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Tembl Posygres

Oo611jas nHOpMaLys 0 6JI0KHPOBKaxX
BIOKMPOBKY OTHOIIIEHUM U APYTHUX 0OBEKTOB

by10KMpOBKY Ha ypOBHE CTPOK
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BAoKnpoBKkM Posigres

3ajjaua: ynopsijoueHrue KOHKypPeHTHOr O 0CTyTa
K pa3Zie/issieMbIM pecypcam

MexaHdusm

riepe/i obparieHneM K JJaHHBIM ITPOL[eCC 3aXBaTbIBaeT OJIOKMPOBKY
rocsie obparrieHus — 0cBoOOKIaeT (0OBIYHO B KOHIIE TPAH3aKI[UH)
HEeCOBMECTHMbIe O/IOKMPOBKH MPUBO/AT K OUEPEIM

B/10KMPOBKM MCNOSb3YHOTCS, YTOObI YNOPSAA0UNTb KOHKYPEHTHbIV A0CTYN
K pasgensieMbiM pecypcam.

Mof KOHKYPEHTHbIM 0CTYNOM NMOHMMAETCsl OAHOBPEMEHHbIN AOCTYM
HeCKO/bKMX npoueccoB. CaMu NPoLEeCChl MOTyT BbINOHATLCS Kak
napannensHo (ecnm NO3BOMISIET annapartypa), Tak U NocnefoBaTe/bHO
B peXume pasfaeneHns BpeMeHMU.

BNOKMPOBKN HE HYXHbI, €CNTU HET KOHKYPEHLMN (OAHOBPEMEHHO K AaHHbIM
ob6paLyaeTcs To/IbKO O4MH NPOLECC) UM eC/IK HET pasfensemMoro pecypca
(Hanpumep, ob6LWKI BydoepHbIn Kell HyXXaaeTca B G/IOKMPOBKaXx,

a /I0Kas1bHbIN — HET).

Mepen Tem, Kak 06paTUTLCA K pecypcy, 3aliueHHoMY 6/10KMPOBKOWA,
npoLiecc A0/HKeH 3axBaTuTb 3Ty 6/10KMPOBKY. Koraa npouecc nepecraet
Hy)XX[aTbCA B pecypce, OH 0CBOOOXAaeT 6/10KMPOBKY, UTOObLI peCcypcom
MOI/I1 BOCMNO/1b30BaTbLCA ApYyrue npoueccsol.

3axsar 6/10KMPOBKM BO3MOXEH He BCerga: pecypc MOXeT oKasaTbCH yXxe
3aHATbIM KEM-TO APYrM B HECOBMECTUMOM pexunme. B npocTtom ciyyae
MCNONb3YIOT ABa PeXnma: UCKIUYNTENbHbI (HECOBMECTUM HU C YeM)

N pasgensemMblii (COBMECTUM caM C Co60M). Ho nx MOXeT 6bITb 1 6osbLUe,
B 9TOM C/ly4ae COBMECTUMOCTb ONnpeaenseTcs MmaTtpuLen.

Ecnun pecypc 3aHAT, NpoLecc A0/MKEH BCTaTb B o4epeb OXuaaHus.

DT0, KOHEYHO, YMeHbLUAEeT NPON3BOAUTENLHOCTL CUCTEMBI. Mo3TOMY AN
CO34aHNA BbICOKOIDAEKTUBHbBIX MPUIOXEHNIA BEOKHO NOHMMATb, Kak
paboTaeT MmexaHn3m 6/10KMPOBOK.



B10KMPOBKY 06BEKTOB P

b/10KMpOBKM HOMepa TpaH3aKIUu
B/1I0KMPOBKM OTHOIIEHUM

Ouepenb OKUIAHUS

N3 Bcero MHOroobpasunsi 610KMpPoOBOK Ha YPOBHE 0O6BLEKTOB Mbl PACCMOTPUM
TO/IbKO G/TOKMPOBKN HOMEpPa TPaH3aKLUUK U 6/10KMPOBKN OTHOLLIEHWIA.

Ewe ognH Bua 6/10KMPOBOK 3TOMO Xe TuMa — pekomMmeHaartesibHble
610KMPOBKN — ynomuHascs B TeMe «Ob6paboTka owmnbok» kypca DEV1.



of] PROFESSIONAL

Homep TpaH3aKuuu Pos{gres

Tunsl pecypcoB B pg_locks

virtualxid — BUpTya/ibHBIN HOMep TPaH3aKIUH
transactionid — HacTosiIMii HOMep TpaH3aKL[UU

PexxviMbl

WCKJTHOUNTE/IbHBIN
paszesisieMbli

TpaH3aKIYs yaep>KUBaeT UCKTFOUNTEIbHYH0 OJIOKUPOBKY
COOCTBEHHOTO HOMEpa

Crocob 10K/1aThCs 3aBepILeHus TPaH3aKIU1

PaccMmoTpeHune 6/10KMPOBOK Ha YPOBHE 0OBHEKTOB («OObIYHbIEY», KTAXE ble»
G1OKMPOBKN) Mbl HAYHEM C B/TOKMPOBOK HOMEpPa TpaH3aKLUuMu.

BENOKMPOBKN 06BLEKTOB XpaHATCA B 06LLE NnamMsaTy cepBepa, NoaTomy
NX KONIMYECTBO OorpaHnyeHo. Bce Takne 6/10KMPOBKM MOXHO NOCMOTPETh
B npeacTtasneHnn pg_locks: oHM yCTpOeHbl 0AMHAKOBO M OT/INYAKOTCA
TO/IbKO TUNaMN PeCcypcoB 1 pexnmamm 6/10kMpoBaHus. Homepam
TpaH3aKLUuii COOTBETCTBYIOT TUNbI pecypcoB Transactionid n Virtualxid.

Kaxkgon TpaH3akumm nNpyn cTapTe HazHavyaeTcs cHavana BUPTyasibHblIi
HOMep, KOTOPbI UCMO/Mb3yeTCs, NoKa TpaH3aKLmMs TONbKO YMTaeT AaHHbIe.
9T0 caenaHo AN 3KOHOMUM HACTOSALMX HOMEPOB — BUPTYasibHbI HOMEP
HWKaK He y4uTblBaeTCs B npasusiax BUAMMOCTU. Ero MoXHO BblgaTb GbICTPO,
6e3 o6palleHns K obLein namsaTn (TpebyeTcs Nnb YHUKa/IbHOCTb HOMEPOB
BCEX aKTMBHbIX TPaH3aKLUWi1).

YHUKa/1bHbI HACTOALLMIA HOMEpP BblaeTcs cyeTunkom XID B TOT MOMEHT,
Korga TpaH3akuusa M3MeHseT Kakne-nnmoo faHHble. OH HyXXeH, 4TOoOb!
oTcnexusarb cTaTtyc NuWyLLen TpaH3akumn (akTuBHa, 3adpukcrpoBaHa
nnn obopeaHa); Takoi HOMepP MOXHO 3anucbiBaTb B MOAA XMin 1 Xmax
3aro/floBka BEPCUin CTPOK.

Kaxkgan TpaH3akuna yaepXmBaeT UCKNIUUTENbHYH 6/T0KMPOBKY CBOUX
HOMEpPOB: N BUPTYasIbHOro, U HACTOSALEro, €C/IN OH eCTb. JTO AaeT NPOCTOM
Crnocoo6 AoXAaTbCsi OKOHYaHWS Kakoi-nimbo TpaH3akummn: Hazo 3anpocnuTb
6110KNPOBKY ee Homepa. Ecnn 61oKnMpoBKy cpasy NoyyvnuTb He yaacTes,

TO 3anpalumBaloLLMii NPoLEecC 3aCHET N ByaeT pa3dyXeH TO/bKO Mo
3aBepLUeHnn TpaH3akunun — Korga 6/10KkMpoBKa 0CBO6OANTCS.



BiIOKMpOBKa HOMepa TpaH3aKIuu

=> CREATE DATABASE arch_locks;

CREATE DATABASE

=> \c arch_locks

You are now connected to database "arch locks" as user "student".
HauHeM B JIpyTOM ceaHCe HOBYIO TPaH3aKIIHIO.

| => \c arch_locks

| You are now connected to database "arch_locks" as user "student".
| => BEGIN;

| BEGIN

Ham 1oHa/[06HTCsl HOMep 06C/Iy>KUBaIOIIeTo IIpoIiecca:

| => SELECT pg_backend_pid();

pg_backend pid

Bce «06bI4HBIE» GIOKUPOBKY BUHBI B IIpejicTaBiaeHUH pg_locks. Kakue 6JI0KMPOBKH y/iep>KUBaeT TOJIBKO YTO HayaTast
TpaH3aKIua?

=> SELECT locktype, virtualxid AS virtxid, transactionid AS xid,
mode, granted

FROM pg_locks

WHERE pid = 10763;

locktype | virtxid | xid | mode | granted

virtualxid | 3/12
(1 row)

| ExclusivelLock | t

® locktype — THII pecypca,
® mode — pe>XKUM GJIOKHPOBKH,
® granted — yZaJIOCh JIM IIOJIyYUTh 6JIOKHUPOBKY.

Karkmoii TpaH3aKIIMK cpa3y BBIIAETCSI BUPTYaIbHEIH HOMED, U TPAaH3aKITUs YAEP)KUBAET eT0 HCKIIUNTEIHHYI0 GJIOKHPOBKY.

Kaxk TosibKo TpaH3aKIUd HAYNHaeT MeHATb KaKue-JIn60 IaHHbIe, el BbIIaeTCs HaCTOSIIMI HOMED, KOTOpLIfI YYUTBIBAETCA B
IIpaBUJIaX BUAUMOCTH. HOMep MOJKHO IIOJIYyYUTH U IBHO:

| => SELECT pg_current_xact_id();

pg_current xact id

=> SELECT locktype, virtualxid AS virtxid, transactionid AS xid,
mode, granted

FROM pg_locks

WHERE pid = 10763;

locktype | virtxid | xid | mode | granted
--------------- B s i e Tl
virtualxid | 3712 | | ExclusivelLock | t
transactionid | | 816 | Exclusivelock | t
(2 rows)

Telepb TpaH3aKI[Us YAeP>KUBaeT UCKIIYUTEIHHYI0 GJI0KUPOBKY 0G0UX HOMEPOB.
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B10KNPOBKM OTHOLLIEHWNN Posigres

Tun pecypca B pg_locks

relation — TaG/IMIIbI, UHIEKCHI U T. T,

Pexxuimbl

Access Share SELECT

Row Share SELECT FOR UPDATE/SHARE PapannenLHOE

Row Exclusive UPDATE, DELETE, INSERT, MERGE 2;“::-‘:5(“”9

Share Update Exclusive VACUUM, ALTER TABLE, B Tabnmue
CREATE INDEX CONCURRENTLY

Share CREATE INDEX

Share Row Exclusive CREATE TRIGGER, ALTER TABLE

Exclusive REFRESH MAT. VIEW CONCURRENTLY

Access Exclusive DROP, TRUNCATE, REINDEX, VACUUM FULL,

LOCK TABLE, ALTER TABLE, REFRESH MAT. VIEW

7

BTopoii BaXHbIi criydain 6/10KMPOBOK OO6bEKTOB — G/TOKMPOBKN OTHOLLIEHWIA
(Tabnuu, HAEKCOB, NocneaoBaTeNlbHOCTEN U T. N.). Takne 6/10KMPOBKN
nmetot Tun relation B pg_locks.

[Na HUX onpedeneHo LenbiX 8 pa3/InyHbIX PEXUMOB, KOTOPbIE NMOKa3aHbl

Ha cnalige BMecTe ¢ npuMmepamMmm komaHa SQL, MCnosb3yroLmX 3T PEXNMBI.
MaTtpuua COBMECTMMOCTU 3[eChb HE NoKa3aHa 13-3a ee 60/bLLIOTo pasmepa,
HO OHa NpuBeAeHa B AOKYMEHTaLNN:

https://postgrespro.ru/docs/postgresqgl/16/explicit-locking#LOCKING-TABLES

Takoe KO/IMYECTBO PEXMMOB CYLLECTBYET A/18 TOro, YTOObI NO3BO/INTL
BbIMNO/IHATbL OAHOBPEMEHHO Kak MOXXHO 60/1bLIEEe KOMMYEeCTBO KOMaHA,
OTHOCSILLMXCS K OAHOW Tabnuue (MHAEKCY U T. 1.).

CawmbIli cnabblin pexxum — Access Share, OH 3axBaTblBaeTCA KOMaHAO0M
SELECT u coBMeCTM C /1100bIM PEXUMOM, KpOME CamMOoro CUIbHOMo —
Access Exclusive. 9T0 03HavaerT, 4To 3anpoc He MeLlaeT H1 ApYyrum
3anpocam, H/M U3MEHEeHUI0 laHHbIX B Tabnmue, HU Yemy-nmbo gpyromy,

HO He faeT, Hanpumep, yaasimTb Tabnvuy B TO BPEMS, Kak N3 Hee YNTaroTCS
[aHHble.

[pyroi npumep: pexnm Share (kak 1 gpyrme 6onee CUbHbIE PEXUMbI)

He COBMECTMM C U3MeHeHeM faHHbIX B Tabnuue. Hanpumep, komaHga
CREATE INDEX 3a6nokupyet komaHabl INSERT, UPDATE, DELETE v
MERGE (1 Hao6oporT). NMoatomy cyuwecteyeT komaHaa CREATE INDEX
CONCURRENTLY, ncrnonb3ytouasn pexum Share Update Exclusive, KOTopblit
COBMECTMM C TakKUMWN U3MEHEHNAMN (3a CHET 3TOr0 KOMaHAa BbINOJTHAETCA
AonbLue).
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Ouepenb oXxnaaHus Pos{gres

|
L

CREATE INDEX UPDATE

Share Row Exclusive
HecoBmecTumas
6noknpoBka

VACUUM FULL
Access Exclusive

SELECT
Access Share

OTHOLUEeHne

B/10KMPOBKM 0GBHEKTOB UCMOMb3YIOT «HECTHYI0» ouepeb OXUaaHus.
3TO 03HAYAET, YTO 3anNpPOChl 6/IOKMPOBOK 06CYXUBAKTCS OAUH 33 APYTUM
B NOpsiAKe MX NOCTYMN/eHUS.

[MycTb, KaK Ha pucyHke, TpaH3akumna T100 sbinosiHAeT kKomaHay UPDATE,
MNPy 3TOM Ha OTHOLIEeHne ByaeT ycTaHOB/IeHa 6/1I0KMPOBKA C PEXMMOM
Row Exclusive.

TpaH3akuua T110, seinonHawwasa CREATE INDEX, BcTaeT B ouepeab

3a T100, NoCKONbKY 3anpallvBaeT pexum Share, He COBMeCTUMbI ¢ Row
Exclusive. Ecnu cnegom npuaet TpaH3akumna T120 ¢ komaHgoit VACUUM
FULL (e Hy)eH pexum Access Exclusive, He COBMECTUMBbIN HM C KaKnM
ApYyr1m), oHa BCTaHET B oyepeb 3a CREATE INDEX.

A ellle ogHa TpaH3akuma ¢ 06bl4HbIM 3anpocom SELECT (TpebyeTt Access
Share, coOBMeCTUMbIi C BbINOHAWOLLENCS ceitvac komaHaon UPDATE) Toxe
4yecTHO 3anmeT ovepeb 3a VACUUM FULL.
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Ouepenb oXxnaaHus Pos{gres

|
@a

VACUUM FULL CREATE INDEX
Access Exclusive Share

SELECT
Access Share

OTHOLUEeHne

Mocne Toro Kak nepsasi TpaH3akUus 3aBepLuaeTcs, 6/10KUPOBKY
3axBaTbiBAET C/ieayloLas TpaH3akUmsl, CTosLLasA B ouepeau.



B/IOKHpOBKa OTHOIIIEHUIT

Co3gasuM TabuIy 6aHKOBCKUX CUETOB C TPeMsI CTPOKaMH:

=> CREATE TABLE accounts(acc_no integer, amount numeric);

CREATE TABLE

=> INSERT INTO accounts VALUES (1,100.00), (2,200.00), (3,300.00);

INSERT 0 3

Bropas TpaH3aKIMs1, KOTOPYIO MBI He 3aBepIllaIy, IIPoJjo/bKaeT paboTy. BBIIIOJTHUM B Helt 3aIIpoc K TabJIuIie:
| => SELECT * FROM accounts;

acc_no | amount

________ e
1 | 100.00
2 | 200.00
3 | 300.00
(3 rows)

Kak usMeHATCS 6JI0KHPOBKU?

=> SELECT locktype, relation::regclass, virtualxid AS virtxid,
transactionid AS xid, mode, granted

FROM pg_locks

WHERE pid = 10763;

locktype | relation | virtxid | xid | mode | granted
--------------- L s e S e L LT T
relation | accounts | | | AccessShareLock | t
virtualxid | | 3/12 | | ExclusivelLock | t
transactionid | | | 816 | Exclusivelock | t
(3 rows)

Jlo6aBruIach 6JIOKMPOBKa TaG MBI B peskuMe Access Share. OHa COBMeCTHMa € 6JIOKMPOBKOIM JIF060TO PeXKMMa, KPOMe ACCess
Exclusive, 103TOMy He MeIllaeT MPaKTHYECKH HUKaKUM OIIepaIfisiM, HO He [jaeT, HallpuMep, YIIATh Tabuity. [lormpo6yem.

|  => \c arch_locks

| You are now connected to database "arch_locks" as user "student".
|  => BEGIN;

|  BEGIN

| => SELECT pg_backend_pid();

pg_backend pid

| => DROP TABLE accounts;
KoMaHzia He BBIIIOJIHAETCS — KT 0CBOO0KAeHUs 0JIOKMPOBKU. Kakoii?

=> SELECT locktype, relation::regclass, virtualxid AS virtxid,
transactionid AS xid, mode, granted

FROM pg_locks

WHERE pid = 11151;

locktype | relation | virtxid | xid | mode | granted
--------------- R e e
virtualxid | | 4/5 | | Exclusivelock | t
relation | accounts | | | AccessExclusivelLock | f
transactionid | | | 819 | Exclusivelock | t
(3 rows)

TpaH3aKIus IIBITANIAaCh OJYIUTh OJI0OKUPOBKY Ta0IUIIEI B peskuMe Access Exclusive, Ho He cMmoria (granted = f).

HHQ)OpMaLII/I}O 0 TOM, 4UTO TpaH3aKIUsa O’KHAaeT 4ero-To I IIPOJO0/DKEeHUST pa6OTLI, MOJKHO IIOJIyYUTh U TaK:



=> SELECT state, wait_event_type, wait_event
FROM pg_stat_activity
WHERE pid = 11151;

state | wait event type | wait event
________ e T T I,
active | Lock | relation

(1 row)

® state — COCTOsSIHHe: aKTHUBHAS TPAH3aKITHs, BHIIIOIHSION[AsI KOMaH/AY!
® wait_event_type — THII 0>KHJaHUS: GJIOKUPOBKA (GHIBAIOT U APYTHeE, HAIPUMED, 0OKU/IaHLE BBOZIA-BhIBOZIA);
® wait_event — KOHKpeTHOE O>KHaHUe: 0>KU/JaHUe GIOKHPOBKU OTHOIIIEHUS.

MBI MO’KeM HaHWTH HOMep GJIOKHPYIOIIETo Iporiecca (B 00I1eM cIydae — HEeCKOJILKO HOMEPOB)...
=> SELECT pg_blocking_pids(11151);

pg_blocking pids

{10763}
(1 row)

... IIOCMOTPETH I/IH(l)OpMaL[I/IIO 0 CeaHCaX, K KOTOPBIM OHH OTHOCATCA:

=> SELECT * FROM pg_stat_activity
WHERE pid = ANY(pg_blocking_pids(11151)) \gx

[ RECORD 1 J---odommmmmmm i
datid 16566

datname arch_locks

pid 10763

leader pid

usesysid 16384

usename student

application_name | psql

client addr

client hostname

backend start 2025-06-24 05:06:25.109437+03
xact_start 2025-06-24 05:06:25.152475+03

2025-06-24 05:06:25.507773+03
2025-06-24 05:06:25.517991+03

query_start
state change

wait event type Client

wait_event ClientRead

state idle in transaction
backend xid 816

backend xmin
query id
query
backend type

SELECT * FROM accounts;
client backend

+

|

I

I

|

|

|

I

I

|
client port | -1

|

I

I

|

|

|

I

I

|

|

I
[Tocsie 3aBepIlleHNs TpaH3aKIIMK Bce 6JI0KUPOBKU CHIMAIOTCS U Ta6JIuIla yaasieTcs:

| => commIT;

COMMIT

|  DROP TABLE
|  => commIT;

| commIT



BNOKNPOBKN CTPOK

PasziesisieMble ¥ UCKTHOUNTE/IbHBIE OIOKHPOBKU

«HeuecTHast» odepe/ib OXKHJaHUS

11
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BNOKNPOBKN CTPOK Pos{gres

I/ICHO]IIBYI-OTCH COBMECTHO C MHOI'OBEPCUOHHOCTBIO,
AJId UTeHUsA JdaHHBIX He TPE6YI-OTCH

WHdbopmaiyis moabko B CTpaHULaX JaHHBIX

B OHepaTHBHOﬁ MaMATHU HUUEIro He XPaHHUTCA

HEOFpaHI/I‘-IEHHOE KO/IMYeCTBO

0O0JIBIIIOe YKCJIO He BAUAeT Ha MpoOMn3BOAUTE/IbHOCTD

WHudpacTpykTypa

ouepe/ib O’KU/JaHKsI OpPraHMU30BaHa C TIOMOLbI0 OJTIOKUPOBOK 0OBEKTOB

12

Bnarogaps MHOroBePCUOHHOCTU, G/TOKMPOBKM YPOBHSI CTPOK HYXXHbl TO/IbKO
MPY U3MEHEHUN AaHHbIX (UKW ANS TOTO, YTOObI HE AONYCTUTb N3MEHEHUS)
N HE HY)XXHbl NPV 06bIYHOM YTEHWMN.

Ecnu B cnyyae 6/10KMPOBOK 06EKTOB KaXAblli pecypc npeacTaB/ieH
COGCTBEHHOW 6/10KMPOBKOI B ONEepaTUBHON NaMaTK, TO CO CTPOKaMu Tak
He nony4yaeTtcs: oTaenbHas 6NIOKMPOBKA [N1S KaX40i Tab/IMUYHON CTPOKM
(KOTOPbIX MOTYT ObITb MUI/TIMOHBLI U MUNNAPAbI) NOTPEOYET HEMOMEPHbIX
HaKNaiHbIX PAcXoA0B 1 OTPOMHOr0 06beMa onepaTMBHON NamsATK.

OAMH 13 BapnaHTOB peLleHns — MoBbILWeHNE YPOBHS (3ckanaums): ecnv
yxxe 3ab6r1oknpoBaHo N CTpoK Tabnuupl, TO NpPU 6/10KMPOBKE eLle OAHOW
6nokupyeTcs BcA Tabnuua Lenmkom, a 6/10KMPOBKN HA YPOBHE CTPOK
cHMMatoTcA. Ho B aTOM criydae cTpagaet nponyckHas CnocoOHOCTb.

Moatomy B PostgreSQL caenaHo nHave. NHopmaymsi 0 TOM, YTO CTPOKa
3a6/10KkMpoBaHa, XpaHUTCA UCK/THOUYMUTENIbHO B 3aro/IOBKE BEPCUN CTPOKM
BHYTPW CTpPaHULbl AaHHbIX. TaM OHa npeacTaB/ieHa HoMepoM 6/10KMpyoLLel
TpaH3akumm (xmax) u AoNoSIHNTENbHLIMW MHOOPMaLMOHHBIMU GUTaMMU.

3a cYeT 3TOro MOXHO YCTAHOBUTb HEOrPaAHUYEHHOE KO/TIMYECTBO G/10KMPOBOK
YPOBHS! CTPOKM, U 3TO HEe TPeOByeT A0MNO/THUTENbHbIX PECYPCOB U HE CHUXKAET
NPON3BOANTENBLHOCTL CUCTEMBI.

O6partHasa CTopoHa Takoro noaxoAa — CI0XHOCTb OpraHM3aumn ovyepean
oxuaaHusa. [1na aToro Bce-Takm NPUXoANTCS UCMNOMb30BaTb 6/1I0KMPOBKM
YPOBHSI 0ObEKTOB, HO yAaeTcA 060NTUCL OYEHb HEGO/LLLNM UX
KONM4ecTBoM (NPONopUMOHasIbHbIM YXCTY NPOLECCOB, a HE YUCIY
3a6/10KMPOBaHHbIX CTPOK).
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BNOKNPOBKN CTPOK Pos{gres

PexxviMbl

Update — yzasieHue CTPOKU W/ M3MeHeHUe BceX Tojiei

No Key Update — u3meHeHwMe JTFO0BIX TI0/Tel, KPOMe K/TFOUeBBIX
Share — 3amnpeT v3MeHeHus /ItOOBIX 0/} CTPOKU

Key Share — 3arpeT v3MeHeHUs! K/IF0UeBbIX I10J1ei1 CTPOKU

Key No Key
Share ~ Share Update Update
Key Share X
pasgensiemMbie
Share X X
No Key Update X X X }
NUCKNO4YUTE IbHbIE
Update X X X X

13

CyLiecTByeT 4 pexunma, B KOTOPbIX MOXHO 3a6/10KMpoBaTh CTPOKY
(B BEPCUN CTPOKM PEXNM YKa3bIBAETCA C MOMOLLLIO AOMOHUTESbHBIX
NHJOOPMAaLIMOHHBLIX BUTOB).

[Ba pexunma npeacTaB/igioT UCKOUNTeNbHbIE (exclusive) 6/10KMPOBKY,
KOTOpble OAHOBPEMEHHO MOXET yAepXMBaTb TO/IbKO OfHA TpaH3akKUuA.
Pexxum UPDATE npegnonaraeTt nosiHoe naMeHeHne (Unv yganeHue) CTPoKu,
a pexum NO KEY UPDATE — n3MeHeHune TO/bKO TeX Mosiei, KoTopble He
BXO4AT B YHUKaJ1bHblEe UHAEKCHI (MHBbIMW Cl0BaMu, NMpuY TakoM N3MEHEeHUN
BCE BHELLHME K/1o4vn ocTatoTest 6e3 nameHeHunin). KomaHga UPDATE cama
BblGMpaeT MUHUMasIbHbIV NOAXOAALWMIA PEXNM BNTOKMPOBKX; 0ObIYHO CTPOKK
onokupytotca B pexume NO KEY UPDATE.

Ewe aBa pexvnma npencrasnatot pasgensaemble (shared) 610KMpoBKH,
KOTOpPbIE MOTYT YAepPXNBaTbCA HECKO/TbKUMU TPpaH3aKuMsaMu.

Pexxum SHARE npumeHsaeTcs, Korga Hy>KHO npoynTaTb CTPOKY, HO Npu 3TOM
Henb3a AOoNYCTUTb, YTOObI OHA Kak-Mbo U3MeHnNach 4pyron TpaH3akumei.
Pexxum KEY SHARE gonyckaeT nameHeHue CTPOKWU, HO TOJ/TIbKO HEK/THUYEBLIX
nosiein. ATOT pexunm, B HaCTHOCTWN, aBTOMATUYECKM UCMNOMNb3YyeTCA caMmuMm
PostgreSQL npu npoBepke BHELUHUX K/HOYEN.

HanomHum, 4To 06bI4HOE YTeHne (SELECT) BoobLue He 6/10KMpyeT CTPOKN.

Matpuua CoOBMECTMMOCTM PEXMMOB NpuBefeHa BHU3Y cnanja.

3 Hee BMAHO, YTO pasgensemblin pexum KEY SHARE coBmecTum

C nckmoumntesnibHbIM pexumom NO KEY UPDATE (To eCTb MOXHO 0OHOBNATb
HeKNoYeBbIe MOMA U ObITb YBEPEHHbIM B TOM, YTO K/1H04 HE N3MEHUTCA).

https://postgrespro.ru/docs/postgresqgl/16/explicit-locking#LOCKING-ROWS



https://postgrespro.ru/docs/postgresql/16/explicit-locking#LOCKING-ROWS

b10KHpOBKa CTPOK

CHOBa c03/]a/lUM TabJIUITY CUETOB, HO Telleph cZieJlaeM HOMep cYeTa IIePBUYHBIM KIIIOUOM:
=> CREATE TABLE accounts(acc_no integer PRIMARY KEY, amount numeric);
CREATE TABLE

=> INSERT INTO accounts VALUES (1,100.00), (2,200.00), (3,300.00);
INSERT 0 3

B HOBO TpaH3aKITUH 0GHOBUM CYMMY II€PBOTO c4eTa (IIPH 3TOM KJII0Y He MEHIeTCs):
| => BEGIN;

| BEGIN

| => UPDATE accounts SET amount = amount + 100.00 WHERE acc_no = 1;
| UPDATE 1

| => SELECT pg_current_xact_id();

pg_current_xact_id

Kak mpaBMJI0, IPH3HAKOM GJIOKHPOBKH CTPOKH CIIY)KHT HOMep GIOKHPYIOeH TpaH3aKI[UH, 3alIMCAHHEIH B IT0JIe Xmax (U elre
psi ”HGOPMAITMOHHBIX GUTOB, OIIPe/e ITIOIIUX PEXKUM OJIOKMPOBKH):

=> SELECT xmax, * FROM accounts;

xmax | acc_no | amount

______ L
822 | 1| 100.00
0 | 2 | 200.00
0 | 3 | 300.00

(3 rows)

Ho B cityuae pasjessieMbIX 6JI0KHPOBOK TaKOH CII0C06 He TOAUTCS, II0CKOJIBKY B XIMax HeJIb3sl 3alIHCaTh HECKOJIbKO HOMEPOB
TpaH3aKIHH. B TaKOM clydae HOMepa TPaH3aKIHH XPAHITCS B OT/[e/IbHOM CTPYKTYpe, Ha3bIBaeMOM MyJIbTUTPAH3aKITHeEH, a B
Xmax IIOMeIIaeTcs CChLIKa Ha Hee. Ho MBI He Gy/ieM BIABaThHCS B IeTajIH pea3alui GJIOKMPOBOK CTPOK, a IIPOCTO
BOCITIOJIb3yeMCs paciuperueM pgrowlocks:

=> CREATE EXTENSION pgrowlocks;
CREATE EXTENSION

=> SELECT locked_row, xids, modes, pids FROM pgrowlocks('accounts');

locked row | xids | modes | pids
------------ B e e
(0,1) | {822} | {"No Key Update"} | {10763}
(1 row)

UTo6kI MOKa3aTh OJIOKKPOBKY, pacliupeHre YUTaeT TabJIUUHbIe CTPAHHUITHI (B OT/IMYMe 0T obpaineHus K pg_locks, koTopoe
4YUTaeT JaHHbIe U3 OIlePAaTHUBHOMN ITaMsITH).

Teneps M3SMeHHMM HOMeP BTOPOTO cyeTa (IIPX 3TOM MeHSAeTCs KII0Y):
| => UPDATE accounts SET acc_no = 20 WHERE acc_no = 2;
|  UPDATE 1

=> SELECT locked_row, xids, modes, pids FROM pgrowlocks('accounts');

locked row | xids | modes | pids
------------ B T T TRy
(0,1) | {822} | {"No Key Update"} | {10763}
(0,2) | {822} | {Update} | {10763}
(2 rows)

YT0oGHI IIPOJIeMOHCTPUPOBATE Pas/essieMble GJIOKHPOBKY, HAUHEM ellle OJ/HY TPaH3aKIHI0. Bee 3ampanrBaeMble GII0KHPOBKH
GYZYT COBMECTHMEL ZIPYT C ZPYTOM.



|  => BEGIN;
| BEGIN
|  => SELECT * FROM accounts WHERE acc_no = 1 FOR KEY SHARE;

acc_no | amount

|  => SELECT * FROM accounts WHERE acc_no = 3 FOR SHARE;

acc_no | amount

|  => SELECT pg_current_xact_id();

pg_current_xact_id

=> SELECT locked_row, xids, modes, pids FROM pgrowlocks('accounts');

locked row | xids | modes | pids
------------ B e e e
(0,1) | {822,824} | {"No Key Update","Key Share"} | {10763,11151}
(0,2) | {822} | {Update} | {10763}
(0,3) | {824} | {"For Share"} | {11151}
(3 rows)
| => ROLLBACK;
|  ROLLBACK
|  => ROLLBACK;
| ROLLBACK

Kak He >KZaTh GJIOKHPOBKY?
WHorga ygo6HO He )KIaTh 0CBOO0KIeHUS 6JI0OKMPOBKH, a Cpasy IIOJYyUYUTh OIINOKY, eCIM He0OXOUMBINA pecypc 3aHsIT.
[Ipuno)keHVe MOJKET IIepeXBaTUTh U 06paboTaTh TaKyIo OIITHUOKY.

st aToro psm komaHz SQL (Takue, kak SELECT 1 HekoTopsle BapuaHTEI ALTER) IT03BOJISIIOT yKa3aTh KiroueBoe cioBo NOWAIT.
3abJsiokupyeM TabIHIly, 06HOBUB IIEPBYIO CTPOKY:

=> BEGIN;

BEGIN

=> UPDATE accounts SET amount = amount + 1 WHERE acc_no = 1;
UPDATE 1

| => BEGIN;

| BEGIN

| => LOCK TABLE accounts NOWAIT; -- IN ACCESS EXCLUSIVE MODE
| ERROR: could not obtain lock on relation "accounts”
TpaH3aKIMs cpa3y ke II0JIy4YaeT OIIHOKY.

| => ROLLBACK;

| ROLLBACK

Komanzer UPDATE u DELETE He mo3BoJisar0T yKasaTh NOWAIT. Ho MOJKHO CHayaJjia BEIIIOJTHUTHL KOMaHy
SELECT ... FOR UPDATE NOWAIT; -- unu FOR NO KEY UPDATE NOWAIT
a 3aTeM, eC/IM CTPOKH YCIIeIIHO 3a0/I0KMPOBaHbl, HU3MEeHHUTD UJIU yaauTh uX. Harpumep:

| => BEGIN;



| BEGIN
| => SELECT * FROM accounts WHERE acc_no = 1 FOR UPDATE NOWAIT;
| ERROR: could not obtain lock on row in relation "accounts”

CHOBa TyT ke I10JIy4aeM OIIMOKY - CTpoKa y»Ke 3ab610kupoBaHa. Ho ripu ycriexe SELECT ... FOR UPDATE B 9T0M TpaH3aKLIMH
MO>KHO ObLI0 GBI ajsiee U3MeHSTh 3a6I0KMPOBaHHYI0 CTPOKY.

| => ROLLBACK;
| ROLLBACK

Jpyroi moaxox K 6JI0KMPOBKe CTPOK IIpefocTaBsieT npeaioskeHre SKIP LOCKED. 3arpocuM 6JI0KHUPOBKY OZHOM CTPOKH, He
yKasbIBasi KOHKPeTHBIM HOMeD cYeTa:

| => BEGIN;
| BEGIN

=> SELECT * FROM accounts ORDER BY acc_no
FOR UPDATE SKIP LOCKED LIMIT 1;

acc_no | amount
________ )

2 | 200.00
(1 row)

B 3TOM ciiygae KOMaH/ja IIPOIIyCcKaeT yrKe 3a6I0KUPOBAaHHYIO0 IIEPBYI0 CTPOKY M MBI HEMeJIEHHO IT0JIy4JaeM O6JI0KHPOBKY BTOPOH
CTPOKH. ITOT IIPHEM Y>Ke HCII0IH30BaJICSI B IPAKTHKe TeMbI «OUKCTKa» IIPH BEIOOPE ITaKeTa CTPOK I 00HOBJIeHHs. Emte o/iHO
IIpuMeHeHHe — B OpraHU3alluy odepeieil — GyZeT pacCMOTPEHO B TeMe «ACHHXPOHHAs 06paGoTKa».

| => ROLLBACK;

|  ROLLBACK

JlJ11 KOMaH[I, He CBSI3aHHBIX C 6JIOKUPOBKOM CTPOK, UCII0J130BaTh NOWAIT He ITOJTy4UTCs. B 3TOM cilydae MOXKHO YCTaHOBUTD
He6OoJIBIITON TaliMayT 0KUJaHUS (110 YMOJTYaHHUIO OH He 3a/JaH U OKUAaHUe O0y/ieT 6eCKOHEeUHBIM):

| => SET lock_timeout = '1s';

| SET

| => ALTER TABLE accounts DROP COLUMN amount;

| ERROR: canceling statement due to lock timeout
[TosrygaeM oIIUGKY 6€3 ITUTeJTHFHOT0 OKUAAHUS 0CBOOOKIeHUS pecypca.
| => RESET lock_timeout;

| RESET

=> ROLLBACK;

ROLLBACK



«Oyepenb» oXXnaaHus Pos{gres

E
xid 101

Share

Xmin Xmax

(0,1) | 100 | 101

yaepxuBaeT
paszensiemyio
610KMPOBKY
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[na appekTMBHON opraHm3aunmn oyepeamn oXmnaaHusa UCnosb3yeTcs
MexaHn3M 6/10KMPOBOK 06bEKTOB, NPU 3TOM MHJIOPMaLNA XpaHUTCA
B orneparnBHO NamMsaTu 1 BugHa B pg_locks.

Jonyctum, TpaH3akumn ¢ Homepom 101 yaanochb 3ab/10KMpoBaTb CTPOKY
B pasgensemMom pexunme Share. ViHthopmaumsa o 610KMpoBKe 3anmcbiBaeTcs

B 3aro/i0BOK BEPCUN CTPOKN — B MOJs1€ XmMax noAaBideTcd HOMep aTOMN
TpaH3aKunn.
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«Oyepenb» oXXnaaHus Pos{gres

S.@ A
tuple 0,1 xid 101

Share

Xmin Xmax

xaer
3aBepLueHNst
T101

(0,1) | 100 | 101
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Apyrasa TpaH3akuma 102, xxenasa nonyyunTtb 6/10KMPOBKY, 0ObpaliaeTcs

K CTPOKE 1 BUAWT, YTO CTPOKa Y)XXe 3ab/10KkMpoBaHa. Ecnun pexums
6G10KMPOBOK KOHAD/IMKTYIOT, TpaH3akums 102 gonxHa BCTaTb B ouepeab,
4yTOObI CUCTEMA «pa3dyanna» ee, korga 6/10KMpoBKa 0cBo60aMTCA.

[MOCKONbKY Kaxaan TpaH3akuna yaepXnsaeT NUCKTHUNTENbHY0 6/TOKUPOBKY
CBOEro Homepa, TpaH3akuma 102 3anpalumBaeTt 6/10KMPOBKY HOMepa
TpaH3akumn 101, 4To6bI AOXAATLCSA ee 3aBepLUEHNS.

Kpome Toro, oxugarowiasa TpaH3akunsa yaepxmnsaeT 6/10KMPOBKY YC/TOBHOTO
pecypca tuna tuple (Bepcusa CTpoku), nokasbiBas, YTO OHa nepsas
B «ouepeam».
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«Oyepenb» oXXnaaHus Pos{gres

nepBblii
B ouepeay cTout
B Tambype

Update a a
@ tuple 0,1 xid 101
Update Update Share
Xxmin xmax

Update
(0,1) | 100 | 101
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Ecnn nossnsTca gpyrne TpaH3akumm, KOHANKTYIOLWME C TEKYLLEen
610KMPOBKOW BEPCUN CTPOKK (B Hawwem npumepe — 112, 122, 132), nepBbiM
[1e/10M OHW MNbITAOTCA 3aXBaTUTb B/IOKMPOBKY TUNa tuple Ana aToi Bepcun.

[MockonbKy 6/10kMpoBKa tuple yxxe yaepxmBaetcs TpaHsakuuei 102, gpyrue
TpaH3aKUMn XAyT 0CBOOOXAEHNA 3TON 6/10KMPOBKU. MoyyaeTcs
cBoeobpa3Hasa «oyepeb», B KOTOPOWN ecTb rnepsbil N Bce 0CMasibHbIE.

Ecnn 6bl Bce npubbiBaloLMe TpaH3akuum 3aHMMann oyepeib
HenocpeACcTBEHHO 3a TpaH3akumein 101, npn ocBO60XAEHNN B/TOKMPOBKU
BO3HMKaa 6bl cUTyaumnsa roHkn. MNpun HeyagayHoOM CTeYeHUn 06CTOATENLCTB
TpaH3akuma 102 morna 6bl xaarte 6/10KMPOBKY BeYHO. [1ByxypOoBHEBas
cxema 610KMpoBaHUs HEMHOIO YNopsaA0YMBaeT NOAOOHY0 KOHKYPEHLMIO.

CTouT n3beratb NPOEKTHLIX PELUEHMIA, KOTOPbIE NpeanonaratT MaccoBble
N3MEHEHNSA OHOI 1 TOW Xe CTPOKN. B 3TOM cnyyae BO3HUKAET «ropsiyas
TOUYKa», KOTOpas Ha BbICOKMX Harpy3kax MOXeT NPUBECTU K CHUXXEHMIO
NPOM3BOANTENBHOCTMW.



of] PROFESSIONAL

«Oyepenb» oXXnaaHus Pos{gres

«MHe TO/IbKO
CNpocuUTbL»

® .

Upd
pdate a a Share
tuple 0,1 xid 101
Update Update Share - 101 Share
_ / 133 Share
Xmin  xmax

Update
P 01 100 | ..
\
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B Hawem npumepe TpaH3akuma 101 3abnokmposana CTPOKY B pasaensieMom
(Share) pexume. MNoka TpaH3akuma 102 oxuaaeT 3aBepLUeHNs TpaH3akumm
101, moXeT nosABUTLCA eLle TpaH3akuma 133, enarowlasa nonyymTb
G10KMPOBKY CTPOKW B pa3oesiseMoM pexnme, COBMECTUMOM C TEKYLLER
610KMpoBKOWM TpaH3akumn 101.

Takas TpaH3akuus He CTOMT B o4epean, oHa cpasy nosy4vaeT G/10KUPOBKY.

B aTOM c/lydae CnMcoK HOMEPOB 6/10KMPYOLWNX TPaH3aKUMii 6yAeT BbIHECEH
B My/IbmumpaH3akyuro, a B nosie Xmax CTPOKM 3anuLLeTcsl HoMep 3Toi
MYNbTUTPaH3aKLNN.
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«Oyepenb» oXXnaaHus Pos{gres

® |

Update a a
@ tuple 0,1 xid 133 @
Update Share
Update
Xmin xmax

(0,1) | 100 | 133

Tenepb XaeT
3aBepLUEeHNs
T 133
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Korpga TpaH3akumsa 101 3aBeplumntcs, TpaH3akums 102 oyaeT pa3byxeHa,
HO He CMOXET 3axBaTuTb 6/10KMPOBKY CTPOKU, MOCKO/IbKY CTPOKa BCe eLlle
3abnokMpoBaHa TpaH3akymen 133. TpaH3akums 102 6yaeT BblHY)XAeHa
CHOBA «3aCHYTb».

PostgreSQL ncnonb3yeT pasgensieMble 6/I0KMPOBKM A/151 BHYTPEHHUX HYX[,
B YACTHOCTM, MPU NPOBEPKE BHELLHWX KNHOYEA. B NpuknagHom Koge MOXHO
SIBHO 3aMpoCcuTb pasaensieMyto 6/10KMPOBKY C MOMOLLbI KOMaH/bI

SELECT ... FOR SHARE vnn SELECT ... FOR KEY SHARE.

OpfHako criefyeT NMOMHUTL, YTO NPY NOCTOSSHHOM MOTOKE pa3faensemMblX
6G10KMPOBOK NULLYLLAs TPaH3aKUUA B XyALWeEM Cclydae MOXET XAaTb CBOEW
oyepean 6eCKoHeYHOo. dTa cUTyaunsa Ha3biBaeTCcAa Nno-aHrninckn locker
starvation.

3ameTuM, YTO Takoi NPo6AEMbI B NPUHLMMNE HE BO3HMKAET Npu 6/10KMPOBKax
0OGBLEKTOB (TakuX, Kak OTHOLLEHWST). B aTOM criyyae Kaxabli pecypc
npeacTaBfieH COOGCTBEHHOWN G/TOKMPOBKOM B onepaTuBHON NaMsiTh N BCe
XAYLIME NPOLECCHI BbICTPaMBalOTCSA B «4ECTHYHO» ovepeab.

https://qit.postgresal.org/gitweb/?p=postgresql.git;a=blob:f=src/backend/acc
ess/heap/README.tuplock:hb=HEAD



https://git.postgresql.org/gitweb/?p=postgresql.git;a=blob;f=src/backend/access/heap/README.tuplock;hb=HEAD
https://git.postgresql.org/gitweb/?p=postgresql.git;a=blob;f=src/backend/access/heap/README.tuplock;hb=HEAD
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Update a a
@ tuple 0,1 xid 102

Update Update
Update P

Xmin Xmax

(0,1) | 100 | 102

yAepxuBaeT
WUCKNIOUNTENTbHYIO
6NOKNPOBKY
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Korga tpaH3akuma 133 3aBeplumntca, TpaHsakumsa 102 noayynuT BO3MOXHOCTb
NepBoOil 3anncaTb CBOW HOMeEP B NoJie Xmax, Nocsie Yero oHa ocBoGoanT
6noknpoBky tuple. Toraa ogHa criydyaiiHaa TpaH3akuusa 13 scex ocmasibHbIX
ycrieeT 3axBatuTb 6/10KMPOBKY tuple n ctaHeT nepsol B «ouepenm».



«Ouepeanb» OKUAAHUS

HaunHaeM TpaH3aKIHIO U 06HOBJISIEM CTPOKY.

=> BEGIN;

BEGIN

=> UPDATE accounts SET amount = amount + 100.00 WHERE acc_no = 1;

UPDATE 1

ByzeM cMOTpeTh TOJIBKO Ha GJIOKMPOBKH, CBsI3aHHBIE C HOMepaMU TpaH3aKITUY 1 BepCUSIMU CTPOK:

=> SELECT pid, locktype, page, tuple, transactionid AS xid,
mode, granted

FROM pg_locks WHERE locktype IN ('transactionid', 'tuple')

ORDER BY pid, granted DESC, locktype;

pid | locktype | page | tuple | xid | mode | granted
------- B e S S e L SR
10719 | transactionid | | | 829 | Exclusivelock | t
(1 row)

Jlpyras TpaH3aKIUs IBITaeTCss 0GHOBUTD TY YK€ CTPOKY:

| => BEGIN;

| BEGIN

| => UPDATE accounts SET amount = amount + 100.00 WHERE acc_no = 1;
Kakue IIpy 3TOM BO3HHUKAIOT GJIOKHPOBKU?

=> SELECT pid, locktype, page, tuple, transactionid AS xid,
mode, granted

FROM pg_locks WHERE locktype IN ('transactionid','tuple')

ORDER BY pid, granted DESC, locktype;

pid | locktype | page | tuple | xid | mode | granted

10719 | transactionid | | | 829 | ExclusivelLock | t
10763 | transactionid | | | 830 | ExclusivelLock | t
10763 | tuple | 0 | 1| | Exclusivelock | t
10763 | transactionid | | | 829 | ShareLock | f
(4 rows)

TpaH3aKU;I/IH 3axBaTWia GHOKHPOBKy, CBA3aHHYIO C Bepcneﬁ CTPOKH 1Ha CTpaHHIle 0, ¥ KzeT 3aBepIIeHust nepBoﬁ TPaH3aKITUHU:

=> SELECT pid, pg_blocking_pids(pid) FROM pg_stat_activity
WHERE pid IN (10719,10763) ORDER BY pid;

pid | pg_blocking pids

10719 | {}
10763 | {10719}
(2 rows)

Temneps ciepyrolias TpaH3aKIHsA IIBITA€TCI 0OHOBUTD Ty K€ CTPOKY:

|  => BEGIN;

|  BEGIN

|  => UPDATE accounts SET amount = amount + 100.00 WHERE acc_no = 1;
Uto yBUANM B pg_locks Ha 3TOT pas?

=> SELECT pid, locktype, page, tuple, transactionid AS xid,
mode, granted

FROM pg_locks WHERE locktype IN ('transactionid', 'tuple')

ORDER BY pid, granted DESC, locktype;



pid | locktype | page | tuple | xid | mode | granted
------- B e S S e L SR
10719 | transactionid | | | 829 | Exclusivelock | t
10763 | transactionid | | | 830 | Exclusivelock | t
10763 | tuple | | 1 | Exclusivelock | t
10763 | transactionid | | | 829 | ShareLock | f
11151 | transactionid | | | 831 | Exclusivelock | t
11151 | tuple | 0 | 1| | ExclusivelLock | f
(6 rows)

TpaHsaKIys BCTala B 04epe/b 3a GJIOKHPOBKOM BEPCUH CTPOKH, 0YePE/b BBIPOCIIA:

=> SELECT pid, pg_blocking_pids(pid) FROM pg_stat_activity
WHERE pid IN (10719,10763,11151) ORDER BY pid;

| pg blocking pids

10719 | {}
10763 | {10719}
11151 | {10763}
(3 rows)

Ecyiu Temeph ITepBast TPaH3aKIHS YCIIEITHO 3aBePINaeTCs...
=> COMMIT;

COMMIT

|  UPDATE 1
...BoIrtonHseTcst UPDATE u niepBasi BepCcHsl CTAHOBUTCS HeaKTyaJIbHOM.

=> SELECT pid, locktype, page, tuple, transactionid AS xid,
mode, granted

FROM pg_locks WHERE locktype IN ('transactionid', 'tuple')

ORDER BY pid, granted DESC, locktype;

locktype | page | tuple | xid |
------- B e S ek S S
10763 | transactionid | | | 830 | Exclusivelock | t

11151 | transactionid | | | 831 | Exclusivelock | t

11151 | transactionid | | | 830 | ShareLock | f

(3 rows)

Bce TpaH3aKIIMH, KOTOPEIe CTOSUIM B 0Uepe/iH, 6YAyT Tellepb 0’KH/IaTh 3aBepIIeHHs BTOPOH TpaH3aKLIMU — U 6YAyT
o6pabaTheIBaThCS B IIPOM3BOJIBHOM IIOPS/Ke. BOT Kak BRIIVIAUT ouepe/b B HallleM CiIydae:

=> SELECT pid, pg_blocking_pids(pid) FROM pg_stat_activity
WHERE pid IN (10763,11151) ORDER BY pid;

| pg blocking pids

10763 | {}
11151 | {10763}
(2 rows)

| => coMMIT;

COMMIT

| UPDATE 1
| => commIT;

| commIT



ITormn POQSFEE

BOKUPOBKY OTHOLLIEHUM U APyryuX 06bekToB B/l ncronb3yroTcst
[JIs OpraHu3alui KOHKYPeHTHOT0 JOCTYTIa K 00IIMM pecypcam

XPaHATCS B pasfesisieMoi TaMsITh cepBepa
HMeeTCsl MeXaHU3M ouepejieit

BJ/IOKMPOBKM CTPOK peav30BaHbl MHAYe
XPaHSATCS B CTPAaHUL[AX JJaHHBIX M3-3a TIOTeHLIMA/TBHO OOJIBIIOro KOJIMYeCTBa
WCTIO/B3YIOT B/I0KMPOBKY YPOBHSI 0OBEKTOB /I7Isi OPraHU3aliy «04uepei»
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of] PROFESSIONAL

[1pakTnka Posigres

1. Kakwue 610krpoBKH Ha ypoBHe u3ossitur Read Committed
yZep>KrBaeT TpaH3aKLusi, TPOUMTaBIIasi OAHY CTPOKY TabIULIbI
10 TIepBUUHOMY K/touy? [IpoBepbTe Ha MpaKTHKe.

2. Tlocmorpurte, Kak B ripefictaBieHuu pg_locks oTobpaskatorcs
peKoMeH/iaTe/TbHbIe OIOKUPOBKH.

3. YbemuTech Ha MpPaKTHKe, UTO IMPOBEPKA BHEIITHETO K/Toua
1 0OHOBJIeHHe CTPOKU MOTYT BBITIOJTHSATHCSI OHOBPEMEHHO.
V3yuriTe BO3HUKAIOII[HE TIPH 3TOM O/TIOKMPOBKH YPOBHS CTPOKHU.

4. Bocnpou3sBeanTe CUTYAI[HIO 83AUMOO/I0KUPOBKU JBYX
TPaH3aKI[Mi ¥ MPOBepPLTe, Kak OHa 00pabaThIBaeTCss CEPBEPOM.
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2. PekomeHpaTenbHble 6/10KMPOBKM YNOMUHAIUCL B TeMe «ObpaboTka
own60oK» Kypca DEV1.

https://postgrespro.ru/docs/postgresgl/16/functions-admin#FUNCTIONS-AD
VISORY-LOCKS

MocmoTpuTe BCe cToM6UbI NpeacTaBneHnsa pg_locks, 4Tobbl onpeaennTs,
B KAKOM 13 HUX OTOBpaxaeTcs naeHTugukarop pecypca.

3. ns aToro notTpebyeTcs co3aaTth [ABe Tabnulbl, CBA3aHHbIE
OrpaHMyeHneM BHELLHEro K/ioua.

[na aHann3a 6/10KMPOBOK MCMNONb3YITE paclumnpeHme pgrowlocks.

4. B3aM06N0oKMpoBKa ABYX TPaH3aKL Wil BO3HUKAET, Korga

* nepBasl TpaH3aKUUS yaepXnBaeT 6/10KMPOBKY 0O0bEKTOB, HEOOXOANMbIX
BTOPOI4 TPaH3aKUMn A5 NpoAo/KeHus paboTsl,

* BTOpas TpaH3aKUUs yaepXnBaeT 6/10KMPOBKY 0ObEKTOB, HEOOXOANMbIX
NepBoii TpaH3akUMmn A5 NPoAo/HKEHMS PaboThbl.

B o6wem cnyyae MOXeT Npon3oinTy B3auMo610KMpoBKa 6on1ee 4emM ABYyX
TpaH3aKunia.


https://postgrespro.ru/docs/postgresql/16/functions-admin#FUNCTIONS-ADVISORY-LOCKS
https://postgrespro.ru/docs/postgresql/16/functions-admin#FUNCTIONS-ADVISORY-LOCKS

1. BJIOKHPOBKH IIPH YT€HHH CTPOKH II0 IEPBHYHOMY KIIOYY

=> CREATE DATABASE arch_locks;

CREATE DATABASE

=> \c arch_locks

You are now connected to database "arch locks" as user "student".
=> SELECT pg_backend_pid();

pg_backend pid

Cosganum TabIHIy KakK B IeMOHCTPALIUH:

=> CREATE TABLE accounts(acc_no integer PRIMARY KEY, amount numeric);
CREATE TABLE

=> INSERT INTO accounts VALUES (1,100.00), (2,200.00), (3,300.00);
INSERT 0 3

IIpourTaeM CTPOKY, HaUaB TPaH3aKIIHIO:

| => \c arch_locks

| You are now connected to database "arch locks" as user "student".

| => SELECT pg_backend_pid();

pg_backend pid

| => BEGIN;
| BEGIN
| => SELECT * FROM accounts WHERE acc_no = 1;

acc_no | amount
________ Fommm e m -

1 | 100.00
(1 row)

BJIOKI/IPOBKI/I BKJIOYAKT 6JIOKI/IpOBKy HHIEKCa, IIoAAeP>KHBAIOIlero orpaHu4YeHne IIEPBUYHOI0 K/IK04a, B peXXUMe Access Share:

=> SELECT locktype, relation::REGCLASS, virtualxid AS virtxid,
transactionid AS xid, mode, granted

FROM pg_locks

WHERE pid = 51975;

locktype | relation | virtxid | xid | mode | granted
------------ L T T e L.
relation | accounts pkey | | | AccessShareLock | t
relation | accounts | | | AccessSharelLock | t
virtualxid | | 3715 | | Exclusivelock | t
(3 rows)
| => comMmIT;
| commIT

2. PexomeHaTe/IbHbIE 0JIOKUPOBKH

3axBaTUM pPeKoMeHJaTe/IbHYIO 6]IOKHpOBKy YPOBHA CeaHCa:
| => BEGIN;

| BEGIN



| => SELECT pg_advisory_lock(42);

pg_advisory lock

BJIOKUPOBKa:

=> SELECT locktype, virtualxid AS virtxid, objid, mode, granted
FROM pg_locks
WHERE pid = 51975;

locktype | virtxid |
------------ R e S e
virtualxid | 3/16 | | Exclusivelock | t
advisory | | 42 | Exclusivelock | t
(2 rows)

HpenTrduKaTOP pecypca /s 6JIOKUPOBKHU THIIA advisory oTo6paskaeTcs: B cTosI611e objid.
| => commIT;

| commIT

3. IIpoBepKa BHENTHETO KTIOYa

Ham 1moHa/fo6UTCS paciIupeHye 111 aHaJIu3a 6JIOKUPOBOK Ha YPOBHE CTPOK:
=> CREATE EXTENSION pgrowlocks;

CREATE EXTENSION

Cosgazum TabIuIly KIMEeHTOB:

=> CREATE TABLE clients(
client_id integer PRIMARY KEY,
name text

)i

CREATE TABLE

=> INSERT INTO clients VALUES (10,'alice'), (20,'bob');

INSERT 0 2

B TabsmIly cueToB f06aBUM CTOJIOeI] /I UleHTUHKAaTopa KIMeHTa U BHEIITHUN KJII04:

=> ALTER TABLE accounts
ADD client_id integer REFERENCES clients(client_id);

ALTER TABLE

BHYTpPH TpaH3aKIIHMHU BBHIIIOJHUM KaKoe-HUOY/b TeliCTBUe C TabJIUIle CUeTOB, BbI3bIBAIOIIlee IIPOBEPKY BHEIITHET0 KIYa.
HamprMep, BCTaBUM CTPOKY:

| => BEGIN;
| BEGIN

=> INSERT INTO accounts(acc_no, amount, client_id)
VALUES (4,400.00,20);

| INSERT 0 1
[IpoBepKa BHEITHETO KJI0Ua IIPUBOJUT K II0SIBJIEHHUI0 OJIOKUPOBKY CTPOKU B TabJIHIle KJIHEHTOB B peskume KeyShare:

=> SELECT * FROM pgrowlocks('clients') \gx

-[ RECORD 1 J-----------------
locked row | (0,2)

locker | 822

multi | f

xids | {822}

modes | {"For Key Share"}
pids | {51975}

3TO He MeIlaeT U3MEHSTh HEKJIIOUEeBBIe CTOJIOIIBI ITOM CTPOKU:
=> UPDATE clients SET name = 'brian' WHERE client_id = 20;

UPDATE 1



| => comMmIT;

| commIT

4. B3anuM006JIOKHPOBKA ABYX TPaH3aKIIUH

O6bI9HAas IPUYMHA BOSHUKHOBEHUS B3aUMOOJIOKMPOBOK — PasHBIN IIOPSI/IOK 6JIOKUPOBaHUS CTPOK Ta6JIMI] B IIPUI0KEHHUH.

IlepBas TpaH3aKI[WsI HaMepeHa epeHecTy 100 pybJieti ¢ IIepBoro cueTa Ha BTOPO. /lJIg 3TOT0 OHA CHavyaJsla yMeHbIIIaeT I1epBhIHM
CYeT:

=> BEGIN;

BEGIN

=> UPDATE accounts SET amount = amount - 100.00 WHERE acc_no = 1;
UPDATE 1

B 3T0 ’Xe BpeMs BTOpas TpaH3aKIUsI HaMepeHa IepeHecTH 10 py6Jieit co BTOPOro cyeTa Ha IIepBbId. OHa HAUYMHAET C TOTO, YTO
yYMeHbIlIaeT BTOPOM CUeT:

| => BEGIN;

| BEGIN

| => UPDATE accounts SET amount = amount - 10.00 WHERE acc_no = 2;
| UPDATE 1

Tereph epBas TpaH3aKI[Us IILITAaeTCsl YBeJTMUUTE BTOPOH CUeT...

=> UPDATE accounts SET amount = amount + 100.00 WHERE acc_no = 2;
...HO 06Hapy’>KUBaeT, YTO CTPOKa 3a6JI0KHPOBaHa.

3aTeM BTOpada TpaH3aKI YA IIbITaeTCAd YBEJITUYUTH HepBLIfI CYeT...

n
=

| => UPDATE accounts SET amount = amount + 10.00 WHERE acc_no
...HO TOKe 6JIOKHPYeTCsL.

Bo3HHMKaeT ITUKJINYecKoe 0KU/laHMe, KOTOpOoe HUKOTI/[a He 3aBePIIMTCS caMo 110 cebe. [I03TOMy ecyiu Kakas-JIn60 6JI0KMpoBKa He
IIoJIy4eHa 3a BpeMs, yKasaHHoe B ItapaMeTpe deadlock_timeout (1o ymosrdaHuio — 1 ceKyH/a), cepBep IIpoBepsieT HaJIu4due
ITUKJIOB O>KH/laHMs1. OGHAPY>KUB TaKOH ITUKJI, OH IIpephIBaeT 0HY U3 TPAH3aKIIUH, UTO6H! OCTaIbHbIe MOIJIH IIPO/IO/DKUTH
pab6orty.

ERROR: deadlock detected

DETAIL: Process 51975 waits for ShareLock on transaction 824; blocked by process 51840.
Process 51840 waits for SharelLock on transaction 825; blocked by process 51975.

HINT: See server log for query details.

CONTEXT: while updating tuple (0,1) in relation "accounts"

UPDATE 1
=> COMMIT;
COMMIT

| => comMmIT;
|  ROLLBACK

B3auMOGJIOKMPOBKH 00BIYHO 03HAYAIOT, UTO IIPHJIO’KEHUE CIIPOEKTHPOBAHO HEITPaBU/IHHO. [IpaBUJIBHEBIH CII0C06 BBHIITOJTHEHUS
TaKUX OIlepaniyii — 6JI0KHPOBAHHE PECYPCOB B OJJHOM U TOM >Ke Iopsiike. HamprmMep, B JaHHOM CIy4ae MO>KHO GJIOKHPOBATh
cyeTa B IIOPSKE BO3PAaCTaHHUI UX HOMEPOB.

TeM He MeHee B3aMOGJIOKHPOBKH MOTYT BO3HHKATh U IIPH HOpMaJIbHOM paboTe (HallpuMep, MOTYT B3aMMO03a6/I0KHPOBaThCS
nBe kKoMaHab! UPDATE ofHOM U TOM >Ke Ta6/uIIbl). Ho 3TO OUeHb pefiKue CUTYaIluH.



