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[MpnMmeHeHne rpynnupoBKK Poggai“éé

ABHOe yKka3aHue
GROUP BY

Wckntouenue 1y0mmkaToB

DISTINCT
UNION, INTERSECT, EXCEPT

B SQL-3anpoce Habop CTPOK MOXXHO CrpynnupoBaTthb C NOMOLLbH
npegnoxeHna GROUP BY, B coyeTaHnu ¢ KOTOPbIM 0ObIYHO UCMO/b3YHTCA
arperatHble oyHKUMN, 06pabaTbiBaloLle BCe CTPOKM rpynnbl. Moxoxyro
BO3MOXHOCTb /19 OKOHHbIX (OyHKUMIA AaeT npeanoxeHne PARTITION BY.

[pynnupoBKa MOXET BbINOMHATLCA U HESABHO MPU YyCTPaHeHUN Ay6/MKaTos
B 3anpoce co csioBom DISTINCT mnnu ¢ komaHgamm o6paboTkm AByX
HabopoB cTpok (UNION, INTERSECT, EXCEPT 6e3 cnosa ALL), koTopble
yaanawT ayoénukatbl.

CepBep BbIGMPAET oANH 13 A0CTYMHbIX CNOCO60B rPYNMNMPOBKX, YUNTbIBAS
MMeoLLMEeCs pecypcbl, BO3MOXHOCTb MO/TyYUTb OTCOPTUPOBAHHbIE laHHble
[Ns1 KNoYa rpynnupoBKK U Apyrue hakTopsbl.



IIpuMeHEeHHE IPYyNIUPOBKH

BEIIOJTHUM 3aIIpoc, SIBHO I'PYIIUPYIONIUY CTPOKY TabIuIlE Seats 110 KjlaccaM 00CIyKUBaHUS:

=> EXPLAIN (costs off)
SELECT fare_conditions
FROM seats

GROUP BY fare_conditions;

QUERY PLAN
HashAggregate
Group Key: fare conditions
-> Seq Scan on seats
(3 rows)

Teneps MOJIyYUM BCE PA3IUYHEIE KJIACCH OOCITyKUBAHUS:

=> EXPLAIN (costs off)
SELECT DISTINCT fare_conditions
FROM seats;

QUERY PLAN
HashAggregate
Group Key: fare conditions
-> Seq Scan on seats
(3 rows)

B TpeTheM (MCKIIOUUTENbHO yIeOHOM) MPUMepe OBAXKALI IOIYYUM BCE CTPOKHU TaOIUIIE seats ¥ 06beUHUM UX C ITOMOIIBIO
koMaHasl UNION:

=> EXPLAIN (costs off)
SELECT fare_conditions
FROM seats

UNION

SELECT fare_conditions
FROM seats;

QUERY PLAN
HashAggregate
Group Key: seats.fare conditions
->  Append
-> Seq Scan on seats
-> Seq Scan on seats seats_ 1
(5 rows)

Pe3yJ’[bTaTBI BCeX TpeX 3alIpOCOB OAWHAKOBEI, ¥ BO BCEX IIJIaHaX €CThb y3eJl HashAggregate.
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prnnmpOBKa XewnpoBaHNEM Posggres

CYETUUK
/ SELECT year, count(*) cnt
Kop3uHa 00 FROM t
010001 00 | 1970 | 1 GROUP BY year;

1

Kop3uHa 01

Kop3uHa 10

id title year
> 3 |LetltBe 1970
1 | Yellow Submarine 1969
Kop3uHa 11
4 | The Beatles 1968
6 | Abbey Road 1969

|
|
|
|
I
I
I
|
|
|
|
|
|
|
|
|
|
|
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I
|
|
|
|
|
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Mpo naet XelmpoBaHns GbISI0 pacckasaHo B TeMe «TuMbl MHAEKCOB».
Mpu rpynnupoBKe 3HauYeHui MOXET UCMOsIb30BaATLCA NMOXOXUIA NMPUHLINM.

B npumepe Ha cnaiie nokasaHo, KaK BbIYNCASIETCA 3HAYEHME arperaTHom
doyHKUMKM count Npu rpynnMpoBKe No nosto year. CepBep Nosy4vaeT 1 no
oyepean obpabarbiBaeT CTPOKN Tabnnubl.

MpenBapuTe/ibHO PACCUNTLIBAETCS KOMIMUYECTBO KOP3UH — CTEeMeHb Yncna 2,
1 onpeaensieTcsl YMcno paspsaaoB Xell-koaa, coepallux HoMep KOpP3uHbI.
B npumepe Ha cnalige aTo [ABa nocneaHux paspaaa.

[Na CTPOKM BblUMCNSETCA Xel-hyHKLUNUSI OT 3Ha4YeHus year. Mo xew-koay
onpenensieTcss HOMepP KOP3MHbI U B XeLl-Tabnuuy Ao6aBnseTcs 3anmchb
C XeLU-KOAOM, €C/IN €r0 eLle HET B Tab/MLE.

[MOCKONbKY B HalLeM NpuMepe BbIYMCIAETCA 3HaYeHne arperatHom yHKumm
count, B KoM 3anMcu xew-tabnumubl A0MNOSTHUTENIbHO XPaHUTCA CYETUMK,
KOTOpPbI yBeNnunBaeTcs npn ob6paboTke ovepenHOmM CTPOKMN.

B Hallem npumepe nepsasi CTpoka NopoxaaeT HOBYIO 3anuchk B kop3uHe 00.
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prrl NMNPOBKa XeLnpoBaHNEM Pogzgres

/ X SELECT year, count(*) cnt
Kop3uHa 00 FROM t
GROUP BY year;

01000100 | 1970 | 1

1

Kop3uHa 01
100010 01| 1969 | 1 -

Kop3uHa 10

id title year
> 3 |LetltBe 1970
> 1 | Yellow Submarine 1969
Kop3uHa 11
4 | The Beatles 1968
6 | Abbey Road 1969

BTopasi cTpoka nonagaeT B KOp3uHy 01 1 NopoxaaeT B Heli HOBYIO 3amnuchb.
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prnnmpOBKa XewnpoBaHNEM Posggres

i | SELECT year, count(*) cnt
Kop3uHa 00 FROM t
GROUP BY year;

01000100 | 1970 | 1

1

Kop3uHa 01

100010 01| 1969 | 1 -

|
|
|
I
I
I
|
|
|
|
|
|
I
L
|
! Kop3uHa 10
|
|
|
|
|
|
I
I
|
|
|
|
\

id title year

> 3 |LetltBe 1970

> 1 | Yellow Submarine 1969

KopayHa 11 > 4 |The Beatles 1968

110001 11 ‘ 1968 ‘ ! %ﬂ}L/' 6 | Abbey Road 1969
)

TpeTbs CTPOKA NOPOXAAET HOBYHO 3annch B Kop3nHe 11.
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prnnmpOBKa XewnpoBaHNEM Posggres

/ X SELECT year, count(*) cnt
Kop3uHa 00 FROM t
GROUP BY year;

01000100 | 1970 | 1

1

Kop3uHa 01
100010 01 | 1969 | 2 -

kopsuta 10 title year
Let It Be 1970
Yellow Submarine 1969
Kop3uHa 11
E The Beatles 1968
nmmuﬂw%\lk Abbey Road 1969

Xell-koa nocnefaHen CTpoku nonagaet B KOP3nHy ¢ Homepom 01. B kop3uHe
YXe eCTb 3anucb C Taknm 3Ha4YEHNEM K/1toua, NO3TOMY CEPBEP YBENNUYMBaAET
3HayeHne ee cHeTUMKa Ha eanHuly. Ha atom o6paboTtka Tabnmupl
3aBepluaeTcs: B Xel-Tabnmue cobpanmcb BCe YHUKa/IbHbIE 3HAUYEHUS.
ANropuT™M BOo3BpaLlaeT caMu 3HA4YEHUS N UX KOTNYECTBO.

Takoli e anroputm (C HeaHaunTeNbHbIMM MoagudMKaLUSIMA) NCMNONb3YETCS
N ANt NONYYEeHNs1 YHUKa/IbHbIX 3anucei 6e3 BbluMC/IeHUsl arperaTHol
pyHKLUMM, 1 NPU BbIYUCIIEHUN APYTUX arperaTHbIX qoyHKLWIA.



I'pynnupoBKa xeniupoBaHHEM

V3en, KOTOPEIY OTBeYaeT 3a arperanuio MeToIoM XelllnpoBaHus, 0003HavYaeTcs B IJIaHe BHIIONHeHUs Kak HashAggregate:

=> EXPLAIN

SELECT aircraft_code, count(*)
FROM seats

GROUP BY aircraft_code;

QUERY PLAN
HashAggregate (cost=28.09..28.18 rows=9 width=12)
Group Key: aircraft code
-> Seq Scan on seats (cost=0.00..21.39 rows=1339 width=4)
(3 rows)

OfOpaTuTe BHUMaHNUeE HAa HAYaJIbHYIO CTOMMOCTD: PE3yJIbTaThl HAYWHAIOT BEIIABATHCS TOJIBKO II0CJIE€ IIOCTPOEHUS XElll-
TabGIUIIEI IO BCEM CTPOKAM.

BHIIOJTHUB 3alIPOC, MOXKHO YBUIETH 00bEM IIaMsITH, BEIIEIEHHOHN 110 Xell-TabIuIly:

=> EXPLAIN (analyze, timing off, costs off)
SELECT aircraft_code, count(*)

FROM seats

GROUP BY aircraft_code;

QUERY PLAN

HashAggregate (actual rows=9 loops=1)

Group Key: aircraft code

Batches: 1 Memory Usage: 24kB

-> Seq Scan on seats (actual rows=1339 loops=1)
Planning Time: 0.075 ms
Execution Time: 0.292 ms
(6 rows)
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XeL-rpynnmpoBKa N NakeTbl  Posigres

/ ‘ id title year
\ kopauHa 00 |
: ‘ 3 |LetltBe 1970
! ‘ 01010000 ‘ 1965 ‘ 1 % ‘ 1 | Yellow Submarine | 1969
I
i : 4 | The Beatles 1968
| kop3auHa 01 ; 6 | Abbey Road 1969
| ‘ 10001001 ‘ 1969 ‘ 2 }‘ | 2 | Please Please Me | 1963
I
| ! 7 | Help! 1965
|
| kop3uHa 10 | 5 | AHard Day's Night | 1964
|
: 11010010 1963 | 1 j<— 8 | Revolver 1966
| |
|
‘, kop3uHa 11 ! @
| |
| | 01011011 1966 | 1 <
: ‘ naket 1
. 1

N ______ - 01000100 | 1970

work_mem x hash_mem_multiplier = 11000111 | 1968
= 4AMB x 2 00110110 | 1964

10

Ecnv BblgeneHHon namATn He XBaTaeT, UCXOAHbI Habop pa3brBaeTcsa Ha
yacTu (naketbl), Tak YTOObI XeLl-Tabnmua 41a Kaxaoro naketa ymelianach
B OnepaTuBHOM naMaTn. PacueTHoe KONM4eCcTBO NakeToB — CTENEHb
yncna 2; B Xel-Koae BblAEeNAETCA HY)XHOe KONIMYeCcTBo BUTOB, KOTOpble
onpeLensaT NpUHaLIeXHOCTb 3annucy nakeTy (Ha crnanje ABa nakeTta,
MO3TOMY [OCTATOYHO OAHOro 6uta). Xew-tabnuua ans naketa 0
pacrnosnaraeTca B onepaTnBHON NamATH, CTPOKN OCTa/IbHbIX MNaKeToB
MOMeLLLaTCA BO BpeMeHHble daisibl — KaKAblil NakeT B CBOI oaiis.

cnonb3oBaHne BpeMeHHbIX (painfioB 3HaUYMTENIbHO CHUXaEeT
MNPOU3BOANTENBHOCTb, U NPU XeLUMPOBaHUM 3TOT 3PJEKT NPOABNAETCA
CUNIbHee, YeM 419 ApYrux asiropuTtMoB. Moatomy npu rpynnupoBke
XelmpoBaHeM BblaenseTtca work_mem x hash_mem_multiplier
onepatvBHOM NaMATX — N0 YMO/IYaHUIO BABOE 60/bLUe, YeM OObIYHO.
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XeL-rpynnmpoBKa N NakeTbl  Posigres

kop3vHa 00

01000100 | 1970 | 1|

Kop3vHa 01

00110110 | 1964 | 1|

Kop3uHa 11

11000111 | 1968 1| I
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- 01000100 | 1970

work_mem x hash_mem_multiplier 11000111 | 1968
00110110 | 1964

11

3aTteM KaxApblii U3 NaKkeToB, 3anncaHHbIX BO BPEMEHHbIE (daii/bl, YUNTAETCA B
namMsaTb U hOPMMPYET HOBYIO XeLU-Tabnumuy.

[Mocne 06paboTkM BCEX NCXOAHbIX CTPOK, & Takke Kaxkaoro u3
[OMNOTHUTENbHBIX NAKETOB CepBep MOXET BO3BpaLlaTb YaCTUYHbIE
pe3ynbTrarbl (CTPOKN A1 KaXKAOW rpynnbl BCerga HaxogAaTcs B O4HOM
nakere).



Xem-rpynnupoBKa U MaKeThbl

PaccMoTpuM mjIaH Ipyroro 3ampoca, ¢ TPYIIUPOBKOM 10 GOIbINON TabIule:

=> EXPLAIN

SELECT book_ref, count(*)
FROM tickets

GROUP BY book_ref;

QUERY PLAN
HashAggregate (cost=244836.20..282560.06 rows=1467890 width=15)
Group Key: book ref
Planned Partitions: 32
-> Seq Scan on tickets (cost=0.00..78912.54 rows=2949754 width=7)
(4 rows)

B ntaHe mosiBUIOCh mpemioxkenue Planned Partitions — onTumMu3aTop mpeamnosaraeT, YTO XeIl-Tabnauia He IOMECTUTCS B
BBEIOEJIEHHYIO [TaMsTh U IPUAETCS pa30uBaTh €€ Ha IMaKeTH.

BrimonHuM 3amnpoc:

=> EXPLAIN (analyze, timing off, costs off)
SELECT book_ref, count(*)

FROM tickets

GROUP BY book_ref;

QUERY PLAN
HashAggregate (actual rows=2111110 loops=1)
Group Key: book ref
Batches: 33 Memory Usage: 8209kB Disk Usage: 95584kB
-> Seq Scan on tickets (actual rows=2949857 loops=1)
Planning Time: 0.075 ms
Execution Time: 2249.967 ms
(6 rows)

HpI/I BBEITIOJTHEHHWHU Pa3Mep OOHOI'O M3 IIAaKETOB OKa3aJICsA CIHUIIKOM BEJIHK, IIO3TOMY OH OBITT HOOIIOJTHUTEJIBHO pa36HT Ha OBa
6onee Menkux nakera. O0mee KonudecTBo akeToB (Batches) yBenumuuiocs 1o cpaBHEHHUIO C paCYETHBIM.
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[pynnnupoBKa COPTUPOBKOW  Posigres

SELECT DISTINCT year

FROM t;
Habop
OTCOpPTMPOBaH 1968
1969
id title year 1970
4 | The Beatles 1968
A KOM4yecTBO
1 | Yellow Submarine 1969
6 | Abbey Road 1969
1968 1
3 |LetltBe 1970
1969 2
1970 1

SELECT year, count(year)
FROM t
GROUP BY year;,

13

NcknioueHve ay6numkaToB v rpynnmpoBKa MOTYT BbINONMHATLCA HE TOSIbKO
MyTEM XeLLUMPOBaHUA, HO U C NOMOLLbIO COPTUPOBKN. B aTOM criyyae
TpebyeTca Habop AaHHbIX, NpeaBapuTelbHO OTCOPTUPOBAHHbIV MO NOMAM
rPYNNUPOBKM.

¥Y3en Unigue ycTpaHsieT ay6nukaTtbl, 06aBNss K pesynibtaty ovepeaHoe
3HauYeHue, ecnn OHO He COBMaAaeT C NPeablayLLVM.

¥Y3en GroupAggregate Bo3BpallaeT arpermposaHHble faHHble. B npumepe
Ha crange y3en CTpouT CMUCOK pas/INyHbIX 3HaYeHWin Nons year,
NoAcCUNTbIBasA, CKOMIbKO pa3 BCTPETUIOCH KaxKA0e N3 HUX B Habope AaHHbIX.

Kak 6b1/10 paccMOTPEHO B npeablayLuen tTeme, ynopsagodeHHblin Habop CTPOoK
MOXET ObITb MO/yYeH C NOMOLLbI NHAEKCHOrO AOCTYyNna Unn B pesynsrare
COpPTMPOBKM B y3ne Sort. B nepsom cnyyae y3nbl Unique n GroupAggregate
06bI4HO Gonee BbIrogHbl, Yem HashAggregate, NOCKOMbKY BbIMNOTHAKTCA
ObICTPO 1 He TpebytoT MHOro NnamAaTn. OgHako BO BTOPOM criyvyae
NOCTpOeHne XeLw-Tabnuubl, Kak npasuio, apgekTneHee COPTUPOBKM.

B otnnume ot HashAggregate, oba y3na: Unique n GroupAggregate —
BO3BpaLLaloT yrnopaaoveHHble AaHHbIe.,



I'pynnupoBKa COPTHPOBKOH

IIpumep maHa ¢ y3mom GroupAggregate, B KOTOPOM IPOUCXOAUT TPYIIIMPOBKA OTCOPTUPOBAHHOrO HaGopa:

=> EXPLAIN (costs off)

SELECT ticket_no, count(ticket_no)
FROM ticket_flights

GROUP BY ticket_no;

QUERY PLAN
GroupAggregate
Group Key: ticket no
-> Index Only Scan using ticket flights pkey on ticket flights
(3 rows)

B aTOM 3ampoce cOpTUPOBKY HaGOpa JAaHHEIX 00eClIeYnBaeT WHAEKCHEIN JOCTYII.
3amnpoc ¢ DISTINCT ucnosne3yet Ot yCTpaHeHus ny6nukaTtoB y3en Unique:

=> EXPLAIN (costs off)
SELECT DISTINCT ticket_no
FROM ticket_flights
ORDER BY ticket_no;

QUERY PLAN
Result
-> Unique
-> Index Only Scan using ticket flights pkey on ticket flights
(3 rows)

TTockONBKY y3€eJI BO3BpaIaeT pe3ysbTaThl, YIIOPSIOUYEHHEIE TaK XKe, Kak TpeOyeT npemnoxenne ORDER BY,
IOIIOJIHUTEJIbHAS COPTUPOBKA He TpedyeTcs.

KoMOuHHMpOBaHHasi IPyNIIUPOBKA

IIpu rpynnupoBKe 10 HECKOJIBKUM HabopaM mosel (KoTopast BO3HUKAeT IIPU UCIIOIb30BaHuu KOHCTPyKIni GROUPING
SETS, CUBE unu ROLLUP B npennoxenuun GROUP BY) Mo3keT oKa3aTbCs BRITOJTHBIM COBMECTHO HCIIOJIb30BaTh
TPYNIIIUPOBKY XEIIMPOBAaHUEM U TPYIIHUPOBKY COPTUPOBKOM. B mTaHe 3ampoca Takasi KOMOMHUPOBAaHHAsI TPYIIIIUPOBKA
oToOpazkaeTcs B Bufe y3na MixedAggregate.

B KauecTBe puMepa pacCMOTPUM 3aIPocC K TabJIHIle IEPEIETOB, B KOTOPOM IIOfCUYHUTHIBAETCS U 00beAUHSIETCS KOJIMIECTBO
CTPOK AJISI TPEX Pa3JIMYHBIX BADUAHTOB I'PYIIIUPOBKHU:

=> EXPLAIN (costs off)
SELECT fare_conditions, ticket_no, amount, count(*)
FROM ticket_flights
GROUP BY
GROUPING SETS (fare_conditions, ticket_no, amount);

QUERY PLAN
MixedAggregate
Hash Key: amount
Group Key: fare conditions
Sort Key: ticket_no
Group Key: ticket no
-> Sort
Sort Key: fare conditions
-> Seq Scan on ticket flights
(8 rows)

V3en MixedAggregate nmonydaeT HaGOp JaHHEIX, OTCOPTUPOBAHHEIM 10 cToyIOmy fare conditions.

Ha nepBoM 3Tane B IIpoIecce YTeHUs: Habopa BHIIOJIHSAETCS TPYyNIUPOBKa 1o cronbiy fare conditions (Group Key). ITo
Mepe 4YTeHUs CTPOKU IlepeyIopsfoYnBaTCs 0 cTonoIy ticket no u omMHOBpEMEHHO C 3TUM 3allMCHIBAIOTCS B XeII-TabIuIry
C KJII0YOM amount.

Ha BTOpOM 3Tame cKaHUpPyeTCcsi Habop CTPOK, OTCOPTUPOBAHHEBIN Ha NIPefbIAyIeM 3Tame 1o cTonbiy ticket no, u 3Hauenus
TPYIIIUPYIOTCS 110 9TOMY ke cTombiy (Sort Key u Bnoxkennsiit Group Key).

HakoHell, CKaHUPYeTCs Xeul-Tabuila, MOArOTOBIIeHHAsI Ha IIEPBOM 9Talle, ¥ 3HaUYeHUs TPYIIUPYIOTCS MO CTOIOIy amount
(Hash Key).
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B napannenbHbIX nnaHax Posggres

Finalize Finalize
HashAggregate GroupAggregate
X
Gather
Gather
Sort Sort

Partial Partial Partial
HashAggregate HashAggregate HashAggregate

T [ T
Parallel Parallel Parallel
SeqScan SeqScan SeqScan

Partial
HashAggregate

I
i

Parallel
SeqScan
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Arperauusi He UMeeT creunanbHON NnapannenbHON peannsaymm, HO MOXeT
BbINOIHATLCA B NapasifieibHbIX NaaHax. B aTom cnyyae kaxablii paboymii
npoLecc arpervpyeT CBOK YacTb [aHHbIX U nepefaeT pesynsrar y31y
Gather, koTopblin cOBMpaeT AaHHble B eAnHbIA Habop. Creayownii y3en
BbIMOJIHAET arperaumio o6begnHEHHOro Habopa 1 BblYUCNAET 3HAYEHNE
arperatHoin qoyHKLUMN,

Mpumep Takoro naaHa nokasaH Ha cnaiige cneea. O6bIYHO TaKo BapuaHT
BbIMIPbIBAET, €C/NM KOJIMYECTBO rPynn AOCTATOUYHO BE/UKO.

Ecnu e rpynn HEMHOTO, MOXET OKa3aTbCsl BbIrOAHLIM OTCOPTMPOBATb
CTpynnMpoBaHHbIe CTPOKM B KaXXA0M npoLlecce. A gasblie BOCNo/1b30BaTbCs
TeM, 4To Habopbl YNOPSII0YEHbI, U HA NOC/eAHEM 3Tane BbINO/HUTL Goslee
ObICTPYIO FPYNMMPOBKY COPTUPOBKOIA.

Mpumep Takoro naaHa nokasaH Ha craiifie cnpasa.



B IIapa’iyieJIbHBIX IVIaHaX

CrpynnupyeM CTPOKHU TabOIUITE IIepejIeTOB II0 pelicaM (MX, OYeBUOHO, MHOTI'0):

=> EXPLAIN (analyze, timing off, costs off)
SELECT flight_id, count(*)

FROM ticket_flights

GROUP BY flight_id;

QUERY PLAN
Finalize HashAggregate (actual rows=150588 loops=1)
Group Key: flight id
Batches: 5 Memory Usage: 8241kB Disk Usage: 7816kB
-> Gather (actual rows=439326 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Partial HashAggregate (actual rows=146442 loops=3)
Group Key: flight id
Batches: 5 Memory Usage: 8241kB Disk Usage: 27704kB
Worker 0: Batches: 5 Memory Usage: 8241kB Disk Usage: 27672kB
Worker 1: Batches: 5 Memory Usage: 8241kB Disk Usage: 27784kB
-> Parallel Seq Scan on ticket flights (actual rows=2797284 loops=3)
Planning Time: 0.107 ms
Execution Time: 6192.673 ms
(14 rows)

3mech Kaxkawli mpouecc B y3ine Partial HashAggregate BrruncnseT arperatayio GyHKIUIO II0 CBOUM HAHHEIM C IIOMOIIBIO
CcoOCTBEHHOH Xem-Tabmunksl. Begymuii mpouecc nocne c6opa faHHEIX B y37ie Gather monyyaet uToroBoe 3HaUYeHUE
arperaTta, o0benuHssa rpynmnsl B y3ine Finalize HashAggregate Toxke ¢ TOMOIIBIO XEIITHPOBAHUS.

Teneps crpynnupyeM CTPOKY TaGJIUITE IepesieToB o crouMoctu. KonmnuecTBo rpynn 6ymet HeGOIbIIIM:

=> SELECT count(DISTINCT amount) FROM ticket_flights;

Kak 6ymeT BBIIIOIHATHCS TaKOM 3ampoc?

=> EXPLAIN (analyze, timing off, costs off)
SELECT amount, count(*)

FROM ticket_flights

GROUP BY amount;

QUERY PLAN

Finalize GroupAggregate (actual rows=338 loops=1)
Group Key: amount
-> Gather Merge (actual rows=993 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Sort (actual rows=331 loops=3)
Sort Key: amount
Sort Method: quicksort Memory: 38kB
Worker 0: Sort Method: quicksort Memory: 37kB
Worker 1: Sort Method: quicksort Memory: 38kB
-> Partial HashAggregate (actual rows=331 loops=3)
Group Key: amount
Batches: 1 Memory Usage: 61kB
Worker 0: Batches: 1 Memory Usage: 61kB
Worker 1: Batches: 1 Memory Usage: 61kB
-> Parallel Seq Scan on ticket flights (actual rows=2797284 loops=3)
Planning Time: 0.084 ms
Execution Time: 2533.611 ms
(18 rows)

TToCKOJIBKY TPyl HEMHOT'0, OKQ3kEBAE€TCS BEITOJHEIM OTCOPTHPOBATH PE3yJIbTAThl B KAXKIOM IIporecce (Sort), cobpaTs Ux B
BenyllleM IIpoliecce B OOUH OTCOPTUPOBaHHEIM Habop (Gather Merge), a 3aTeM, 00beIUHSS IPYIIILL, BEIYUCIUTE arperaTHyo
dyuxkuio (Finalize GroupAggregate).






OKOHHble (PyHKUUN Pog?ET-“éE

['pynnupoBKa Bceraa UCIoib3yeT COPTUPOBKY

OVER (PARTITION BY) OVER (PARTITION BY ORDER BY)

12345 12345
12345 12345
12345 12345
12345 121345
12345 12345
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[pynnupoBKa UCNosb3yeTcs U B OKOHHbIX PYHKLMSIX.

Ecnu onpegeneHne okHa BktovaeT KOHCTpykuuio PARTITION BY, okoHHas
oyHKUMA BbIYUCISAETCA HA OCHOBE Tpynmn CTPOK (aHasTIOrMYHO rpynnupoBKe
GROUP BY).

[Ns KaXA0W rpynnbl CTPOK rpaHuLbl paMKM MEHSAIOTCS B CBOMX Npeaenax.
Ecnv npu 3TOM HET ApYrux yKasaHuiA, ns BCEX CTPOK OfIHOM rpynnbl 6yaet
Nosly4YeHo oAMHAKOBOE 3HauyeHune yHKLNN.

Kak 1 B npumepe 13 Tembl «CopTupoBKa», ykasaHne ORDER BY
ynopsiiouMBaET CTPOKM B KaXKAOW rpynne; B 3TOM c/lydae npegnonaraeTtcs,
4YTO pamMKa OxBaTbiBaeT CTPOKN OT NepBON 40 TEKYLLENA.

B otnume ot 06bI4HON rpynnupoBkn GROUP BY, rpynnupoBka

B onpeenieHnn okHa Bcerga peasin3yetcs ¢ NOMOLLbI0 COPTUPOBKN: NnaH
CTpoOUTCA Tak, YToObI Ha BXxoA y3n1y WindowAgg npuviien Habop CTPOK,
OTCOPTUPOBAaHHbI CHavana no kaodam rpynnuposku PARTITION BY,

a 3atem — no kntodam coptuposku ORDER BY. XellunpoBaHue He
NpUMeHAeTca faxe B oTCyTCcTBUE KOHCTPYKUnM ORDER BY.



o)) PROFESSIONAL

Toru Posigres

['pyrninpoBKa MPpOMCXOAUT He TOJILKO TIPU arperaLiuu,
HO Y TIpYU yCTpaHeHUH [y0/IMKaToB

BrinosiasieTcs ¢ IIOMOILIBHO XemrpPOBaHUA U/IN COPTUPOBKH
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[1pakTnKa POQSFEE

1. Kak BbINOIHAETCS 3aMpoC, BIYUC/SIOMN KOJIAUeCTBO MECT
Ka)XK/I0l KaTeropuu B Tabnuiie seats?
[TorpoGyiiTe co 3HaUEHUSIMU TApaMeTPOB TI0 YMOTUaHHUIO,
a 3aTeM 3arpeTuTe IPYNIUPOBKY XelIMPOBaHKUEM.

2. V3yuuTe 3ampocC C OKOHHOM (DyHKLMeH U TIpeiyiokKeHneM
PARTITION BY:
SELECT status, count(*) OVER (PARTITION BY status)
FROM flights
WHERE flight_no = 'PGOGO7'

AND departure_airport = 'VKO'
AND flight_id BETWEEN 24104 AND 24115;

obaBbTe BbI30B (hYHKIIMM row_number ¢ TeM ke OKHOM
Y CpaBHUTE pe3y/IbTaThl U IJIaHbI BbITIO/THEHUSI.
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1. 3anpoc:

SELECT fare_conditions, count(*)
FROM seats
GROUP BY fare_conditions;

[na 3anpeta rpynnupoBKM XeLLpoBaHNeM YyCTaHOBUTE napamMeTp
enable_hashagg B off.



1. Pa3Hble CIOCOOBI TPYyNIIHUPOBKH

CHayarsa BBIIIOJITHUM 3aIlIpoc CO 3HAYEHUAMH IIapaMeTPOB II0 YMOJIYaHUIO:

=> EXPLAIN

SELECT fare_conditions, count(*)
FROM seats

GROUP BY fare_conditions;

QUERY PLAN

HashAggregate (cost=28.09..28.12 rows=3 width=16)

Group Key: fare conditions

-> Seq Scan on seats (cost=0.00..21.39 rows=1339 width=8)
(3 rows)

Il5s rpynnupoBKY Hcnonb3yeTcs y3en HashAggregate.
3anpeTuM IrpyniupoBKY XeIIupPOBaHUEM:

=> SET enable_hashagg = off;

SET

TTOBTOPHO BHIIIOJIHUM 3aIIPOC ¥ CPaBHUM IIJIaHEI BEITIOJTHEHUS:

=> EXPLAIN

SELECT fare_conditions, count(*)
FROM seats

GROUP BY fare_conditions;

QUERY PLAN
GroupAggregate (cost=90.93..101.00 rows=3 width=16)
Group Key: fare conditions
-> Sort (cost=90.93..94.28 rows=1339 width=8)
Sort Key: fare conditions
-> Seq Scan on seats (cost=0.00..21.39 rows=1339 width=8)
(5 rows)

Temneps ocTaeTcsl TOJIBPKO BapuaHT C y31noM GroupAggregate, a Aj1s Hero NPUXOOUTCS COPTUPOBaTh NaHHEIE B y3ie Sort.
BepHeM 3HaueHUE 10 YMOIYaHUIO:

=> RESET enable_hashagg;

RESET

2. OxonnbIie pyaknuu u PARTITION BY

HpI/IBe,E[eHHI)II;I 3allpoC BO3Bpallla€T KOJINYECTBO 3JIEMEHTOB B Ka}KJIOI:I rpyiie:

=> SELECT status, count(*) OVER (PARTITION BY status)
FROM flights

WHERE flight_no = 'PG0O007'

AND departure_airport = 'VKO'

AND flight_id BETWEEN 24104 AND 24115;

status | count

Arrived |
Arrived |
Arrived |
Arrived |
Scheduled |
Scheduled |
(6 rows)

B n1aHe BHIIOJIHEHUS BUAHO, YTO IPYIIIMPOBKA o0eclieyuBaeTcs TeM xke y371oM WindowAgg, KOTOPEIH MEL BUOEJIH IIPU
Hucnonb3oBaHuu KoHCTpyKuu ORDER BY B onpefesieHUN OKHa:



=> EXPLAIN (costs off)

SELECT status, count(*) OVER (PARTITION BY status)
FROM flights

WHERE flight_no = 'PG0007'

AND departure_airport = 'VKO'

AND flight_id BETWEEN 24104 AND 24115;

QUERY PLAN

WindowAgg
-> Sort
Sort Key: status
-> Index Scan using flights pkey on flights
Index Cond: ((flight id >= 24104) AND (flight id <= 24115))
Filter: ((flight no = 'PGO007'::bpchar) AND (departure airport =
'VKO': :bpchar))
(6 rows)

[To6aBuM HOMeED TEKYIlel CTPOKU B ee I'PYIIIe C IOMOIIbI0 pyHKIMYU row number():

=> SELECT status,
count(*) OVER (PARTITION BY status),
row_number() OVER (PARTITION BY status)
FROM flights
WHERE flight_no = 'PG0O007'
AND departure_airport = 'VKO'
AND flight_id BETWEEN 24104 AND 24115;

status | count | row number

Arrived | 4 |
Arrived | 4 |
Arrived | 4 |
Arrived | 4 |
Scheduled | 2 |
Scheduled | 2 |
(6 rows)

[To6aBneHVe HOBOM GYHKIUY C COBIIANAIONINM OKHOM He IIOPOKIaeT HOBLIE Y3JIbl B IIJIaHe:

=> EXPLAIN (costs off)

SELECT status,
count(*) OVER (PARTITION BY status),
row_number() OVER (PARTITION BY status)

FROM flights

WHERE flight_no = 'PG0007'

AND departure_airport = 'VKO'

AND flight_id BETWEEN 24104 AND 24115;

QUERY PLAN

WindowAgg
-> Sort
Sort Key: status
-> Index Scan using flights pkey on flights
Index Cond: ((flight id >= 24104) AND (flight id <= 24115))
Filter: ((flight no = 'PGO0GO7'::bpchar) AND (departure airport =
'VKO'::bpchar))
(6 rows)



