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CHUMKU
N 6GTOKNPOBKM
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TeMbl Pogzgi%g

Kak yCTpoeH CHUMOK

OrmnpeneneHvie IpUHaJIeKHOCTU BEPCUM CTPOKU CHUMKY
DKCIIOPT CHUMKA

BupTrya/ibHbie TpaH3aKLIUU

b/IOKMPOBKHM Ha YPOBHE CTPOK

b/10KHMpOBKU Ha ypoBHe 00beKkToB b/l

B3anmo06/10KMpOBKHU



BuanMmMocCTb BEPCUN CTPOK Pogggi%g

BuayMoCTh BepCrM CTPOKH OrpaHWYeHa Xmin ¥ Xmax

BEPCI/IH I10I1aAd€T B CHUMOK, KOI'ld

N3MEHEHHNS TPAH3dKLINH Xmin BUAHBI /11 CHUMKA,
N3MEHEHHNA TPAH3dKLIMHK XINdX HE BUAHbI /11 CHUMKA

3MmeHeHUs TPpdH3dKIINMKX BHUAHBI, KOI'/ld

nnbo 3TO Ta Ke caMmasi TpaH3aKLMs, UYTO CO3/ia/la CHUMOK,
nb0o OoHa 3aBepIlr/Iach hUKcalei 10 MOMeHTa CO3/jJaHusl CHUMKA



ol PROFESSIONAL

BuanMmMocCTb BEPCUN CTPOK Posigres

13MeHeHUs1 KaKUX TPpaH3aKLMWU BU/IHBI [j1s1 CHUMKaA?

TpaH3akuus

3achmkcmpoBaHa |

| 1 ] |
! 1 TpaH3aKLums
oTKayeHa
2

| O

»
xid

MOMEHT CO3aHNs CHUMKA (HOMep TpaH3aKLwK)
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BuanMmMocCTb BEPCUN CTPOK Posigres

BuIHbI M13MeHEeHUs TOILKO TIePBOX TPaH3aKIWH.

TpaH3aKuus
Hayanach Nno3xe:
HaA0 3HAaTb MOMEHT
Co37aHus
CHUMKa

TpaH3akums

3aBepLumIach nosxe:
HaA0 3HaTb CMNCOK aKTUBHbIX
TpaH3akunin Ha MOMEHT
CO3[aHNsA CHUMKA

»

xid

MOMEHT CO3aHNs CHUMKA (HOMep TpaH3aKLwK)



ol PROFESSIONAL

CHUMOK Pos}gres

CopepXut

HOMep CJiefyrolen (elre He CylleCTBYHOIeM) TpaH3aKIuN
CIMCOK aKTUBHBIX TPaH3aKI[AM

Co3maetcs
READ COMMITTED — TIPU BBIIIOJIHEHUU KaXX0r'0 3aripoca
REPETABLE READ, — IIPU BBITIO/THEHUH T1epBOIo 3aripoca
SERIALIZABLE B TPAH3aKL[UU

CHHMMOK MO>KHO CO31dTb TOJIBKO Hd TEKYH.[HFI MOMEHT BpeMeHH

MHdopMaLysi 0 CHUMKe

txid_current_snapshot()


http://www.postgresql.org/docs/current/static/functions-info.html

DKCNOPT CHUMKa Pogzé’?éo%

3ajaya

paboTa pacripe/ie/ieHa MeXXy HeCKOJIbKUMH OJIHOBpEMEHHO pabOoTaromuMu
TpaH3aKL[{IMH, HO OHU J0/DKHBI BUIeTh OJIHU U Te )Ke TaHHbIe

npumep: pg_dump -j N
MexaHn3M

O/lHa TpaH3aKLus 3KCIIOPTUPYeT CHUMOK:
pg_export_snapshot()

Apyrye TpaH3aKLWH UCII0/Ib3YIOT 3TOT CHUMOK:
set transaction snapshot umgeHTnpukatop_cHumMmKa;

OrpaHuueHus: 1 0COOEeHHOCTU

CHHMMOK CYIIIECTBYET, II0KAd dKTHMBHA CO3dBIldd €I'0 TPdH3dKIKWA


http://www.postgresql.org/docs/current/static/functions-admin.html
http://www.postgresql.org/docs/current/static/sql-set-transaction.html
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BNOKMPOBKM BEPCUN CTPOK Posigres

Bo3HUKaroT

I1pU yJaJ1€HUU delete

W/ 0OHOB/IEHUM CTPOK update

TIpU SIBHOM O/TIOKMPOBaHUM select for share/update
JallUIIatoT

OT OJJHOBPEMEHHOI'0 U3MEHEHUS IPYrou TpaH3aKI[her

YcrpouctBo

TIo/1e Xmax, cofiepsKailiee HoMep aKTUBHOM O/IOKUPYIOIel TpaH3aKLUU

KOJ/IM4YeCTBO 6]'[0KI/IPOBOK HHNUYEM HE OI'PAHHUYEHO,
OoJIBIIIOe UUC/IO He IIpUBOAUT K I110TEPE IIPOU3BOANUTE/IBHOCTHU


http://www.postgresql.org/docs/current/static/explicit-locking.html

BnoknpoBku 06beKTOB b/ Pos{gres

Bo3HUKaT

TMpH 00BIX Oreparusax C Tabariamu,
a TaK)Xe C UH/IeKCaMH, Npe/ICTaB/eHUsIMH, TTOC/1e[0BaTeIbHOCTSIMM. ..

TIpY SIBHOM O/I0KHpPOBaHUHU

3a1MINaroT (B 3aBUCMMOCTH OT peXKrMa)

OT U3MEeHEeHU OITpeJe/ieHud N/ JdHHBIX 00BeKTa I1pH €ro 1UCIi10/ib30BdHHUHA
OT MCIIOJ/Ib30BdHHA N3MEHAIOIIEroCAa 00BeKTa

Ycrpouctso

nH(popMalLus B 00111el maMsSITH cepBepa (IIpeAcTaBieHue pg_locks)
KAYIIHe TIPOLeCChl He TOTPeOIsitoT peCcypcChl

KO/IMUeCTBO O/IOKMPOBOK OrpaHUUEHO:
max_locks_per_transaction X max_connections


http://www.postgresql.org/docs/current/static/runtime-config-locks.html
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BEnoknpoBkn o6bekToB b/ Posigres

I171s1 ypoBHS M30asuM serializable

oTAe/ibHbIe ITpeANKATHbIE 6J'IOKI/IPOBKI/I
Hd YPOBHE Ta6J'II/ILU:>I NI CTPpAHULbI MHAEKCA

M30JILUS JOCTUTaeTCsl He O/IOKMPOBaHUEM, a OTC/Ie)KMBAaHUEM
3aBUCUMOCTEM, KOTOPbIE MOT'YT TIPUBECTH K HapYIIEHHIO

KOJINYeCTBO MpeIMKaTHbIX OJIOKUPOBOK OrpaHUYeHO:
max_pred_locks_per_transaction X max_connections

10


http://www.postgresql.org/docs/9.4/static/transaction-iso.html
https://wiki.postgresql.org/wiki/SSI

BnoknpoBku 06beKTOB b/ Po&ﬁ?@g

B3anMo0/10KHpOBKH

0OHapYy>KMBaIOTCSl CEPBEPOM ITyTeM MOMCKa TeT/iel B rpade oXKugaHui
OJlHa U3 TpaH3aKLIUM OTKaTbIBAaeTCsl, UTOObI OCTa/IbHbIe MOI/IM TIPO/I0/IXKATh
TPOBEPKA BBIMO/IHSETCS TT0C/Ie oxxuganus deadlock_timeout

B3alMOO/IOKUPOBKU

0OBIYHO 03HAYAIOT, Tpasakuus
YTO TIPUIOYKEHHE o1
CITPOEKTHPOBAHO

HeIIpaBU/ILHO

TpaH3akuus

3

TpaH3akuus

2
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http://www.postgresql.org/docs/current/static/explicit-locking.html
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MOHWUTOPUHT B/TOKNPOBOK Pos{gres

BbIBOoj, COODIIeHHI B )KypHa/ cepBepa

rapameTp log_lock_waits:
BBIBOAUT co0DI1IIeHre 00 oxxugaHum fonblile deadlock_timeout

3anpockl A1 U3yUeHUs TEKYIIHMX 0T0KUPOBOK

Ha OCHOBe npeacTtaB/ieHur Pg_locks u pg_stat_activity

12


https://wiki.postgresql.org/wiki/Lock%20Monitoring

OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

13
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ITorm Posygres

CHHMOK COAep>KUT MH(pOpMali1io, He0OXOAUMYIO s
oripejiesieHUs TPUHAI/IeXKHOCTHU BepCUU CTPOKU

30511181 00ecrieurBaeTCss CHUMKaMU M OJIOKMPOBKaMU

B/IOKMPOBKY YPOBHSI CTPOKU HAaXOASTCS BHYTPU CTPAHULIbI,
X KOJIMYeCTBO He OrpaHUYeHO

b/10KHMpOBKY ypoBHS 00beKTOB b/I HaX0oASTCS B IIaMsATH CepBepa
1 OPraHU3YIOT ouepeiv OXKUIaHus C 0OHapy>KeHUeM
B3aMMOOJ/IOKMPOBOK

14



[ 1paKTuKa POQESFF&E“&

BreimonHseTcs B 6a3ze ganHsix DB4.

1.

4%,

Bocrpon3BecTy CUTYyalio B3aMMOO/IOKHPOBKY TPeX TPaH3aKLIWM,
oOpairiaronimxcs K Tabuiie.
J10CTaTOUYHO /M AAHHBIX O BO3HHUKIIEH CUTYALIMH CONEP)KUT XKypPHaI?

HactpouTth cepBep Tak, UTOObI B )KypHa/l cOpackiBaiach MHMOpMaLHs
0 OJIOKMPOBKaX, y/lep>KMBaeMbIX 00iee cTa MUJIJTUCEKYHI,
Bocmpoun3BecTtu cUTyalyio, IIpA KOTOPOM B JKypHAaJIe MOSBSATCS TaKue
coo011eHusl.

Bocripou3sBecTy CUTYyaluio, TIpyU KOTOPOMW OffHA TPaH3aKIUA ellje BUIUT
y[aJIEeHHY0 CTPOKY, a ipyrasi — y’Ke HeT.

ITocMOTpeTb CHUMKH 3THX TPaH3aKI[AM Y MOJI XMin ¥ Xmax yAaieHHOH
CTPOKU; 0OBSICHUTh BUIMMOCTh Ha OCHOBE 3TUX JaHHbIX.

Ecin B 3aripoce Bbi3bIBaeTcs (yHKIMA Ha PL/pgSQL, copeprkaiiias Apyrou
3aIpoc, TO KAKOKM CHUMOK B Hell Oy/leT UCII0/Ib30BaThCs IPU YPOBHE
n3ossituu read committed? I[IpoBepebTe.

15
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Posygres

CHUMKU
N GNOKNPOBKU

ABTOpCKue npaBsa

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

ABTOpbLI: Erop Poros, NaBen JlyzaHoB

Mcnonb3oBaHue maTtepuasnioB Kypca

Hekommepueckoe 1crnosib3oBaHne MareprasioB Kypca (npeseHtaunn,
AEeMOHCTpaunn) paspeLluaetcsa 6e3 orpaHMYeHnin. Kommepyeckoe
MCNO/Ib30BaHNE BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeaIoXeHNa HanpasnanTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakKol OTBETCTBEHHOCTHM 3a
No6ble NOBpPeXAeHUs U YObITK/, BK/IOYasA NOTEPI0 A0X04a, HAHECEHHble
NPAMbIM WX HENPSAMBIM, CreLmaibHbIM UAN CrlyvyalriHbiM UCMNOb30BaHNEM
maTepuasnioB kypca. KomnaHusa Postgres Professional He npepoctasnseT
Kakmx-1mbo rapaHTuii Ha matepuasibl Kypca. Matepuasbl Kypca
NPeAoCTaB/SATCA Ha OCHOBE NPUHLMNA «Kak eCTb» M KOMNaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATbL COMPOBOXAEHNE, NOALEPXKKY,
0OHOB/IEHNA, pacLLUMPEHNSA N U3MEHEHUA.



o] PROFESSIONAL

Tembl Posigres

Kak ycTpoeH CHUMOK

OripeieneHyvie NMpUHAAJ/1eKHOCTHA BEPCUU CTPOKU CHUMKY
OKCIOPT CHUMKA

BuptyanbHble TpaH3aKLUU

BJIOKUPOBKU Ha YPOBHE CTPOK

BokupoBKHU Ha ypoBHe 00bekToB b/l

B3anmMo610KMpOBKH
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BunanmocTb Bepcumn CTPoK Pos{gres

Bu¥MoCTh BepCUM CTPOKM OrpaHMYeHa Xmin U xmax

Bepcus noraiaeT B CHUMOK, Korjia

HN3MeHeHUS TPaH3dKINN Xmin BUAHBI /11 CHUMKA,
HN3MEHEHUA TPaH3aKLWKW XmMaX He BUAHBI /11 CHUMKa

N3meHeHUs1 TPAH3dKOWUKW BUAHBI, KOT'/Id

b0 3TO Ta »Ke camasi TpaH3aKIUsl, UTO CO3/iajla CHUMOK,
mibo oHa 3aBepIlWIach (pUKcaruelt 10 MOMeHTa CO3aHusI CHUMKA

Bynet nnu HeT gaHHasa BePCUSA CTPOKU BUAHA B CHUMKe, onpeaensieTca
ABYMS1 NOMSIMU ee 3arofioBka — Xmin 1 xmax, — To eCTb HoMepamu
co3faBLUen 1 yaganuslLein TpaH3akumii. Takne MHTepBasibl HE NepeceKaroTcs,
NO3TOMY OAHAa CTPOKa npeacTaB/nieHa B II060M CHUMKE MakCUMyM OHOW
cBOeli Bepcueil.

TouHble NpaBuia BUANMOCTY [10BOJIbHO C/IOXHbI, MOCKO/IbKY YUNTbIBAOT
BCEBO3MOXHbIE «KpaiHue» criyyan. Ho B 06LLEM MOXHO cKalaTb, YTO
BEPCUA CTPOKM BUAHA, KOra B CHAMKE BUAHbI UBMEHEHUS!, CAle/NIaHHble
TpaH3akuueli Xxmin, n He BUAHbI U3MEHEHUS, CAEeMaHHble TpaH3aKumen
Xmax.

B cBolO oyepefb, U3MEHEHUSA TpaH3akunun BUAHbI B CHUMKE, ec/in b0 3To
Ta e camas TpaH3akuus, 4To co3fasia CHUMOK (OHa caMa BUAUT CBOU Xe
N3MeHeHns), NMM60 TpaH3akuua Gbi1a 3aukcrMpoBaHa 40 MOMEHTa
cOo3aHunsi CHUMKaA.

HecKoNbKO YCNOXHAET KapTUHY C/lyyain onpeaeneHns BuauMocTm
COOCTBEHHbIX N3MEHEHWIA TPaH3aKUMn. 3a4ecb MOXeT NoTpeboBaTbCs BUAETb
TO/IbKO YacTb TakMx U3MeHeHu. Hanpumep, Kypcop, OTKPbITbI B
onpeeneHHbli MOMEHT, HU NPU KakoM YPOBHE U301ALUN He LOKEH
yBUAETb N3MEHEHWIA, CAeNaHHbIX NoCcsie aToro MomeHTa. [15 310ro B
3aro/ioBKe BepCun CTPOKKM eCTb cnelmasibHoe none (ncesgocTosniéubl cmin m
cmax), nokasblBaroLiee HoMep onepauu BHyTPU TpaH3akumn, N OH ToXe
NPUHUMAETCHA BO BHMMaHMe.
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BunanmocTb Bepcumn CTPoK Pos{gres

V3MeHeHUs1 KaKWUX TPaH3aKI[M BU/IHBI /111 CHUMKaA?

TpaH3akums
3achukcmposaHa
1
L ]

l O
3
[
4
L ]
I 1
3 xid
MOMEHT CO3[jaHUSI CHUMKA | (HoMep TpaHsakLW)

PaccmoTpum npumep. Ha pucyHke npueefeHbl YeTbIpe TpaH3akumu, ogHa n3
KOTOpPbIX 3aBepLUMIach OTKATOM, a OCTaslbHble 3ahnKCMpoBaHbl. MI3MeHeHUs
Kaknx TpaH3akunin 6yayT BUAHbI B CHUMKE, MOMEHT CO34aHns KOTOPOro
0603Ha4eH?
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BunanmocTb Bepcumn CTPoK Pos{gres

BuiHbI U3MeHeHUs TOBKO TIepPBOW TPaH3aKLUMU.

TpaH3aKuus
Hauanacb No3xe:
Hafl0 3HaTb MOMEHT
cozaaHus
CHUMKaA

TpaH3aKums
3aBepLIMIach No3xe:
Hafl0 3HaTb CMUCOK aKTUBHbIX
TpaH3aKuuii Ha MOMEHT
CO3/aHusi CHUMKa

>

xid

MOMEHT CO3aHNA CHUMKa (HoMep TpaH3akumK)

ByayT BUAHbI U3MEHEHUSI TO/IbKO NEePBOI TpaH3aKUUK, Tak Kak OHa
3aBepluMniach oukcaumeli 4o MOMeHTa CO3iaHNsi CHUMKa.

BTopasi TpaH3akuusi He BUAHA, NOCKO/IbKY OTKaueHa.

TpeTbsa TpaH3akUMsa He BUAHA, NOCKO/IbKY Hauyasacb nocsie co3gaHus
CHUMKa. Ecnn Mbl 3HAEM MOMEHT CO3/aHuns CHUMKa (TO ecTb
COOTBETCTBYIOLMIA HOMEp TPaH3aKLMK), TO 3TO HETPYAHO NPOBEPUTb.

UeTBepHasi TpaH3akUmsa He BUAHA, NOCKO/bKY XOTb 1 3aBepLUMiach
chvkcaumein, Ho Ha MOMEHT CO3/laHNsi CHUMKA Oblna ellle He 3aBeplleHa.
370 6oNnee CNOXHbIA Cnyyail, NOTOMY YTO MOMEHT OKOHYaHMS TpaH3aKLUmMK
HEen3BeCTeH: Beflb Y HAC eCTb TO/IbKO HOMEep TpaH3aKL MK, a 3T0 No CyTu
Bpemsl ee Havana.

UTo6bI yYecTb YETBEPTbIV C/yYaid, B CHUMOK AO/MKEH BXOAMTb CNNCOK
aKTMBHbIX TPAH3aKUMiA HA MOMEHT CO3AaHNs CHUMKA.



e PoslEres

Cogepxut
HOMep c/efytolei (elje He CyIlleCTBYOIei) TpaH3aKIu1
CTMIMCOK aKTUBHBIX TPaH3aKL[Ui

Co3naercs
READ COMMITTED — IIPY BBITIOJIHEHUU KaXKA0I'0 3aripoca
REPETABLE READ, — IIpU BBITIOJIHEHUHU I1€pPBOr0 3aripoca
SERIALIZABLE B TPaH3aKLMU

CHHMMOK MO>XXHO CO3/1aThb TOJ/IBKO Ha TEKYH_[I/Iﬁ MOMEHT BpeMeHU

WHdopmaLys 0 CHUMKe

txid_current_snapshot()

Tak, CHUMOK COCTOUT U3 OBYX yacTtei:

1. Homep crieaytoliieit (elle He CyLecTBYIOLLIER) TpaH3aKL My — OH
onpefensieT MOMEHT CO3aHns CHUMKA.

2. CNNCOK aKTMBHbIX TPaH3aKUUA HA MOMEHT CO3[laHUSI CHUMKA.

(KOHEYHO, B CHUMKE TaKXe COAEPXUTCS 1 HOMEP KOMaH/bl B TEKYLLEWN
TpaH3aKuumu1, 1 psa Apyroii BcnomoraresibHon nHpopmatmm.)

3 3TOro crefyet, UTO CHMMOK MOXHO CO3aTb TO/IbKO B TEKYLLINIA MOMEHT,
MOCKOJIbKY HE XpaHUTCA uctopmnyeckas nHgopmaums 06 akTMBHOCTU
TpaH3akumin. Henb3s, Hanpumep, cenvac co3garb CHUMOK,
COOTBETCTBYHOLLNIA NATU MUHYTaM Hasag,

B 3aBMCMMOCTN OT BbIGpPAHHOIO YPOBHS N30MSALMN, CHUMOK CO34aeTcs b0
B Havyasie kaxxagon onepauymu (read committed), NM60 B Ha4vasie NepBoi
onepauuu TpaH3akuuu (repeatable read, serializable).

CTounT NogyepKHYTb, YTO CHUMOK CO34aeTCA UMEHHO NPU BbINMOTHEHUM
3anpoca, a He npu komaHae begin, kKak MOXHO 6b1/10 O6bl NOAYMaTb.

NHhopmaLmio 0 CHAMKE MOXHO NOJTyYUTb C MOMOLLbH (PYHKUMM
txid_current_snapshot() n HeCKONbKUX ApYyrux, CM.
http://www.postgresqgl.org/docs/current/static/functions-info.html

MNoagpo6Hee 310 paccMaTpuBaeTCs B IEMOHCTPALN.



DKCNOPT CHUMKA Pogza’??éi

3ajjaua
paboTa pacripe/ie/ieHa MeXXy HeCKOJIbLKUMU OJJHOBPEMEHHO pabOoTaroIMu
TpaH3aKLUAMU, HO OHU JO/DKHBI BUIETb OJHU U Te JKe JaHHbIe
npumep: pg_dump -j N

MexaHusm

OfjHa TpaH3aKLMs SKCIIOPTUPYeT CHUMOK:
pg_export_snapshot()

Jpyrye TpaH3aKLIUU UCIIOIb3YIOT 3TOT CHUMOK:
set transaction snapshot wgeHTugpukaTop_CHUMKA;

OrpaHuueHHst 1 0COOEHHOCTU

CHHUMOK CYILIECTBYET, I[IOKa dKTHBHA CO3[adBllias €ro TPaH3aKIUAd

BbIBalOT CUTYyaLMK, KOraa HeCKo/IbKo napasifiesibHbIX TPaH3aKUNiA J0/MKHbI
rapaHTUPOBaHHO BUAETb OAHY U Ty Xe KapTuHY AaHHbIX. Pasymeetcs,
HeNb3sa nonaraTbCsl Ha TO, YTO KAPTUHY COBMaAyT NPOCTO U3-3a TOro, YTO
TpaH3akUmn 3anyLeHbl «0iHOBPEMEHHO.

[NA 3TOro ectb MexaHu3M 3KcnopTa U MMNopTa CHUMKa PyHKLUUSA
pg_export_snapshot() Bo3Bpawaer nAeHTUPUKATOP CHUMKA, KOTOPbI
MOXeT ObITb NepefaH (BHELWHNMU CpeacTBammn) B ApYryro TpaH3akuuio.
[pyras TpaH3akuna MOXeT MMNOPTUPOBAaTL CHYUMOK C NOMOLLbIO KOMaHAbI
set transaction snapshot cpa3y nocne Hadana TpaH3akumn (40 BbINO/IHEHUS
nepBoro 3anpoca).

Bpems XX13HU 3KCNOPTMPOBAHHOIO CHUMKA COBMaaeT CoO BPEMEHNM XN3HM
SKCNOPTUPYIOLLIEN TPaH3aKLUMW.

http://www.postgresqgl.org/docs/current/static/functions-admin.html
http://lwww.postgresqgl.org/docs/current/static/sql-set-transaction.html



B10KNpPOBKM BEPCUIN CTPOK Pogga’?éé

BosHukaror

IIpY ya/IeHUuU delete

WM OOHOB/IEHUHM CTPOK update

TIpY SIBHOM OJIOKMPOBaHUU select for share/update
3aluIraroT

OT OAHOBPEMEHHOI'O U3MEHEHUA ,Z[perfI TpaHBaKHHEP’I

YcTporcTBo

ToJIe Xmax, Co/iep>Kalliee HOMep akTUBHOM O/IOKMPYIOIIeld TpaH3aKIun

KOJ/IM4YeCTBO 6]'[0KI/Ip0BOK HWUYEM He OrpaHUY€HO,
OO0JIBIIIOe YKCIIO He IMPUBOAUT K IIOTEPE IIPOU3BOAUTE/IbHOCTH

XOTS NPy MHOTOBEPCUMOHHOCTW YnTaTeNN HUKOro He GNOKUPYHOT, a nucaTenu
He GNOKUPYIOT YnTaTenei, ogHako 0qHOBPEMEHHOE U3MEHEHWE OAHOWN N TOW
)X€& CTPOKM 6/10KMpOBaTb HEO6XOAMMO. BNOKMPOBKIN HYXXHbI TOMTbKO MPW
yAasieHnn BEPCUiA CTPOK (Kak creacTeme, u npy 06HOBNEHUSIX, KOTOPbIE
YCTPOEHbI KaK yaaneHne n sctaBka). [pn co3gaHnm HOBbIX BEPCUIA
6/10KMpOBKa He TpebyeTcs (Takas Bepcus byaet HeBuanma Ansa Apyrux
TpaH3akuui).

Mpy yaaneHun Bepcun CTPOKM B Nosie Xmax 3anmcbiBaeTcsi HOMepP
yaanaoLLen TpaH3akummn. 3To none 1 ABNSeTcs Npu3HakoM G/10KMPOBKW.

Uncno Takux 610KMPOBOK HAYEM He orpaHnyeHo. OHM He 3aHMMatoT MecTo B
onepaTruBHOI NamATKN, NPOMU3BOAUTENNbLHOCTb CUCTEMbI HE CTPafaeT OT UX
KonmyecTBa (pasymeeTcs, 3a UCKNKYeHeM TOro, YTo NepBbIii npouecc,
obpartuBLUNIACA K CTpaHuLUe, AO0/MKEH ByaeT NpoCTaBUTb OUTbI-NOACKA3KM,
4TO 06CYXAaN0Chb B MPOLL/ION TeMe).

Takke 6/10KMpoBKa NoTpedbyeTcsa u Npu py4YHOM 6/10KMPOBaAHMM CTPOKU NpPU
nomouun select for update nnu select for no key update (akckno3mMBHas
6nokupoBka). OHa Takxe peasiuyeTcs yCTaHOBKOW NOSA Xmax, HO C
MPM3HaKoOM, YTO 3TO TOJIbKO 6/I0KMPOBKA, a He yaasieHue.

CyulecTByeT Takke pasgensemasn 6/10kMpoBka ¢ nomouybio select for share
nnu select for key share. Ee 0co6eHHOCTb B TOM, YTO G/IOKMPOBKY MOTYT
3axBaTblBaTb HECKO/IbKO TPaH3aKuuii. NMogpobHee 3ToT cryyai
paccmMarpuBaeTcs B IeMOHCTpaLumn.

http://www.postgresqgl.org/docs/current/static/explicit-locking.html



o] PROFESSIONAL

BEnoknpoBkn 06bEKTOB B/l Posigres

Bo3HukaroT
HpI/I ]HO6I>IX OHepaLlI/IHX C Ta6]'II/IuaMI/I,
d TdK)XKe C MH/IeKCaMU, Hpe,qCTaBJ'IEHI/IHMI/I, 11oc1eJ0BaTe/IbHOCTAMM...
TP SIBHOM OJIOKUPOBaHUN

3amuminarot (B 3aBUCMMOCTH OT peKrMa)

OT U3MEHEHMs orpeae/ieHuda Wik JdHHBIX o0ObekTa IpHu ero McCrio/jib30BaHHUKr
OT UCIIOJ/Ib30BAHUA U3MEHAIOIET0CA o0LeKTa

YcTpoiicTBo

vHbopMarys B 00111el amMsiTi cepBepa (TpecTaB/ieHue pg_locks)
KZLyIIIMe TIPOLIeCChl He MOTPeOIsIOT pecypchl

KOTMYeCTBO OJIOKMPOBOK OTPAHHUYEHO:
max_locks_per_transaction x max_connections

MoM1MO 610KMPOBOK CTPOK, €CTb HEOOXOAMMOCTb U B 6/IOKMPOBKax Ha
60nee BbICOKNX YPOBHSAX, B YACTHOCTU, Ha ypPOBHEe TabnuL, NHOAEKCOB U
Apyrux o6bLekToB (relations). Takve 610KMPOBKY 3alMLLAIOT 0O BEKTLI OT
OL4HOBPEMEHHOIO N3MEHEHUS UK OT UCMOMb30BaHUA B TO BPEMS, KOoraa
00bEKT M3MeHseTca. PostgreSQL ncnonb3yeT BOCEMb Pa3/IYHbIX YPOBHEN
G/10KMPOBOK, YTOObLI NOPOXAATb KaK MOXHO MeHbLUEe OXuaaHuii. HekoTopble
npumMmepsbl 6yayT NpuBeAeHbl B AeMOHCTpaLM1, O4HaKo NogpPo6HO
paccmarpvBaTb pas/iMyHble YPOBHU Mbl HE ByaeMm.

BNoKMpPOBKM 0GBLEKTOB pacnonaratoTcA B 06LLelt namaTu cepsepa. [loatomy
NX KOJIMYECTBO OrpaHNYeHo AByMSA napamMeTpamu:
max_locks_per_transaction n max_connections. I'lyn 610KMpPOBOK O6LLNIA
AN BCeX TpPaH3aKUMii, TO eCTb OfHa TpaH3aKUMs MOXET 3axBaTuUTb 60/bLue
GNOKMPOBOK, YeM max_locks_per_transaction — BaXKHO NNLLb, YTOObI
o6Lee yncno 6/10KMPOBOK B CUCTEME HE NPEBbLICUNO YCTAHOB/IEHHbIN
npegern.

BaXkHbIi MOMEHT: oxugaroLime 6/10KMPOBOK TpaH3akL MM He NoTpebnstoT
pecypchbl npoueccopa. OHM BCTalOT B o4epeab U «3acbinakT», U
NPoOdYyXAarTCA TONbKO KOorga pecypc ocBoboxaaeTcs.

BNOKMPOBKM MOXHO MOCMOTPETL C MOMOLLIbIO NpeacTasnieHns pg_locks.
http://www.postgresqgl.org/docs/current/static/runtime-config-locks.html



BEnoknpoBkn 06bLeKTOB BJ] Pogzaﬁsao%

I1nst ypoBHsI u30JisiLuu serializable

OTJeJ/IbHbIE ITpeJUKaTHbIE 6]'IOKI/IPOBKI/I
Ha YpOBHE Ta6]II/II_U>I WJIK CTPAHULIBI MHAEKCA

N30/1d1UA JOCTUIrdeTCA He 6J'IOKI/IPOBEIHI/I€M, d OTC/IeXKMBaHHEM
BHBHCHMOCTEﬁ, KOTOpbI€ MOI'YT IIPUBECTHU K HAPYIIIE€HHIO

KOJTMYeCTBO TPeAUKATHBIX 0I0KMPOBOK OrpPaHUYeHO:
max_pred_locks_per_transaction X max_connections

10

YpoBeHb n3onsunm serializable o6ecneunsaetcs cneunasibHbIM
MeXaHWU3MOM, KOTOPbIi (B A0OMO/IHEHME K 06bIYHOMY MHOTOBEPCUOHHOMY
CHUMKY) OTCNEeXMBAET 3aBUCUMOCTU MexXay TpaH3akKuMsaMun, KoTopble MOryT
NMPUBECTU K HAPYLLEHWIO U30NALMUN.

3aBMCUMOCTHM MPOBEPSIOTCHA Ha OCHOBE CrneunasibHbIX NpeanKaTHbIX
6noknpoBoK (SIReadLocks), ycTaHaBMBaeMbIX Ha YPOBHE CTpaHuUL, Nnu
00BbEKTOB. VX uncno takke orpaHnM4YeHo, HO OHU NCNOJb3YIOT APYTYH0
obnactb NamATK, orpaHNYEeHHY0 napameTpamm
max_pred_locks_per_transaction n max_connections.

http://www.postgresqgl.org/docs/9.4/static/transaction-iso.htmi
https://wiki.postgresqgl.org/wiki/SSI



BEnoknpoBkn 06bEKTOB B/l Pogza’?é%

B3anmMo610KMpOBKH

00HApY>KMBaIOTCsl CepBepOM TyTeM TIOMCKa TeT/eld B rpade oKuAaHuU
OfIHA W3 TPAH3AKLIUH OTKATBIBAETCSI, YUTOOBI OCTATbHbIE MOTJIM TIPOZ0J/DKATh
TIpOBepKa BhITIOHsIeTCs ocyie oxkuAanus deadlock_timeout

B3aMMOO/IOKMPOBKH

00BIYHO 03HAYAIOT,
UTO MIPUJIOXKEHHEe 1
CIPOEKTHPOBAHO

Henp dBUJIBHO

11

Bo3MoOXHa cuTyaumns B3auMo6/1OKMPOBKN, KOrga ofHa TpaH3aKUmns NbiTaeTcs
3axBaTuUTb PECypC, YXXe 3axXxBayeHHble ApYroin TpaH3akumein, B TO BPEMS, Kak
Apyras TpaH3akums nbiTaeTcs 3axBaTuTb PECYPC, 3axXBaYeHHbI NepBoii.
B3anMo6/10KMpOBKa BO3MOXHA U MPU HECKO/IbKUX TPaH3akumsx. BuayanbHo
ee yaob6Ho npeactaBnAThb Kak NeTNo B rpadie oxXuaaHui.

PostgreSQL aBTOMaTnyeckn oTc/1ieXnsaeT B3aMMOOI0KUPOBKN, eCNK
TpaH3akuusa oxungaet 0CBO6OXAeHMEe pecypca Ao/blie, Yem
deadlock_timeout. Ecnu Takasa cutyauns obHapyxmBaeTcsd, ogHa u3
TpaH3akunin NPUHyAUTENBHO OTKaTbIBAETCHA, YUTOObI OCTa/IbHbIE MOT/IV
NPOAO/MKUTL PaboTy.

B3anMO060KMPOBKM 06bIYHO 03HAYALOT, UTO NPUOXKEHNE CNPOEKTMPOBAHO
HenpaBW/IbHO. Ecnn B XXypHane cepBepa NosB/SIOTCS COOBLLEHMS O
B3aVMMOG/10KMPOBKaX, 3TO NOBOJ, 3a/lyMaThbCs O NPUUMHAX.

http://www.postgresqgl.org/docs/current/static/explicit-locking.html



MOHUTOPUHI BTOKNPOBOK Pogza’?é%

BriBoz, cooOI11IeHMI B )KypHaJl cepBepa

napametp log_lock_waits:
BBIBOAUT Co00II[eHre 06 oykuganuu gosbiie deadlock_timeout

3arpochl Aijis U3yueHus TeKYIHUX OJI0KMPOBOK

Ha OCHOBe Tpe/cTaBaeHuii pg_locks u pg_stat_activity

12

Bo3Hukatowme B cucteme 6/10KMPOBKN HEOOXOANMbI AJ151 06ecnevyeHns
LLe/TOCTHOCTU U U30/1ALMK, OAHAKO MOTYT NPUBOLMUTL K HeXenaTebHbIM
OXuAaHUAM. Takme oXungaHnsa MOXHO OTC/ieXuBaTb, YUTOObI pa3obpaTbCs B
NX NPUYMHE 1 MO BO3MOXHOCTU YCTPaHUTb (Hanpumep, U3MeHUB aJiroputm
paboThbl NPUIOXKEHNS).

OAnH cnocob cocTouT B TOM, YTOObI BK/OUMTL nNapameTp log lock waits. B
3TOM CJ/lyyae B XypHasi coobLleHni cepBepa byaet nonagarb MHGopmauus,
eC/i1 TpaH3akuua xgana gonolue, yem deadlock_timeout.

BTopoi1 cnoco6 cocTonT B TOM, YTOObI B MOMEHT BO3HUKHOBEHUSA [,0/1M0M
GNOKMPOBKN (WX Ha NEePUOANYECKO OCHOBE) BbINOTHATL 3anpoc K
npenctasneHnto pg_locks, pacwmdposbiBasd 6nokmpyrowme n 610kupyembie
TpaH3akuMn npu nomoLum pg_stat_activity. MNMprmMepbl Taknx 3anpocoB MOXHO
HainTn 3geco: https://wiki.postgresql.org/wiki/Lock Monitoring



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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Torun Pogza’?éié:

CHUMOK cofiep>XUT nHbopMaiuio, HeoOX0JUMYIO IS
orpe/ie/ieHus TIPUHA/IJIeXKHOCTU BEepCHUX CTPOKU

N3onsitusi obecrieunBaeTCss CHUMKaMU U G/I0KMPOBKaMU

BIOKMPOBKM YPOBHSI CTPOKU HaXOASTCSI BHYTPY CTPAHULIbI,
MX KOJIMUeCTBO He OrpaHAYeHO

BbnokupoBku ypoBHST 00beKTOB B/] HaX0sATCsA B TTaMATH CepBepa
Y OPTraHM3YIOT ouepeiy OXKUIaHusi C 0OHapyKeHreM
B3aUMOOJTIOKMPOBOK

14



o] PROFESSIONAL

[1pakTuka Pos{gres

BrinonHsietcst B 6a3e gaHHbIx DB4.

1. Bocrnpou3BecTy CUTyalL[|I0 B3aUMOOIOKMPOBKH TPEX TPaH3aKI[UH,
obpartaroruxcs K Tabsutie.
loCTaToYHO /M JaHHBIX O BO3HUKIIIEH CUTYaIlUU COAEPIKUT >KypHat?
2.  HacTtpouts cepBep Tak, 4ToObI B )KypHaJI cOpachiBaiach MHPOPMAIHs
0 O/IOKMPOBKaX, yAep)KUBaeMbIX 0oJiee CTa MAUTCEKYH/I.
Bocrpou3BecTy CUTYaL|IO, TIPH KOTOPOU B )KypHaJsie MOSIBITCS TaKUe
coo011eHus.

3. BocnpousBecTu cuTyaluo, Mpy KOTOPOM OflHA TPaH3aKLKs ellle BUAUT
ya/IeHHYIO CTPOKY, a /Ipyrasi — y»e HeT.
[TocMOTpeTh CHUMKM 3TUX TPaH3aKLMi U MO/ XMin ¥ Xmax y/aieHHOH
CTPOKU; 0ObSCHUTH BUIUMOCTh Ha OCHOBE 3THX JaHHBIX.

4*. Ecnu B 3arpoce BbI3biBaeTcs PpyHKIus Ha PL/pgSQL, coaepkaiijasi Apyroit
3ampoc, TO KaKol CHUMOK B Hell OyZieT UCI0/b30BaThCs IPU yPOBHE
n3osisiuu read committed? TIpoBepsre.

15

4. ONnAa HanucaHnsa (PYHKUUN MOXHO BOCMO/b30BaTbLCA Cneayroumm
Wwab10oHOM:

create function test() returns integer as $$%
declare
cnt integer;
begin
select count(*) into cnt from t;
return cnt;
end;
$$ language plpgsql;

Takke MOXeT npuroanTbeca PyHKUnA pg_sleep(n), Bbi3biBaroLLasa 3a4epxKy
Ha N CeKyHA.
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