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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.



o] PROFESSIONAL

Tembl Posigres

WcknounTesibHbIe U pa3enseMble OJIOKUPOBKH CTPOK
MynbTUTpaH3aKLUU U 3aMOPO3Ka
Peanu3aiiysi ouepei O)KUZaHUs

B3anmo610KMpOBKH



o] PROFESSIONAL

BNOKNPOBKN CTPOK

610KMPOBKM
Ha ypoBHe
06bEKTOB

npeaykaTtHble
6710KMPOBKM

610KMPOBKN
Ha ypoBHe
OTHOLLEHWIA

610KNPOBKN
B OnepaTuBHoOM
namsTn

610KNPOBKN
Ha ypoBHe
CTPOK




YCTPOICTBO Pogga’??f%

WHdbopmaiys moabko B CTpaHULaX JJaHHBIX

110J1e Xxmax 3arojI0BKa BepCUU CTPOKHU + I/IHCl)OpMaI_[I/IOHHbIG OUTEI
B OHepaTHBHOﬁ MaMATH HUYEro He XpaHUuTCA

HEOFpaHI/II-IEHHOE KO/IM4YeCTBO

00/IBILIOE YKC/IO He BAUSET Ha MpOU3BOAUTE/ILHOCTDb

WudpactpykTypa

oyepeab OXKHaHKWS OPraHM30BdHA C TIOMOIbIO 6JIOKI/IpOBOK 00LeKTOB

B cnyyae 6/10KMpOBOK 06BEKTOB, pACCMOTPEHHbIX B NpeaplayLlen Teme
3TOro MoAyns, KaxxablA pecypc npeacTtaBneH coO6CTBEHHOM 6/10KMPOBKOM
B onepaTtuBHoi namaATn. Co CTpoKamu Tak He NosyvyaeTcs: 3aBefeHne
OTAENbHON GNTOKMPOBKN ANSA KaXKA0N TabNNUYHON CTPOKN (KOTOPbIX MOTYT
ObITb MUNIMOHBI U MUNNMAPAbI) NOTPEOYET HEMNOMEPHbIX HaKNaAHbIX
pacxofoB U OrPOMHOro 06bemMa onepaTMBHOM NaMsTh. A eCc/iv NoBbIWaTb
ypoBeHb 6/10KMPOBOK, TO ByAeT cTpagaTb NPOnyckHass CnoCOOHOCTb.

Moatomy B PostgreSQL vHhopmauus 0 TOM, 4YTO CTpoKa 3abnokmpoBaHa,
XPaHUTCA TOMbKO N UCKMUYUTE/IbHO B BEPCUN CTPOKU BHYTPU CTpaHULbI
AaHHbIX. TaM OHa npeacTtasfieHa HOMepPOM G10KMPYIOLLEN TPaH3aKL MK
(xmax) n AoNoSIHUTENbHBbIMU NHJPOPMALIMOHHBIMY BUTaMu.

3a cueT 3Toro 6/10KMPOBOK YPOBHSI CTPOKN MOXET ObITb HEOrPaHNYeEHHOE
KOMIMYECTBO. DTO HE NPUBOAUT K NOTPEBIEHNIO KAKUX-/TMGO PECYPCOB U He
CHWXaeT NPOoM3BOANTENNbHOCTb CUCTEMbI.

O6paTtHasa CTopoHa Takoro noaxofa — CNOXHOCTb OpraHn3auun ovepeam
oXuaaHusa. [na aToro Bce-Takm NpuxXoAuTCA NCMosb30BaTh 6/10KMPOBKM
60/1ee BbICOKOrO YPOBHS, HO yaaeTcsl 060MTUCL OYEHb HEGONBLLNM UX
KO/IM4yecTBoM (NPOMNOPLNOHa/IbHBIM YXC/TY MPOLIECCOB, a He Yncy
3a0/10KMPOBaHHbIX CTPOK). M 3TO Tak XXe He CHKaeT NPonu3BoANTENbHOCTb
CUCTEMBI.



ICKNIOUNTENBHBIN PEXUM Pogga’?ég

UPDATE NO KEY UPDATE
yZAaneHre CTPOKU r3MeHeHHe M0bIX MoJIel,
WY U3MeHeHUe BCex Tojieid KpOMe KJTFOUeBbIX
SELECT FOR UPDATE SELECT FOR NO KEY UPDATE
UPDATE UPDATE
(c U3MeHeHUEeM KJTHOUeBBIX T10J1ei) (6e3 M3MeHeHMsT K/TFOUeBBIX TT0JIeH)

DELETE

Bcero cyuiecTtByeT 4 pexuma, B KOTOPbIX MOXHO 3a6/10KMpoBaTh CTPOKY
(B BEPCUN CTPOKN PEXNUM MPOCTAB/IAETCA C NOMOLLLI0 AONONMHUTENBHbIX
NHPOPMaLNOHHBLIX BUTOB).

[lBa pexnma npencTtaBnaoT UCKAOUNTENbHbIE (exclusive) 610KMPOBKY,
KOTOpble OAHOBPEMEHHO MOXET YAep>KMBaTb TO/IbKO OAHA TPpaH3aKLuA.
Pexxum UPDATE npegnonaraet nosiHoe nsmeHeHue (U yaaneHue) CTPOKK,
a pexum NO KEY UPDATE — n3MeHeHue TO/IbKO TeX NoJei, KoTopble He
BXOAAT B YHUKa/IbHble UHAEKCHI (MHbIMX ClIOBaMu, Npuv TakoM U3MEHEHUN
BCE BHELUHME K/TH0UN OCTatoTCA 6€3 M3MEHEHWIA).

KomaHga UPDATE cama BbloMpaeT MUHUMasIbHbIA NOAXOAALMIA PEXNM
GOKMPOBKN; 06bIYHO CTPOKM Gnokupytotca B pexxume NO KEY UPDATE.

https://postgrespro.ru/docs/postgresqgl/10/explicit-locking#LOCKING-ROWS
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craryc Xmin  xmax ; E ; ; gﬁ ctid JaHHble
0,1) normal » 100 | 101 |t 0,1) | 42,FOO

Homep
6nokupytoLeit
TpaH3aKLum

SELECT
FOR ...
UPDATE

N3MEeHUNUCbL
3HAYEHNS KNIOYEBbIX
noneii?

Mpy N3MEHEHWUW UK yaaNieHUn CTPOKK B NOJIE XMax akTyaslbHO Bepcum
3anucbiBaeTCst HOMep Tekylleil TpaH3aKUMKN. YCTaHOB/IEHHOE 3HaYeHne

Xmax, COOTBETCTBYHOLLEE aKTMBHOW TpaH3akLUuK, BbICTyNaeT B Ka4ecTBe
GOKMPOBKN.

To xe camoe NpoucxoguT v Npu ABHOM B/10KMPOBaHMU CTPOKN KOMaHAOoM
SELECT FOR UPDATE, HO npocTaBnsetcsa Aono/IHUTE bHbIi
NHPOPMaLNOHHbIN 6UT (xmax lock only), KOTOpbI TOBOPUT O TOM, YTO
BEPCUSA CTPOKM MO-NMPEeXHEMY akTyasibHa, XOTb 1 3ab6/10KMpoBaHa.

Pexnm 6/10KMPOBKU onpeaensieTcs elle oaHUM MH(POPMaLNOHHBIM GUTOM
(keys updated).

(Ha camom gene ncnosnb3yeTtcsa 60/bluee Kom4yecTso 6UToB ¢ 6onee
CNNOXHbIMW YCNOBUAMU 1 NPOBEPKaMM, YTO CBA3@HO C NOALEPXKKOIM
COBMECTUMOCTH C nNpeaplaywmmm Bepcusimmn. Ho aTo He NpyHLMNMabHO.)

Ecnv gpyrast TpaH3akums HamepeHa 06HOBUTbL UMW YATUTb
3a6/10KMPOBaHHYI0 CTPOKY B HECOBMECTMMOM PEXUME, OHa ByaeT
BbIHY)XX/IeHa [0XAATbCS 3aBePLUEHUS TPaH3aKLUMN C HOMEPOM Xmax.



Paznensaembivi pexmm Pogga’?és%

SHARE KEY SHARE
3arnpeT U3MeHeHHst 3arnpeT U3MeHeHHs
MOBBIX TIOJIeH CTPOKU KJ/IFOUEBBIX 10J1efl CTPOKH
SELECT FOR SHARE SELECT FOR KEY SHARE

M TIPOBE€PKA BHEIIHUX K/TFOUei

Marpuiia COBMECTUMOCTU PEXXUMOB

KEY NO KEY
SHARE SHARE  UPDATE UPDATE
KEY SHARE X
SHARE X X
NO KEY UPDATE X X X
UPDATE X X X X

Ewe aBa pexuma npeactaBnatoT pasgensemsie (shared) 6510kMpoBkn,
KOTOpPbI€ MOTYT yAepPXNBaTbCS HECKONTbKMMM TPaH3aKLUAMMU.

Pexxum SHARE npumeHseTca, Korga Hy>KHO NpoynTaTb CTPOKY, HO MPY 3TOM
Henb3a A0oNYCTUTb, YTOObI OHAa Kak-/imbo n3MeHunach Apyron TpaH3akumei.

Pexxum KEY SHARE pgonyckaeTt nsmeHeHume CTPOKU, HO TOJTIbKO HEKJ/THOUYEBbIX
nosnein. AToT pexum, B HaCTHOCTWN, aBTOMAaTUYECKM UCNOMb3YyeTCsA
PostgreSQL npu NpoBepKe BHELLHNX KHOYEN.

O6uiasa maTpuua COBMECTMMOCTHY PEXUMOB NpuBeAeHa BHU3Y cnaija.
3 Hee BMAHO, 4TO:

- UCK/TIOUYUTESbHbIE PEXMMbI KOHQUMTMKTYIOT Mexay coboi;
- pasgensemMble peXxnMbl COBMECTUMbI MeXay CO00i;

- pasgensaemsbi pexum KEY SHARE coBMeCTUM C UCKNHOUUTESTbHBLIM
pexumom NO KEY UPDATE (To eCTb MOXHO OOHOBNATL HEK/1HOUEBbLIE NOSIS
N ObITb YBEPEHHbLIM B TOM, YTO K/1HO4 HE U3MEHUTCH).

https://postgrespro.ru/docs/postgresql/10/explicit-locking#LOCKING-ROWS
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Xmin committed

xmin aborted
Xmax committed

xmax aborted
xmax is multi

craryc Xmin  xmax ctid JaHHble

(0,1) | 42,FO0

(0,2) normal » 100 2

—
—

Homep
My/IBTUTpaH3aKLmM
(multixact)

$PGDATA/pg_multixact/

A 101 KEY SHARE 102 NO KEY UPDATE

Mbl FOBOPUNN O TOM, YTO G/TIOKMPOBKA NPEACTABNSETCS HOMEPOM
G10KUPYIOLLEN TpaH3aKLUuK B nosie Xxmax. Pasaensiemble 6/10KMPOBKN MOTyT

yaepXmnBaTtbCA HECKO/IbKUMU TPpaH3akKUunAMK, HO B OAHO NoJsie Xmax HeJlb3A
3anncarb HeCKOJ/IbKO HOMEPOB.

[MoaTomy Ana pasgensemMbix 6/I0KMPOBOK MPUMEHSIOTCA Tak Ha3biBaeMble
MysibmumpaH3akyuu (MultiXact). Im BbigenaTca oTaeNbHble HOMepa,
KOTOpble COOTBETCTBYIOT HE OAHOW TpaH3akuuMu, a uenoi rpynne. Ytoosl
OT/INYUTb MY/IBTUTPAH3AKLMIO OT 0ObIYHOW, NCNONBb3YETCS eLe OAUH
MHPOPMaUNOHHbIN 6UT (xmax is multi), a geTanbHaa nHgopmauyms 06
ydyaCTHUKax Takoi rpynnbl 1 pexunmax 6/10KMPOBKM HAXo4ATCA B KaTasiore
$PGDATA/pg_multixact/. EcTecTBeHHO, Noc/iegHne Ucnosib3oBaHHbIe

[aHHble XpaHATCA B 6ydhepax B obLLel namaTn cepBepa A/151 YCKOPEHNS
JocTtyna.
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HacTponka 3aMopo3Ku Posigres

[TapameTpsI /17151 My/IbTUTPaH3aKLUIMA

vacuum_multixact_freeze_min_age = 5000000
vacuum_multixact_freeze_table_age =150 000 000
() autovacuum_multixact_freeze_max_age = 400 000 000

[TapameTpbl XpaHeHUsI TabJIHL]

autovacuum_multixact_freeze_min_age
toast.autovacuum_multixact_freeze_min_age

vacuum_multixact_freeze_table_age
toast.vacuum_multixact_freeze_table_age

autovacuum_multixact_freeze_max_age
toast.autovacuum_multixact_freeze_max_age

[MoCcKOMbKY ANS MynbTUTPaH3akUuiA BblAENATCA OTAe/bHbIE HOMEpPA,
KOTOpbIe 3anvcbiBalOTCA B N01€ XmMax BEPCUil CTPOK, TO N3-3a OrpaHNYeHuns
pa3psaHOCTU CHETUMKA C HAMW BO3HUKAKOT TaKmne Xe C/I0KHOCTU, Kak U

C 0ObIYHbIM HOMEPOM TpaH3akuuun. Peub naet o npobneme nepenosiHeHUs
(xid wraparound), kKoTopas paccmaTpuBasiacb B TeMe «3amMopo3ka» Moay/ s
«MHOIroBEPCNOHHOCTb».

[MoaTomMy A9 HOMEPOB MY/ILTUTPaH3aKUMI TOXXEe HEOOXOAMMO BbINOHATb
aHanor 3aMopo3kn — cTapble HoMepa multixactid 3ameHsTCA Ha HOoBble
(M Ha 0ObIYHbIN HOMEpP, eCnn B TEKYLLMIA MOMEHT O6/TI0KMPOBKA YXXe
yAepXnBaeTCs TO/IbKO OA4HOW TpaH3akuunei).

3ameTuMm, 4YTO 3aMOpOo3Ka «0bObIYHbLIX» HOMEPOB TPaH3aKL M BbINOSTHAETCS
A5 nona xmin (ecnm y Bepcum CTPOKU HEeMycToe nosie xmax, To inbo 1o
y)Xe HeakTyasibHasi Bepcusa 1 oHa ByfeT ouunueHa, M0 TpaH3akuma xmax
OTMEHEHa 1 ee HOMep Hac He UHTepecyeT). A AN My/ibTUTPaH3akUnin peyb
NOeT o0 Nosie Xmax akTyaslbHOM BEepCUM CTPOKKN, KOTOpas MOXET OCTaBaTbCA
aKTyasIbHOWM, HO NPW 3TOM MNOCTOSAHHO B/10KMPOBATLCA Pa3HbIMU
TpaH3aKuMAMM B pa3feniieMoM pexume.

3a 3aMOpO3Ky My IbTUTPaH3aKLUNn OTBEYAKOT NapaMeTpbl, aHasI0rnYHbIe
napameTpamM 00bI4YHOMN 3aMOPO3KM.



«Ouepenb» oXxnagaHus Pos{gres

BIIOKMPOBKY CTPOK He TIPe/ICTaB/IeHbI B TIaMSITH,
B3aMeH MCTIO0/Ib3yeTcs OI0KMPOBKA HOMepa TpaH3aKI[UH

xid 101

A

«nepBblit
B ouepesn»

3aBepLUeHNst

\ UPDATE

Xoyet
VCKNIOUNTENBHYIO
6710KMPOBKY

Xmin committed

xmin aborted
Xmax committed

xmax aborted
Xxmax is multi

Xmin Xmax

» (0,1) 100 | 101

AaHHble

42, FOO

—

yAepxveaeT
pasgensemyto
610KMPOBKY

10

Kak Mbl paccmoTpenu, TpaH3akums 610KMpYeT CTPOKY, NPOCTaBAsAS B None
Xmax cBoi Homep (101 B npumepe Ha cnaige). Apyras TpaH3akums (102),
Xenasi NonyunTb 6/10KMPOBKY, 06pallaeTcs K CTPOKe U BUAUT, YTO CTPOKa
3abnokupoBaHa. Ecnu pexumbl 6/10KMPOBOK KOHAD/IMKTYHOT, OHA AO/MKHA
KakMM-TO 06pa3omM «BCTaTb B o4epefb», UTOObl cucTeMa «pasdyanna» ee,
Koraa 6510kMpoBka ocBoboanTcs. Ho 6/10KMPOBKU Ha YPOBHE CTPOK HE
NpeaoCcTaBAT Tako BO3MOXHOCTU — OHU HUKaK He NpeAcTaB/EHbI

B onepaTuBHOM NamATn, 3TO NPOCTO GalTbl BHYTPU CTPaHULbI AaHHbIX.

[ToaTOMy MCMONb3YyeTCcA CBOEro poAa TPHK. Kak Mbl BUaenn B Teme
«BIOKMPOBKM OOBLEKTOB», Kaxaas TpaH3akumsa yaepxmsaeT
NCKNIUYNTENbHYIO 6/10KMPOBKY CBOEro Homepa. NMockonbkKy TpaHsakums 102
hakTnyeckn fo/mKHa AOXAATbLCA 3aBepLlueHns TpaH3akuum 101 (Begp
GN10KMPOBKa CTPOKN OCBOGOXAAETCA TOLKO MPY 3aBepLUIeHUN TpaH3akuumn),
OHa 3anpawumBaeT 6/10KMpoBKy Homepa 101.

(3aecb 1 ganee Ha pUcyHKax Cn/IOLWHOM NMMHMEN NoKa3aHbl 3aXBaYeHHbIEe

G/10KMPOBKK, a NMYHKTUPHO — G/IOKUPOBKU, KOTOPbIE eLle He yaanochb
3axBarTuThb.)

Korga TpaH3akums 101 3aBepLluntcsl, 3a6/10KMpoBaHHbI pecypc
ocBo6oanTCs (dpakT4eckn — NPOCTO UCHE3HET), TpaH3akumna 102 byaet
pasbyxxeHa 1 CMOXeT 3ab/10KMpoBaTb CTPOKY (YyCTaHOBUTL xmax = 102

B COOTBETCTBYHLLEN BEPCUN CTPOKN).

Kpome Toro, oxugarouias TpaH3akuusa yaepxmsaet 6/10KMPoBKy Tuna tuple
(Bepcua CTpoKK), NokasbiBas, YTO OHa nepBast B «oyepenm».
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TpaH3akuyu, KOHGOIUKTYIOMIYE C TeKylrei 67I0KMPOBKOM, BCTAIOT
3a TpaH3aKIWel, KoTopasi y/epKuBaeT OJIOKUPOBKY THMA tuple

xid 101

xid 103

BCTa/N
B «04epeab»
3aT102

Xmin committed

xmin aborted
Xmax committed

xmax aborted
xmax is multi

Xmin Xmax

(0,1) | 100 | 101

AaHHble

42, FOO

—

11

Ecnun nosiBNS0TCA Apyrue TpaH3akuun, KOHANKTYOLLME C TEKYLLEe

G/10KMPOBKOI CTPOKKM, NEPBLIM A4E/10M OHU MbITAKTCA 3aXBaTUTb B/1I0KMPOBKY
Tvna tuple gnsa aTon CTPoKu.

B Hallem npumepe, NockosbKy G/I0KMPOBKA YXe yAepXnBaeTcs
TpaH3akuueli 102, apyrme TpaH3akummn XayT 0CBOOOXAEHNS 3TOM

6noknpoBKuK. MNonyyaeTcss cBoeobpasHas «oyepenb», B KOTOPON ecTb
nepsbIl N BCe ocmasibHble.

Korpa TpaH3akuma 101 3aBepluntcs, TpaHsakuma 102 nonyvymT BO3MOXHOCTb
NepBoi 3anncaTb CBOM HOMeEP B NoJsie Xmax, Nocsie Yero oHa ocBo6oanT
6noKnpoBKy tuple. Torga ogHa cny4vainHas TpaH3akunsa n3 Bcex ocmasibHbIX
yCreeT 3axBaTuTb 6/10KMPOBKY tuple n ctaHeT nepsod.



«Ouepenb» oXxnagaHus Po@a’?é%

TpaH3aKIMH, He KOHQIMKTYIOIIHE C TeKYIeil 6/I0KUPOBKOM,
ripoxoaT 6e3 ouepeau
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N3HauyanbHast naes Takoli AByXypOBHEBOI CXxeMbl 6/10KMPOBaHMS cocTosia
B TOM, UTOObI M36eXaTb CUTyaLMM BEYHOTO OXUAAHUS «HEBE3YYE»
TpaH3akumn. Tem He MeHee, Takasi CUTyaL s BNosIHE BO3MOXHA.

B Hawem npumepe TpaH3akums 101 3abn1oknpoBasia CTPOKY B pasfaensieMom
(SHARE) pexume. MNoka TpaH3akuus 102 oxnpaet 3aBepLueHns
TpaH3akuum 101, MOXET NoABUTLCSA eLle ofHa TpaH3akuma, XenawLaa
NoNy4YnTb GIOKMPOBKY CTPOKM B pasfeniiemMom pexnme, COBMeCTUMOM

¢ 6/10KMpPOoBKOM TpaH3akumm 101. HUUTO He MeLlaeT e paboTaTb

CO CTPOKOW. MNMo3aToMy oHa thopMupyeT My/IbTUTPAH3aKLUIO, COCTOALLYIO U3

Hee caMoil 1 TpaH3akuun 101, 1 3anncbiBaeT HOMEP My/IbTUTPaH3aKL MK
B XMax.

Korga TpaH3akuma 101 3aBepwumntcs, TpaHsakums 102 6yaet pasbyxeHa,
HO HEe CMOXEeT 3a6/10KMpoBaTb CTPOKY, NOCKO/IbKY Ternepb CTPOKa
3abnoknpoBaHa Apyron TpaH3akumen. TpaH3akuma 102 6yaeT BbiHYXAeHa
CHOBa «3acHyTb». Mpn NOCTOSAHHOM NOTOKe pasfensemMblX 6/10KMPOBOK
NULyLas TpaH3akuua MOXET XaaTb CBOEW oyepean 6eCKOHeYHO. TO
cuUTyaums HasbiBaeTcs no-aHrnuickn locker starvation.

3ameTum, 4TO Takoi NPo6AeEMbI B NPUHLMMIE HE BO3HUKAET Npu G6/10KMPOBKax
06BLEKTOB (TakuX, Kak OTHOLLIEHWS). B aTOM criydyae Kaxabli pecypc
npeacTtaB/fieH COOCTBEHHON GIOKMPOBKO, U BCE XAyLiue npoLecchl
BbICTPAMBAIOTCS B «YECTHYH0» oYepe/b.

https://git.postgresgl.org/gitweb/?p=postgresqgl.qit;a=blob;f=src/backend
/access/heap/README.tuplock;hb=HEAD




B3anmo6/10KMpoBKu Po@a’?é%

OO6Hapy>K1BaOTCsI TIOUCKOM KOHTYPOB B rpacde oKujaHUi

TIPOBepKa BBITIOHSIETCS Toc/ie oxkuaanus deadlock_timeout

OpHa 13 TpaH3aKIuii 00pbIBaeTCsl, OCTabHbIe TIPOAO/KAIOT

06bIYHO —
HenpasunbHoe
npoekTupoBaHue
NPUNOXKeEHNst

e 13

Bo3moxHa cuTyauusi B3anmMo610KMPOBKM, KOrga ofHa TpaH3akums NbiTaeTcs
3axBaTUTb PeCypc, YXXe 3axBayeHHble APYroi TpaH3akumeil, B TO Bpemsl, Kak
Aipyras TpaH3akuusa NbiTaeTcs 3aXBaTUTb PECYPC, 3axXBayYeHHbIli NepBoii.
B3anMo6/10KMPOBKa BO3MOXHA M NMPU HECKO/IbKMX TPaH3aKUUsX: Ha cnalige
nokasaH NpvMep Takol cuTyauumn ans Tpex TpaH3aKuuii.

BusyanbHO B3anMO6G/10KMPOBKY YA06GHO NpeacTaBnAaTh, MNOCTPOMB rpady
oXuaaHuin. [1na atoro Mbl yoérpaem KOHKPETHbIE PeCcypChbl 1 OCTaB/IIEM
TO/IbKO TpaH3aKuMn, 0TMeYas, Kakasd TpaH3akums Kakyto oxuaaet. Ecnm
B rpadpe ecTb KOHTYP (M3 HEKOTOPOW BEPLLMHBI MOXHO MO CTpesikam
[obparbcsa A0 Hee e caMoi) — 3TO B3auMOO/TOKMPOBKa.

Ecnn B3aMo610KMpOBKa BO3HUK/IA, yHaCTBYIOLLNE TpaH3aKUMN yXe He
MOTYT HUYEro C 3TUM caenartb — OHU ByayT XaaTb 6eCKoHeyHo. Mo3aTtomy
PostgreSQL aBToMaTnyeckn oTcrexmnsaeT B3aMMmo610KMpoBKA. NpoBepka
BbIMO/IHAETCS, eC/IN Kakaa-NMbo TpaH3akuusa OXnaaet 0CBOOOXKAEHUSA
pecypca fgonblle, YeM ykaszaHo B napametpe deadlock timeout. Ecnn
BbIsiBfleHa B3aMMOG/10KMPOBKa, 0fHa 13 TpaH3aKUuii NPpUHYAUTENTbHO
npepbiBaeTcs, YTOObl OCTas/IbHbIE MOI/IN NPOAO/KUTL PaboTy.

B3anmMo610KMPOBKM 0O6LIYHO O3HAYat0T, YTO NPUIOXKEHME CMPOEKTUPOBAHO
Henpasu/ibHO. CO06LLEHNS B XypHasie cepBepa Wiv ysesmunsaroLLeecs
3HayeHue pg_stat database.deadlocks — noBoA 3agymartbCs O NPUYNHAX.

https://postgrespro.ru/docs/postgresgl/10/explicit-locking#L OCKING-DEA
DLOCKS
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o] PROFESSIONAL

Toru Pos}gres

BIOKMPOBKM CTPOK XPaHATCS B CTPAaHMLIAX aHHBIX

H3-3d I1I0TeHLKMa/JIbHO OOJ/ILIIIOTO KOIMYeCTBa

Ouepenu v 06HapykeHHe B3aUMOO/IOKHPOBOK 00eCTieurBaroTCsI
6/10KMPOBKaMH 00bEKTOB

TIPpHUXOANTCA HPI/I6EF8TB K C/JIOXKHBIM CXeéMadM 6J'IOKI/IPOB8HI/IH
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o] PROFESSIONAL

[1pakTuka Pos{gres

1. CmogenupyiiTe cuTyalui0 0OHOB/IEHUS] OFJHOM U TOM >Ke CTPOKHU
Tpems koMaHAamMu UPDATE B pa3HbIX ceaHCax.
V3yuriTe BO3HUKIIIME OJIOKMUPOBKH B MpezicTaBieHuu pg_locks
1 ybeuTech, UTO BCe OHU MTOHSITHBI.

2. Bocrpou3BeuTe B3auMOOIOKUPOBKY TpeX TPaH3aKIUH.
Mo>kHO /11 pa300paTbCsi B CUTyal[uu MOCT(aKTyM, u3yydas
JKypHaJs COOOIIeHnA?

3. MoryT i AiBe TpaH3aKI|H, BLITIOTHSOIINE eIMHCTBEHHYIO
koMaHzy UPDATE oziHO# 1 ToM ke TaO/ulibl, 3a0/10KUPOBATh
apyr apyra? [TompoOyiiTe BOCTIPOM3BECTH TaKyH0 CUTYaLUIO.
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