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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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MHOroBepCMOHHOCTb Po%a?a:s

Hanurie HeCKONMbKUX BEPCUM OJIHOU U TOU >Ke CTPOKH

BepCUU pa3/IMualoTCs BpeMeHeM JleHCTBUS
BpeMsi = HOMep TpaH3aKLK1 (HoMepa BbIJat0TCs TI0 BO3pacTaHUI0)

j Bepcua 1 Bepcus 2 Bepcus 3 j
|

CTpOKa:

» Xid

Mpy 0AHOBPEMEHHOW paboTe HECKO/IbKMX CEaHCOB BO3HMKAET 3ajava: YTo
Aenatb, €C/IM HECKO/IbKO [1IBE€ TPaH3akunn ogHOBPEMEHHO ObpallarTCs K
OIHOW 1 TOW Xe CTPOKe? Ecnin 06e TpaH3akunn YynTaroLlme, CriIoKHOCTEN
HeT. Ecnn 06e nuwyuime — Toxe (B 3TOM C/lydae OHU BbICTpanBaloTCH B
oyepenpb W BbIMNOMHAT N3MEHEHNA Apyr 3a Apyrom). Cambii UHTEPECHbIN
BapuaHT — Kak B3aMMOAENCTBYHOT NULLYLLLASA 1 YnTaroLlLas TpaH3akuuu.

MpocTbix NyTK ABa. TakMe TpaH3akuMm MOryT 6/10KMpoBaThb Apyr Apyra — HO
Torga cTpaaaeT Npou3BoAnUTENIbHOCTb. JIMGO Xe unTaroLLas TpaH3akums
cpasy BUAUT U3MEHEHWUSs!, CeNaHHble NULLYLLE TpaH3akumen, gaxe ecnm
OHM He 3ahMKCUPOBaHbl — HO 3TO OYEHb NI0X0, BeAb U3MEHEHNSI MOTYT
ObITb OTMEHEHbI (3TO HA3bIBAETCH «IPSA3HLIM UTEHMEM>).

PostgreSQL naet C/1oxHbIM NMyTeM U UCMO/b3yeT MHO208E€PCUOHHOCMb —
XPaHUT HECKOJIbKO BEPCUii OAHOM 1 TOW e CTPOoKKW. [Npu aToM nuwyuias
TpaH3akumnsa paboTaeT cO CBOEe BepCUEN, a untarowas BUANT CBOIO.

UTOO6bI OTNIMyaTh Bepcun Apyr oT Apyra, OHU NOMeYarlTcs ABYMS
OTMEeTKaMu, onpeaensarnwmmMmm «BpemMsa» AeNCTBUA AaHHOW BEPCUMN.

B kauecTBe BpeMeHn UCNob3yloTCcs BCcerga Bo3pacraroLlme HoMmepa
TpaH3akuuin (B 4ENCTBUTENbHOCTU BCE HEMHOIO C/TIOXHEE, HO 3TO AEeTasIn).
Korga cTpoka co3gaeTtcs, OHa nomevyaeTca HOMepPoM TpaH3aKLuK,
BbinosiHMBLLEN komaHAy INSERT. Korga ygansietcss — Bepcusi nomevaertcs
HOMepOM TpaH3akumn, BbinonHusLen DELETE (HO chmn3nyeckn He
ypansietcs). UPDATE cocTtouT 13 aByx onepaunii DELETE n INSERT.

https://postgrespro.ru/docs/postgresql/9.6/mvcc-intro
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CHMMOK AaHHbIX Pos{gres

CoryiacoBaHHBIM Cpe3 Ha Onpe/ie/iIeHHbI MOMEHT BpeMeHU

HOMED TPAH3dKIJUKU — OIIpeJe/IAeT MOMEHT BpEMEHU

CMMCOK aKTUBHBIX TPaH3aKIUii — UTOOBI He CMOTDPETh
Ha ellje He 3a(pUKCHPOBaHHble U3MEeHeHHs

cTpoka 1: L E—
cTpoka 2: ° o
cTpoka 3: o

» Xid

Ho TpaH3akuusi, paboTatollas ¢ Tabnuuein, AomkHa BUAETb TONbKO OAHY
BEPCUIO KAX0M CTPOKM (M He BUAETb HWU OAHOIA). 15 3TOro TpaH3aKums
paboTaeT Co CHUMKOM OaHHbIX, CO3[laHHbIM B OnpeaesieHHblii MOMEHT
BpeMeHU. CHUMOK — 3T0 He dom3nyeckast Konusl AaHHbIX, a BCEro
HECKO/IbKO Ymncen:

- HOMEep TeKyLLeli TpaH3aKLUMM Ha MOMEHT co3aaHusl CHUMKa (OH
onpeaensieT ToT camblii MOMEHT BpeMEHMN),

- N CNNCOK aKTUBHbIX TpaH3aKLI|I/IVI Ha 3TOT MOMEHT.

CNNCOK HYXeH /151 TOr0, YTOObI paccMaTpPUBaTb M3MEHEHNSI TOMBLKO TeX
TpaH3aKUuiA, KoTopble 6bin 3adpMKCUPOBaHbl A0 cO3AaHMs CHUMKa. Hac He
MHTEPECYHOT TpaH3aKL 1K1, KOTOPble Ha4YaInChb A0 CO3A4aHMsA CHUMKA, HO eLle
He Gbl/IM 3adIUKCMPOBaHbI, a TaKKe Te, KOTOPble Hauya/IMChb NO3Xe Co3aaHus
CHUMKA.

3Hasl CHMMOK, Mbl BCEra MOXeEM cka3aTb, Kakasi U3 Bepcuii CTpoKM OyaeT B
HeM BuaHa. MIHoraa ato 6yaeT akTyanbHas (camas noc/ieHsAs) Bepcust, Kak
[Nsi CTPOKM 1 Ha unacTpauun. VHoraa He camasi NnocneaHss: cTpoka 2
yaaneHa (M U3MeHeHue yxe 3adMKCMPOBaH0), HO TPaH3aKLMs ellle
Npofo/MmKaeT BUAETb 3Ty CTPOKY, Noka paboTaeT co CBOUM CHUMKOM. ITO
NpaBUIbHOE NOBE/IEHNE — OHO [IAeT COIMIAaCOBAHHYH KAapTMHY AAHHbIX Ha
BblOPaHHbIi MOMEHT BPEMEHMN.

Kakne-To CTpOKKN BOBCE He nonaayT B CHUMOK: CTpoKa 3 yaasieHa 1o Toro,
Kak 6bl/1 NOCTPOEH CHUMOK, NO3TOMY B CHVMMKE €€ HET.
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BnoKnpoBKku Pos{gres

BI0OKUpOBKU CTPOK

YyTeHHe HUKOT/|a He O/I0KMpYeT CTPOK
M3MeHeHHe CTPOKH OJIOKUPYeT ee [l N3MEeHEeHUH, HO He /ISt UTeHHUH

BokupoBKY TabmMI]

3arpelaroT U3MeHeHHe WK yyaieHue Tabiuiibl, 1oKa ¢ Helt et paboTa
3arpelaroT YyreHre TabiuLbl IPU MepecTPOeHrH UK TiepeMelljeHnH
UT. IL

Bpewmst »kv3HU 6/I0KMPOBOK

YCTaHAaB/IMBAIOTCA 10 Mepe HeO6XO,E[I/IMOCTI/I WJIK BDYUYHYIO
CHHUMAIOTCSA dBTOMATHY€CKU IIPH 3aBepIllleHHNH TPdH3aKLWH

UTo e JaeT MHOroBepCMOHHOCTL? OHa N03BONSET 060ATUCH TOMBKO
caMbIM HEO6XOAMMbIM MUHUMYMOM G/TOKMPOBOK, TEM CaMbIM yBeMuMBas
NMPON3BOANTENBHOCTb CUCTEMBI.

OCHOBHble 6/T0KMPOBKN YCTaHaBNBAKOTCA HA YPOBHE CTPOK. [Mpy aTOM
YTeHMe HUKoraa He 6/1I0KMPYET HU YnTatoLmne, HU NuLyLLne TpaH3akuuw.
A3MeHeHne CTPOKKN He BNTIOKMPYET ee YTeHne. EANHCTBEHHbIN cnyYyal, Koraa
TpaH3aKuma 6yaeT XaaTb 0CBOOOXAEHNSA B/TOKMPOBKN — €C/IN OHa
NbITAETCSA MEHATb CTPOKY, KOTOpas yXe n3MeHeHa Apyroun, elle He
3aoMKCUPOBaAHHO, TpaH3aKUMEe.

BNOKMPOBKM TaKXe yCcTaHaBNMBAOTCS Ha 60/1ee BbICOKOM YPOBHE, B
YacTHOCTU Ha Tabnmuax. OHU HYXHbI 41151 TOr0, YTOBbI HUKTO HE CMOT
yaanMTb Tabnumuy, Noka Apyrue TpaH3akuum YnTatoT U3 Hee AaHHble, UK
4TOObI 3aNPETUTb AOCTYN K NepecTpanBaemoli Tabnvue. Kak npasuno,
Takme 6/10KMPOBKM HE BbI3bIBAKOT NPOG/IEM, NOCKO/LKY YAaneHne nnm
nepecTpoeHne TabnnL, — o4YeHb peakas onepaums.

Bce HeobxoamMble 6/T0KMPOBKM YCTaHABNMBAOTCA aBTOMATUYECKU U
aBTOMATUYECKUN e CHUMAIOTCS NpU 3aBepLleHnn TpaH3akumm. MoxHO
TaKkxe YCTaHOBUTb W AOMOMHUTENbHbIE NO/Ib30BaTe/IbCKUE B/TOKMPOBKMU;
HEo06X0AMMOCTb B 3TOM BO3HUKAET HE 4acTo.

https://postgrespro.ru/docs/postgresql/9.6/explicit-locking
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YPOBHU N301ALUU Pos{gres

Read uncommitted — He noddepaicugaemcs PostgreSQL

I103BOJIdeT UUTAaThb He 3aCbI/IKCI/IpOBaHHLIE AdHHbIe

Read committed — ucnoabsyemcs no ymonuamuro

CHHUMOK CTPOUTCA Ha MOMEHT Hd4a/la Orieparopa
O/IMHAKOBLbI€ 3alIpOChl MOI'yT Ka)KALIﬁ pa3 110/1y4yaTb pa3HbIe JdHHbIE

Repeatable read

CHHUMOK CTPOMTCA Hda MOMEHT Ha4d/ld TPaH3dKIIKUH
TPAH3dKIHA MOXKET 3dBEPIINUTLCSA OILLIOKOH Cceprud/iM3aliviu

Serializable

TOJIHasA U30JIAKA, HO AOTIO/THUTE/IbHbIE HaK/IaJHbIE DACXOAbI
TPAH3dKIHA MOXXET 3dBePIIHUTLCSA OLLIOKOT ceprua/iM3aliiu

CtaHpapTt SQL onpenenseT yetbipe YPOBHSA N30NALUN: YEM CTPOXE
YPOBEHb, TEM MEHbLLE B/IMSHUA OKa3bIBaKOT NapasiiesibHo paboratoLme
TpaH3akuun Apyr Ha gpyra. Bo BpemMeHa, Korga ctaHgapT NpuHUMaUics,
CUMTaNOoCh, YTO YEM CTPOXKE YPOBEHbL, TEM C/IOXHEE ero peasin3oBaTb U TEM
CU/IbHEEe ero BNusHMe Ha NPon3BoAMTENIbHOCTb (C TEX MOP 3TU
NpeAcTaBieHnss HECKOTbKO U3MEHWUTUCD).

CambIi HecTporuii yposeHb read uncommitted gonyckaeT rpasHble YTeHUS
N He nogaepxuBaetca PostgreSQL — OH He npeacTaBisieT NpakTUYecKom
LEHHOCTU N He [aeT BbiUrpbllla B NPOU3BOAUTE/IBHOCTM.

YposeHb read committed aBnseTcsa ypoBHeM U301ALMN MO YMOMYAHUIO B
PostgreSQL. Ha aTom ypoBHE CHUMOK AaHHbIX CTPOUTCA B Hadasle
BbINO/IHEHNA Kaxaoro onepartopa SQL. Takum obpa3om, oneparop
paboTaeT C HEM3MEHHOW N COorlacoBaHHOM KapTUHOWN AaHHbIX, HO ABa
OAMHAKOBbIX 3anpoca, C/eayLWmux o4MH 3a ApyrMMm, MOryT rnokasartb
pa3Hble JaHHbIe.

Ha ypoBHe repeatable read cCHMMOK CTpoUTCA B Havasie TpaH3akunum —
NO3TOMY BCe 3arnpochbl B OHOM TPaH3aKUUM BUAST OOHN U Te Xe AaHHbIe.
DTOT YPOBEHb YA06€EH, HANpPUMep, A/151 OTYETOB, COCTOSALMX U3 HECKOSbKNX
3anpocos.

YposeHb serializable rapaHTpyeT No/IHY0 U30MALMIO: MOXHO nucaTb
oneparopsbl Tak, kKak 6yaTo TpaH3akumnsa pabortaet ogHa. Nnara 3a
y[06CTBO — onpefesieHHasn 4018 TpaH3akuuii 3aBepLuaeTcs ¢ OWnoKoun;
NPUNOXEHNE OO/HKHO YMETb MOBTOPATL TakMe TpaH3akuun.

https://postgrespro.ru/docs/postgresql/9.6/transaction-iso
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OuuncTka Posigres

Crapble BepCUM CTPOK XPaHATCS BMECTe C aKTya/IbHbIMU

CO BpeM€EHeM pa3mep Ta6]'II/IL[ M MHAEKCOB YBE/IMYHUBAETCA

[Tpouecc ouncTky (vacuum)

yAaJIsieT BepCUU CTPOK, KOTOPbIE YyKe He HY>KHBI
(TO eCTh He BUJHBI HU B OZJHOM CHUMKE [JaHHBIX)

paboTaeT mapasuiesIbHO C OCTaIbHBIMU TPOLIECCaMU

yZa/leHHble BepCUU OTCTaB/SIOT B (Daiiax JaHHBIX «ZbIPbI»,
KOTODbIe 3aTeM MCII0JIb3YIOTCS /11 HOBBIX BePCHI CTPOK

riporiecc 0ObIYHO paboTaeT aBTOMaTHuecKy (autovacuum)

ITonmHasg ouncTKa

TOJTHOCTBEO TiepeCcTparuBaeT (aiiibl JAHHBIX, Ae/asi UX KOMIAaKTHBIMU
6rokupyeT TabnuIy Ha BpeMst paboThl

B PostgreSQL Bce Bepcuu CTPOK — U aKTyasibHble, U CTapble — XpPaHATCSA
BMecCTe B OAHOM U TOM Xe ¢haiinie gaHHbIX. MOHATHO, YTO CO BpEMEHEM
cTapble BepCUn CTPOK Hakan/meBarTCs U 3TO NPUBOAUT K pa3pacTtaHuto
Tabnny, (M MHOEKCOB) U CHUXXEHWUIO NPOU3BOAUTENIbHOCTN.

Mexay TemM HeT He06X0ANMOCTM XpaHUTb HeakTyaslbHble BEPCUMN CTPOK,
KOTOPbIE YXXe He BUAHbI H/ B OIHOM CHMMKE AaHHbIX. Takme Bepcum
yAansoTcs cneumasibHbIM npoueccom oyucmku (vacuum). Ounctka
thm3nyeckn yaansiet HeHyXHble Bepcun 13 goaitnios, ocTaBnas «Ablpbi»,
KOTOpble 3aTeM UCMNOo/b3yeTcs A1 Pa3MeLLEeHNs HOBbIX BEPCUIA CTPOK.

OuuncTka 06bI4HO paboTaeT aBTOMaTMYECKM N HacTpanBaeTcs
aZiIMVMHNCTPAaTOPOM Tak, YTOObI ouMLLaTb AaHHblE BOBPEMS, HE AoNnycKas
60/MbLUOro yBENMUYEHNA pa3mepa hainos. Ei cooTBeTCcTBYET DOHOBbIN
npouecc autovacuum launcher (KoTopbli 3anyckaeTt pabo4yne npoueccol
autovacuum worker).

OumncTKa He 6NOKMPYET oCTaslbHble NPOLECChI U paboTaeT NnapasiesibHo C
HUMM.

CyuiecTByeT BO3MOXHOCTb MOJ/IHOCTLIO NEpPecTpouTb Tabnuuy n ee
WNHOEKCHI, BbIMO/THUB MOHYK o4ncTky (vacuum full). MNMpwu atom dainbl
Noay4yatoTCsa KOMNAaKTHbIMUW, HO 3TOT MPOLECC NOSIHOCTLIO 6/10KMpYyeT paboTy
c Tabnunuein Ha Bpems cBoeil paboThl.

https://postgrespro.ru/docs/postgresql/9.6/routine-vacuuming
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[eMoHCcTpayus Pos{gres




ITormn Po%ﬁ??éﬁ

B (aiinax gaHHBIX MOTYT XpaHUTbCSI HECKOJILKO BepCUid
Ka>KI0U CTPOKHU

TpaH3akIi[uu paboTaroT CO CHUMKOM ZIaHHBIX —
COIJIaCOBaHHBIM CPe30M Ha ompe/ie/ieHHbIi MOMEHT BpeMeH!

[MTucarenm He G/IOKUPYIOT UUTaTE e,
yuTareny He OJIOKUPYIOT HUKOTO

BpeMH CO3dHHA CHMMKA BJ/IMAET Hd YPOBE€Hb U30JIALIMN

Bepcuu CTpOK HaKarMBaroTCsl, TO3TOMY HY’>KHa
reprosiyecKasi OulCTKa



[1pakTuka Pogzgfséﬁi

Co3paiiTe TabIUITy C OHOM CTPOKOM.
HauHHTe TIepByI0 TPaH3aKIWIO U BLIMIOJIHUTE 3arpoc K Tab/HIe.

Bo BTOpOM ceaHce yziaauTe CTPOKY U 3apUKCUPYUTe N3MEeHEeHHsI.

el

CKOJIBKO CTPOK YBUJUT MepBasi TPaH3aKLMsl, BBITIOHUB TOT JKe 3arpocC
noBTOPHO? [IpoBepsre.

3aBepluuTe NIepBYI0 TPAH3aKLUIO.

<

[ToBTOpUTE BCE TO K€ CAMOE, HO IMYCTh Terephb TpaH3aKivs paboTaeTt
Ha ypOBHe U30/1sijuu repeatable read:

BEGIN ISOLATION LEVEL REPEATABLE READ;
OOBSCHUTE OT/INUUS.
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