKTUBHOCTBIO:



=> CREATE INDEX on flights(status)
WHERE status IN ('Delayed', 'Departed', 'Cancelled');

CREATE INDEX
PasMep 4acTHYHOrO HHAEKCA CYIeCTBEHHO MEeHbIIIe, YeM IIOJIHOTO:

=> SELECT indexname, pg_size pretty(pg_relation_size(indexname::text)) size
FROM pg_indexes
WHERE indexname LIKE 'flights_status%';

indexname | size
_____________________ Fomm -
flights status idx | 1472 kB
flights status idx1 | 16 kB

(2 rows)

A TIOMCK OTMEHEHHBIX peﬁCOB 6y11eT Tenepb UCIOJIb30BaTh YaCTUYHBIN HHOEKC U CTaHET BBIIIOJIHATBCSA 6I>ICTpee:

=> EXPLAIN SELECT *
FROM flights WHERE status = 'Cancelled’;

QUERY PLAN

Index Scan using flights status idx on flights (cost=0.29..326.79 rows=308 width=63)
Index Cond: ((status)::text = 'Cancelled'::text)
(2 rows)

HWHAEeKC 10 BhIpazkKeHUI0

Ecnu B yCIIOBUSIX HCIONIB3YIOTCS He CTONOLEI, a, HalpuMep, obpaleHus K GyHKIUSAM, IJIaHUPOBIIUK HE YIUTHIBAET
MHOXKeCTBO 3HaueHui. Hanpumep, peiicoB, COBEPIIEHHHIX B siHBape, 6ymeT npumepHo 1/12 ot obmiero KonuyecTsa:

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

OpHAaKO IJIAHWPOBIIUK HE TTOHUMAET CMEBIC/IA QYHKIINY extract ¥ ucmonb3yeT GUKCUPOBAHHYIO CEEeKTUBHOCTH 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: (EXTRACT(month FROM (scheduled departure AT TIME ZONE
'Europe/Moscow'::text)) = '1'::numeric)
(4 rows)

=> SELECT 214867 * 0.005;

?column?

1074.335
(1 row)

CI/ITyaLII/IIO MO2KHO UCITPaBUTh, IOCTPOUB UHOEKC 110 BEIPAXKEHWIO, TaK KaK [OJIsd TaKuX BHpa}KeHI/Iﬁ co6HpaeTc;{ coGCTBeHHAs
CTaTUCTHUKA.

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

CREATE INDEX

=> ANALYZE flights;



ANALYZE
Tenepsb OlleHKa UCIIpaBUJIaCh:

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

QUERY PLAN

Bitmap Heap Scan on flights (cost=306.64..3215.67 rows=16287 width=63)
Recheck Cond: (EXTRACT(month FROM (scheduled departure AT TIME ZONE
'Europe/Moscow'::text)) = '1'::numeric)
-> Bitmap Index Scan on flights extract idx (cost=0.00..302.57 rows=16287 width=0)
Index Cond: (EXTRACT(month FROM (scheduled departure AT TIME ZONE
'Europe/Moscow' ::text)) = '1'::numeric)
(4 rows)

CTaTUCTHUKA [OJIsI UHAEKCOB I10 BRIPAXKEHUIO XPAHUTCSI BMeCTe ¢ 6a30BOM CTAaTUCTUKOM I10 CTOJIONAaM TabmuIl:

=> SELECT n_distinct, most_common_vals, most_common_freqs
FROM pg_stats
WHERE tablename = 'flights_extract_idx' \gx

-[ RECORD 1
]----- R e T T T
n distinct 12

I
most common vals | {8,9,7,10,5,11,3,4,12,1,6,2}
most common freqgs |
{0.12116667,0.111,0.08003333,0.07863333,0.0783,0.077766664,0.07773333,0.07723334,0.0761666
7,0.0758,0.0734,0.07276667}

HMHOEKC MOXKHO IMOCTPOUTH TOIBKO 110 JeTEPMUHUPOBAaHHOMY BBIPAXKEHMIO, TO €CThb [JIsi ONMHAKOBLIX 3HAYEHUH [TapaMeTPOB
(cTonOLOB) OHO BCeraa MOJIXKHO BHIIaBAaTh ONMHAKOBEIM pe3ysbTat. [TogpoGHee 06 3TOM pacCKa3aHo B TeMe «DYHKI[UN».



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 | relpages

2.949857e+06 | 49415
(1 row)

=> SELECT
attname,
null_frac nul,
n_distinct,
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

---------------- R e e e T
_____ L

ticket no | 0 | -1 | | {6005432000330,00054 |
101 | 0.9999998

book_ref | 0 | -0.48490152 | | | {6001CF,028E70,0525F |
101 | 0.0060454095

passenger_id | 0 | -1 | | {"0000 102302","0103 |
101 | 0.0088426955

contact data | 0 | -1 | | {"{\"phone\": \"+700 |
101 | 0.0029053022

passenger_name | 0 | 10366 | {"ALEKSANDR IVANOV", | 100 | {"ADELINA IVANOVA","
101 | -0.00157338

(5 rows)

e Hu omuH cTONMOEIl HE COIEPKUT HEONPEeNeIeHHBIX 3HAaYEeHUH.

e VHHKaIbHEIX HOMEPOB OPOHUPOBAHUS MPHUMEPHO B IBa pa3a MEHbIIe, Y4eM CTPOK B Tabiulle (TO eCTh Ha Kaxk[oe
OpOHUPOBAHKE B CPeAHEM IIPUXOOUTCS ABa 6uneta). MUmeeTcst okomo 10000 pa3HbIx UMeH. Bce ocTanbHbBIE CTOMOIIB
copmepIKaT YHUKAJIbHbIE 3HaUYEeHU .

e Pa3meprr MaccuBOB HauboJiee YaCTHIX 3HAUEHUN U THCTOIPAMM COOTBETCTBYIOT 3HQUEHHIO ITapaMeTpa
default statistics target (100).

e [I71s1 UMEH IIacCaXkKHUpPOB €CTh HamuboJiee YacThe 3HAUYEeHU. [I71s IPYTUX CTOJIOIIOB OHU He MMEeIOT CMEICTIA, TaK Kak
MaKCHMaJIbHOe KOJTU4ecTBO 6uieToB (5) BcTpedaeTcs B 194 GpOHUPOBAHUSX, @ OCTaIbHbIE CTOIOIE YHUKAIBHEL.

e T'mCTOTrpaMMEHI €CTh [JISI BCEX CTOJIOI[OB, OHM HYKHHI /IS OI€HKU MPEINKATOB C YCIOBUSIMHU HEPABEHCTBA.

e CTpoku Tabimunel GU3NIEeCKU YyIOPSITOUYEHE 10 HOMepy OuneTa. [JaHHBIE B APYTUX CTOIOIAX PACIIOJIOXKEHH 0oJiee Uiu
MeHEee XaOTUYHO.

3. IIlraHbI 3aIIPOCOB

=> EXPLAIN SELECT * FROM tickets;

QUERY PLAN

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

KapnuaansHOCTE paBHa YHCIIy CTPOK B Tabuie; BLI6paHO IIOJTHOE€ CKaHHUPOBaHUE.

=> EXPLAIN SELECT * FROM tickets WHERE passenger_name = 'ALEKSANDR IVANOV';



QUERY PLAN

Bitmap Heap Scan on tickets (cost=92.63..20749.30 rows=7768 width=104)
Recheck Cond: (passenger name = 'ALEKSANDR IVANOV'::text)
-> Bitmap Index Scan on tickets passenger name idx (cost=0.00..90.69 rows=7768
width=0)
Index Cond: (passenger name = 'ALEKSANDR IVANOV'::text)
(4 rows)

CeJlIeKTUBHOCTD OIleHeHa I10 CIIMCKY Hauboiee YaCThIX 3HaUeHUY; BEIOpaHO CKaHUPOBaHUe 10 OUTOBOM KapTe.
=> EXPLAIN SELECT * FROM tickets WHERE passenger_name = 'ANNA VASILEVA';

QUERY PLAN

Bitmap Heap Scan on tickets (cost=6.46..1000.50 rows=262 width=104)
Recheck Cond: (passenger name = 'ANNA VASILEVA'::text)
-> Bitmap Index Scan on tickets passenger name idx (cost=0.00..6.39 rows=262 width=0)
Index Cond: (passenger name = 'ANNA VASILEVA'::text)
(4 rows)

CeJIeKTUBHOCTH OIleHEeHA MCXOMsI U3 PAaBHOMEPHOI'O Paclpefie/IeHus]; BLIOPAaHO CKaHMPOBaHueE 110 GUTOBOM 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)

KapJII/IHaJ'ILHOCTL paBHaA 1, Tak KaK 3HAYEHUS ITOr0 CTOIOIA YHUKAJIbHEI; BbIﬁpaHO HUHOEKCHOE CKaHHpPOBaHUE.



