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PaboTa ¢ PostgreSQL



Anekcem KysabMMH

[InpekTop pa3padboTku; Data Scientist

HoMKnuk.py

] alekse).kyzmin@gmail.com



HT1TO CEMOLAHA N3YHUM



OKOHHblIE N aHaNMTU4YeCcKme CI)yHKLI,l/Il/I
CTE

[ TpeacTaBneHNS

YCKOpeHMe 3anpocoB

CXeMbl 3anpocoB



OKOHHble (aHanuUTn4yecKme)
PYHKLNU



OKOHHbIE d)yHKLI,MM - Mone3Hbln MHCTPYMEHT OJ194 T1IOCTPOEHNA  CJTOXHDbIX

dHaAJIMTNHECKNX 3allTpOCOB.

119 NX NCMoNb30BaHMA HY)XHO 3a4aTb MNapMeTpbl
MOCYMNTATb Ha KaXXOOM O0ObeKTe BHYTPU OKHa.

[lpocTon npumep - PyHKUMa ROW_NUMBER().

OKHa U PYHKLMIO, KOTOPYIO XOTUM

OTa PYHKUMA HyMepyeT CTPOKU

BHYTPW OKHa. [MpoHyMepyeM KOHTEHT A9 Ka>
yObIBaHNA PENTUHIOB.

KAOO0Iro Tr1oJ1ib30BarTeJi1d B TOpPpHOKeE



SELECT

userld, movield, rating,

ROW_NUM
FROM (

3ER() OVER (PARTITION

SELECT DISTINCT

userld, movield, rating
FROM ratings
WHERE userld <>1 LIMIT 1000

) as sample
ORDER BY

userld,

rating DESC,

movie_rank

LIMIT 20;

3Y userld ORDER

BY rating DESC) as movie_rank



Pe3ynbTarT:

userid | movield | rating | movie_rank

-------- S R SU RS SR
2| 1356| 5] 1
2| 339| 5] 2
2| 648| 4| 3
2| 605| 4 4
2| 1233| 4 5
2| 1210 4 6
2| 377| 4 7
2| 260| 4| 8
2|1 79| 4| 9
2| 628| 4 10
2| 64| 4 11
2| 58| 3 12
2| 25| 3 13
2| 762| 3 14




NMapamMeTpbl 3anpoca:

e ROW_NUMBER - pyHKLUMSA, KOTOPYHIO MPUMEHAEM K OKHY
e OVER - onmncaHme okHa

OnmcaHme oKHa coacepPKUT.

e PARTITION BY - none (Mnm cncoK noneun), KoTopble OMNMMCbIBAtOT FPyrny CTpOK A4

MPUMEHEHUMA OKOHHOWM PYHKL MW
e ORDER BY - none, KOTOpOE 3a4a€eT NOPAOOK 3anncen BHYTPW OKHa. na nonen BHYTPU

ORDER BY MOXXHO MPUMEHATb CTaHOapTHble MoamndumkaTopbl DESC, ASC

OKOHHHaa QYHKUMA HUMKAK HEe MeHAeT KOJSIMYEeCTBO CTPOK B Bblgayde, HO K Ka)XOoW CTpoke
gobaBngaeTca nonesHaa MHbopMaunga - HanpuMmep, NMNPo NoPAaAKOBbIM HOMEP CTPOKUM BHYTPU OKHAa

Ha3BaHMAa OGYHKLUMKM 0OObIYHO OTpaXatoT UMX ccMmbic. Huke ©O6yaoyT nppuBeOeHbl MNpuMepsbl
MCMOMb30BaHUA U pPe3y/bTaTbl 3aMpPoOCoB



SUM()

CyYMMUPYET 3HaveHnda B
KaXXO0e 3Ha4vYeHMe penTi

SEL

O

=CT userld, movield, rating,

VTPW OKHa. [MocYyMTaeM CTPaHHVIO Me
ra Ha CYMMY BCEX PENTUHIOB 3TOIO MOJ

TOUKY - pa3fennm
>30BaTeNy.

rating / SUM(rating) OVER (PARTITION BY userld) as strange_rating_metric

»

-ROM (SE
_IMIT 1000) as sample

D

ECT

LIMIT 20;

DISTINCT userld, movield, rating F

=R BY userld, rating DESC

ROM ratings WH

»

- userld <>1




Pe3ynbTaT:

userid | movieid | rating
strange_rating_metric

........ P
2| 339| 5| 0.0684931506849315
2| 1356| 5| 0.0684931506849315
2| 648| 4| 0.0547945205479452
2| 64| 4| 0.0547945205479452
2| 79| 4| 0.0547945205479452
2| 260| 4| 0.0547945205479452
2| 1233| 4| 0.0547945205479452
2| 1210| 4| 0.0547945205479452
2| 377| 4| 0.0547945205479452
2| 605| 4| 0.0547945205479452
2| 628| 4| 0.0547945205479452
2| 762| 3| 0.0410958904109589
2| 141| 3| 0.0410958904109589

userid | movield | rating | strange_rating_metric

2
2
2
2
2
2
2

(20

S o R A o

780| 3| 0.0410958904109589
5| 3| 0.0410958904109589
58| 3| 0.0410958904109589
25| 3| 0.0410958904109589
1475| 3| 0.0410958904109589
32| 2| 0.0273972602739726
1552| 2| 0.0273972602739726

rows)




COUNT(), AVG()

CUETUMK DM1EMEHTOB BHYTPW OKHa, a TaK e oyHKuma Average(). na HarmdaaoHOCTU
BOCMO/Ib3yeMCH MMM OOHOBPEMEHHO - PEe3Y/bTaTbl HE OOJ/IHKHbI OT/IMYaTbCA. BbliMCNmUM

MNOJIESHYKO METPUMKY - OTKJIIOHEHWNE pel/lTl/l A MNOoJIb30BaTteJ1d4 OT CcpenaHelro pel/lTl/l [a,
KOTOprl;I OH CKJTOHEH BblICTaBJ1dATb

SELECT userld, movield, rating,

rating - AVG(rating) OVER (PARTITION BY userld) rating_deviance_simplex,

rating - SUM(rating) OVER (PARTITION BY userld) /COUNT(rating) OVER (PARTITION
BY userld) as rating_deviance_complex

FROM (SELECT DISTINCT userld, movield, rating FROM ratings WHERE userld <>1 LIMIT
1000) as sample

ORDER BY userld, rating DESC
LIMIT 20;




Pe3ynbTaT:
userid | movield | rating | rating_deviance_simplex | rating_deviance_complex
———————— +--—tt
339 | 5] 1.68181818181818 | 1.68181818181818
1356 | 5| 1.68181818181818 | 1.68181818181818
048 | 4| 0.681818181818182 | 0.681818181818182
o4 4 0.681818181818182 | 0.681818181818182
4 0.681818181818182 | 0.681818181818182
4 0.681818181818182 0.681818181818182
1233 4 0.681818181818182 0.681818181818182
A
A
A

0.681313181818182 0.681313181818182
0.681313181818182 0.681313181818182
| 0.681818181818182 | 0.681313181818182
| 628 | 4| 0.681818181818182 | 0.681313181818182




BPEMYH [ |PAKTUNKW



[TPAKTUNKA

NMpakTuka il

BbiBegunTe Tabnumuy ¢ 3-Ma nonagaMm:

OHNJ1IBbMOB, B KOTOPbIX OH CHNMAJICH

d3Bd

Ne ¢

DNJ1BbMa, MMA aKTepPpa N KOJIMYHECTBO



PostgreSQL CITE



CTE - 370 BpeMeHHbIM pe3ynbTaT 3arnpoca, KOTOPbIKM MOXHO WCMOJ/1b30BaTb C
OpYrmMm 3anpocaMm. BpeMeHHbIM = CYLLECTBYET TOJIbKO B paMKaXx 3arnpoca.

CUMHTaKCUC:
WITH cte_name (column_list) AS (

CTE_query_definition
)

statement:

® YKa3blBaeTCAd Ha3BaHWMe Cte
® OINUMNOHAJIbHO CI'MMCOK MMEH KOJIOHOK

® 3alripocC cte

e OCHOBHOM sgl 3anpoc



OO6blYHO MCMOMb3YOTCA A9 YMNPOLWEHWNA CNOXKHbIX jOIN-3anpocoB M Noa3anpocos.
KpoMe Toro nogaepyXmBatoT PEKYPCUMBHbIE 3aMpoOChl

WITH cte_film AS (

SELECT
film_id,
title,
(CASE
WHEN length < 30 THEN 'Short'
WHEN length >= 30 AND length <90 THEN SEflﬁlrET?Td
'Medium' Lo
title,
WHEN length > 90 THEN 'Long' length
FROM
END) length cte film
FROM WHERE
. length = 'Long'
film ORDER BY

) title;



OTB u peKypcuBHbIE€ 3anpocChl

BblyMCcneHme 4ero-1o ntepaumnamm 0o Toro, Kak oygert BbIMO/THEHO HEKOTOpPOE
yCoBMe

WITH nmMa_OTB (cnncok__ctonbuoB) AS
( cTapTOBbLIVN__3aMnpocC

union [all}

PEKYPCUMBHbLIV__3anpoc__K_ MMA_OTB

) BHELLHWMW_3aMnpoc



3aga4dda
[locymTaTb PaKTOpPUMan:
Nn! =1234 ... (n-1)n

]
WITH RECURSIVE r AS |

-- CTApTOBAad 4YacTb pekypcunu (T.H. "anchor")
SELECT

1 AS |,

1 AS factorial

UNION



-- PEKYPCUMBHAA YacCTb
SELECT
I+1 AS 1,
factorial * (i+1) as factorial
FROM r
WHERE 1 <10

SELECT * FROM r;




ANrOpUTM MPUMEPHO TaKOW:

1. I3BNne4yb CTapTOBbIE OaHHbIE

2. [opgcTtaBUTb TMOMYYEHHHble [OaHHble C npegblaywen umtepaunm B
«PEKYPCUBHYIO» YaCTb 3amnpoca.

3. Ecnn B Tekylen mtepaumnm pekypCcmMBHOM YacCcTUM He Mnycrtad CTPOKa, TO
nobaBndaeM ee B pPe3y/bTUPYIOLLYID BbIOOPKY, a TakKXXe NMOMeTUTb OaHHble,
KaK OdaHHble ONna cnenyrollero Bbi30Ba PEKYPCUMBHOM 4YacTm (M. 2), nHade
3aBepLWnNTb 0OPabOTKY




BPEMYH [ |PAKTUNKW



[TPAKTUNKA

NMpaKTuka 2

[Ty nomowwm CT

= BbiBeauTe TabnuLy Cco crneayrowmM coaeprka

nem C

DAMUNTNG U

NMa coTpyaoHMKa (staff) n KonmyecTBO NPOoKaToB ABA (retal), KoTopble OH Npoaarn



| [peagcTaBneHund




View - 3TO MMeHOBAaHHbIE 3aMpocChbl, KOTOPble MOMOratoT caesiaTb npeacraBeHune
(MMeHHO BMA) OaHHbIX, Nexxawmm B Tabnmuax PostgreSQL. View OCHOBbIBAETCA Ha
OOHOWM WM HECKOSIbKMX 6a30BbiXx Tabnmuax. YOoOHbl ON9 4acTO MCMOS1b3yeMbIX

3aMpoOCoB.
View (KpoMe materialized view) He XpaHAT OaHHbIE.

Co3ggHume
CREATE VIEW view_name AS query;



[TonMep ¢ MHPOPMa

Mnen o NoKyrnaTenax:

SELECT cu.customer_io

AS id,

cu.first_name || "' || cu.last_name AS name,

a.address,

a.postal_code AS "zip code’,

a.phone,

Clty.city,

country.country,
CASE

WHEN cu.activebool THEN 'active'

ELSE "
END AS notes,
cu.store_id AS sid

FROM customer cu

INNER JOIN address a USING (address_id)
INNER JOIN city USING (city_id)
INNER JOIN country USING (country_id);



M Tenepb AN9 NonyyYeHmsa OaHHbIX O MOKYyMaTenax MOXXHO MCMOo/1b30BaTb NpocTou Select:
SELECT

X

FROM

customer_master,;

VIBMeHeHne
CREATE OR REPLACE view_name
AS

query

YoaneHue
DROP VIEW | IF EXISTS | view_name;



Pasnmnuua CTE u VIEW

e [IpencraBfieHUNs MOTyT 6bITb MPOUHOEKCUPOBaHbLI, HO OTB He MOoryT

e OTB OTIMYHO paboTaloT C peKypCcUen

e [lpeacraBneHmda - pmsmdyeckme oobeKTbl B, MOXXHO 0OpPaLLATbCS
HEeCKONMbKKMX 3aMpPOCOB:
O TMOKOCTb
O LUEeHTPpanm3oBaHHbIM MOOXOL4
e OIB - BpeMeHHble:
o co3patoTcq, Koraga 6yayT MCnonb30BaTbCA
O yOaNngaroTCa nocsie MCcno1ib3oBaHUA
O He XPaHUTCA CTaTUCTUKA Ha cepBepe

N3



BPEMYH [ |PAKTUNKW



[TPAKTUNKA

NMpakKTUKa 3

Co3ganTe View C KOMo

B NMNPOKaT nocsiegHm"Mm

KaMW KITNe

DU O; emall) u title ¢

DUNbMA, KOTOPbIN O

Opan



MaTepmnanmloBaHHOE
pencraBieHme




XPpaHUT pe3ynbTaT 3arnpoca. 3acyeT 3TOro 4oCcTyn K MHopMaumnm npouncxogut bbicTpee,
O MaTepumanm3oBaHHOE NpeacTaBieHme Hago nepeogmnyeckm ooHoBNATb

CREATE MATERIALIZED VIEW view_name
AS

qgquery
WITH [NO] DATA;

WITH DATA - 3arpy3mnTb gaHHble cpa3y, WITH NO DATA - no3e

O6HoB/IEHNE
REFRESH MATERIALIZED VIEW view_name;

YoaneHue
DROP MATERIALIZED VIEW view_name;




YCKOopeHMe 3anpoCcoB:
VIHOEeKChI




YCKOPUTb 3aMpoC MOXHO C MOMOLLbIO CO30aHMNA MHOEKCOB. HOeKCbl MOy
a nety

C

REAT

= |N

Pe3ynbTaT:
Time: 37427.672 ms (00:37.428)

D

=X ON ratings(movield);

KHO CO30aBaTb

[locne Toro, Kak MHAOEKC COo34aH - 3arpocbl HAaYMHAOT BbIMNOHATbCA 6oapee, BpeMd
COKpaLLaeTcqd B COTHU pa3

CREATE IN
Pe3ynbTar:
CREATE IN

D

D

=X ON ratings(movield);

- X

Time: 38493.878 ms (00:38.494)



BbINMOTHNM 3amMnpoc eLLe pas:

SELECT

movield,

COUNT(*) num_rating
FROM public.ratings

WHERE
ratings.moviel
GROUP BY 1

LIMIT 10;

D > 100000



Pe3ynbTaT:
movield | num_rating

_________ R

100001 | 2
100003
100006 6
100008 28
100010 | 88
100013 18
100015 4
100017 50
100032 | 30
100034 | o4
(10 rows)

Time: 5.289 ms



CxXeMa 3anpoca




Onepatop EXPLAIN peMoHCTpupyeT 3Tanbl
MCMO/1b30BaH O/19 ONTUMUM3aL NN,

- XPLAIN

SELEC

userld, COUNT(*) num_rating

FROM public.links
LEFT JOIN public.ratings

ON links.movieid=ratings.movieid

GROUP

LIMIT 10;

= &

BblINMOJIHEHNA 3alipoCa W MOXKeT ObITb



Pe3ynbTaT:

Limit (cost=1880431.035..1880431.13 rows=10 width=16)
-> HashAggregate (cost=1880431.03..1880749.83 rows=31880 width=16)
Group Key: ratings.userid
-> Hash Right Join (cost=1323.47.1620188.15 rows=52048576 width=8)
Hash Cond: (ratings.movieid = [inks.movieid)
-> Seqg Scan on ratings (cost=0.00.903196.76 rows=52048576 width=16)

-> Hash (cost=750.43..750.43 rows=45843 width=8)



BOI1POCDI



JloMallHee 3aaaHne



[loMmallHee 3agaHue

1. ChenanTe 3anpoc K Tabnuue rental. Job6aBbTe KOMTOHKY C MOPAOKOBbIM HOMEPOM

apeHObl (copTnpoBaTb Mo rental_date) ona Ka>xgoro to3epa.

2. [na Kaxxgoro nosnb3oBaTend NoacymtTamTe CKOMbKO OH 6pan B apeHay $UibMOB CO
crieymanbHbIM aTpunbyTtomMm Behind the Scenes

a. HanmmcaTtb 2TOT 3anpocC
b. Co3naTb MaTepmanmnM3oBaHHOE NpeacTaBleHne ¢ 3TUM 3arnpPocoM M OOHOBUTb €ero

c. CoenaTb explain aTomMmy 3anpocy. Onmpadach Ha BbIBOA explain onmcaTb MO-pyCcCcKu,
4yTo genaeT 6a3a OaHHbIX 4Nna nonydyeHma pesynbratoB. OnmcaHme CTPoK B explain
CMOTPW TYT -

https://use-the-index-luke.com/sqgl/explain-plan/postaresgl/operations



| l[ONNe3Hble MaTepumanbl



[MOJIESHbIE MATEPUAJIDI

https:/habr.com/ru/post/269497

https:/medium.com/@hakibenita/be-careful-with-cte-in-postgresagl-fcase24d2119

https://postarespro.ru/docs/postgrespro/9.5/using-explain
https://habr.com/ru/post/203320
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