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Cnocoobl
coeaHEHUS
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ol PROFESSIONAL

Tembl Posygres

CoenviHeHMe BI0XKeHHBIMU LUK/IAMU
CoenrHeHUe X31IMPOBaHUEM
CoeauHeHte CIUSHUEM

Monubukalmu:
7ieBble, MpaBkble, MOJIHbIE, 101y~ U aHTU-COeIMHEHUS



ol PROFESSIONAL

CoennHeHus Posggres

Cnoco0Onl coequHeHUs1 — He coenuHeHust SQL

inner/left/right/full/cross join — noruueckue orneparuu
criocoObl coeIMHEHUSI — MeXaHW3M peajin3aliviu

CoeUHSOTCS He TaOuLIbl, a HAOOPBI CTPOK

MOTYT OBITb MOyUeHbI OT JIF000T0 y3/1a JepeBa I/laHa

Habopbl CTpOK COeIMHSAIOTCS MOIIapHO

TOPSAA0K COeJUHEeHUHN Ba)KeH C TOUKU 3PEHUS TIPOU3BOAUTE/IbHOCTH
0ObIYHO BaykeH U TOPSI/IOK BHYTPH Taphbl



Nested Loop Poggai%é

3 | LetltBe 5 | ADay in the Life
1 | Yellow Submarine . N 1 77777 All Together Now
6 Abbey Road N 2 | Another Girl
4 | TheBeatles ~ 3 | Across the Universe
777777777777777777777777777777777777777777777777777777777777777777 1 Al You Need Is Love

B/10>KeHHBIN 1TUKJI

II71s1 KaKIOM CTPOKM OJHOr0 Habopa
repebrpaeM MoAXOAsIIe CTPOKU APYroro Habopa



o) PROFESSIONAL

Nested Loop Posigres

3 | LetitBe 5  ADayinthelLife
1 | Yellow Submarine » 1 | All Together Now
6 | Abbey Road 2 Another Girl
4 77777777 TheBeatIes 7777777777777777777777 3 | Across the Universe
777777777777777777777777777777777777777777777777777777777777777777 1 All You Need Is Love



o) PROFESSIONAL

Nested Loop Posigres

3 LetltBe 5  ADayinthelLife
1 | Yellow Submarine 1 | All Together Now
6 | Abbey Road 2 Another Girl
4 | TheBeatles 3 | Across the Universe
777777777777777777777777777777777777777777777777777777777777777777 » 1 | All' You Need Is Love
2 Act Naturally



Nested Loop Pog%i%%

ADay in the Life

Let It Be

All Together Now
Another Girl

3 5

1 | Yellow Submarine 1

6 | Abbey Road 2

4 | The Beatles 3 | Across the Universe
1
2

All You Need Is Love

Act Naturally



Nested Loop

Let It Be

Yellow Submarine

Abbey Road

O, W

The Beatles

Poddgias

A Day in the Life

5

1 | All Together Now
2 iAnotherGirI

3 | Across the Universe
1

2

All You Need Is Love

Act Naturally


http://doxygen.postgresql.org/nodeNestloop_8c_source.html

Nested Loop POQESFF%%

He TpeOyeT moATrOTOBUTEILHLIX J1€MICTBUN

MOXXeT OTAaBaThb pe3y/ibTdT CO€JMHEHNA be3 3a/lep2KeK

OddekTuBeH /1 HeOOIBIINX BLIOOPOK

BHEIIIHUM HabOp CTPOK He OUYeHb BeJIK
K BHyTpeHHeMy Habopy ecTb 3 eKTUBHbIN A0CTYM (0OBIUHO 110 UHEKCY)

3aBHCHUT OT IOPsIKA COeIUHEHUS

0OBbIUHO JyYIlle, eC/IM BHeIIIHUM Habop MeHbllle BHYTPEHHETr0

[Tognep>xuBaeT coeiMHeHYe 110 JIF0OOMY YC/I0BUIO

KdK 3KBUCOe€INHEHHA, TdK U o0bBIe apyrue



o) PROFESSIONAL

Hash Join Posigres

777777 3 | LetltBe 5 | ADay in the Life
1 | Yellow Submarine =~ 1 . All Together Now

| 6 |AbbeyRoad 2 77777 Another Girl

4 | The Beatles 3 Across the Universe

1 | All You Need Is Love

2 | Act Naturally

CoenrHeHMe C UCIO/Ib30BaHUEM X3II-Ta0/IULIbI

10


http://doxygen.postgresql.org/nodeHashjoin_8c_source.html

off PROFESSIONAL

Hash Join Posigres

Let It Be . 5 | ADay in the Life

Yellow Submarine 1 | All Together Now
2 iAnotherGirI

3
1
| 6 | Abbey Road
T""Z’

The Beatles 3 Across the Universe

777777777777777777777777777777777777777777777777777777777777777777777777

1 | All You Need Is Love

2 | Act Naturally

S S
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off PROFESSIONAL

Hash Join Posigres

3 | LetltBe 5 | ADay in the Life
1 | Yellow Submarine — — 1 77777 . All Together Now
6 | AbbeyRoad | ~_ 2 77777 Another Girl
4 TheBeatIes 3 Across the Universe

1 | All You Need Is Love

2 | Act Naturally

12



o) PROFESSIONAL

Hash Join Posigres

3 | LetltBe 5 | ADay in the Life

1 | Yellow Submarine = 1 . All Together Now

6  AbbeyRoad - 2 77777 Another Girl

4 | The Beatles 3 Across the Universe

1 | All You Need Is Love

2 | Act Naturally

(o))

13



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

\/
4 3
v
6

o) PROFESSIONAL

Posy.gres

5 | ADay in the Life

1 | All Together Now

2 Another Girl

3 Across the Universe

777777777777777777777777777777777777777777777777777777777777777777777777

1 | All You Need Is Love

2 | Act Naturally

14



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

<4

o) PROFESSIONAL

Posy.gres

5 | ADay in the Life
1 All Together Now

2 Another Girl

3 Across the Universe

777777777777777777777777777777777777777777777777777777777777777777777777

1 | All You Need Is Love

2 | Act Naturally

15



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

<4

o) PROFESSIONAL

Posy.gres

5 | ADay in the Life
1 | All Together Now
2 Another Girl

3 Across the Universe

777777777777777777777777777777777777777777777777777777777777777777777777

1 | All You Need Is Love

2 | Act Naturally

16



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

o) PROFESSIONAL

Posy.gres

A Day in the Life

5

1 | All Together Now
2 | Another Girl
3

. Across the Universe

777777777777777777777777777777777777777777777777777777777777777777777777

1 | All You Need Is Love

2 | Act Naturally

w

O =

17



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

w

o <«

Poddgias

A Day in the Life

5

1 | All Together Now
2 | Another Girl
3

1

Across the Universe

All You Need Is Love
2 | Act Naturally

18



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

PROFESSIONAL

Pogggres

A Day in the Life

All Together Now

Another Girl

All You Need Is Love

w

o =«

5
1
2
3 | Across the Universe
1
2

Act Naturally

19



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

PROFESSIONAL

Pogzgres

A Day in the Life

All Together Now

Another Girl

Across the Universe

All You Need Is Love

N W N || O

Act Naturally

w

O =

20



Hash Join POQEEF%O%

TpeOyeT 1oAroTOBUTENLHBIX JeUCTBUM

HaJI0 TIOCTPOUTH X3MI-TaO/MUILTY

OddekTuBeH i1 O0IbIINX BEIOOPOK

TIpe/riosiaraeTcs roJiHbIk repebop 0601Mx HAOOPOB CTPOK

3aBUCHUT OT MOPSAKa COeIMHEeHUS

BHYTPEeHHUM Hab0p A0/KeH ObITh MeHbIlle BHEIIIHETO,
yTOObI MUHUMH3UPOBATh X311I-TabIUIy

IIopnep>KyvBaeT TOJIBKO SKBUCOeIUHEHUS

NI X3I1I-KOIOB «0O0JIBIIe» U «MeHbIIIe» He UMEIOT CMBIC/IA

21



ol PROFESSIONAL

Merge Join Posggres

All Together Now
All You Need Is Love
Another Girl

Yellow Submarine

Let It Be
COpPTMPOBKA
The Beatles

Abbey Road

O | bW P

Act Naturally

Across the Universe
A Day in the Life

a w NN

CrnuvsiHYe TIpeIBapuTe/IbHO OTCOPTUPOBAHHBIX CTPOK

22



off PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine < » 1 | All Together Now
3 |LetltBe 1 All'You Need Is Love
}4 The Beatles | 2 77777 Another Girl
6 Abbey Road 2 | Act Naturally

3 | Across the Universe

5 A Day in the Life

23


http://doxygen.postgresql.org/nodeMergejoin_8c_source.html

o) PROFESSIONAL

Merge Join Pos{gres

| Another Girl
Abbey Road 2 | Act Naturally

777777777777777777777777777777777777777777777777777777777777777777777777

1 | Yellow Submarine ~« 1 | All Together Now
3 | LetltBe  > 1 | All You Need Is Love
| 4 | The Beatles | 2

3 | Across the Universe

5 A Day in the Life

24



o) PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine ~« 1 | All Together Now

Let It Be \ 1 | All You Need Is Love
> 2 | Another Girl
1 5

1
3
| 4 | The Béatles
f""é’

Act Naturally

777777777777777777777777777777777777777777777777777777777777777777777777

3 | Across the Universe

5 A Day in the Life

25



o) PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine All Together Now

1 1

3 | LetltBe < 1 | All You Need Is Love
4  » 2 | Another Girl
o ; K

The Beatles

Act Naturally

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

3 | Across the Universe

5 A Day in the Life

26



o) PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine All Together Now

1 1
3 | LetltBe ~ 1 | All You Need Is Love
4 | The Beatles \ 2 | Another Girl
6 | Abbey Ro ~ 2
3

Act Naturally

' Across the Universe

5 A Day in the Life

27



o) PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 | LetltBe ~ 1 | All You Need Is Love
4 | The Beatles 2 | Another Girl
******* 6 | Abbey Road 2 Act Naturally
777777777777777777777777777777777777777777777777777777777777777777 ~ 3 | Across the Universe
5 A Day in the Life

28



o) PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 | LetltBe ~ 1 | All You Need Is Love
4 | The Beatles 1 2 | Another Girl
”””” 6 | Abbey Road 2 Act Naturally
777777777777777777777777777777777777777777777777777777777777777777 3 | Across the Universe
~ 5 | ADay in the Life

29



ol PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 | LetltBe 1 | All You Need Is Love
4 | The Beatles ~ 2 | Another Girl
6 | Abbey Road 1 2 | Act Naturally
777777777777777777777777777777777777777777777777777777777777777777 3 | Across the Universe
~ 5 | ADay in the Life

30



Merge Join

Yellow Submarine

ol PROFESSIONAL

Posy.gres

All Together Now

Let It Be

All You Need Is Love

The Beatles

Another Girl

o b~ W

Abbey Road

Act Naturally

Across the Universe

‘\;

g w NN

A Day in the Life

31



ol PROFESSIONAL

Merge Join Posggres

TpeOyeT 1oAroTOBUTENLHBIX JeUCTBUM

HaJlI0 OTCOPTHUPOBAaTh HabOPbI CTPOK
WJTW TIONTYYUTh UX 3apaHee OTCOPTUPOBAHHBIMU

DddekTrBeH /i O0IbIINX BEIOOPOK

Tipe/rio/iaraeTcs roJiHbik repebop 0601Mx HAOOPOB CTPOK
XOPOIII0, eC/Ii HAabOpbI y>Ke OTCOPTHUPOBAHbI
XOPOIII0, eC/IM HY>KeH OTCOPTUPOBAHHBIN pe3y/bTaT

He 3aBUCUT OT 1opsiika CoeIMHeH1s

IToanep>XvBaeT TOJIBKO SKBHUCOeINHEeHUS

APYrvue He pead/in30BdHbl, HO IIDUHLIMIIMA/IBHBIX OFpaHI/I‘-IEHI/Iﬁ HeT

32



ol PROFESSIONAL

Moaundonkaunmn Pos{gres

Left (right)

BO3Bpall|aeT CTPOKU, JaKe eI

117151 OfIHOrO Habopa CTPOK 3
He HAIIJIOCh COOTBETCTBUS B IpyroM Habope
SQL:a left|right join b

\\/%’>¢’?
HREREERIEKS
(QIHRRE
NBEES

Full

BO3BpadllldeT CTPOKH, AdKe eC/IN

nyst moboro Habopa CTPOK
He HaIJIOCh COOTBETCTBHS B JIpyroM Habope

SQL:a full join b
TOJIBKO 3KBUCOeIUHEHHE

33



Moaundonkaunmn Pos{gres

Semi

BO3BpaIljaeT CTPOKU OFJHOTO Habopa,
eC/TA TOMBKO /IJIs1 HUX HAIIJIOCh XOTS OBl
OZIHO COOTBETCTBME B PYyroM Habope

SQL: exists

Anti

BO3BpalllaeT CTPOKM OZJHOTO Habopa,
eCJTH TOJILKO JIjIs1 HUX He HAlIlJIOCh
COOTBETCTBHS B ZIPYroM Habope

SQL: not exists

34



OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

35



VITOTU Pogzgi%g

CyllleCTBYIOT TpU Criocoba coeIMHEeHUsI

coegrHeHne B/I0OKEHHBIMU LTMK/IdMHA
coearHeHre X51IMpOBdHUEM
coegrMHeHHne CJIMdHHueM

Ha nppMeHuMOCTh U 5(P(EKTUBHOCTD BIHsSIeT MHOTO (DAKTOPOB

criocob SQL-coeauHeHus
YCJIOBHSI COeUHEHMS
pasMep CoeqUHSIeEMbIX HaOOpOB CTPOK

BO3MOKHOCTH T10/TyUeHHUsI JaHHbIX 13 Habopa CTPOK
(rTocTereHHO; OBICTPO; B OTCOPTUPOBAHHOM BH/IE)

HY>KeH JI1 OTCOPTUPOBAHHBIU Pe3y/ibTar
U Ipyrue

36



ol PROFESSIONAL

[ 1paKTuKa Posggres

4%*,

Co3paiiTe 6a3y DB16 u B Heii 1Be TaOMMI[bl — 3aKa3bl U MO3ULUU:
orders (id serial primary key,

placed date);
items (id serial primary key,

order_id integer references orders(id),

amount money);

3aroHuTe Tab/MIUIIbI TaK, UTOOBI B 3aKa3aX COZep Kasics OWH MUJUIMOH CTPOK, a B
MO3ULASIX — J1eCSITh MUJITMOHOB. IIponHaekcupyuTe items.order_id,
MpoaHa/In3upyHTe TabJIULIbI.

Kakoe coenuHeHue OyneT BbIOpaHO ONTUMK3aTOPOM, eC/IU TpedyeTcs:
— 110 HOMEPY HalTU POBHO OJYH 3aKa3 CO BCeMM ITO3UI[ASIMU?
— BBIOpATh BCe 3aKa3bl U UX CYMMBI?

3meHuTe maH, YToObl MCII0/IB30BAICS APYTroi criocob coeAnHeHMs,
1 CpaBHHUTE CKOPOCTb BBLITIOJTHEHHS 3aIlIpOCOB /10 U TI0C/Ie U3MeHeHMsl.

HormycTtum, nipesyioxkeHue select ... group by BBITIO/IHSIETCS C TIOMOILBEO
COPTUPOBKU. ByyT 1 faHHbIe ellle pa3 COPTUPOBAThLCS, eC/IU J00aBUTh (Ppa3y
order by? A order by ... desc?

ITocTporiTe ripumMep U NpOBepLTe, MOCMOTPEB Ha TIJIaH 3arpoca.

37



.
ol PROFESSIONAL

Posygres

CnocooObl
coenHeHns

ABTOpCKue npaBsa

Kypc «AamuHucTpupoBaHue PostgreSQL 9.5. PaclUMpeHHbIn Kypc»
© Postgres Professional, 2016 rog.

ABTOpbLI: Erop Poros, NaBen JlyzaHoB

Mcnonb3oBaHue maTtepuasnioB Kypca

Hekommepueckoe 1crnosib3oBaHne MareprasioB Kypca (npeseHtaunn,
AEeMOHCTpaunn) paspeLluaetcsa 6e3 orpaHMYeHnin. Kommepyeckoe
MCNO/Ib30BaHNE BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeaIoXeHNa HanpasnanTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakKol OTBETCTBEHHOCTHM 3a
No6ble NOBpPeXAeHUs U YObITK/, BK/IOYasA NOTEPI0 A0X04a, HAHECEHHble
NPAMbIM WX HENPSAMBIM, CreLmaibHbIM UAN CrlyvyalriHbiM UCMNOb30BaHNEM
maTepuasnioB kypca. KomnaHusa Postgres Professional He npepoctasnseT
Kakmx-1mbo rapaHTuii Ha matepuasibl Kypca. Matepuasbl Kypca
NPeAoCTaB/SATCA Ha OCHOBE NPUHLMNA «Kak eCTb» M KOMNaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATbL COMPOBOXAEHNE, NOALEPXKKY,
0OHOB/IEHNA, pacLLUMPEHNSA N U3MEHEHUA.



o] PROFESSIONAL

Tembl Posigres

CoefiHeHMe BJIOKeHHBIMU LIUK/IAMU
CoenvHeHue X31IMPOBaHUEM
CoefrHeHMe CIUSHUEM

Mopudukaiyu:
JieBbIe, TIPaBbIe, TIOJIHBIE, TTO/TY- ¥ aHTH-COeIUHEHUS



CoeguHeHus Pogga’??f%

Crioco0nI coequHeHNss — He coegrHeHust SQL

inner/left/right/full/cross join — ymoruyeckue oneparyuu
CIoCco0BI CoeJTHEeHNST — MeXaHW3M peasi3aLiu

CoeauHSIOTCS He Tabmuibl, a HabOphbI CTPOK

MOI'yT OBITH MMoJiy4deHbl OT nmoboro Yy3/la [iepeBa I/IdHd

Habopbl CTPOK COeANHSIOTCS TIOTIApHO

TOPSIZIOK COeIMHEHU BaXKeH C TOUKHU 3peHHst TPOM3BOJUTe/TbHOCTH
00BIYHO Ba)KeH U TIOPSI/IOK BHYTPH TaphbI

Mano nony4vatb AaHHble C NOMOLLbIO METOAO0B A0CTyNna, HaA0 YMETb
06beanHATL ux. Ana atoro PostgreSQL npenoctaBnAeT HeCKObKO
Cnocobos..

Cnocobbl coeAiHEHUA ABNAKOTCA a/ITOpUTMaMun, C NMOMOLLLIO KOTOPbIX
MOXHO 00beANHNTL ABa Habopa CTPOK. MIX MOXHO paccMarpuBaTb Kak
MexXaHM3Mbl, C MOMOLLIbIO KOTOPbLIX peasin3yoTca onepaumm coenHeHns B
Aa3blke SQL. He cTouT nytatb ogHO ¢ gpyrum: SQL-coeAnHeHnsa — a1o
NIorMyeckue onepauun ¢ ByMs MHOXeCTBamu; CNocobbl COeANHEHUS
PostgreSQL — 3T0 BO3MOXHbIe peasiM3aunmn Takmx coeAuHeEHNiA,
yuuTbiBatoLL e BONPOChI NPON3BOAUTENTLHOCTN.

YacTo MOXHO yc/bllWwarth, YTO COeAMHAKTCA mabsiuybl. ATO yao6Hoe
ynpoLleHne, HO Ha caMoM fene B 06LLeM crlydyae coefUHAKTCA Habopb!
CMPOK. DTN HABOpbl AENCTBUTENIbHO MOTYT ObITb MOyYEHbl U3 Tabnuubl (C
MOMOLLIbIO OZHOrO M3 METOA0B A0CTYMNa), HO C TEM Xe YCNeXoM MOryT 6bITb U
pe3ynLTaTtoM CoequHeHNs Apyrmx HabopoB CTPOK.

HakoHeLl,, Habopbl CTPOK BCeraa coefmHsaTcs nonapHo. MNMopsaok, B
KOTOPOM NPOUCXOANT coeAnHeHne He BaxeH ans SQL (To ecTb C TOUKM
3PEHUs NTOTVKK 3amnpoca), HO OYEHb BaXEH C TOUKM 3PEHUS
npon3BoAnTeNbHOCTM. Kak Mbl YBUAUM [Aasiblie, BaXEH U NOPsioK, B
KOTOPOM COeAMNHAITCS ABa Habopa CTPOK.



o] PROFESSIONAL

Nested Loop Posigres

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3 |LetltBe
1

Yellow Submarine

Another Girl

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Across the Universe
! All You Need Is Love

b2 iActNaturaIIy

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Bo)XeHHBIV LUK

ISl KQXK/IOM CTPOKH OIHOTO Habopa
riepeOypaeM MOXOASIIFe CTPOKH APyroro Habopa

HauHeMm c coeAnHeHNA BNOXeHHbIMU uuknammn (nested loop), kak ¢ camoro
NpocToro. Ero anropntm TakoB: A/1S1 KaX 0N CTPOKM 0A4HOro U3 Habopos
nepebupaem 1 Bo3BpaLlaemM COOTBETCTBYIOLLIME eMY CTPOKU BTOPOTrO
Habopa. Mo cyTn, 3TO ABa B/IOXKEHHbIX LMKNa, OTCoAa U HazBaHue cnocoba.

3amMeTumM, YTO KO BTOPOMY Habopy Mbl ByieM o6pallarbCsa CTOMbLKO pas,
CKO/IbKO CTPOK B NepBoM Habope. Ecnv HeT adhdhekTMBHOrO MeToga AocTyna
N5 NoncKa «COOTBETCTBYHOLLMX» CTPOK BO BTOPOM Habope (To ecTb,
NONPOCTY roBOpsi, MHAEKCAa Ha Tabnuue), To NPUAETCA HEOQHOKPATHO
nepebuparb 60/bLLIOE KOMMMYECTBO CTPOK, HE OTHOCSLLMXCS K Aeny.
OueBUAHO, 3TO ByAET He NyYLunii BbIGOP.

PUCYHKW NPOUNTIIOCTPUPYIOT 3TOT CNOCO6 coeAnHEHNs. Ha HUX:
- CepbIM LBETOM 0603HaYEHbI CTPOKU, K KOTOPbIM ellle He 6bI10 A0CTYNa.

- ®NoNEeTOBLIM LIBETOM BblfE/1EHbI Napbl COOTBETCTBYHOLWMX APYT APYrY
CTPOK, KOTOpPbI€ A0/MKHbI BOMTK B pe3y/bTUpyroLWmii Habop.

- PO30BbIM LIBETOM Bble/IeEHbl CTPOKN, A/151 KOTOPbLIX HE HaLU/IoCh napsbl.
CTpOKI/I coeanNHAKTCA NO YC/I0BUKO paBeHCTBA YMC/TOBbIX I/I,Cl,eHTI/ICbl/IKaTOpOB.

CHadyana Mbl YMTaeMm nepsyro CTPOKY NepBoro Habopa 1 Haxoaum ee napy
BO BTOPOM Habope. COOTBETCTBME HALL/IOCh, U Y HAC yXXe eCTb nepaas
CTpOKa pe3ysibrara, KOTOPYH MOXHO BEPHYTb BbILLECTOALEMY Y371y niaHa:
(«Let It Be», «Across the Universe»).



o] PROFESSIONAL

Nested Loop Posigres

Let It Be A Day in the Life

5

1 ‘AIITogether Now ‘
Abbey Road | 2 | Another Girl

3

1

3
1 | Yellow Submarine
6

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

‘ Across the Universe ‘

! All You Need Is Love
b2 Act Naturally

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[pyroin napbl ANa NepBoil CTPOKM HET, MO3TOMY YNTaeM BTOPYHO CTPOKY
nepsoro Habopa.

[ns1 Hee TOXe ecTb napa U3 BTOporo Habopa: Bo3spatlaem («Yellow
Submarine», «All Together Nows).



o) PROFESSIONAL

Nested Loop Posigres

3 | LetltBe 5 | ADay in the Life
1 | Yellow Submarine 1 | All Together Now
6 | Abbey Road 2 Another Girl
4 TheBeatIes 3 | Across the Universe
77777777777777777777777777777777777 > 1 | All You Need Is Love
2 Act Naturally

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B gaHHOM cny4ae ecTb ewe ogHo cooTteeTcTBMe: («Yellow Submarine», «All
You Need Is Love»).



o) PROFESSIONAL

Nested Loop Posigres

3 | LetltBe 5 | ADay in the Life
1 | Yellow Submarine 1 | All Together Now
6 | Abbey Road 2 | Another Girl
4 | The Beatles 3 | Across the Universe
77777777777777777777777777777777777 1 | All You Need Is Love
2 Act Naturally

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Mepexoamm K TPETbEeR CTpoKe nepBoro Habopa. [1ns Hee COOTBETCTBUS HET.



o] PROFESSIONAL

Nested Loop Posigres

3 | LetltBe 5 | ADay in the Life

1 | Yellow Submarine 1 | All Together Now

6 | Abbey Road 2 | Another Girl

4 | The Beatles 3 | Across the Universe
1 | All You Need Is Love
2 Act Naturally

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[lNs YeTBEPTOI CTPOKM TOXE HET COOTBETCTBUIA. Ha aTOM paboTta
coeNHeHNs 3aKaHYNBaETCS.

3ameTnM, YTo K YacTh CTPOK M3 BTOPOro Habopa Mbl He 06palLla/InCL BOBCE.

(TouHbIN anIropmMTM MOXHO YBUAETL B dpaiine
src/backend/executor/nodeNestloop.c.)



o] PROFESSIONAL

Nested Loop Posigres

He TpeOyeT MOATOTOBUTETBHBIX AeNCTBHI
MOXET OTAdBATb pe3y/ibTaT COEAVNHEHWA 6e3 3de€prKeK

OddekTrBeH /711 HeOOMbIINX BHIOOPOK

BHEIITHUI Habop CTPOK He OueHb BEeJIUK
K BHyTpeHHeMy Habopy ecTb 3eKTUBHBIN J0CTyN (0OBIUHO 10 UHZEKCY)

3aBHCUT OT TOPsiJIKa COeIMHEHHS

00BIYHO JTyUllle, eC/I BHEITHUN Habop MeHblile BHyTPEHHETO

[Moapmep>kuBaeT coefiMHeHYe TI0 TF0O0OMY YC/IOBUIO

KdK 3KBUCO€IMHEHUS, TdK U JII00bIe Apyrue

CunbHOWM CTOPOHOI cnocoba coeAHEHNA BIOXEHHbLIMW LMKIaMU SBNAETCA
ero NpocToTa: He TPebyeTcs HUKaKMX NOATrOTOBUTENbHbLIX AEACTBWIA, Mbl
MOXET HauyaTb BO3BpaLlaTb pe3ysbraT NPakTUY4eCKM MOMEHTAIbHO.

O6parHasa cTopoHa COCTOUT B TOM, YTO 3TOT CNOCO6 KpaHe HeadhdheKTUBEH
ANA 60MbLINMX 06bEMOB AaHHbIX. CUTyaums Ta Xe, YTO N C UHAeKCaMUn: Yem
6onbLue BbibopKa, Yem 60/bLIe HakNnagHbIX pacxoos.

Taknm 06pa30|v|, coeanHeHne B/I0OXKEeHHbIMW LUK1aMn MMeeT CMbICJ1
NMPUMEHATbL, EC/IN:

- OVH 13 HAbOPOB CTPOK HEOO/LLLOWA,
- K gpyromy Habopy ecTb 3(p(peKTUBHbIN AOCTYMN MO YCAOBUIO COEAUHEHMS,
- 06Lee KOMM4YecTBO CTPOK pesy/ibTaTa He BesnKo.

3710 06bl4HAA cuTyauns Ons, Hanpumep, 3anpocoB OT NO0J1b30BaTENIbCKOro
NHTepdieica: Beb-cTpaHumua (MM akpaHHasa popmMa) A0/MKHbI OTKPbITLCSA
ObICTPO N He cogepxar 60/bLIOro o6bema nHgopmaLmu.

Eule ogHa 0COGEHHOCTb, KOTOPYK CTOUT OTMETUTL: COeANHEHNE
B/IOXXEHHbIMU LMK/IaMn MOXET paboTartb 418 /11060ro ycrioBus CoeMHEHNUS.
MoaxoguT 1 akBUcoeanHeHue (No yCrioBUIO paBEHCTBA, Kak B NpumMepe), Tak
n nboe gpyroe.



Hash Join Posgres
AN TPUT P

L eliow Submanne” L Al Together Now

s ThimeyFosd e
1”7;1”T%hiéiéégtiliei;"""""? 3””37”1 ACross the Universe

[ | [ L

Pl All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CoenuiHeHMe C HCTI0/Ib30BaHEM X3II-TabIIbI

10

PaccmoTpum Tenepb coefnHeHne XawmnpoBaHnUeM.

[MepBbIM 3TANOM B NamMATN CTPOUTCS X3aLW-Tabnuuya. Kioyom XawmpoBaHns
ABNAOTCA 3HAYEHNA Nosel, Mo KOTOPbIM NPOUCXOAUT CoeAUHEHNe (B HaLleMm
npumMmepe — 4nC0Bble naeHTUUKaTopbI).

(MHTepecyoLwwmecss MoryT NOCMOTPETb a/lfOpPUTM B dhaline
src/backend/executor/nodeHashjoin.c.)



o) PROFESSIONAL

Hash Join Pos{gres

{5 | ADay in the Life

Pl iAIITogetherNovv

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

b2 iAnotherGirI

3 |LetitBe
1

Yellow Submarine

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

P 3 iAcross the Universe

Pl All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

11

CTpoKM NepBoro Habopa uMTatoTCa NocneaoBaTe/ibHO, U AN1A KaXA0li U3 HUX
B X3LL-Tab/MLYy NOMELLAETCS CCbl/IKa Ha camy CTPOKY.



o] PROFESSIONAL

Hash Join Pos{gres

3 |LetitBe ' 5 [ADayinthelife

1 | Yellow Submarine l All Together Now

6 | Abbey Road | 2 [Anothercil
4 TheBeatIes 3 Across the Universe

Pl All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BN S

12

Npaesa XawmpoBaHna COCTOUT B TOM, YTO (DYHKLUUA X3LIMPOBaHUA byaet
pasHOMepPHO pacnpenensTb 3Ha4eHMs No orpaHNYeHHbIM KOP3MHaM XaLu-
Tabnmybl.

B Takom cnlyyae pasHble 3HaYeHus Kak npaBuio GyayT nonagatb B pasHble
KOP3WHbI X3LW-Tabmupl.



o] PROFESSIONAL

Hash Join Pos{gres

3 |LetitBe | 5 [ADayinthelife
1 | Yellow Submarine l All Together Now

6 | Abbey Road 2 [anotherci
4 | The Beatles 3 Across the Universe

Pl All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

13

EcnnpaBHOMEpPHOCTU He ByAeT, B 0O4HY KOP3MHY MOXET nonactb MHOMO
3HayeHui. B Takom criydyae oHu ByayT BbICTpanmBarcs B CMMCOK, U MO Mepe
yBeNnuyeHus O/IMHbl cnncka athpekTMBHOCTL XaLw-Tabnmubl 6yaeT nagars.



o) PROFESSIONAL

Hash Join Pos{gres

3 |LetltBe \ 5 | ADay in the Life

1 | Yellow Submarine l All Together Now

6 | Abbey Road 2 TAnothercin
4 | The Beatles 3 Across the Universe

1 All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

14

Ha 3ToM nocTpoeHme X3Ww-Tabu1Lbl 3aBepLleH0, U Mbl NepPexoanm Ko
BTOpPOMY 3Tany.



o] PROFESSIONAL

Hash Join Pos{gres

3 |LetltBe A Day in the Life

1 | Yellow Submarine All Together Now

6 | Abbey Road 2 {Anothereil
4 | The Beatles Across the Universe

All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

15

Ha BTOpOoM aTane Mbl Noc/ieoBaTe/ibHO YNTaem BTOpPOIi Habop cTpok. Mo
MEpPEe UTEHUSI Mbl BbIUMNCSIEM X3LL-PYHKLNIO OT 3HAYEHUS Nosei,
y4yacTBYOLMUX B YCNOBUM coeANHEHUS. ECIM B BbIYMC/IEHHOW KOP3MHE X3LL-
Tab/IMLbl 0GHAPY>XKMBAETCA COOTBETCTBYIOLLEE 3HAYEHNE — Mbl HaLLIW napy.

B AaHHOM c/lyyae COOTBETCTBMS HET,



o] PROFESSIONAL

Hash Join Pos{gres

3 |LetltBe 5 | ADay in the Life

1 | Yellow Submarine 1 | All Together Now

6 | Abbey Road 2 | Another Girl

4 | The Beatles 3 Across the Universe

Pl All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

16

BTopas cTpoka BTOporo Habopa JaeT nepBoe COOTBETCTBUE, KOTOPOE YXe
MOXHO BEPHYTb BbilLecTosAwemy y3ay niaHa: («Yellow Submarine», «All
Together Now»).



o) PROFESSIONAL

Hash Join Pos{gres

3 |LetltBe 5 | ADay in the Life

1 | Yellow Submarine 1 | All Together Now

6 | Abbey Road 2 | Another Girl

4 | The Beatles 3 Across the Universe

1 All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

17

[lNs TpeTbeit CTPOKN COOTBETCTBUS HET.



o) PROFESSIONAL

Hash Join Pos{gres

Let It Be A Day in the Life

Yellow Submarine All Together Now

5
1
Abbey Road 2 | Another Girl
8
1

IO || W

The Beatles Across the Universe

! All You Need Is Love

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

18

[na yetBepHo nonyyaem («Let It Be», «Across the Universe»).



o] PROFESSIONAL

Hash Join Pos{gres

Let It Be A Day in the Life

Yellow Submarine All Together Now

5
1
Abbey Road 2 | Another Girl
3
1
2

IO | W

The Beatles Across the Universe

All You Need Is Love

Act Naturally

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

19

Ons naron — («Yellow Submarine», «All You Need Is Love»).



Hash Join

Let It Be

Yellow Submarine

Abbey Road

IO |FP W

The Beatles

NN

s

o] PROFESSIONAL

Posygres

A Day in the Life

All Together Now

Another Girl

Across the Universe

All You Need Is Love

N R W NP O

Act Naturally

20

Ons LLUEeCTOoi CTPOKM COOTBETCTBUA HET. Ha aTOM pa60Ta coeanHeHunsd

3aBeplLueHa.



o] PROFESSIONAL

Hash Join Posygres

TpebyeT MOATOTOBUTEMBHBIX TeMCTBHUM

HaJ0 MOCTPOUTDH X9].H-Ta6J'II/II_Iy

OddexTrBeH /11 60/BIINX BEIOOPOK

TIpe/ITI0JIaraeTcs TIO/IHbIN riepebop 060MX HAOOPOB CTPOK

3aBUCHUT OT TOPsiIKa COeAMHEHUS

BHYTPEHHUU HabOP ZI0/DKEH ObITh MeHbIlIe BHEIITHETO,
YTOOBI MMHUMH3UPOBAaTh X3MI-Ta0O/IHIy

HO,E[,Z[EP}KI/IBEIET TOJIBKO S5KBHCOeAHEHUA

JUISE X3I1I-KOJ[0B «0O0JIbIIIe» M «MEHbIIIe» He UMEIOT CMbIC/Ia

21

B oTnnume oT coeanHeHnsa BNOXEHHbIMU LMKIaMuy, X3LW-coeMHeHne
TpebyeT NOAroTOBKM: MOCTPOEHMS XawW-Tabnuubl. NMoka Tabnuua He
NMOCTPOEHA, HN ofHa Pe3yNbTUPYOLLLAA CTPOKa He MOXET ObITb MoslyvyeHa.

3arto coegMHeHne xalmposaHmem appeKkTUBHO paboTaeT Ha 60/bLUNX
o6bemax AaHHbIx. Oba Habopa CTPOK UMTarTCA Nnocsefosares/ibHO U O4VH
pas.

XOTA Mbl 1 HE paccmaTpmvBaeM Moka BoMnpoc MUCMosib30BaHMsA onepaTuBHOM
namsaTn, TEM He MeHee OTMETMM: Habop CTPOK, MO KOTOPOMY CTPOMUTCH X3LU-
Tabnnuya, fomkeH 6bITb HaMMeHbLM U3 ABYX. [logpobHee Mbl pacCMOTPUM
3TO B cieayroulein Teme «cnonb3oBaHne NaMmsaTn.

OrpaqueHmeM coegnHeHna XalmnpoBaHUA ABNAETCA noggepxka 10/ibKo
3KBI/ICO€,CI,I/IHeHI/II7I. [leno B TOM, UTO X3L-3HAYEHNA MOXXHO CpaBHMBATb
TOJ/IbKO Ha paBEeHCTBO, onepaunn «boNbLUE» N «KMEHbLLE» MPOCTO HE MMEIDT
CMbIC/a.



o] PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 |LetltBe 1 | All You Need Is Love
copTMpoBKa
4 | The Beatles 2 | Another Girl
6 | Abbey Road 2 | Act Naturally
\ 3 | Across the Universe
5 | ADay in the Life

CnusiHue TipeJiBapUTe/IbHO OTCOPTUPOBAHHBIX CTPOK

22

TpeTtuin,  nocnegHui, cnocob — coeiHEHNE CINSHUEM.

MoaroToBUTENbHLIM 3TAMOM A1 HEFO C/TyYUT COPTMPOBKA 060MX HA6OPOB
cTpok. CopTUpPOBKa — [10BO/IbLHO [l0poras onepauus, Ho MHoraa 3aToro aTtana
yaaeTcsl n3bexarb, eCc/ii MOXHO cpasy MNoslyunTb OTCOPTUPOBaHHbIE HABOPbI
CTPOK (Hanpumep, 3a cYeT MHAEKCHOro AoCTyna K Tabnmue).



o] PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine ! ‘ 1 | All Together Now

3 |LetitBe i 1 ! All'YouNeedIs Love |
4 | TheBeatles | 2 TAnothercil
| 6 |AbbeyRoad | " 2 | Act Naturally

b3 iAcross the Universe

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

23

Camo cnusHne yctpoeHo npocto. CHavana 6epem nepsble CTPOKM 060UX
HabopoB 1 cpaBHMBaeM. B faHHOM criydyae Mbl cpasy Hallnm COOTBETCTBME
N MOXEM BEPHYTb NepBYyo CTPOKY pesynbraTa: («Yellow Submarine», «All
Together Now»).

OG6LLMIA anropuTm TakoB: YNTAEM CNeyIoLLYyH CTPOKY TOro Habopa, Ans
KOTOPOro 3HaYeHue Mnoss, Nno KOTOPOMY NMPOUCXOANUT COeANHEHNE, MEHbLLE
(0AVH HabopP «I0TOHSET» ApYroii). Ecnm e 3HaueHus1 OANHAKOBbI, Kak B
HalleMm npuMepe, TO YMTaeM C/ieaytoLlyto CTPOKY BTOPOro HaGopa.

(Ha camom gene anroputm C/10KHee — 4To, ec/im 1 B NepBOM Habope CTPOK
MOXET ObITb HECKOJIbKO OANHAKOBbIX 3Ha4eHnin? Ho He byaem
3arpomMoXxgarb KapTuHy getanamu. NceBokod anroputMma MOXHO
NnocMoTpeThb B oaiine src/backend/executor/nodeMergejoin.c.)



o) PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine }- 1 | All Together Now
. 3 |LetItBe \> 1 | All You Need Is Love

| 2 | Another Girl 3
. 6 |AbbeyRoad | | 2 | Act Naturally

b3 iAcross the Universe

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

24

BHoBbL cooTBeTcTBME: («Yellow Submarine», «All You Need Is Love»).
CHoOBa unTaem cneayroLyto CTpoKy BTOporo Habéopa.



o) PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine ‘~ 1 | All Together Now
3 |LetltBe \ 1 | All You Need Is Love
4 ~ 2 | Another Girl
2 1

Act Naturally

b3 iAcross the Universe

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

25

B JaHHOM c/lydae COOTBETCTBUS HET.
Mockonbky 1 < 2, unTaem criefyoLLyo CTPOKY NepBoro Haéopa.



o) PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine

1 1
3 |LetltBe <\ 1 | All You Need Is Love
L4 ~ 2 | Another Girl
5 ‘

All Together Now

The Beatles

Act Naturally

b3 iAcross the Universe

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Co0TBETCTBUA HET.
3 > 2, n03ToMy yMTaem crefyoLLyto CTPOKY BTOpOro Habopa.



o) PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine

1 1
3 |LetltBe ~ 1 | All You Need Is Love
| 4 | The Beatles \ 2 | Another Girl
| 6 |AbbeyRoad | 2 | Act Naturally
3

All Together Now

i Across the Universe

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

27

CHoBa HeT COOTBETCTBUSA, CHOBa 3 < 2, CHOBa YnTaeM CTPOKY BTOPOro
Habopa.



o] PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 | LetltBe e 1 | All You Need Is Love
4 | The Beatles 2 | Another Girl
| 6 |AbbeyRoad | 2 | Act Naturally
77777777777777777777777777777777777 ~ 3 | Across the Universe
5 A Day in the Life

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

28

EcTb cooTtBeTcTBME: («Let It Be», «Across the Universe»).
3 = 3, unTaem cneayoLlyto CTPOKy BTOPOro Habopa.



o] PROFESSIONAL

Merge Join Pos{gres

1 | Yellow Submarine 1 | All Together Now
3 |LetltBe 1 | All You Need Is Love
4 | The Beatles 2 | Another Girl
6 |AbbeyRoad | 2 | Act Naturally
77777777777777777777777777777777777 3 | Across the Universe
5 | ADay in the Life

29

Co0TBETCTBUA HET.
3 <5, yutaem CTpPOKy nepsoro Habopa.



o] PROFESSIONAL

Merge Join Pos{gres

Yellow Submarine

1 All Together Now
3 |LetltBe

4

6

All You Need Is Love
Another Girl
Act Naturally

The Beatles ~

Abbey Road

Across the Universe
A Day in the Life

QW (NN PP

30

Co0TBETCTBUA HET.
4 < 5, yaTaem CTPOKy nepBoro Habopa.



Merge Join

o] PROFESSIONAL

Posygres

Yellow Submarine

All Together Now

Let It Be

All You Need Is Love

The Beatles

Another Girl

o b~ |W|

Abbey Road

Act Naturally

Across the Universe

‘\>

QW (NN PP

A Day in the Life

7 I'IOC]'IG,D,HI/IIZ war: CHoBa HET COOTBETCTBUA.

31



o] PROFESSIONAL

Merge Join Pos{gres

TpebyeT MOATOTOBUTEMBHBIX TeMCTBHUM

Ha/I0 OTCOPTUPOBAaTh HAOOPHI CTPOK
WU TIOJTYYUTh UX 3apaHee OTCOPTHPOBaHHBIMU

OddekTrBeH /151 O0MBIINX BEIOOPOK

TIpeATiosiaraeTcs MoJIHbIN repe6op 0601x HabOPOB CTPOK
XOPOLIIO, eC/T HabOphI y)Ke OTCOPTHPOBAHBI
XOPOLLO, eC/IU HY>KeH OTCOPTUPOBaHHbII pe3y/bTaT

He 3aBUCUT OT nopsiika CoeMHEeHUsT

[Topmep>kuBaeT TOIBKO SKBUCOEIVUHEHUS

Apyruve He peajii30BaHbI, HO IIPUHLUITMA/IBHBIX OFpaHI/I‘IEHI/Iﬁ HeT

32

UTo6bI HAYaTb COeAVHEHME CNUSTHUEM, 06a Habopa CTPOK A0/MKHbI ObITb
OTCOPTUPOBAHbI. XOPOLLO, ECNN yAAETCS MNONYUNTb AAHHbIE YXKE B HY>XXHOM
nopsiaKe; ecnn HeT — TpebyeTcsi BbINOMHUTL COPTUPOBKY.

Camo cnimsiHne BbINOJSTHAETCA 0YeHb IPAEKTUBHO Aaxke A/1s 60/bLINX
HabopoB CTPOK. B kauecTBe NpuATHOro 60Hyca pesynsTupytowas Bblbopka
TOXe yrnopsgoveHa, NoaToMy Takoil crnocob coerHEHUs NpuBeKarTeseH,
€C/I1 BbILECTOALWMM y3/1aM NiaHa Takke TpebyeTcs copTuposka. [NpocToi
npumep: 3anpoc ¢ dppasoin order by.

B HacTosilee BPeEMS COeIMHEHNE CNNSHUEM NOAAEPXKMBAET TONbKO
3KBUCOEANHEHMS!, COEIMHEHME NO onepaunsam «60/bLLE» UNN «MeHbLLE» He
peann3oBaHbl.



o] PROFESSIONAL

Mogudpmkauymn Posjgres

Left (right)

BO3BpdllldeT CTPOKH, AdXKe eC/IN
AJId OAHOI'O Ha6opa CTPOK
He Halll/IOCb COOTBETCTBHA B JPYTrOM Ha6ope

SQL:a left|right join b

Full

BO3BpalllaeT CTPOKH, JIa)Ke eCJh
Juist moboro Habopa CTPoK
He HallJIOCh COOTBETCTBUS B IpyroM Habope

SQL:a full join b
TOJIBKO 3KBHCO€HeHHe

33

[lns Toro, 4TOGbLI NOAAEPXKMBATL BHELLHME coeanHeHns SQL, anropuTMmsl
PACcCMOTPEHHbIX CNOCOOG0B COEAMHEHNSI HA0 U3MEHUTb, HO COBCEM
HEMHOTrO.

B nnaHe 3anpoca takue y3nbl 6yayT cogepXartb B CBOEM MMeHU CnoBo Left,
Right nnv Full, noMmmmMo ocHOBHOro HasBaHuUA crnocoba coeguHEHUS.

MOCKO/bKY METO/, BOXEHHbIX LIVK/I0B B NPUHLMINE HE MOXET paboTaTh C
MOSIHbIM COEMHEHNEM, a X3LUNPOBAHNE U CNINSTHUE NOAAEPXMBAOT TOSbKO
3KBUCOEANHEHMS, TO NOSTHOE COEIHEHNE B HACTOsILLIEe BPEMSI BO3MOXHO
TONbKO AN151 YC/I0BUSI paBeHCTBaA. B kauecTBe 06X0AHOI0 NyT MOXHO
Bblpa3nTb NO/THOE COeANHEHNE YePE3 NIEBOE U aHTUCOEAVHEHME.



Mogudpmkauymn Posjgres

Semi

BO3BpalllaeT CTPOKHU OJJHOTO Habopa,
€CJIM TOJBKO [1J1s1 HUX HAIJIOCh XOTS Obl
OZIHO COOTBETCTBUE B I[pyroM Habope

SQL: exists

Anti

BO3BpalllaeT CTPOKU OJHOTO Habopa,
€CJTH TOJIBKO JJIsl HUX He HallIoCh
COOTBETCTBUS B ZIpyroM Habope

SQL: not exists

34

[Onsi adhhekTUBHOM NoaaepXku npeaunkaTa exists B PostgreSQL ecTb
mMoandmkaumna Semi. Cnocobbl COeANHEHUS C TaKo Moandukaumen
paboTaroT Kak 00blYHOE BHYTPEeHHee coefuHeHure (inner join), HO
pe3ynibTatoM AB/ISAKTCA CTPOKU TO/IbKO NepBoro Habopa AaHHbIX.

Ans noaaepXxku not exists cylwecTeyeT Mogudmkaums Anti. Pesynsrtatom
aHTUCOEANHEHMS TaKXKe SBNSITCS CTPOKM TO/IbKO NEepPBOro Habopa AaHHbIX,
HO B TOM C/lyyae, ec/ii BO BTOPOM HAab0pe MM He HalL/I0Cb COOTBETCTBUSI.



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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Torun Pogzgfséﬁi

Cyl11ecTByIOT TpH Criocoba coefuHeHUs]

coeaqrHeHne B/IOKeHHBIMU [IUKJ/IaMH
CoeJHEHKEe XS1IHMPOBAHHUEM
coeaqrHeHKe C/IMAHHeM

Ha nprMeHUMOCTb 1 3¢()eKTUBHOCTD BJIUSIET MHOTO (DAKTOPOB

crocob SQL-coequHeHust
YCJIOBUSI COeTUHEHUST
pa3Mep CoeaMHsIeMbIX HAOOPOB CTPOK

BO3MOKHOCTH TO/TyYeHusI JaHHbIX U3 Habopa CTpPoK
(TocTemnieHHO; OBICTPO; B OTCOPTUPOBAHHOM BU/IE)

HY’KeH JIi OTCOPTUPOBaHHbIN pe3y/ibTaT
U Ipyrve

36



o] PROFESSIONAL

[1pakTuka Pos{gres

1. Co3pgatite 6a3y DB16 u B Heli fiBe TabUILILI — 3aKa3bl U TO3ULUU:
orders (id serial primary key,
placed date);
items (id serial primary key,
order_id integer references orders(id),
amount money);

3anosiHUTe TabMUIIBI TaK, UTOOBI B 3aKa3axX CO/IEePXKAsICs OfIMH MUJIJTUOH CTPOK, a B
TO3ULUSAX — [IeCATh MUJUTMOHOB. [IponHaekcupyiite items.order_id,
MpOaHaMMU3UpPyHTe TabIULIbL.

2. Kakoe coefuHeHue OyzieT BLIOpaHO ONMTUMHU3aTOPOM, eC/Td TpedyeTcs:
— I10 HOMepYy HalTh POBHO OIUH 3aKa3 CO BCeMU TO3ULUSIMU?
— BBIOpATh BCe 3aKa3bl U UX CYMMbI?

3. V3menure riaH, yToObI HCIIO/Ib30BAJICS JPYroi criocob coefuHeHuU,
Y CPaBHHUTE CKOPOCTh BBITIOJIHEHHS 3aIIPOCOB 10 U T10C/Ie U3MEHEHHUsI.

4*. INomyctum, nipefioxkeHue select ... group by BBIMOMHSAETCS C TOMOLLIBIO
COPTUPOBKHU. ByZlyT /111 laHHbIe ellje pa3 COPTUPOBAThLCS, eC/u 00aBUTh (pasy
order by? A order by ... desc?

ITocTpoiiTe nmpuMep U NpoBepbTe, IOCMOTPEB Ha IIaH 3arpoca.

37

BcTaBka CTpokK 6yAeT paboTaTb 6bICTpee, eC/N MHAEKChI CO3AaThb NO3XeE.
3TO OTHOCKTCS M K NEPBUYHBIM K/THOUaM.
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