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o) PROFESSIONAL

Tembl Posy.gres

CoenriHeHUe B/I0KeHHBIMU LIUK/IaMU
CoenuHeHre X3IIHMPOBaHUEM
CoenviHeHUe C/IUSIHUEM

MoauduKaLu:
JieBble, TIpaBhble, IMOJIHbIE, MT0y- U aHTU-COeIUHEHUS



CoeanHeHuns Pogga’i%“é

Cnioco0Onl coefuHeHUsI — He coenuHeHus1 SQL

inner/left/right/full/cross join — noruueckue oneparuu
Crioco0bl coeIMHeHHUsI — MeXaHW3M peasr3aljiy

CoenuHsOTCS He Tab/uLbl, @ HAOOphI CTPOK

MOTYT OBIThH MOTyUeHbl OT JIt0OOro y3/1a JepeBa IjiaHa

Habophbl CTPOK COeIMHSIIOTCS TIOIIapPHO

TOPSAA0K COeJUHEeHUN Ba)KeH C TOUKU 3PEHUS TIPOU3BOAUTEIbHOCTH
0OBIYHO Ba)KeH U TOPsI/I0K BHYTPU Taphbl



o) PROFESSIONAL

Nested Loop Posigres

3 | LetltBe - 5 | ADay in the Life
1

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

Yellow Submarine 1 | All Together Now

Another Girl

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

B/10>KeHHBIN 1TUKJI

I71s1 KaXK0M CTPOKU OJJHOro Habopa
repebrpaeM MoAXOAsIIe CTPOKU APYroro Habopa



Nested Loop Pogga’?é’%

3 | LetltBe 5 | ADay in the Life

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 Pogzgf?é

3 | LetltBe 5 | ADay in the Life
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 Pogga’?gé

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

77777777777777777777777777777777777777777777777777777777777777777 All You Need Is Love

Act Naturally



Nested Loop

Let It Be

Yellow Submarine

Abbey Road

O LW

The Beatles

Poddgias

A Day in the Life

S

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 Poggg?ég

He TpebyeT noaroToBUTe/ILHLIX JeUCTBUU

MOXXeT OTAaBdTh pe3y/bTadT COeJMHEHMSA be3 3a/lepsKekK

O dekTrBeH 1719 HeOO/IbIINX BbIDOPOK

BHEIIIHWM HabOp CTPOK He OueHb BeHK
K BHyTpeHHeMy Habopy ecThb 3 eKTUBHbIN AOCTYM (0OBIUHO 10 UHEKCY)

3aBHCHUT OT IOPSAKA COeIMHEHUS

0OBIUHO JIyullle, eC/IM BHEIIIHHUM Hab0p MeHbllle BHYTPEHHEro

[Tonnep>xrBaeT coeHEHUe T10 TH000MY yC/IOBHIO

KdK 3KBUCOeINHEHHA, TdK U o0bBIe Apyrue



ol PROFESSIONAL

Hash Join Posy.gres

3 | LetltBe 5 :{ ADay in the Life
******* 1 | Yellow Submarine 1 | All Together Now
******* 6  AbbeyRoad 2 AnotherGil
4 TheBeates 3 | Across the Universe

CoeauHeHNe C UCM0/Ib30BaHUEM X31I-Ta0/IULIbI

10


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

Hash Join Pogga’?%é“é

3 | LetltBe . 5 | ADay in the Life
1

Yellow Submarine 1 AllTogether Now
2 | Another Girl

4 | The Beatles 3 | Across the Universe

D8

11



Hash Join Poggg;s;g

3 |LetlhtBe s by interie
1 | Yellow Submarine —— A T N
6 | AbbeyRoad  Tanoter i
4TheBeat|eS 777777 3 77777 Across the Universe
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ol PROFESSIONAL

Hash Join N

R s abayintelie
1 | Yellow Submarine = . <A||TogetherNow ———————————————
| by ROt 2 Anoterci
4 | The Beatles N 3 ~ Across the Universe

W =«
H

o) (<

13



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

S

w

O

o) PROFESSIONAL

Posy,gres

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

2 | Another Girl

3 | Across the Universe

14



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

w

O

o) PROFESSIONAL

Posy,gres

5 | ADay in the Life
1 All Together Now

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

2 | Another Girl

3 | Across the Universe

15



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

w

O

Poddgias

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

3 | Across the Universe

16



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

Poddgias

A Day in the Life

Another Girl

5
1 | All Together Now
2
3

. Across the Universe

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

18



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

Pogg

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

PROFESSIONAL

gres

19



Hash Join

Let It Be

Yellow Submarine

Abbey Road

O P W

The Beatles

Pogz

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

PROFESSIONAL

gres
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Hash Join Pogzgi%g

TpeOyeT moATroTOBUTENLHBIX AeHCTBUI

HaJI0 TIOCTPOUTh X3II-Ta0MUIy

OddekTrBeH A1 60IbIINX BbIOOPOK

TIpe/iroJiaraeTcs MoJiHbIM Iepebop 0001Mx HAOOPOB CTPOK

3aBUCUT OT TIOPsiIKa COeIMHeHUs

BHYTpeHHUH Ha00p J0/mKeH ObITh MeHbIIle BHEIIIHEero,
yTOObI MUHUMH3UPOBaTh X311I-Ta0IUIy

Ilopnep>kvBaeT TOJIBKO SKBUCOEeIUHEHUS

IIJI1 X3111-KOZI0OB «00/bIIe» U «MEHbIIIe» He UMEIOT CMBIC/IA

21



o) PROFESSIONAL

Merge Join Pos{gres

All Together Now

All You Need Is Love
Another Girl

Act Naturally

Yellow Submarine

Let It Be
COpTUpPOBKa
The Beatles

Abbey Road

O | bW

Across the Universe
A Day in the Life

gaa w NN

CrnuvsiHYe TIpeIBapyuTe/IbHO OTCOPTUPOBAHHBIX CTPOK

22



ol PROFESSIONAL

Merge Join Posggres

1 | Yellow Submarine « » 1 | All Together Now

****** 3 |LetltBe 1 All You Need Is Love
4 | TheBeatles 2 AnotherGil
******* 6 | Abbey Road 2 | Act Naturally

23


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

o) PROFESSIONAL

Merge Join Posggres

1 | Yellow Submarine ~« 1 | All Together Now

3 | LetltBe  » 1 | All You Need Is Love
‘ 2 Another Girl

iiiiiii 6 Abbey Road 2 | Act Naturally

24



Merge Join po%fsg

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

5

Act Naturally

25



Merge Join Pogga’??é

Yellow Submarine All Together Now

1 1
3 | LetltBe <  1 | All You Need Is Love
4 | The Beatles > 2 | Another Girl

1 5

Act Naturally

26



Merge Join Pogzai%g

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

27



Merge Join Pogga’i%%

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



Merge Join Po§28?3§

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 | ADay in the Life

29



Merge Join Pogga’i%%

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 | ADay in the Life

30



Merge Join

Yellow Submarine

Pogz

All Together Now

Let It Be

All You Need Is Love

The Beatles

Another Girl

o bW P

Abbey Road

Act Naturally

Across the Universe

‘\L

ga w NN

A Day in the Life

PROFESSIONAL

gres

31



Merge Join Pogzg?ég

TpeOyeT moATroTOBUTENLHBIX AeHCTBUI

HaJI0 OTCOPTUPOBAaTh HabOPbI CTPOK
W/TH TIOMYYUTh UX 3apaHee OTCOPTUPOBAHHBIMU

OddekTrBeH 117151 00IbIINX BEIOOPOK

TIpe/Irio/iaraeTcs MoJiHbIM Iepebop 060X HAGOPOB CTPOK
XOPOIIIO, €C/IM HAOOPHI y’Ke OTCOPTHUPOBAHEI
XOPOIIIO, €C/IM HY’KeH OTCOPTUPOBAHHLIN Pe3y/IbTar

He 3aBUCHUT OT nopsifika COeIMHeHMsI

ITopnep>kvBaeT TOJIBKO SKBUCOEIUHEHUS

APpyrue He pedjin30BdHbl, HO IIPUHIUIIMA/IBHBIX OI‘paHI/IIIEHI/Iﬁ HeT

32



o) PROFESSIONAL

Moaundonkaunm Pos{gres

Left (right)

BO3BpalllaeT CTPOKH, JlaXke eCJiv
17151 OIHOTO Habopa CTPOK
He HaIlJIOCh COOTBETCTBHS B JIpyroM Habope

SQL:a left|right join b

Full

BO3BpalllaeT CTPOKH, JlaXke eCJiv
nyst moboro Habopa CTPOK
He HallJIOCh COOTBETCTBUS B [IpyroM Habope

SQL:a full join b

TOJIBKO 3KBHUCOeAMHEHME

33



Moauncunkaunm Posigres

Semi

BO3BpaIljaeT CTPOKU OFHOT0 Habopa,
eCJIA TOMBbKO /ISl HUX HAII/IOCh XOTS Obl
OJJHO COOTBeTCTBUE B JIpyroM Habope

SQL: exists

Anti

BO3BpalljaeT CTPOKH OFHOTO Habopa,
eC/IM TOMBKO /I HUX He HaIlIIoCh
COOTBETCTBUS B PYyroM Habope

SQL: not exists

34



OOOOOOOOOOOO

[1eMOHCTpaLums Pos}gres

p

$ psqgl
postgres=#

35



/ITOTU Pogga’i%“é

CyllleCTBYIOT TpHU Criocoba coeIMHeHUs

coeagrHeHHe B/IOKeHHBIMUA 1TUK/IaMHA
coearHeHKE XOIIMPOBAHHUEM
coeagrHeHHe CIIMAHHUEM

Ha nnppuMeHuMOCTb U 5(P(MEKTUBHOCTD B/IMsIET MHOI'O (DAKTOPOB

criocob SQL-coeauHeHus
yC/IOBUSI COeAMHEHMS
pa3Mep coearHsIeMbIX HaOOpOB CTPOK

BO3MO)KHOCTH I10/TyUeHHUsI JaHHbIX 13 Habopa CTPOK
(mocTeneHHO; OLICTPO; B OTCOPTHPOBAHHOM BH/I€)

HY>KeH JI1 OTCOPTUPOBAHHbBIU Pe3y/IbTar
U Ipyrue

36



o) PROFESSIONAL

[ 1paKTuKa Posy,gres

4%,

Co3paiiTe 6a3y DB16 u B Heit fiBe Tab/IULbIl — 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/vlIbl TaK, YTOOBI B 3aKa3ax COZAep Kascsl OIMH MUJIJTMOH CTPOK, a B
MO3ULIUSIX — JeCSATh MWIIMOHOB. [IponHaekcupyuTe items.order_id,
MpoaHaIu3upPyUTe Tab/IULIbI.

Kakoe coenyHenue OyneT BbIOpaHO ONTHMM3AaTOPOM, e€C/IH TpedyeTcs:
— I10 HOMEePY HaMTH POBHO OJIMH 3aKa3 CO BCEMHM MO3UL[ASIMHU?
— BBIOpaTh BCe 3aKa3bl U X CYMMBI?

3MeHUTe T/1aH, UTOOBI UCMO/Ib30BaJICs APYTrol criocod coeviHeHUs,
M CpPaBHHTE CKOPOCTH BBIMIOJIHEHHS 3alpOCOB 10 Y ITOC/Ie U3MeHeHMUs.

HMonyctuMm, npeajoxeHue select ... group by BbINMO/MHSETCSA C MOMOIIBIO
COPTUPOBKU. ByZlyT /i1 flaHHBIe ellle pa3 COPTUPOBATLCS, eC/Id J00aBUTh (pasy
order by? A order by ... desc?

ITocTpouiTe mpuMep U MPOBEPLTE, MTOCMOTPEB Ha TI/IaH 3arpoca.

37
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Pos{gres

CnocooObl
coeiHeHUS

ABTOpCKUMe npaBa

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

ABTOpbI: Erop Poros, NaBen JlysaHoB

Wcnonb3oBaHue MaTtepuasioB Kypca

Hekommepueckoe Ucnosib3oBaHMe maTepunasioB Kypca (npeseHTtauumu,
AeMOHCTpauumn) paspeluaertca 6e3 orpaHmyeHnii. Kommepueckoe
MNCNOIb30BaHNEe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLEHNs KoMNaHum
Postgres Professional. 3anpellaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHNA HanpaBnanTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakoi OTBETCTBEHHOCTM 3a
No6ble NoBpexXaeHUs 1 YObITKKN, BK/IoYas NoTepto A4oxXo4a, HAHECEHHbIe
MNPAMbIM NN HENPAMbIM, CNeUnasibHbIM WX CyYalHbIM UCMO/Ib30BaHMEM
mMaTtepuasioB kypca. KomnaHusa Postgres Professional He npegocTtasnsaer
Kakux-nmbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISTCA HA OCHOBE MPUHLMNA «KakK eCTb» U KoMnaHusa Postgres
Professional He 0653aHa nNpefocTaBNATb CONPOBOXAEHME, NOALEPXKKY,
0OHOBNEHNA, paclUNPEHNA N USMEHEHUS.



off PROFESSIONAL

Tembl Posggres

CoelHeHVE BJIOXKEHHBIMU LIUK/ITAMU
CoeavHeHue X31IMPOBaHUEM
CoenriHeHMe C/IUSTHUEM

Moaudukaiyu:
NeBble, MIPaBble, MO/IHbIe, TT0/TY- U aHTHU-COeIUHEHUST



off PROFESSIONAL

CoeannHeHud Pos{gres

Crioco6nI coeguHeHUss — He coegrHeHus: SQL

inner/left/right/full/cross join — norvyeckue onepanyu
Cr1ocobbl coeMHEeHNsI — MeXaHU3M peasn3aliiu

CoenuHsIOTCS He TabnuIbl, a HAGOPBI CTPOK

MOTYT OBITh IOTyUeHb! OT JIF000To y3/1a iepeBa I/1aHa

HabophsI CTPOK COeIUHSAIOTCS TTOTIapHO

TOPSIZIOK COeIMHEHUM BaXkeH C TOUKU 3peHMUsI TPOM3BOIUTEIbHOCTU
00BIYHO BaKeH U TIOPSIIOK BHYTPH IMapbl

MaJsio nonydaTtb faHHble ¢ MOMOLLbH METOA0B A0CTYyNna, HaA40 YMETb
06beanHATL ux. Ana atoro PostgreSQL npenoctaBnaeT HEeCKObKO
Ccnoco6os..

Cnocobbl coeiHEHNA ABMAKTCA a/ITOPUTMaMun, C MOMOLLLIO KOTOPbIX
MOXHO 00beANHUTL ABa Habopa CTPOK. VIX MOXHO paccMmaTpuBaTtb Kak
MeXaHn3Mbl, C NOMOLLLI0 KOTOPbIX peasin3yroTca onepauum CoOeAnHeHNs B
Aa3blke SQL. He ctouT nytatb ogHo ¢ Apyrum: SQL-coeguHeHus — 310
JlorMyeckme onepauum ¢ AByMsa MHOXeCTBaMu; Crocobbl coegHeHNs
PostgreSQL — 3T0O BO3MOXHble peannsaumm Takux CoOequHeHUM,
yuuTbiBaKoOLLME BOMNPOCHI NPOU3BOAUTE/ILHOCTM.

YacTo MOXHO yc/biwarthk, YTO COeAMHAKTCA mabsiuybl. ITO yaobHoe
ynpoLLeHne, HO Ha caMoM fene B OOLLEeM C/lyyae CoefuHAKTCA Habopb!
CMPOK. DTN Habopbl AENCTBUTENIBHO MOTYT ObITb NOyYEHbI U3 TabnuLp! (C
MOMOLLbIO OAHOr0 N3 METOA0B A0CTyNa), HO C TEM e YCNeXOM MOryT ObITb U
pe3ynbTaToM CoeaAnHEHNS Apyrmx HabopoB CTPOK.

HakoHel, Habopbl CTPOK BCeraa coeAMHAITCA nonapHo. MNMopsaaok, B
KOTOPOM NPOUCXOANT coefiHeHne He BaxkeH ana SQL (To eCTb C TOYKM
3PEHUS NNOrNKK 3anpoca), HO OYEHb BaXXEH C TOUYKM 3peHUs
NPOM3BOAMUTENBLHOCTU. Kak Mbl YBUANM AasiblUe, BaXEH U NOPAL0K, B
KOTOPOM COeAuHATCA ABa Habopa CTPOK.



off PROFESSIONAL

Nested Loop Posigres

3 |LetitBe
1

Yellow Submarine

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

Another Girl

Across the Universe

| All You Need Is Love '

P2 iActNaturaIIy

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

BrokeHHBIV LUK

ISl K&KIOM CTPOKH OHOTO Habopa
riepeOGUpaeM MOXOASIIIFe CTPOKH APYroro Habopa

HayHeMm c coeAnHEHNA BIOXEHHbIMU Uuknamu (nested loop), Kak ¢ camoro
npocToro. Ero anroputm TakoB: AJ/151 KaX A0 CTPOKN Of4HOro U3 Habopos
nepebupaem 1 Bo3BpallaemM COOTBETCTBYHOLME eMY CTPOKN BTOPOro
Habopa. Mo cyTn, 3TO ABa B/IOXKEHHbIX LKA, OTCoAa 1 Ha3BaHue crnocoba.

3amMeTuM, 4YTO KO BTOPOMY Habopy Mbl 6yaem obpallaTbCs CTOMbKO pas,
CKONIbKO CTPOK B nNepBom Habope. Ecniv HeT adpdpekTMBHOrO MeTogda AocTtyna
[ANS1 NOMCKa «COOTBETCTBYIOLLINX» CTPOK BO BTOPOM Habope (To ecTb,
MONpOCTYy roBOps, MHAEKCA Ha Tabnuue), To NpUAeTCs HEO4HOKPATHO
nepebuparb 60/bLLOE KONMYECTBO CTPOK, HE OTHOCALLMXCA K Aeny.
OueBUAHO, 3TO ByAET He NyyLunii BbIOOP.

PUCYHKN NPOUNIIOCTPUPYIOT 3TOT CNOCO6 coeauHeHusl. Ha HuX:
- CepbIM LIBETOM 0603Ha4YeHbl CTPOKU, K KOTOPbIM ellle He 6bl10 AocTyna.

- ®P1ONETOBLIM LIBETOM Bbli€/I€HbI NapPbl COOTBETCTBYOLLMX APYT ApYry
CTPOK, KOTOPbIE A0/MKHbI BOWTU B pe3y/ibTUPYOLLMIA Habop.

- PO30BbIM LBETOM BblAe/EHbI CTPOKH, AN KOTOPbIX HE HALU/TOCb Napbl.

CTpOKM COeaNHSAOTCA MO YC/IOBUIO PaBEHCTBA YNC/IOBbIX
NOEHTUPMKATOPOB.

CHauyana Mbl YnTaem nepByr CTPOKY NEpBOro Habopa 1 Haxoaum ee napy
BO BTOPOM Habope. COOTBETCTBME HALLOCh, 1 'y HAC Y)XXe eCTb nepsas
CTpOKa pe3ysibtara, KOTOPYH MOXHO BEPHYTb BbILLECTOSLLEMY Y3y NaHa:
(«Let It Be», «Across the Universe»).



off PROFESSIONAL

Nested Loop Posigres

A Day in the Life
‘ All Together Now

Let It Be 5
1

Abbey Road § i 2 | Another Girl
3
1

3
1 | Yellow Submarine
6

‘ Across the Universe

| All You Need Is Love '

P2 iAct Naturally

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

[pyroii napbl 418 NepBOi CTPOKN HET, MO3TOMY YMTaeM BTOPYHO CTPOKY
nepsoro Habopa.

[na Hee TOXe ecTb Napa 13 BTOPOro Habopa: so3spawaem («Yellow
Submarine», «All Together Nows).



off 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 naHHOM cny4yae ecTtb elle ogHo cooTBetcTBuMe: («Yellow Submarine», «All
You Need Is Love»).



off PROFESSIONAL

Nested Loop Posigres

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

Act Naturally

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

Mepexoanm K TPeTbEeN CTPOKe NepBoro Hatopa. 151 Hee COOTBETCTBUS HET.



off PROFESSIONAL

Nested Loop Posigres

3 |LetltBe 5 A Day 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 paboTa
coeHeHNs1 3aKaHYNBaETCS.

3amMeTunm, YTO K YacTu CTPOK 13 BTOPOro Habopa Mbl He obpallaincb BOBCE.

(TOYHbIN anIropuTM MOXHO YBUAETL B haiine
src/backend/executor/nodeNestloop.c.)



off PROFESSIONAL

Nested Loop Posigres

He TpeOyeT MoATOTOBUTETLHBIX JeNCTBUH
MOXKET OT/J]aBaTh pe3yJibTaT CoeAUHeHUs 0e3 3aieprkeK

OddexTrBeH /1711 HeOOMBIINX BEIOOPOK

BHEIITHHI1 Habop CTPOK He 0YeHb BeJIUK
K BHyTpeHHeMy Habopy ecTb 3eKTHBHBIN JOCTYT (0OBIYHO 110 UHJEKCY)

3aBUCUT OT TOPsJIKa COeAUHEHUST

00BIYHO JTyullle, €C/TA BHEITHUI Habop MeHbllle BHyTPEHHETO

[Moamep>krBaeT coeiMHEHUE TI0 TFOOOMY yC/IOBHIO

KdK 3KBHUCOeJIMHeHUs, TdK U JIFO0BIe Apyrue

CunbHOM CTOPOHOM criocoba coegnHEHNS BNIOXEHHbIMU LMK/TamMun SABMSETCA
ero nNpocToTa: He TpebyeTcsi HUKaKUX NOAroTOBUTENbHbIX AENCTBUIA, Mbl
MOXET HauyaTb BO3BpallaTb pe3y/ibTaT NPakTUYeCcKn MOMEHTasIbHO.

O6parHasa cTopoHa COCTOUT B TOM, YTO 3TOT CNOCO6 KpaiHe HeahheKTMBEH
ANA 60MbWMX 06bEMOB AaHHbIX. CUTyaums Ta Xe, 4TO U C HAeKcamun: Yem
6onbLue BbiIbopKa, YemM 60sbLIE HaKNaAHbIX PacxooB.

Taknm 06pa30M, coeanHeHne BoXeHHbIMU LUKNaMn UMeET CMbIC/1
NMPUMEHATb, EC/N:

- OQVH 13 HabopOB CTPOK HEGO/bLLION,
- K Apyromy Habopy ecTb 3(pheKTUBHbIN AOCTYM NO YC/0BUIO COEANHEHNS,
- obLLee Ko/IMYecTBO CTPOK pesynbrata He BenKO.

3710 06blYHAA cUTyaunsa Ons, Hanpumep, 3anpPocoB OT NO/Ib30BaTe/IbCKOro
NHTepdieica: Beb-cTpaHmua (Mn akpaHHasa popma) A0/MKHbI OTKPbITLCSA
ObICTPO 1 He cogepaT 601bLOoro o6bema NHopmalmn.

Eule ogHa 0CO6EHHOCTb, KOTOPYHO CTOUT OTMETUTL: COeAUHEHMne
B/TIOXKEHHbLIMW LUKNaMu MoxeT paboTtaTb 4/18 /1l060ro yc/ioBusa coeHEHNS.
MoaxoguT 1 akBMcoeanHeHue (No yCrioBMIO PaBEHCTBA, Kak B Npumepe), Tak
n nboe gpyroe.



Hash Join Posggres
" 3 |LetitBe | | 5 |ADayinthelife |

1| Yellow Submarine | 1| Al Together Now

. 6 |AbbeyRoad | ' 2 | Another Gir

4 [TheBeates | "3 Across the Universe

Pl All You Need Is Love

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

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

CoenurHeHMe C HUCT0/Ib30BaHUEM X3III-Ta0 THI[bI

10

PaccmoTpum Tenepb coeanHeHne X3LWnpoBaHUEM.

[MepBbIM 3TANOM B NamMATU CTPOUTCS XaL-Tabnumua. Knyom XawmnpoBaHus
ABNAKTCA 3HAYEHUA NOoJsien, Mo KOTOPbIM NPOUCXOAMUT coeAuHeHne (B Hallem
npumMepe — 4YncnoBble naeHTUnKaTopsbl).

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



off PROFESSIONAL

Hash Join Posggres

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

Pl All Together Now

b2 iAnotherGirl

3 |LetltBe
b1

Yellow Submarine

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

r 3 iAcross the Universe

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

Pl All You Need Is Love

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

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

11

CTpOKM NepBoro Habopa yMTatoTca NocsiefoBaTe/bHO, U A8 KaXA0 U3 HUX
B X3LL-TabNuLly NOMEeLLAEeTCs CCbl/IKa Ha camMy CTPOKY.



off PROFESSIONAL

Hash Join Posggres

3 |LetitBe ' 5 |ADayinthelife |
1 | Yellow Submarine "1 [ AliTogether Now
6 | Abbey Road | | 2 | Another Girl

4 | TheBeatles | "3 | Across the Universe

Pl All You Need Is Love

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

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

N RS

12

Npaest XawmpoBaHsi COCTOUT B TOM, UYTO (PYHKUMSA X3LLIMpoBaHNA byaet
pasHOMEPHO pacnpenensitb 3Ha4eHNsi N0 OrpaHUYEHHbIM KOP3NHAM X3LL-
Tabnmupl.

B TakoM criyyae pasHble 3HauYeHus Kak npaBuio 6yayT nonagaTtb B pa3Hble
KOP3WHbI X3LW-TabnLbl.



5 o Proressionac
Hash Join Posggres
3 |LetitBe | 5 |ADayinthelife |
1 | Yellow Submarine 1| Al Together Now
6 | Abbey Road 2 Another Girl
4 | The Beatles | "3 Across the Universe

Pl All You Need Is Love

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

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

13

EcnnpaBHOMEPHOCTN He ByAEeT, B OAHY KOP3MHY MOXET NonacTb MHOIO
3HaYeHuiA. B Takom cnyyae oHM 6yayT BbiCTpaMBaTcsl B CNUCOK, 1 N0 Mepe
yBeMUYEHNA O/IMHbI cnucka adheKTUBHOCTb X3aLl-TabuLbl 6yAeT naaaTb.



off PROFESSIONAL

Hash Join Posggres

3 |LetltBe 1 5 A Day in the Life

1 | Yellow Submarine 1 Al Together Now
6 | Abbey Road 2 Another Girl

4 | The Beatles "3 Across the Universe

1 All You Need Is Love

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Ha 3ToM nocTpoeHune X3W-Tab/umLbl 3aBePLUEHO, U Mbl MEPEXOANM KO
BTOpOMY 3Tany.



off PROFESSIONAL

Hash Join Posggres

3 |LetltBe A Day in the Life

1 | Yellow Submarine All Together Now

6 | Abbey Road Another Girl

4 | The Beatles 3| Across the Universe

All You Need Is Love

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Ha BTOpOM aTane Mbl Noc/ieloBaTe/IbHO YnTaeM BTOPOIA HAbop CTPok. Mo
Mepe YTEHUS1 Mbl BbIMUCNSIEM X3LU-CPYHKLUMIO OT 3HAYEHMS NONeid,
y4yacTBYOLMX B YC/TIOBUM COeANHEHMS1. ECNK B BbIUNCNEHHO KOP3UHE X3LLI-
Tabnuubl 06HapYX1BaeTCs COOTBETCTBYHOLLLEE 3HAYEHE — Mbl HaLLIW napy.

B AaHHOM c/lydae COOTBETCTBUS HET.



off PROFESSIONAL

Hash Join Posggres

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 AaeT nepBoe COOTBETCTBME, KOTOPOE yXe
MOXHO BEPHYTb BblllecTosiweMy y3ny nnaHa: («Yellow Submarine», «All
Together Nows).



off PROFESSIONAL

Hash Join Posggres

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

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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[lNs TpeTbeit CTPOKN COOTBETCTBUS HET.



off PROFESSIONAL

Hash Join Posggres

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 !

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

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

18

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



off PROFESSIONAL

Hash Join Posggres

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

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

19

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



off PROFESSIONAL

Hash Join Posggres

All You Need Is Love

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
2

Act Naturally

20

151 WecToli CTPOKM COOTBETCTBMSA HET. Ha aToM paboTa coeanHeHus
3aBeplueHa.



off PROFESSIONAL

Hash Join Posggres

TpebyeT MOATOTOBUTEMBHBIX 1€HCTBUM

Ha/I0 MOCTPOUThH X3II-TabO/IUITY

OddexkTrBeH A1 OOIBIINX BHIOOPOK

TIpeAro/iaraeTcs TOIHbIN riepe6op 060Mx HaOOPOB CTPOK

3aBUCHUT OT TOPsi/IKa COeIMHEeHHsI

BHYTPeHHHI HabOp ZI0/DKeH ObITh MeHblIle BHEIITHETO,
YTOOBI MUHUMH3UPOBATh X3II-Ta0b/IHLy

[Topmep>kKUBaeT TOJIBKO SKBUCOEIUHEHUS

AJ1s X31I-KOJ0B «0OobIIIe» U «MeHbIIIe» He UMEIOT CMBIC/IA

21

B oTnnyme oT coeanHEeHUs BNOXEHHbIMUY LMKNaMn, X3lW-coegMHeHne
TpebyeT NOAroTOBKM: NOCTPOEHUS XaW-Tabnumubl. Noka Tabnuua He
MOCTPOEHA, HN oAHa Pe3yNbTUpyoLLaa CTPOKa He MOXET ObITb NOJlyyYeHa.

3arto coefMHeHne xawmnposaHnemM 3aphekTUBHO paboTaeT Ha 60/bLUNX
o6bemax AaHHbIx. Ob6a Habopa CTPOK YMTarTCA NnocsiefoBare/ibHO U OOUH
pas.

XOTA Mbl M HE paccmMaTpMBaeM Noka BOMPOC UCMO/1b30BaHMs OnepaTuBHOIA
namsTi, TeM He MeHee OTMEeTUM: Habop CTPOK, MO KOTOPOMY CTPOUTCS X3LLI-
Tabnmua, AoMKeH 6bITb HAMMEHbLLIUM U3 ABYX. [oApo6HeEe Mbl pacCMOTPUM
3T0 B cneayolleli Teme «/cnonb3oBaHne namsTun.

OrpaHMyeHneM coeMHeHUS X3LLUMPOBaHNS ABMSIETCA NoAAep)KKa TObKO
3KBMCOEMHEHWIA. [1eno B TOM, UTO X3LU-3HAYEeHUs1 MOXHO CpaBHUBATb
TO/IbKO Ha paBeHCTBO, Onepawun «60/bLUe» N «MEHbLLUE» NPOCTO HE UMEIDT
cMbIcna.



off PROFESSIONAL

Merge Join Posygres

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 TipejBapUTe/IbHO OTCOPTUPOBAHHBIX CTPOK

22

TpeTtnia, n nocnegHnin, cnocob — coeanHeHNEe CNUSHUEM.

MoaroToBUTENbHLIM 3TAMNOM A1 HEFO C/TyYUT COPTMPOBKA 060MX HAGOPOB
cTpok. CopTnpoBKa — A0BOJILHO Aoporasi onepauusl, Ho MHorAa 3Toro aTtana
yaaeTcs n3bexartb, ec/ii MOXHO cpasy Nosly4nTb OTCOPTUPOBAHHbIE HAGOoPbI
CTPOK (Hanpumep, 3a cYeT UHAEKCHOro AoCTyna K Tabnuue).



off PROFESSIONAL

Merge Join Posygres

1 | yellow submarine | 1 | Al Together Now

b3 i Let It Be | i 1 | All You Need Is Love
4 |TheBeates | " 2 [ Another Gil |
37”ém‘ifﬁﬂbféy’éb’ééﬁmmﬁi 2 TActNawraly

r 3 Across the Universe

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

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

23

Camo cnusHne yctpoeHo npocto. CHavana 6epem nepsble CTPOKU 060mX
HabopoB 1 cpaBHUBaeM. B faHHOM cnyyae Mbl cpasy Hall/iv COOTBETCTBUE
N MOXXeM BepHYTb NepBYy0 CTPOKY pesynbrata: («Yellow Submarine», «All
Together Now).

OG6LLMIA anropuTM TakoB: YMTAEM C/ieflytoLLyo CTPOKY Toro Habopa, Ans
KOTOPOro 3HaYeHne NoJisi, Mo KOTOPOMY NMPOUCXOANUT COEANHEHNE, MEHbLLE
(0AVH HabopP «IOTOHSET» ApYyroii). Ecnuv Xe 3HaueHust OAUHaKOBbI, KaK B
HalleMm npuMepe, TO YMTaeM criefdytoLlyo CTPOKY BTOPOro HaGopa.

(Ha camom gene anroputm C/ioXkHee — 4To, ecnv 1 B epBoM Habope CTPOK
MOXET ObITb HECKO/IbKO O4VNHAKOBbIX 3Ha4eHUin? Ho He Byaem
3arpomoxaarb KapTuHy geTtansamu. IlceBaokon asiroputma MOXXHO
nocMoTpeThb B oaiine src/backend/executor/nodeMergejoin.c.)



off PROFESSIONAL

Merge Join Posygres

All You Need Is Love

1 | Yellow Submarine ‘<\ 1 | All Together Now
. 3 |LetltBe i > 1
2

Another Girl

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

! 6 | Abbey Road i 2 | ActNaturally

r 3 Across the Universe

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

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

24

BHoBbL cooTBeTcTBME: («Yellow Submarine», «All You Need Is Love»).
CHOBa unTaem creayroLLyto CTPpoKy BTOPOro Habopa.



off PROFESSIONAL

Merge Join Posygres

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

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

Act Naturally

r 3 Across the Universe

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

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

25

B JaHHOM c/lyyae COOTBETCTBUS HET.
Mockonbky 1 < 2, untTaem creayoLLyo CTPOKY NepBoro Habopa.



off PROFESSIONAL

Merge Join Posygres

Yellow Submarine All Together Now

1 1
3 |LetltBe <\ 1 | All You Need Is Love
: 4 | The Beatles > 2 | Another Girl
5 ‘

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

Act Naturally

r 3 Across the Universe

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

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

26

COO0TBETCTBUA HET.
3 > 2, no3ToMy ynTaem crefyroLlyro CTPOKy BTOPOro Habopa.



off PROFESSIONAL

Merge Join Posygres

Yellow Submarine All Together Now

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

i Across the Universe

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

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

27

CHoOBa HeT COOTBETCTBUSA, CHOBa 3 < 2, CHOBA YMTaeM CTPOKY BTOPOro
Habopa.



off PROFESSIONAL

Merge Join Posygres

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 A Day in the Life

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

28

Ectb cootBeTcTBUE: («Let It Be», «Across the Universe»).
3 = 3, unTaem cnefyroLLyo CTPOKY BTOpPOro Habopa.



off PROFESSIONAL

Merge Join Posigres

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
A 5 | ADay in the Life

29

COO0TBETCTBUA HET.
3 <5, yutaem CTpPOKy nepBoro Habopa.



off PROFESSIONAL

Merge Join Posygres

Across the Universe

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
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5
5

A Day in the Life

30

COO0TBETCTBUA HET.
4 < 5, yaTaem CTPOKY nepBoro Habopa.



off PROFESSIONAL

Merge Join Posygres

1 | Yellow Submarine All Together Now

3 | LetltBe All You Need Is Love
4 | The Beatles Another Girl

6

Act Naturally

Across the Universe
A Day in the Life

G W [N NP |

Abbey Road v\

31

7 I'IOCI'IGAHI/IVI war: CHoBa HET COOTBETCTBUA.



off PROFESSIONAL

Merge Join Posygres

TpebyeT MOATOTOBUTEMBHBIX 1€HCTBUM

Ha/I0 OTCOPTUPOBATh HAOOPhI CTPOK
WY TIOJTyYUTb UX 3apaHee OTCOPTUPOBAHHBIMU

OddexkTrBeH /1 OOIBIIMX BHIOOPOK

TIpeITo/IaraeTcs TIOJTHbIN riepe6bop 060MX HaOOPOB CTPOK
XOPOLLIO, eC/T HabOpbI y)Ke OTCOPTHPOBAHbI
XOPOIIIO, eC/TH HY’)KeH OTCOPTHPOBAHHbBIN pe3y/bTaT

He 3aBUCHT OT Mopsi/ika CoeIuHeHus]

HO,Z[,ZLEP}KI/IBEIET TOJIBKO 3KBUCOeJHEHHUSA

Apyruve He peajiM30BaHbl, HO IMPUHLMAITHMA/IBHBIX OFpaHI/IIIEHI/Iﬁ HeT

32

UYTo6bl HauyaTb COeAUHEHME CrsiHMEM, 06a Habopa CTPOK AO/MKHbI ObiTh
OTCOPTMPOBaHbI. XOPOLLO, eC/M yAAeTCsl NOMYUYNTb [AaHHbIE YXKE B HY)KHOM
Nopsifike; ecsim HeT — TpebyeTcs BbIMNONHUTbL COPTUPOBKY.

Camo cnimsiHne BbINOSTHAETCA 0YeHb IPdEeKTUBHO Aaxke A1 60/bLUMX
HabopoB CTPOK. B kauecTBe NPUATHOro 6OoHyca pesy/bTMpylowas BbiIbopka
TOXe yrnopsfoyeHa, No3aTOMy Takon Cnocob coeanHeHNs nNpuBeKaTesneH,
€C/IN BbIWECTOoALWMM y3/1aM NiaHa Takke TpebyeTtca copTmpoBka. MNMpocToi
npumep: 3anpoc ¢ dppasoii order by.

B HacTosillee BPeMs COeMHEHME CIMSIHUEM NOoAAEPXKMBAET TOMbKO
3KBUCOEANHEHMS!, COEIMHEHME NO onepaumsaM «60/bLLE» UNN «MEHbLLE» He
peanim3oBaHbl.



off PROFESSIONAL

Moaundomnkauum Posigres

Left (right)

BO3BpAlllaeT CTPOKH, JIaXKe eC/h
IUT OfIHOTO Habopa CTPOK
He HallIOCh COOTBETCTBUS B IPYroM Habope

SQL:a left|right join b

Full

BO3BpalllaeT CTPOKH, JIaKe eCi
Juis mroboro Habopa CTpPoOK
He HaILJIOCh COOTBETCTBUS B JPyroM Habope

SQL:a full join b
TOJILKO SKBUCOEJUHEeHNe

33

[lns Toro, 4TO6bLI NOAAEPXKUBATL BHELLHME coeanHeHns SQL, anropuTmbl
PACCMOTPEHHbIX CNOCOOG0B COEAMHEHNS HA/l0 U3MEHUTL, HO COBCEM
HEMHOTrO.

B nnaHe 3anpoca takue y3nbl 6yayT cogepXarb B CBOEM MMeHU CnoBo Left,
Right nnu Full, noMMmMo 0CHOBHOro HasBaHus cnocoba coeHEHWS.

MoCcKONbKY METO/, B/IOXEHHbIX LIMKI0B B MPUHLNNE HE MOXeT paboTaThk C
MOSIHbIM COEANHEHNEM, a X3LUMPOBAHWE U C/IUSIHUE NOAAEPXMBAOT TOMBKO
3KBUCOEANHEHMS, TO NOJTHOE COEIMHEHNE B HACTOsILLIee BPeMsi BO3MOXHO
TO/bKO A/151 YCNIOBUSI paBEHCTBA. B kauecTBe 06X04HOro Nyt MOXHO
BbIPa3nTb NOJIHOE COEAVHEHNE Yepe3 NEeBOE N aHTUCOEANHEHME.



Moaundomnkauum Posigres

Semi

BO3BpalllaeT CTPOKHU OZHOTO Habopa,
€CJIM TOJIBKO [IJId HUX Halll/IOCh XOTsA 6bI
OJIHO COOTBETCTBHE B JIPyroM Habope

SQL: exists

Anti

BO3Bpall[aeT CTPOKU OIHOTO Habopa,
€CJTM TOJIBKO JI1sl HUX He HalIOCh
COOTBETCTBUS B IPyroM Habope

SQL: not exists

34

[Ons adhhbekTUBHOM NogaepXku npeaukara exists B PostgreSQL ecTb
mMoandmkauua Semi. Cnocobbl COeANHEHUS C Tako Moandmnkaymen
paboTaloT Kak 00bl4HOE BHYTPEHHee coefuHeHue (inner join), HO
pe3y/ibTatoM SAB/IAOTCA CTPOKM TO/IbKO NepBoro Habopa faHHbIX.

[na nogaepxku not exists cyuwectsyetr mogudomkaums Anti. Pesynstatom
aHTMCOoeMHEeHNS TaKkxke AB/IAITCA CTPOKM TOMIbKO NepBoro Habopa AaHHbIX,
HO B TOM Cc/lyyae, ec/in BO BTOPOM Habope UM He HallNoCb COOTBETCTBUA.



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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ITormn Pogza“ﬁéﬁ

CylilecTBYIOT TpU CIriocoba coeiMHEeHUSI

coearMHeHKe B/IOKeHHBIMU IIHMK/IdMH
coefMHeHHE XSIIMPOBAHUEM
coeqriHeHre C/IMIHUEM

Ha nprMeHUMOCTb U 3¢()EKTUBHOCTH B/IMsieT MHOTO (paKTOPOB

crocob SQL-coeauHeHus
YC/IOBUSI CO€TUHEHHUSI
pasmep Coe/IMHsIEMbIX HAaOOPOB CTPOK

BO3MOYKHOCTH TIO/TyUeHHsI JaHHBIX U3 Habopa CTPOK
(TlocTereHHO; OLICTPO; B OTCOPTHPOBAHHOM BH/IE)

HY’KeH JI OTCOPTUPOBAHHbIN pe3y/bTaT
U pyrue

36



[1pakTuka Pogza“ﬁéﬁ

1. Co3patite 6a3y DB16 u B Heli Be TabnUI[bl — 3aKa3bl U TIO3ULIWU:
orders (id serial primary key,
placed date);
items (id serial primary key,
order_id integer references orders(id),
amount money);

3arnonHuTe TaOMUIIBI Tak, YTOOBI B 3aKa3ax COJIePXKajics OfIMH MUJTUOH CTPOK, a B
MO3ULUAX — JecsITb MWTMOHOB. [IpouHgekcupyiiTe items.order_id,
MPOaHaMU3UPyUTe TabIULIBL.

2. Kakoe coegrHeHue OyzieT BEIOpaHO ONTHMH3aTOPOM, eC/iv Tpedyercs:
— TI0 HOMEpPY HalTH POBHO OZIVH 3aKa3 CO BCEMU TIO3ULUSIMU?
— BBIOpATh BCe 3aKa3bl U UX CYMMBbI?

3. V3meHuTe 1u1aH, 4ToOBI UCMOMB30BAJICS JPYTOM criocob coeUHeHUs,
Y CPaBHUTE CKOPOCTH BBIMOJIHEHHSI 3alIPOCOB [0 U TIOCJIe U3MEHEeHHUSI.

4*, ITomycTym, TipeAsiokeHue select ... group by BBITIONHSIETCS C TOMOIIIBIO
COPTUPOBKU. ByayT /i1 JaHHbBIe ellle pa3 COPTUPOBATHCS, eC/u J00aBUTD dpasy
order by? A order by ... desc?

ITocTtpoiiTe mpuMep U MPOBepETe, TOCMOTPEB Ha I/IaH 3arpoca.

37

BcTaBka CTpok 6yAeT paboTaTb 6bICTpee, eC/n MHAEKChI CO3/1aTb MO3XE.
3TO OTHOCUTCS U K NEPBUYHBLIM K/THOUaM.



