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AJ'IFOPI/ITM coeMHeHUs C/IMAHUEM
BrrurcivTenbHasi CI0XKHOCTD

COE,E[I/IHEHI/IE C/IMAHWEM B IIapa/l/Ie/IbHBIX ITI/IaHAX
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CoeauHeHne cnnaHnem Pos{gres

CnusiHie IBYX OTCOPTUPOBAHHBIX HAOOPOB CTPOK

PEBYJ’I]:TaT CoearMHEeHHA aBTOMATHUYeCKHX OTCOPTUPOBAH

Index Scan Sort nn6o
6o COpTUPOBKA
yNopsifoYeHHbIe

AaHHble

Seq Scan

l,

TpeTMVI, " I'IOC]'Ie,CIIHI/II‘/lI, cnocob coeanHeHnd — coegnHeHne CrinaHmnem.

Npes atoro cnocoba cocTouUT B TOM, UTO ABa NpeaBapuTesibHO
OTCOPTMPOBaHHbLIX HAGopa AaHHbIX HETPYAHO 06bEeANHNTL B OANH 06LMIA —
N TOYHO TakK XXe OTCOPTUPOBAaHHbI — Habop. MNoxoXxnum obpazom paboTaeT
y3en Gather Merge.

[MoAroToBUTENBLHBIM 3TANOM AN COEANHEHUA CNUAHUEM CIYXNUT
copTMpoBKa 06oux HabopoBs cTpok. CopTMpoBKa — Aoporas onepawus,
OHa umeet cnoxHocTb O(N log N).

Ho nHorpa atoro atana yaaeTtcs usbexartb, eC/i MOXHO cpasy nosyunTb
OTCOPTUPOBAHHbIE NO HYXHbIM CTONGLAM HAb0pbl CTPOK, HAaNpPUMep, 3a cyeT
MHAEKCHOro AocTyna K Tabnuue.



CnungaHune

SELECT a.title,

S.name
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Posygres

FROM albums a JOIN songs s ON a.id = s.album_id;

id title

year

Yellow Submarine

1969

album_id name

Let It Be

1970

The Beatles

1968

O~ W|PF

Abbey Road

1969

All Together Now

All You Need Is Love

Another Girl

Act Naturally

Across the Universe

G| W[ NN ||

A Day in the Life

Camo cnusHne ycTtpoeHo npocto. CHavana 6epem nepsble CTPOKM 060mX
HabopPOB M CpaBHUBAEM X MeXAy cob0il. B gaHHOM cnyyae Mbl cpasy
HalL/IM COOTBETCTBME N MOXEM BEPHYTb NEPBYIO CTPOKY pesynbrara:

(«Yellow Submarine», «All Together Now»).

OO6LLMIA anropmMTM TakoB: YMTAEM CrieflytoLLyo CTPOKY Toro Habopa, Ass
KOTOPOro 3Ha4YeHue nonsi, No KOTOPOMY MPOUCXOAUT COeANHEHNE, MEHbLLIE
(0MH HAabOopP «OTOHSAET» Apyroii). Ecnuv e 3HaueHns OAUHaKOBbI, Kak

B HalleM npumMepe, TO YNTaeMm CneaytoLlyo CTPOKY BTOPOro (BHyTPEHHErOo)

Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year album_id name
1 | Yellow Submarine 1969 ~« 1 | All Together Now
3 |LetltBe 1970 K» 1 | All You Need Is Love
4 | The Beatles 1968 2 | Another Girl
6 | Abbey Road 1969 2 | Act Naturally
3 | Across the Universe
5 | ADay in the Life

BHoBbL cooTBeTcTBME: («Yellow Submarine», «All You Need Is Love»).
CHOBa unTaem creayroLyto CTpoKy BTOPOro Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year album_id name

Yellow Submarine 1969 «
Let It Be 1970 X
The Beatles 1968 >

Abbey Road 1969

All Together Now
All You Need Is Love
Another Girl

O~ W|PF

Act Naturally

Across the Universe
A Day in the Life

G| W[ NN |PFP|PFP

B JaHHOM c/lydae COOTBETCTBMS HET.
Mockonbky 1 < 2, unTaem creayoLLyo CTPOKY NepBoro Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year album_id name
1 | Yellow Submarine 1969 1 | All Together Now
3 |LetltBe 1970 « 1 | All You Need Is Love
4 | The Beatles 1968 X» 2 | Another Girl
6 | Abbey Road 1969 2 | Act Naturally
3 | Across the Universe
5 | ADay in the Life

CoOTBETCTBUSA HET.
3 > 2, no3ToMy ynTaem crenyroLlyro CTPOKY BTOPOro Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year album_id name
Yellow Submarine 1969

Let It Be 1970 |«
The Beatles 1968 X
Abbey Road 1969 >

All Together Now
All You Need Is Love
Another Girl

O || W|PE

Act Naturally

Across the Universe
A Day in the Life

G| W[ NN [P |

CHoBa HeT COOTBETCTBUSA, CHOBa 3 > 2, CHOBA YMTaeM CTPOKY BTOPOro
Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year album_id name
1 | Yellow Submarine 1969 1 | All Together Now
3 |LetltBe 1970 < 1 | All You Need Is Love
4 | The Beatles 1968 2 | Another Girl
6 | Abbey Road 1969 2 | Act Naturally
> 3 | Across the Universe
5 | ADay in the Life

EcTb cooTBeTcTBUE: («Let It Be», «Across the Universe»).
3 = 3, uMTaem cneayoLlyto CTPOKY BTOpOro Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

Across the Universe

id title year album_id name
1 | Yellow Submarine 1969 1 | All Together Now
3 |LetltBe 1970 « 1 | All You Need Is Love
4 | The Beatles 1968 2 | Another Girl
6 | Abbey Road 1969 2 | Act Naturally
3
5

A Day in the Life
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CoOTBETCTBUSA HET.
3 <5, yutaem CTpPOKy nepBoro Habopa.
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CnunaHune Posigres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

Across the Universe

id title year album_id name
1 | Yellow Submarine 1969 1 | All Together Now
3 | LetltBe 1970 1 | All You Need Is Love
4 | The Beatles 1968 « 2 | Another Girl
6 | Abbey Road 1969 2 | Act Naturally
3
5

A Day in the Life
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CoOTBETCTBUSA HET.
4 <5, yaTaem CTPOKY nepBoro Habopa.



CnungaHune

SELECT a.title,

id title

S.name
FROM albums a JOIN songs s ON a.id = s.album_id;

year
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Posygres

album_id name

Yellow Submarine

1969

All Together Now

Let It Be

1970

All You Need Is Love

The Beatles

1968

Another Girl

O~ W|PF

Abbey Road

1969

Act Naturally

—_

Across the Universe

O W | NN ||

A Day in the Life

7 I'IOCI'IG,CI,HI/IVI war: CHoBa HET COOTBETCTBUA.

Ha atom coeanHeHne cnnsHMEM OKOHYEHO.
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Ha camom gene aniroputm cnoXxHee — ecnv B nNepBom (BHeLWHeM) Habope
CTPOK BCTpeYaeTCcsl HECKO/IbKO OAUHAKOBbIX 3HAYEHWI, HY)XHO UMETb
BO3MOXHOCTb NnepeunTtaTb CTPOKN BTOPOro (BHyTPEeHHero) Habopa

C TEM Xe K/II0YOM CoeMHEHNS.

[MceBaokog airopnuTMa MOXHO NMOCMOTPETL B doaiine
src/backend/executor/nodeMergejoin.c.

BaXkHO, UTO a/ITOPUTM C/IMSIHUSI BO3BpPALLLAeT pe3ynbTaT coeqnHeHns
B OTCOPTMPOBAHHOM BuAe. B 4aCTHOCTW, NOMyUYEHHbI HA6OP CTPOK
MOXHO MCNO/b30BaTh A/151 CNIEeAYHOLLErN0 COeANUHEHNS CIMSTHMEM 6€e3
[I0NONHNUTENBHOI COPTUPOBKM.



CoeguHEeHHE CIHSIHHEM

Ecmu pe3yibeTar HeobXoouM B OTCOPTHUPOBAHHOM BHE, OIITUMU3ATOP MOZXKET IIPEAINOYeCTh COeJUHEHNE CIINAHUEM.
OCO6€‘HHO, €CJIM OaHHBI€ OT HOYEePHUX Y3JIOB MOZKHO IIOJIYy4YHUTH y2Ke OTCOPTHUPOBAHHBIMU — KaK B 3TOM IIpHMepe:

=> EXPLAIN (costs off) SELECT *
FROM tickets t

JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
ORDER BY t.ticket_no;

QUERY PLAN
Merge Join
Merge Cond: (t.ticket no = tf.ticket no)
-> Index Scan using tickets pkey on tickets t
-> Index Scan using ticket flights pkey on ticket flights tf
(4 rows)

Bor eIle OOUH IMpuMep C AByMs COeJUHEHUSAMHU CIINAHUEM, B KOTOPOM OOUH y3eJl Merge ]oin moiy4yaeT 0TCOpTI/Ip0BaHHI>IfI
"Habop oT mpyroro y3na Merge Join:

=> EXPLAIN (costs off) SELECT t.ticket_no, bp.flight_id, bp.seat_no
FROM tickets t

JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no

JOIN boarding_passes bp ON bp.ticket_no = tf.ticket_no

AND bp.flight_id = tf.flight_id
ORDER BY t.ticket_no;

QUERY PLAN
Merge Join
Merge Cond: (tf.ticket no = t.ticket no)
-> Merge Join
Merge Cond: ((tf.ticket no = bp.ticket no) AND (tf.flight id = bp.flight id))
-> Index Only Scan using ticket flights pkey on ticket flights tf
-> Index Scan using boarding passes pkey on boarding passes bp
-> Index Only Scan using tickets pkey on tickets t
(7 rows)

3pech coequnstorcs nepenetsl (ticket flights) u mocamounsle Tanons (boarding passes), u ¢ 3TUM, yzKe OTCOPTUPOBaHHEIM
0 HOMepaM OuIeToB, HaGOPOM CTPOK CoeguHSIOTCS OuneTh (tickets).

s Merge Join Takke cymiecTByioT Mmogudukaruu Left, Right, Semi, Anti u Full.

B nacTosiee BpeMs COeqJUHEeHNE CIIUsAHUEM IIoOgOePXKUBaeT TOJIbKO 3KBUCOEJUHEHHUSs, COeJUHEHN 110 OIlepaiuusiaM
«OOJIbIIIE» UJIH «MEHBIIIE» HE peannu3oBaHEbL.

Takum ob6pa3oM, mopudukanus Full cymecTByeT TOIBKO OJI COeIUHEHUY XeIINPOBAaHUEM U CIIUIHUEM, U o0a BapHaHTa
paboTaloT TOJIBKO C YCIIOBUEM paBeHCTBa. Ecniu npeHeOpeyb MPOU3BOAUTEILHOCTHIO, IIOJTHOE COEOUHEHNE MOKHO
TOIYy4YuTh, 00beOUHUB PE3yJIbTATHI JIEBOTO COEOUHEHUS U aHTUCOEIUHEHUSI — TaKUM BapUAHTOM IIPUAETCS
BOCITIOJIb30BATLCS, €CJIU MOTPEOYETCsI MIOJTHOE COEqUHEHUE IT0 UHOMY YCJIOBUIO.
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BbluncnmtenbHasa CNOXHOCTb Posgares

~ N+ M, rae

Ny M — 4ucsio CTPOK B IePBOM 1 BTOPOM Habopax [JaHHBIX,
ey He TpeOyeTcsi COPTUPOBKA

~ Nlog N+ Mlog M,

eC/IM COPTUPOBKA HY)KHa

Bo3MoykHBIe HauaibHbIE 3aTPAThl Ha COPTHUPOBKY

OddeKTHUBHO 17151 6OMBIIIOTO YKC/Ia CTPOK
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B cnyuae, Korga He TpebyeTcss COpTUPOBaTh AaHHble, 06LAas C/I0XHOCTb
COEIMHEHMSI CNISIHUEM NPOMNOpPLMOHa/IbHA CyMMe Yucria CTPOoK B 060MX
Habopax AaHHbIX. Ho, B OTIMYME OT COeAUHEHMS] XeLUMPOBAHNEM, 3[ECh
He TpebylTca HakNnaaHble pacxo/bl Ha NOCTPOEHME XeLl-TabnuLbl.

[ToaTOMy coefMHEHME CITIUAHUEM MOXET YCMNeLHO NPUMEHATLCA Kak
B OLTP-, Tak n B OLAP-3anpocax.

OpHako ecnu copTupoBka TpebyeTcs, TO CTOMMOCTb CTAHOBUTCSA
NponopuUnoHasibHOM NPON3BEAEHUIO KOTMYEeCTBa CTPOK Ha fiorapudom aToro
KOoNmyecTBa, U Ha 60/blLUNX 06beMax Takoil cnocob ckopee BCero
npourpaeT COeANHEHUIO XeLLNPOBAHNEM.



BbeIuncauTe/IbHasA CJI0ZKHOCTh

HOCMOTpI/IM Ha CTOUMOCTE CO€IUHEHUSA CIIUAHUEM:

=> EXPLAIN SELECT *
FROM tickets t

JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
ORDER BY t.ticket_no;

QUERY PLAN

Merge Join (cost=0.99..822524.10 rows=8392681 width=136)
Merge Cond: (t.ticket no = tf.ticket no)
-> Index Scan using tickets pkey on tickets t (cost=0.43..139115.26 rows=2950184
width=104)
-> Index Scan using ticket flights pkey on ticket flights tf (cost=0.56..571124.87
rows=8392681 width=32)
(4 rows)

HauanbpHass CTOMMOCThH BKJIIOYAET:

e CyMMy Ha4aJIbHBIX CTOMMOCTEH JOUEPHUX y3JI0B (BKII0YAET CTOMMOCTb COPTUPOBKH, €CIM OHA HEOOXOOUMa);
e CTOMMOCTH IIOJIy4Y€HUsI IIE€PBOH Iaphl CTPOK, COOTBETCTBYIOIIUX APYT APYTY.

TTonHast cTOMMOCTD HO0OABIsIeT K HAa4aJIbHOM:

e CyMMYy CTOMMOCTEH IOITy4YeHUs: 000ux HaOOPOB TAaHHEIX;
® CTOMMOCTH CPAaBHEHWUS CTPOK.

OO61muii BEIBO: CTOMMOCTE COEOUHEHHUs CIUsTHNEeM nponopuuonanbia N + M (rge N u M — 4HCII0 COequHSIeMBIX CTPOK),
ecnu He TpeOyeTcst oTAeNlbHas copTupoBKa. CopTupoBKa Habopa u3 K cTpok mobasmnseT K oreHke kKak MuHUMyM K X log(K).

B oTnuune ot coeguHeHUsS XeurmpoBaHueM, CIIUsAHUEe 6e3 COPTHUPOBKH XOPOIIIO IIOOAXOOUT OJIA ClIydasi, KOorga Haao 6I:ICTp0
IIOJIY4YHUTE II€ePBBI€ CTPOKH.

=> EXPLAIN SELECT *
FROM tickets t
JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
ORDER BY t.ticket_no
LIMIT 1000;

QUERY PLAN

Limit (cost=0.99..98.99 rows=1000 width=136)
-> Merge Join (cost=0.99..822524.10 rows=8392681 width=136)
Merge Cond: (t.ticket no = tf.ticket no)
-> Index Scan using tickets pkey on tickets t (cost=0.43..139115.26
rows=2950184 width=104)
-> 1Index Scan using ticket flights pkey on ticket flights tf
(cost=0.56..571124.87 rows=8392681 width=32)
(5 rows)

O6paTI/ITe BHUMaHHKE U Ha TO, KaK YMEHBIIINJIaCh 0011asi CTOMMOCTb.
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B napannenbHbIX nnaHax Posggres

BHeriHMi1 HabOp CTPOK CKAaHUPYETCS TapasieibHo,
BHYTPEeHHUI — M0C/iefoBaTelbHO KaXKJbIM MPOLIeCCOM

% Gather }4
Merge on

Parallel Parallel Parallel
[Index Scan} [ S } Lndex Scan} [ S ] [Index Scan] [ S

A A A ]

COE,CI,I/IHEHI/IG CIMAHNEM MOXXET UCIMO/1b30BaTbCA B MNMapasifi€/ibHbIX MjiaHax.
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Tak Xe, Kak U Npy coOeAMHEHNN BNOXEHHbIM LIMK/IOM, CKAHMPOBaHME OHOrO
Habopa CTPOK BbINOJSIHAETCA pabounmm npoLeccamn napasiiesnbHo,

HO ApYyro Habop CTPOK KaxApblil padounii NpoLecc YATaeT NOSTHOCTbIO
camocToATeNbHO. NoaToMy nNpu coeanHeHnn 601bLnX 06bLEMOB CTPOK

B Napasl/ie/ibHbIX MaHax ropasfo yale UcrnosiblyeTcsa coeguHeHne
XeLnpoBaHNeM, nMetoLLiee aPeKTUBHbIN NapasiesibHblA anropuTMm.
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B napannenbHbIX nnaHax Posggres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year

1 | Yellow Submarine 1969 Nmum_id name
1 1 | All Together Now

§ g 1 | All You Need Is Love
Let It Be 1970 2 | Another Girl
The Beatles 1968 2 | Act Naturally
- 3 | Across the Universe
6 | Abbey Road 1969 - -
5 | ADay in the Life

Parallel Index Scan
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BHYTpeHHMIN HA6Oop AaHHbIX BYAET NPOCKaHMPOBAH KaXabIM U3 paboumnx
NPOLECCOoB OT Havyasia 1 A0 TOro MOMEHTA, Kak CTaHeT NOHATHO, YTO 60/ibLue
HeT COOTBETCTBUIA.

Ha aToMm cnaiiie nokasaHbl CTPOKU, nepebrpaemMble nepBbiM NPOLECCOM.



B napannenbHbIX nnaHax

SELECT a.title, s.name

FROM albums a JOIN songs s ON a.id = s.album_id;

o)) PROFESSIONAL

Posygres

id title year
1 | Yellow Submarine 1969 album_id name
‘ 1 | All Together Now
1 | All You Need Is Love
LetltBe 2 | Another Girl
The Beatles 2 | Act Naturally
5 Tabbey Road“m“m“z;; ;;;;; 3 | Across the Universe
5 | ADay in the Life

BTopoii npoLecc NpocKaHnpyeT BeCb HA6op 1

18

HalifileT 01HO COOTBETCTBUE.
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B napannenbHbIX nnaHax Posggres

SELECT a.title, s.name
FROM albums a JOIN songs s ON a.id = s.album_id;

id title year

1 | Yellow Submarine 1969 album_id name

1 | All Together Now

All You Need Is Love
Another Girl

Act Naturally

Let It Be
The Beatles

Across the Universe
A Day in the Life

QW N | NP
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A TpeTuii npouecc He 0GHaPYXUT HM OHOTO COOTBETCTBUS.

KoHeuHo, Bce Tpu npoLiecca CKaHUpYT BHYTPEHHWI HA60p OAHOBPEMEHHO,
a He no o4epeam.



B IIapa’iyieJIbHBIX IVIaHaX

Hawm noTpebyeTcst HUHIEKC:

=> CREATE INDEX ON tickets(book_ref);

CREATE INDEX

BoT npuMep napasnenbHOTo IIaHa, B KOTOPOM HCIIONIb3YeTCsI COeIUHEHUe CIIUSIHUEM:

=> EXPLAIN (costs off)
SELECT count(*)
FROM bookings b
JOIN (
SELECT book_ref FROM tickets GROUP BY book_ref
) t ON b.book_ref = t.book_ref;

QUERY PLAN
Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Merge Join
Merge Cond: (b.book ref = tickets.book ref)
-> Parallel Index Only Scan using bookings pkey on bookings b
-> Group
Group Key: tickets.book ref
-> Index Only Scan using tickets book ref idx on tickets
(10 rows)

3pech nHAEKC Ha Tabnuie 6porupoBanui bookings pkey ckaHupyeTcs mapajiesbHO, a pe3yJIbTaT IPYNIIUPOBKY U3
nopsanpoca t — Kax/abIM IPOIeCCOM MOJIHOCTHIO.
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Toru Posigres

COE,Z[I/IHEHI/IE CJIMTHUEM MO>KeT HOTPE6OB&TB IMoAIrOTOBKHU

Ha/I0 OTCOPTHUPOBAaTh HAOOPHI CTPOK
W/ TIOJTYYUTh UX 3apaHee OTCOPTHPOBAaHHBIMU

Db dekTHBHO /7151 60MBIINX BEIOOPOK

XOPOLIIO, e/ HAbOPHBI yKe 0TCOPTUPOBAHbI
XOPOLLIO, eC/I Hy)KeH OTCOPTUPOBAHHbBIN pe3y/bTaT

He 3aBuCUT OT nopsijika COeJUHEHHSsI

[Toaep>kuBaeT TOJILKO S5KBUCOeAUHEHUS

Apyruve He peajiM30BdHbl, HO MPUHIUITHA/IBHBIX OFpaHI/I‘IEHI/Iﬁ HeT
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UTo6bI Ha4YaTb COeAMHEHME CNUSTHUEM, 06a Habopa CTPOK A0/MKHbI ObITb
OTCOPTUPOBAHbI. XOPOLLIO, EC/IN YAAETCA NOMYUYNTb AAHHBIE YXKE B HY)XHOM
nopsiaKe; ecrim HeT — TPebyeTCs BbINOMHUTb COPTUPOBKY.

Camo cnumsiHMe BbINOSTHAETCA 04YeHb IPdEKTUBHO Aaxke A1 60/bLINX
HabopoB CTPOK. B kauecTBe NpUATHOro 6OHyca pesy/bThpylowas BblIbopka
TOXe yrnopsagoyeHa, No3aToMy Takoh Cnocob coeanHeHNs npuBrekaTeseH,
€C/1 BbILLECTOALLMM Y3/1aM MNiaHa Takke TpebyeTcsa COpTUpoBKa
(Hanpumep, 3anpoc ¢ gpaszoit ORDER BY nnu elle ogHa copTupoBka
CNUsHNEM).

Tak, B pacnopsixeHun naaHMpoBLLMKa eCTb TpK crnocoba coegMHEHUS:
B/IOXEHHbIN LMK/, XeLWMPOBaHNE 1 CANSHME (He cumTast pas/inyHbIX
mMoaudomkaumin). Ansa Kakaoro cnocoba ectb CUTyauuu, B KOTOPbIX OH
okasblBaeTcs 6osee apPEKTUBHBbIM, YEM OCTasIbHblE. DTO NO3BONSAET
NNaHMPOBLUWKY BblGpaTb MMEHHO TOT CNOC06, KOTOPbIA — Kak
npeanonaraeTca — fyyile nogonaeT B KaxXA0M KOHKPETHOM Criyyae.

A TOYHOCTb NPEANONOXEHNA HANPAMYH 3aBUCUT OT MMelLeincs
CTaTUCTUKN.



[1pakTnKa POQSFEE

1. TIpoBepskTe 11aH BBITIOJTHEHUS 3aIIPOCa, MOKa3bIBarOLero Bce
MeCTa B Ca/IOHaxX B IMOPs/IKe KOJAOB CaMOJ/IeTOB:
SELECT * FROM aircrafts a

JOIN seats s ON a.aircraft_code = s.aircraft_code
ORDER BY a.aircraft_code;

Ho odopmuTe ero B BUie Kypcopa.

YMeHbIIIMTe 3HaueHue rapaMeTpa cursor_tuple_fraction
B ZiecsaTh pa3. Kak rmpu 3ToM W3MeHUJ/ICS TI/IaH BBITTOTHEHHS ?

2. CamoneTr MOXXHO 3aMeHUTb [IPyTUM, eC/IU ero BMeCTUMOCTb
oTinyaetcs He 6onee, ueM Ha 20%. [TonmyurTe Tabnuily 3ameH
MeXy MozensiMid bouHr 1 A3po0yc, BLITIOJTHHUB MOTHOE
coepuHeHve. Kak BBITIOHSAETCS 3aripoc?
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2. 3anpoc, KOTOPbIi HY>XHO BbINO/THUTb:

WITH cap AS (
SELECT a.model, count(*)::numeric capacity
FROM aircrafts a
JOIN seats s ON a.aircraft_code = s.aircraft_code
GROUP BY a.model
), a AS (
SELECT * FROM cap WHERE model LIKE 'Aapobyc%'
), b AS (
SELECT * FROM cap WHERE model LIKE 'BouHr%'
)

SELECT a.model AS airbus, b.model AS boeing
FROM a FULL JOIN b

ON b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
ORDER BY 1, 2;



1. ITapameTp cursor_tuple_fraction

IInaH BHIIOJHEHUS Kypcopa:

=> EXPLAIN DECLARE c CURSOR FOR SELECT *
FROM aircrafts a

JOIN seats s ON a.aircraft_code = s.aircraft_code
ORDER BY a.aircraft_code;

QUERY PLAN

Merge Join (cost=1.51..420.71 rows=1339 width=55)
Merge Cond: (s.aircraft code = ml.aircraft code)
-> 1Index Scan using seats pkey on seats s (cost=0.28..64.60 rows=1339 width=15)
-> Sort (cost=1.23..1.26 rows=9 width=72)
Sort Key: ml.aircraft_code
-> Seq Scan on aircrafts data ml (cost=0.00..1.09 rows=9 width=72)
(6 rows)

Texkyiee 3HaueHue cursor tuple fraction:
=> SHOW cursor_tuple_fraction;

cursor_tuple_fraction

0.1
(1 row)

VYMeHBIIUM ero:
=> SET cursor_tuple_fraction = 0.01;
SET

=> EXPLAIN DECLARE c¢ CURSOR FOR SELECT *
FROM aircrafts a

JOIN seats s ON a.aircraft_code = s.aircraft_code
ORDER BY a.aircraft_code;

QUERY PLAN

Merge Join (cost=0.41..431.73 rows=1339 width=55)

Merge Cond: (ml.aircraft code = s.aircraft code)

-> Index Scan using aircrafts pkey on aircrafts data ml (cost=0.14..12.27 rows=9
width=72)

-> 1Index Scan using seats pkey on seats s (cost=0.28..64.60 rows=1339 width=15)
(4 rows)

Temneps NIaHUPOBIIUK BHIOMPAET APYTro IaH: ero HavyajibHasi CTOMMOCTD HUXKe (XOTs 00Iasi CTOMMOCTh, Ha000POT, BEHIIIE).

2. ITostHOE coeduHEeHHue

ITonmpo6yeM BBIIOJIHUTE 3AIIPOC.

=> WITH cap AS (
SELECT a.model, count(*)::numeric capacity
FROM aircrafts a
JOIN seats s ON a.aircraft_code = s.aircraft_code
GROUP BY a.model

), a AS (
SELECT * FROM cap WHERE model LIKE 'A3spobyc%'
), b AS (

SELECT * FROM cap WHERE model LIKE 'BouHrs'
)
SELECT a.model AS airbus, b.model AS boeing
FROM a FULL JOIN b
ON b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
ORDER BY 1,2;

ERROR: FULL JOIN is only supported with merge-joinable or hash-joinable join conditions

HonyqaeM OH.IPI6Ky: IIOJIHO€ COeMUHEHNEe Pealln30BaHO TOJIBKO [JIsd YCIIOBUA PAaBEHCTBA, IIOCKOJIBKY TOJIBKO BJIOKEHHBIN
IUKII IoOgAeP2KUBaeT CoequHeHNe 110 IIPOXU3BOJIBHOMY YCJIOBHIO, HO 3aTO He IIOAEeP2KHBaET II0JTHOE COeJUHEHHUEe.



OboiTu OrpaHU4Y€eHne MOXKHO, 00BEeINHUB Pe3yJIbTAThI JIEBOT'O BHEIHEIr0 COeUHEeHNS U aHTUCOEJUHEeHU A :

=> WITH cap AS (
SELECT a.model, count(*)::numeric capacity
FROM aircrafts a
JOIN seats s ON a.aircraft_code = s.aircraft_code
GROUP BY a.model

), a AS (
SELECT * FROM cap WHERE model LIKE 'AspobycS'
), b AS (

SELECT * FROM cap WHERE model LIKE 'BouHrs'

)
SELECT a.model AS airbus, b.model AS boeing
FROM a LEFT JOIN b

ON b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
UNION ALL
SELECT NULL, b.model
FROM b
WHERE NOT EXISTS (

SELECT 1

FROM a

WHERE b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
)
ORDER BY 1,2;

Aspobyc A319-100 | bounr 737-300
Aspobyc A320-200 | bounr 737-300
Aspobyc A321-200 |
| BouHr 767-300
| Bouur 777-300
(5 rows)

IInan 3ampoca noka3bsBaeT, YTO COEQUHEHUS BEIIIOIHAIOTCS METOAOM BJIOKEHHOTO IIUKJIIa:

=> EXPLAIN (costs off)
WITH cap AS (
SELECT a.model, count(*)::numeric capacity
FROM aircrafts a
JOIN seats s ON a.aircraft_code = s.aircraft_code
GROUP BY a.model

), a AS (
SELECT * FROM cap WHERE model LIKE 'A3pobycS'
), b AS (

SELECT * FROM cap WHERE model LIKE 'BouHrs'

)
SELECT a.model AS airbus, b.model AS boeing
FROM a LEFT JOIN b

ON b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
UNION ALL
SELECT NULL, b.model
FROM b
WHERE NOT EXISTS (

SELECT 1

FROM a

WHERE b.capacity::numeric/a.capacity BETWEEN 0.8 AND 1.2
)
ORDER BY 1,2;



QUERY PLAN

Sort
Sort Key: a.model, b.model
CTE cap
-> HashAggregate
Group Key: (ml.model ->> lang())
-> Hash Join
Hash Cond: (s.aircraft code = ml.aircraft code)
-> Seq Scan on seats s
-> Hash
-> Seq Scan on aircrafts_data ml
CTE a
-> CTE Scan on cap
Filter: (model ~~ 'A3pobyc%'::text)
CTE b
-> CTE Scan on cap cap_1
Filter: (model ~~ 'BouHrs'::text)
->  Append

-> Nested Loop Left Join
Join Filter: (((b.capacity / a.capacity) >= 0.8) AND ((b.capacity /
a.capacity) <= 1.2))
-> CTE Scan on a
-> CTE Scan on b
-> Nested Loop Anti Join
Join Filter: (((b_l.capacity / a 1l.capacity) >= 0.8) AND ((b 1.capacity /
a l.capacity) <= 1.2))
-> (CTE Scanon b b 1
-> CTE Scan on a a1l
(25 rows)



