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OcHoBbl SQL
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O YEM MOTOBOPUM N YTO
CLEJIAEM



- HanuweM nNpocCTble 3anpochl
- [TocMOTPWMM Ha CMOYXKHble 3amnpocChl
- [ToMeHUM coegmHeEHUA U QYHKLNU

- PazbepemMcsa B XpOHOIOMMM CBA3bIBaHWA Tabnumy



CoeamHeHnd



HepeOKO BO3HWMKAET CUTyauunda, Korga HaM HaOo MNoJy4duTb
OJaHHble W3 HEeCKOJIbKMX Tabnuu ogHoBpeMeHHO. [1na 3Toro
MCMOJIb3YETCA CrneLunmanbHbIM K/Macc onepaunn, Ha3blBaeMbIU

coegmnHeHusa (Jjoin).
PaccMoTpmM 2 KOP3UMHbI C TOBapaMU:

basket_a: basket_b:  [id|fruit

+ 1
1 |'Orange’

N

Apple’

w

‘Watermelon'

4 |'Pear




PostgreSQL inner join

PaccMoTpKMM 3anpoc, coegnHatoWwmMm gaHHble M3 MepBOU M BTOPOW
TabMLbl, MNCMONb3ya 3HaYEeHMa KONoHKM fruit:

SELECT
a.ld 1d_a,
a.frult fruit_a,
b.1d 1d_Db,
b.fruit fruit_b
FROM
basket_a a
INNER JOIN basket_b b ON a.fruit = b.fruit;



id ajfruit @

Jlerko BMOETb, YTO INNer join BO3BPALLAET OaHHbIE MO CTPOKAM,
cogepXawmMm odunHaKoBble 3HadeHund. Ecim  CMOTPeTb Ha
TabMLbl KAK HA MHOYXECTBa CTPOK, TO pe3y/ibTaT UX BbIMOSTHEHUS
MOXXHO MpeacTtaBuUTb Ha crenyowenm gnarpamme BeHa:

INNER JOIN



PostgreSQL left join

SELECT
a.ld 1d_a,
a.fruit fruit_a,
o.1d 1d_Db,
b.frult fruit_b
FROM
basket_a a
LEFT JOIN basket_b b ON a.fruit = b.fruit;



‘Cucumber’ | (nul) | (nul)

left join Bo3BpallaeT BCce gaHHble U3 nepBou Tabnumubl. Ecnmv no
HMUM eCTb COBMadeHMa B MNpaBoM - TO OHW ObOralakoTCH
COTBECTBYOLWMMM  OaHHbIMW, WMHA4Ye Tyda  3alfuMcCbliBaeTCH
cneunanbHoe 3Ha4veHme - NULL

LEFT OUTER JOIN



PostgreSQL right join
270 obpaTHaga Bepcung left join'a. PaccMoTpuM npmMep:

SELECT
a.ld 1d_a,
a.frult fruit_a,
b.1d 1d_Db,
b.fruit fruit_b
FROM
basket_a a
RIGHT JOIN basket_b b ON a.fruit = b.fruit;
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[TpaBoe coegMHeHMe BO3BPaLlaeT BCe AaHHbIe U3 MpaBou

Tabnumubl. Echm ectb coBnageHmMsa B IeBOM - OHM 0O0orallaroroT
naHHble. VIHade - BMecToO HMX NULL.

RIGHT OUTER JOIN



KctaTtn, 4toObl MONy4YunTb TONbKO TE€ CTPOKU, KOTOpble He
cogepyaT OaHHbIX B N1€BOW Tabnmue MOXHO WCMOMNb30BaTb
onepatop Where:

SELECT
a.ld 1d_a,
a.frult fruit_a,
b.1d 1d_b,
b.fruit fruit_b
FROM
basket_a a
RIGHT JOIN basket_b b ON a.fruit = b.fruit
WHERE a.i1d IS NULL,




oo [+ Jrer

IlnarpamMMa BeHa o149 COOTBETCTBYOLWEro 3anpoca:

RIGHT OUTER JOIN — only
rows from the right table



PostgreSQL full outer join

AHANMOMMMYHO MOYKHO MOJSIYYUMTb COMOCTaB/IEHME MO BCEM CTPOKaM B
obomx Tabnuuax. Anga atoro ncnonblyetca onepatop OUTER JOIN:

SELECT
a.ld 1d_a,
a.fruit fruit_a,
o.1d 1d_Db,
b.frult fruit_b
FROM
basket_a a
FULL OUTER JOIN basket_b b ON a.fruit = b.fruit;



03 |tund  |i0a|rued
1 |aeve 2 |Aope
2 [ornge |1 [orange

3 |Banana [ iou |

4 |cvcumber[oun|mun
oun |y |3 | watemneion
oun|ouy 4 [ear

FULL OUTER JOIN



YTOObI MONMYy4YnNTb CMUCOK YHWUKaNbHbIX CTPOK M3 0benx Tabnuu,
MOXXHO TaK e BOCMnosib3oBaTbca onepatopoM WHERE:

SELECT
a.ld 1d_a,
a.frult fruit_a,
b.1d 1d_Db,
b.fruit fruit_b
FROM
basket_a a
FULL JOIN basket_b b ON a.fruit = b.fruit
WHERE a.i1d IS NULL OR b.id IS NULL,;



s [rus s [
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'Pear

FULL OUTER JOIN = only
rows unique to both tables



BPEMYH [ |PAKTUNKW



[TPAKTUNKA

MpakTuka 1 (dvdrental)

1. BbiBegomTe CNMCOK Ha3BaHWMM BCEX UTbMOB N X A3bIKOB
(Tabnumuya language)

2. BbiBeguTe CNmMCcoK BCEX aKTEPOB, CHMMaBLUMXCA B GUNbME
Lambs Cincinatti (film_id = 508). Hapo mcnonb3oBaThb 2 jOoIN'a U

OONH Where



ArperatHble PYyHKLNU




10 CX MOP Mbl 3aHMMaANMCb NPOCTbIMU BblObOpKaMmn 13 B/1.
1149 3aga4 aHaNUTUKM U MALLMHHOIO oby4yeHna TpebyeTcH
co30aBaTb Ha OCHOBE BbIOOPOK arperaTbl - JaHHbIE
FPYMNMNMPYIOTCA MO KAKYY (B Ka4YeCcTBe K/toYa BbICTyMaeT oamH
MW HECKOJTbKO aTPUOYTOB) M BHYTPUW KaXXgoum rpynnbl

BbIHNCJTAKOTCH HEKOTOPDbIE CTaTUCTUKWN.



SUM
HpOCTOe CYMMUMPOBaHWE, B KadeCTiBe aplyMeHTa TNpnmHMMael NMMHAH

KOJTIOHKW

[TpMeYaHme: MPU3HaAK OOJ/IHKEH OblTb YUNCIOBOW, MHAYe pe3y/braThl
MOIYT OblTb CTPaHHbIE

SELECT SUM(rating) FROM public.ratings;

Pe3ynbTar:
sum

91816043
(1 row)



COUNT

[lpOCTON CYETUMK 3anuncen. Ecnm nepepatb MoOoOAMNPUKATOP
DISTINCT - monydymM ToNbKO YHMKaTbHbI€ 3anCKU

SELECT
COUNT(userld) as count,
COUNT(DISTINCT userld) as count_distinct,
COUNT(DISTINCT userld)/CAST(COUNT(userld) as float)
unique_fraction
FROM public.ratings;



Pe3ynbraT:

count | count_distinct | unigue_fraction

777776 | 7956 | 0.0102291662380943
(1 row)

HeckonbKo ocobeHHOCTEM 3anpoca

® HECKOJIbKO arperatoB B O4HOW CTPOKE

® CrnoJsib3oBanu alias - ganu MMa KOToHKe

e MPUMEHUNTN aPUPMETUYECKYIO OMNepaL Mo K pe3yfibTaTaM 3arnpoca
(OeneHme) - NnocYnTanm OTHOLLWEHWME YHUMKANbHbIX userld K obLemy

4MCNYy 3anuncewn.



AVG
AVG (AVERAGE) - BblumncrieHme cpegHero 3HadyeHmd

SELECT AVG(rating) from public.ratings;

Pe3ynbTar:
avyg

3.52809035436088
(1 row)



BPEMYH [ |PAKTUNKW



NMpakKTuka 2.

1. NogcymnTamTe KONMYEeCTBO akTepoB B pusibMe Grosse Wonderful (id -
384)



bAa30Bbl& CTATUCTUKM MO
rpoynnam: GROUP BY




KpoMe pacyéTa CTaTUCTUK MO BCEW TabnuLue MOXKHO CYMTATb 3HaYeHUd
CTaTUCTUK BHYTPW rpynmn, ¢ NoMoLWbtlo arpermpyrowlero onepatopa GROUP
BY:

HanmpuMep, MOXXeM HaWTUM CcaMblX aKTUBHbIX MOJSib30BaTeNnen - TeX, KTO
nocTaBua 6oNblLe BCEro oueHoK

SELECT

userld,

COUNT(rating) as activity
FROM public.ratings
GROUP BY userld
ORDER BY activity DESC
LIMIT 5;




Pe3ynbraT:

userid | activity
________ o

45811 | 18276

8659 | 9279
270123 7638
179792 7515
228291 7410
(5 rows)




rpyl_lrll/lpOBaTb MOXXHO IO HECKOJIbKUM TMOJ1AM

SELECT
userld,
to_char(to_timestamp(timestamp), 'YYYY/MM/DD') as dt,
COUNT(rating) as activity

FROM public.ratings

GROUP BY 1,2

ORDER BY activity

DESC LIMIT 5;




Pe3ynbrarT:
userid | dt | activity

________ P S
270123 | 2015/07/05| 6663
45811 | 2015/12/15| 5085
24025 | 2016/03/27 | 4946
101276 | 2016/05/09 | 4834
258253 | 2017/02/10 | 4227
(5 rows)



Ounbtpauma: HAVING




AHanormdyHo WHERE onepatop HAVING no3Bonger npoBOAUNTb
PUnbTPpaunto. PasHmMua TOM, UTO PQUIBLTPYKOTCA MOMA C arpermpyrowmmm
PYHKLUMAMU

SELECT

userld,

AVG(rating) as avg_rating
FROM public.ratings
GROUP BY userld
HAVING AVG(rating) < 3.5
LIMIT 5;




Pe3ynbrarT:

userid |

________ +_

avg_rating

5761 | 3.4192200557103]1

5468 |

1.0bbbbbbbbbbbb’/

7662 | 3.26373626373626

4326
2466
(5 rows)

3.557/837857/85784
3.457/5



BPEMYH [ |PAKTUNKW



[TPAKTUNKA

NpakKTUKa 3

BbiBeouTe CnMUCoK OUIbMOB, B KOTOPbIX CHMManocb 6onblie 10
aKTEPOB



| loa3anpochl



Crnocob pasgeneHmna normkn popmMmMpoBaHMNG BbIOOPKUM - Moa3anpochl.
[Tog3anpoc - 210 SELECT, pe3ynbraTbl KOTOPOIo UCMOMb3YKTCA B OPYIrOM

SELECT/

SELECT DISTINCT
userld
FROM public.ratings
WHERE
rating < (
SELECT AVG(rating)
FROM public.ratings

)
LIMIT 5;



NMoa3sanpocobl (B1O)XXeHHbIe 3arnpochl)

He 4To MHOe, KaK 3aMnpoc BHYTPW 3anpoca.

OOb6bIYHO, MOA3aMPOC NCMOSIb3yeTca B KOHCTpyKuUuMm WHERE.

B 6onbLUMHCTBE C/iydaeB, NMoa3alrpocC NCITOJ1b3YETCH, KOI'da Bbl MOXXETE
MNOJIY4HNTb 3HaA4HeEHWME C NNOMOLWbKO 3allpOoCa, HO HEe 3HaAeTe KOHKPETHOIO
Pe3yJibTaTta.




Moa3anpochbl - KAKOB pe3yrbTaT paboTbl?

Tabnunua OpHoMepHbl MaccmB OToefbHble 3HAYEHUS

Query Editor  Query History <Ml postgres on postgres@pg

Query Editor  Query History

1 SELECT 1id, sum(weight) Query Editor  Query History B o
2 FROM public.products T 1  SELECT name
: T SELECT 10
3 group by 1d : i
20 FRON public: products 2 FROM public.products
. - 3 where id = 'P1'
Data Output  Explain  Messages 3 group by id
y “um Sl 7AVing sum(weight) > 13; DataOutput  Explain  Message:
4 character varying bigint
name
1 P2 17 Data Output  Explain  Messages | 4 character varying
2 |P1 12 id 1 Tlanka
3 P6 19 A character varying
4 P4 14 L |
9 [-PS 12 2 |5
3 |P3
6 |P3 17

B coegUHEeHnNax B yCnoBuax infexist/any/all B YC/IOBUAX C ornepaTtopaMm =/>/<



NMoa3anpocbl B coeANHEeHUAX

Query Editor  Query History

. . 1 SELECT =
Query Editor  Query History , : =
B — 2 FROM public.supply inner join

1 SELECT id, sum(weight) . (

2 FROM public.products 4 SELECT id, sum(weight)

3 group by 1id 5 FROM public.products

| 6 group by id) as pr
Data Output  Explain  Messages - on pr.id = pid
id sum 8 where sid = 'S1'

4 character varying bigint 9
T |EZ 17
2 (P1 12
3 [P6 19
4 P4 14 : : :
: e > Data Output  Explain  Messages  Notifications
6 P . sid pid jid num id sum

A character varying character varying character varying Integer character varying bigint
1 5] P1 J4 700 P1 12

2 |91 P J1 200 P1 12



Mloa3anpochbl, BO3BpalLlaloLWe MaCCUBbDLI

jid
character varying

J7
J3
J1
J7
Jé
JS
J4
J3

1 SELECT =
Sl postgres on postgres@pg 2 FROM public.supply
Query Editor  Query History 3 where pid in (
4 SELECT -d
T SELECT 1d 5 FROM public.products
2 FROM public.products 6 group by 1id
3 group by id 7 I;avi;\g sum(weight) > 15
. R m \ g8 ) id IN( "S52%, ‘53", 'S54')
4 having sum(weight) > 15; N L ’ ’ |
Data Output  Explain  Messages Notifications
Data Output  Explain  Messages | sid pid
4 character varying character varying
d | 1 s4 P6
4 character varying
2 S4 P6
1 P2
3 |S3 P3
2 |P6 4 S2 P3
3 (P3 5 |82 P3
6 |S2 P3
7 |S2 P3
8 |S2 3
9 [S2 P3

10 S2 P3

J2
J1

num
integer

300
300
200
800
400
600
500
200
200
400



NMoa3anpocbl, eANHCTBEHHOE 3HAYeHMme

Query Editor ~ Query History Query Editor  Query History
1 SELECT name 1 select #
2 FROM public.products : from products
3 where id = 'P1’ 3 where name = |
4 SELECT name
Data Output ~ Explain ~ Message: : FROM public. products
name 6 where id = 'P3'
4 charactervarying 7
1 Tanka 8

Data Output ~ Explain - Messages  Notifications

color id name weight  city
4 Character varying character varying character varying integer  character varying

1 Tony6oit P3 BUHT 17 Pum

2 KpacHbli P4 BuHT 14 JlonpoH



OKOHHble (aHanUTn4yecKme)
PYHKLNU



OKOHHblIe PYHKUUUN - MONE3HDbIN
MHCTRPYMEHT  ON4 MOCTPOEHUS
CNOMHbIX AHANTNTNYECKUX
3aMpoCoB.

N9 ©nX WCMNOMb30BaHUA HYXKHO
3a0aTb napamMeTpbl OKHa %
DYHKL NI, KOTOPYIO XOTUM
MNocYMTaTb Ha Ka)XOoM obObekTe
BHYTPW OKHa.

[lpocTOM npuMep -  PYHKUUS
ROW_NUMBER(). 21ta o®yHKUUA
HYMepYyeT CTPOKM BHYTPU OKHa.
[TpoHYMepyeMm KOHTEHT ON¢
KaXXOoro rnofib3oBaTtend B nopagke
yObIBaHNA PEVUTUHIOB.

Homep noctaBwnka Homep getanu | Homep n3genua | KOonuyecTeo
S1 P1 J1 200

S1 P1 J4 700}
S5 '
S5
S5
32
S3
S2
S2
S5
S2
S2
S2
S2
S3
S5
S2
S5
S5
S5
S5
sS4
35




SELECT

userld, movield, rating,

ROW_NUMB
Mmovie_rank
FROM (

“R() OV

SELECT DISTINCT
userld, movield, rating

) as sample
ORDER BY
userld,

FROM ratings
WHERE userld <>1 LIMIT 1000

rating DESC,

Mmovie_rank
LIMIT 20:;

"R (PA

ION

BY userld OR

DE

BY rating D

=SC) as



Pe3ynbtaT:

userid | movieid | rating | movie_rank

———————— o T L T Y Ry
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| 3
21 79| 4| 9
2| 628| 4 0
2| 64| 4 11
2| 58 3 12
2| 25 3 13
2| 762| 3| 14




[TapaMeTpbl 3anpoca:

e ROW_NUMB
e OVER -0

R - C

NMCaHWMEe OKHAad

OnmMcaHme oKHa CcoaoepPXKnT:

o PARTITION
019 NpUMeHeHNA OKOHHOM C

e ORDER BY - none, KOTopoe 3a0aeT NOPAOOoK 3anCen BHYTPU OKHa. [

OKOHHHAaZA ¢
"poKe fobaBngaeTca nosnesHad MHdopMaumg -

-

BHYyTpPU O

-
H

d3BadHUNA QPYHK
OJ1

oUMepPbl UC

RD

»

MM ODObIYHO OTpPaXkatoT MX CCMbICA. Huny

BY MOXHO

POKN BHYTPW OKHA

b30BaAHUNA N PE3YIIbTA

OUMEHH

DYHKLNU

b C

bl 34

aHOap

DOCOB

DYHKU WA, KOTOPYKO NMNEMMEeHAEM K OKHY

Hble MOOWNC

DN KJ

opbl

3Y - none (M CAMCOK nosien), KoTopble OMMCbIBAOT rpyrnny CTPOK

19 noneu

D

-SC, ASC

DYHKLUMA HUKAK HE MEeHHAET KOJIMYECTBO CTPOK B Bblgayde, HO K Kakaou
arnpumMep, Npo NoPAaKOBbIM HOMEP

Ke ObyayT npwuBeneHbl



SUM()

CyMMMpPYEeT 3HaYeHUda BHYTPU OKHa. [locymMTaeM CTPaHHYIO METPUKY -
pa3gen MM Ka)kgoe 3HadeHme penTUMHIa Ha CYMMY BCEeX PEUTUHIOB 3TOrO
nofb30BaTeng.

SELECT userld, movield, rating,

rating / SUM(rating) OVER (PARTITION BY userld) as
strange_rating_metric
FROM (SELECT DISTINCT userld, movield, rating FROM ratings WHERE
userld <>1 LIMIT 1000) as sample
ORDER BY userld, rating DESC
LIMIT 20;



PesynbTar:

userid | movieid | rating | strange rating_metric
-------- +———tr e

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

(20 rows)

21 339| 5| 0.0684931506849315
21 1356| 5| 0.0684931506849315
2| 648| 4| 0.0547945205479452
2| 64| 4| 0.0547945205479452
21 79| 4| 0.0547945205479452
21 260| 4| 0.0547945205479452
2| 1233| 4| 0.0547945205479452
21 1210| 4| 0.0547945205479452
2| 377| 4| 0.0547945205479452
21 605| 4| 0.0547945205479452
2| 628| 4| 0.0547945205479452
21 762| 3| 0.0410958904109589
2| 141] 3| 0.0410958904109589
2| 780| 3| 0.0410958904109589
2] 5| 3] 0.0410958904109589
2

2

2

2

2




COUNT(), AVG()

CUETUMK S1IEMEHTOB BHYTPW OKHa4d, a TakK
BOCINOJibdyeMCA WM OOHOBPEMEHHO

PENTU

SBbIYNCIMM Nones

HYHO METPWU

SELECT userld, movield, rating,

rat
rat

ORD

INng - AVG(rating) OVE

=R BY userld, rating D

LIMIT 20;

2 (PA

=10

KY - OTK/TOHE
ra, KOTOPbIM OH CK/TOHEH BbICTAaBATb

RTITION

INg - SUM(rating) OVER (PARTITION
(PARTITION BY userld) as rating_deviance_complex

-ROM (SELECT DISTINCT userld, movield, rating FROM ratings WHERE userld <>
_IMIT 1000) as sample

e PyHKuma Average(). dnga HarmaaHoOCTU
- pe3ynbTaTbl He OO/MKHbl OTNIMYaTbCS.
e penTurHra Nonb3oBaTeNd OT CpeaHero

BY userld) rating_deviance_simplex,
BY userld) /COUNT(rating) OVER




Pe3yNbTaT:

userid | movieid | rating | rating_deviance_simplex | rating_deviance_complex
———————— +-——_——————t e -

2| 339| 5| 168181818181818|  1.68181818181818

2| 1356| 5| 1.68181818181818|  1.68181818181818

2| 648| 4| 0.681818181818182| 0.681818181818182
2| 64| 4| 0681818181818182| 0.681818181818182
2| 79| 4| 0681818181818182| 0.681818181818182
2| 260| 4| 0681818181818182| 0.681818181818182
2| 1233] 4| 0.681818181818182| 0.681818181818182
2| 1210| 4| 0.681818181818182| 0.681818181818182
2| 377| 4| 0681818181818182| 0.681818181818182
2| 605| 4| 0681818181818182| 0.681818181818182
2| 628| 4| 0.681818181818182| 0.681818181818182




BPEMYH [ |PAKTUNKW



[TPAKTUNKA

NMpaKTUKa 4

BbiBegunTe Tabnumuy ¢ 3-Ma MongaMu: Ha3lBaHWe duiibMa, MMA aKTepa U
Konm4yecTtBa PUIbMOB, B KOTOPbIX OH CHUMarICH




NTOIN SAHATUNA



Mbl cerogHa caoenanu:

Pazobpanu n yBmaenun paboTy coegnHeHunm (BHeLLHee, BHYTPEHHeE,
neBoe, NpaBoe, AeKapToOBO)

- YBugenu padoty rpynnmpoBok (Group By, Having)
- Y3Hanu otimyma n NPpUMeEHEeHNa arpermpyroLx M OKOHHbIX

PYHKLUMN, N MOO3arnpoCcoB



BOI1POCDI



JloMallHee 3aaaHne



JomMaluHee 3apaHue (no 6a3e dvdrental)
1. BoiBegoumTe Mara3smHobl, MetoLme 6onblie 300-0T nokynaTeneu

2. BbiBeguTe y Kaxkgoro nokynaTtensa ropod B KOTOPOM OH XUBET



| l[ONNe3Hble MaTepumanbl



e https://habr.com/ru/post/268983/

e hittp:/ Www.postgresagltutorial.com/postgresal-aggregate-fu

Nnctions/

o http:/ wWww.skillz.ru/dev/php/article-Obvasnenie SOL obedi
nenii JOIN INNER OUTER.html|


https://habr.com/ru/post/268983/
http://www.postgresqltutorial.com/postgresql-aggregate-functions/
http://www.postgresqltutorial.com/postgresql-aggregate-functions/
http://www.skillz.ru/dev/php/article-Obyasnenie_SQL_obedinenii_JOIN_INNER_OUTER.html
http://www.skillz.ru/dev/php/article-Obyasnenie_SQL_obedinenii_JOIN_INNER_OUTER.html

9> HETONOMUA
rpynn

Crniacmbo 33
BHUMaAHMe!

Anexkcen Ky3abMuMH alekse).kyzmin@gmail.com





