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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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Tembl Posigres

CkaHMpOBaHMe 110 OMTOBOI KapTe

CpaBHeHue 3((eKTUBHOCTH pa3HbIX METOJOB JOCTyTIa



butoBasa kapTta

[TocTpoenue 6uToBo# KapThl (Bitmap Index Scan)
CkaHupoBaHHe 1o 0uToBOi KapTe (Bitmap Heap Scan)
Vcrnonb30BaHue NaMsATH

[TapannensHoe ckaHupoBaHue (Parallel Bitmap Heap Scan)
OObenrHeHre OUTOBBIX KapT

Knacrepusanus
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Bitmap Index Scan Posigres
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[MpOCMOTP OAHUX M TeX Xe TabfMyHbIX CTPaHWL, MO HECKO/bKY pas3 KpaiHe
HeadhdpekTBeH. [laxe B /ydllem cryyae, ecriv Hy>Has cTpaHuua
HaxoauTcsa B Oy(pepHOM KaLle, ee HYXXHO HalTn 1 3abnoknposaTtb (CM. Kypc
DBA2: Tema «bydiepHblii Kaww» Mmoayns «)XXKypHasimpoBaHue»), a B XyALem
NPUXoAMUTCA UMETL Ae/10 C NPOM3BOJIbHLIMU YTEHUAMW C ANCKA.

UYTO6b! HE TPATUTb PECYPChI Ha NOBTOPHbIV NPOCMOTP TAb/IMYHBIX CTPaHWL,
NPUMEHSIETCS ellle OANH Cnocob A0CTyna — CKaHMpoBaHue No 6UTOBOWA
kapTe. OH NOX0X Ha 0ObIYHbIA MHAEKCHbI AOCTYN, HO NPONCXOAUT B ABa
aTana.

CHauasna ckaHupyetca nHaekc (Bitmap Index Scan) n B /ilokasibHOM NaMATK
npouecca cTpouTca 6utoBast Kapta. B aToM KapTe 0TMe4yaroTCcs Te CTPOKN,
KOTOpble A0/MKHbI ObITb NPOYNTAHBI.



Bitmap Heap Scan Po&a?sze:

Korga nHaekc npockaHnposaH 1 6utoBas KapTa rotoea, HaunMHaeTcs
CkaHupoBaHune Tabnuubl (Bitmap Heap Scan). MNpu atom:

- CTpaHULbl YnTaoTCA nocnegoBarenbHo (YBeMumMBaeTcs WaHe
BOCnosib3oBaTbCcA kawem OC);

- K&Xas CTPaHuLa NPoCMaTPVBAETCSH POBHO OfIMH pas.
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ichonb3oBaHne namMaTu Posigres

buToBasi KapTa 6e3 MoTepy TOUHOCTH

IMOKa pada3Mep KdpPThI HeE IIPEBLIIIAET work_mem,
I/IH(I)OPMEII_II/IH XPAHUTCA C TOYHOCTBIO 4O CTPOKHU

butoBas Kapra C 1oTepei TOUHOCTH
€CJIM TIaM$ITh 3aKOHUM/IACh, TPOUCXOJUT OrpybieHue
YacTH y>Ke TOCTPOEHHOM KapThl /J0 OT/ie/IbHBIX CTPaHHUL]
TIPY YTeHUU TaOJIMYHOM CTPAaHULIBI TpeOyeTcst reperpoBepKa yCI0BHMA

TpebyeTcst mpumepHo 1 Mb namsiti Ha 64 I'b aHHBIX;
orpaHvueHye MaMsATH MOXKeT OBbITh MPeBbIIIEHO

Jlornueckn 6UTOBYHO KapTy MOXHO NpeacTaBnsTb cebe, Kak GUTOBbIi
MaccuB, B KOTOPOM KaxKaon TabAMYHOM CTPOKE COOTBETCTBYET OTAE/bHbIi
6uT. Ha camom fgene kapta nogeneHa Ha oparmMmeHTbl; A4Ns KaKaoro
dhparmeHTa ykazaHa HadasnibHas TabnmyHas cTpaHuua u ganee cnegyet He
Oo4YeHb 60/MbLLONK BUTOBbLIN MaccuB. 3a CYET 3TOro GuToBasi KapTa, B KOTOPOW
OTMEeYEHO BCEro HeCKO/IbKO CTPOK, OyaeT 3aHMMarb HEMHOIro MecTa.

ButoBasi kapTa XpaHUTCS B NTOKa/IbHOM NamAaTn 06CnyXuBatoLero npoyecca
N Nog ee XxpaHeHue BblaensietTcsa work_mem 6anToB. BpeMeHHble daitsibl
HWKOr4a He UCMOosb3YHTCS.

Ecnn kapTa nepectaeT noMeLarbca B work_mem, 4acTb ee (oparmeHToB
«OrpyonsieTca» — Kaxabli 6UT HaYMHAET COOTBETCTBOBATL LIE10M
cTpaHuue, a He otaenbHon cTpoke (lossy bitmap). OcBo6oamBLLIEECH MECTO
MCNONb3YETCS ANA TOro, YTo6bl MPOAOC/IKUTL CTPOUTL KapTy.

B npuHumMne, Npu CUbHO OrPaHNYeHHOM Work_mem n 60/blLLOol BbIGOPKeE,
6UTOBasn KapTa MOXET He NOMeCTUTLCA B NaMsITU, AaXe ec/i B Heli COBCEM
He ocTaHeTcsl MHopMaL MK Ha YPOBHE CTPOK. B TakoM cnyyae orpaHmyeHune
work_mem Hapyliaetcsi — nof, KapTy 6yAeT A0No/HUTENIbHO BblgeneHo
CTO/IbKO NaMsATU, CKOSTIbKO HEOGXOAMMO.

Mpn noTepe TOUHOCTU TpebyeTcsA NepenpoBepKa yCoBUA Npu YTEHNN
Tab/IMYHbIX CTPaHWL, a 3TO CKa3blBAETCA Ha NPOU3BOAUTENBLHOCTU. ECnn
[Be 6UTOBblE KapTbl 0ObEANHAIOTCS, NpUYeM hparMeHT XoTHa 6bl O4HOM U3
KapT HETOYHbIN, TO U Pe3y/bTUPYHOLWMIA hparMeHT TOXe BbIHYXAEHHO OyaeT
HeTo4YHbIM. [o3TOMYy pasmep work_mem vrpaeT 60/1bLIYI0 POsib AJ/151 3TOro
crnocoba gocryna.



Parallel Bitmap Heap Scan Pogga’?és%
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CKaHI/IpOBaHI/Ie no 6utoBou KapTe MOXET BbINMO/IHATLCA Napa/1/1€/1bHO.

MepBblii 3Tan — cKkaHWpPOBaHUE MHAEKCa — BCErAa BbINOHSAETCS
nocneaoBaTeNbHO BeAyLUM NPOLECCOM.

A BTOpOW aTan — cKaHnpoBaHune Tabnnubl — BbINOIHAETCA padounmm
npoueccamn napannefnibHo. ITo NPOUCXOANT aHaI0OMMYHO NapasiielbHOMY
nocriefoBare/lbHOMy CKaHUPOBaHMUIO.
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[eMoHCcTpayus Pos{gres




CpaBHeHne ap(PEeKTUBHOCTH e

CpaBHeHUe pa3IUuHbIX MEeTOJO0B 0CTyMa
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CpaBHeHne apPEeKTUBHOCTN Posigres
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3HAUeHHS CEIeKTUBHOCTEM Sq U Sy 3dBUCAT OT Ta6J'II/IL[I:I " UHJEeKCa
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HOeKCHOEe cKaHMpOoBaHMe Nyuyllie BCero paboTaeT rnpu O4eHb BbICOKOWA
CENEKTUBHOCTU, KOraa rno MHAEKCY BblGMPaeTcs OAHO UM HECKOJ/TbKO
3HaYeHu.

Mpwu cpeaHei cenekTMBHOCTU Mydllie BCEro NokasbliBaeT cebsi ckaHMpoBaHWe
no 6utoBoii kapTe. OHO paboTaeT Nyylle MHAEKCHOr0 CKaHWPOBaHUS,
MOCKO/IbKY 06X0AMTCS 6€3 NOBTOPHbIX UTEHUIA OAHUX N TEX XEe CTPaHWL,.
OHaKo ckaHMpOoBaHWe No GUTOBOI KapTe MMeeT HaknadHble pacxofbl Ha
MOCTPOEHNe KapTbl, MO3TOMY NPU BbICOKOIN CENEKTUBHOCTA OHO
MPOUrPbIBAET.

[Mpy HN3KON CeNeKTUBHOCTM Nydlle Bcero pabortaeT nocnegosaresibHOe
CKaHMpoBaHue: ec/im Hafo BblIGpaTb BCE WUN NOYTU BCE Tab/IMYHbIE CTPOKM,
obpalleHne K MHAEKCHbIM CTPaHuLam ToNbKO A06aBnseT HaknagHble
pacxofbl. AT0T 3P EKT yCUMBaAETCH B Cnyvae Bpaljarolmxca ANCKOoB, rae
CTOMMOCTb MPOUN3BO/IbHOIO YTEHUS CYLECTBEHHO BbIlLE CTOMMOCTM YTEHUS
nocnefoBare/ibHO PacnosiIoKEHHbIX CTPaHUL,

KOHKpETHble 3HAYEHUS CENEKTUBHOCTEN, NPW KOTOPbIX CTAHOBUTCS BbIFOAHO
NepeknYMTLCA Ha Apyroii MeTod A0CTyna, CU/IbHO 3aBUCAT OT KOHKPETHOW
Tab/MLUbl N KOHKPETHOIO NMHAEKca. MAaHMPOoBLUMK YUNTbIBAET MHOXECTBO
napamMeTpoB, YTOObI BbiOpaTb Hanbosiee NoAXOAALMIA CNOCO6.

ELle oAHO 3aMeyaHne: Npv UHAEKCHOM [10CTyne pe3y/ibTaT Bo3BpalllaeTcs
OTCOPTMPOBAHHbLIM, YTO B pPsifle C/lyYaeB yBEMUMBAET NPUBEKATENNbHOCTb
TAKOro AOCTYNa Aaxe Npu HU3KOW CeNEeKTUBHOCTMW.
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Index Scan / Bitmap Scan Pos{gres
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Ecnu gaHHble B Tabnuue msnyeckn ynopsigodeHsl, 06bIMHOE MHAEKCHOE
CKaHMpoBaHune He ByaeT BO3BpaLaTbCs K O4HOM 1 TOW e TabfMyHoM
CTpaHuLe NOBTOPHO. B Takom (HeYacTom Ha npakTUKe) cnyyae MeTof
CKaHMPOBaHUA N0 GUTOBOI KapTe TEPSIET CMbIC/T, NPOUTrPbIBasi 06bIYHOMY
NHOEKCHOMY CKaHMpPOBaHNIO.

PasymeeTcs, N/1aHMPOBLMK 3TO TOXE YUNTbIBAET (Kak UMEHHO 3TO paboTaer,
roBOpuTCS B TeMe «CTaTuCTUKa»).
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CpaBHeHne apPEeKTUBHOCTN Posigres
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s¢dextriBHOCTE Index Only Scan 3aBUCUT OT KapThl BUAUMOCTH
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MeToa NCKNIUNTENbHO MHAEKCHOTO CKAHMPOBAHUS CU/TbHO 3aBUCUT OT
aKTya/IbHOCTW KapTbl BUAMMOCTY (M OT TOTO, HACKO/IbKO MHOTO CTpaHuL,
[leNCTBMTENbHO CoAEePXaT TOMbKO akTyasibHble BEPCUM CTPOK).

B ny4ywem cnyyae aToT METoA A0CTyNa MOXET 6bITb 3(hheKkTUBHEN
nocnefoBare/ibHOro CKaHMPOBaHNA faxe NPY HU3KOW CeNeKTUBHOCTY (ecnu
NHAEKC MeHbLle, Yem Tabnnuya, n ocobeHHo Ha SSD-anckax).

B xyallem cnydae, korga Tpebyetcs npoBepsTh BUAMMOCTb KaX/0i CTPOKY,
3TOT METoA, A0CTYNa BbIPOXAAETCS B 0ObIYHOE NHAEKCHOE CKaHMPOBaHNE.

[Mo3ToMy NAaHMPOBLLMKY NMPUXOAMTCS YUUTbIBATb COCTOSIHME KapTbl
BMANMOCTU: NPK HEGNAronpPUATHOM MPOrHO3e UCKIUNUTENBHO MHAEKCHOE
CKaHMPOBaHWe He NPUMEHSIETCA U3-3a ONAacHOCTU NONYyYNTb 3aMef/ieHne
BMECTO YCKOPEHUS.



ITormn Pogzgfséﬁi

CkaHMpOBaHMe 110 OMTOBOI KapTe

WCKJTF0YaeT MOBTOPHOE UTeHHe TabIMYHbIX CTPAHHL]
T03BOJISIET OOBEVHATE HEeCKOILKO UH/IEKCOB
3¢ b eKTUBHO TIPU Cpe/iHel CeTeKTUBHOCTH

Heckonbko MeTO0B 0CTyTa MO3BOJISIOT TJIAHUPOBILUKY
BbIOpATh JyYIlIMi, YUUTHIBasi pa3/iuuHble (PaKTOpbI:

Ce/IeKTUBHOCTb YCIOBUSI
HeoOX0MMOCTb 00paIaThcs K Tab/uile U KapTa BUAUMOCTH
COOTBETCTBHeE TOPsAKA JaHHbIX B TA0/HULIe U B H/IEKCe
HeoOXOIUMOCTD TIO/TyYUTh OTCOPTHPOBAHHYIO BBIOOPKY
MoTpeOHOCTh OBICTPOTO MOJyUeHHs TIePBBIX Pe3y/IbTaToB

U Ipyrve
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[1pakTuka Pogza’?éié:

1. Co3pgaliTe uHAEKC MO CTO/OIY amount TabMULIbI TIEPe/IeTOB
(ticket_flights).

2. HanwmiwvTe 3ampoc, HAXOASIIANA KOJTMUeCTBO TIepeieToB
croumocTtbio 6osiee 180 000 py6. (MeHee 1% CTpPOK).
Kakoii MeTog, jocTyra 6611 BbibpaH? CKOJTBKO BpeMeHU
BBITIOJTHSIETCS 3arpoC?

3. 3arpeTHTe BLIOpAHHBIA METOZ, JOCTYTIA, CHOBA BBITIOTHUTE
3aIpoC ¥ CpaBHUTE BpPeMs BBITIO/IHeHUS. [IpaB i ObL1
OINITUMHA3ATOP?

4. TloBropuTe MyHKTHI 2 U 3 A1t crouMocTH MeHee 44 000 pyo.
(uyTb Gosiee 90 % CTpPOK).
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3. Ons 3anpeTta metoda AoCTyna ycTaHOBUTE OAUH U3 NapamMeTposB
B 3Ha4eHue off;

- enable_seqscan,

- enable_indexscan,

- enable_bitmapscan.
Hanpumep:

SET enable_segscan = off;

4. He 3abyabTe BOCCTAHOBUTb 3HAYeHMe N3MEHEHHOro napameTpa,
Hanpuvep:

RESET enable_seqgscan;



