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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
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Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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o)) PROFESSIONAL

MHOroBepCMOHHOCTb Posigres

Hannurie HeCKONMbKUX BEPCUN OHOM Y TOM Ke CTPOKHU

BePCUM Pa3/IMyualoTCs BpeMeHeM JIelCTBUS
BpeMs = HOMep TpaH3aKLMHY (HoMepa BbIZat0TCs 10 BO3pacTaHMIO)

? 3

CTpoOKa:

» Xid

Mpy oAHOBPEMEHHOI paboTe HECKO/IbKMX CeaHCOB BO3HMKAET BOMPOC:

YTO Alenatb, ecnn ABe TpaH3akLUMM OIHOBPEMEHHO 06paLLAOTCS K OfIHOM

N TOW Xe cTpoke? Ecnn 06e TpaH3akuummn ymTatowme, C/I0OKHOCTEl HET.
Ecnu 06e nuwyLme — Toxe (B 3TOM C/lyyae OHW BbICTPaMBaKOTCS

B ouepe/ib U BbINOIHAOT U3MEHEHMS APYT 3a Apyrom). CaMblii MHTEPECHbI
BapVaHT — Kak B3aMMO/ENCTBYIOT NULLIYLLAS U YnTaKoLLas TpaH3aKL MW,

MpocTbix NyTK ABa. TakMe TpaH3akuMm MOryT 6/10KMpoBaTh ApYyr Apyra —
HO Toraa cTpajaaeT NPou3BoANTENbHOCTL. JIMG0 YnTaoLlas TpaH3akLUus
cpasy MOXeT BUAETb U3MEHEHUS], CAeMaHHble NuLlyLLel TpaH3akumeid,
[laXKe ec/v OHU He 3apMKCUPOBaHbl (3TO HA3bIBAETCS «IPA3HLIM YTEHNEM>)
— HO 3TO OYeHb MN/10X0, BEflb U3MEHEHUSI MOTYT ObITb OTMEHEHBI.

PostgreSQL nget c/oXHbIM nyTemM U UCMNOsb3yeT MHO208€PCUOHHOCMb —
XPaHUT HECKOJIbKO BEPCUIA OAHOIN 1 TOM Xe CTPOKUW. NMpn aToM nuwywias
TpaH3akumnsa paboTaeT cO CBOEW Bepcueir, a untarowiasi BUAUT CBOIO.

Bepcun Hado Kak-To OTMYaTh Apyr oT gpyra. s 3Toro Kaxaas U3 Hux
XpaHUT ABe OTMETKW, onpeaensaLme «BpemMs AeiCTBUS» [aHHOW BEPCUN.

B kauecTBe BpeMeH 34eCb MUCMNOMb3YHTCA BCeraa Bo3pacrarLle Homepa
TpaH3akuuin (B 4ENCTBUTE/IbHOCTU BCE HEMHOIO C/TIOXHEe, HO 3TO AeTann).
Korga cTpoka co3gaeTtcs, oHa NoMeyaeTcss HOMepPOM TpaH3aKLumu,
BbiNnonHuBLWen komaHay INSERT. Korga yaansercsa — Bepcus nomevaeTcs
HOMEepOM TpaH3akuun, BbinonHuelein DELETE (HO con3nyeckn He
ypansetcs). UPDATE cocTouT u3 apyx onepauuii DELETE n INSERT.

https://postgrespro.ru/docs/postgresqgl/16/mvcc-intro
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CHMMOK AaHHbIX Pos{gres

CoryiacoBaHHBIM Cpe3 Ha onpe/ieJieHHbIM MOMEHT BPeMeHU

HOMED TPaH3dKIIMKW — OIIpee/ideT MOMEHT BpEMEHU

CIIMCOK aKTUBHBIX TpaH?:aKL[HfI — 4TOOBI HE CMOTPETH
Ha ellje He 3a()UKCHPOBaHHbIE U3MeHeHUs

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

» Xid

B PostgreSQL npnmeHsaeTcsa u30/194yusi Ha OCHOBE CHUMKOB OaHHbIX.

TpaH3akuma, obpallasch K Tabnuue, Ao/HKHA BUAETb TO/IbKO OAHY U3
NMEIOLLMXCS BEPCUIN Kaxao CTPOKN (MK He BUAETb HU OA4HOW). [N 3TOro
TpaH3akumnsa paboTaeT CO CHUMKOM OaHHbIX, CO3[laHHbIM B onpefesieHHbIN
MOMEHT BpeMeHU. B CHUMKe BMAHbI camble NocfiefHue BePCuUm yxe
3apMKCMpPOBaHHbIX aHHbIX, a elle He 3addUKCMPOBaHHbIe faHHble He
BUAHbI. IHbIMM cnoBamu, OT KaXK4oW CTPOKM B CHUMOK nonagaeT Bepcus,
COOTBETCTBYIOLLAA MOMEHTY CO34aHNA CHUMKA.

CHUMOK — 3TO He (*)I/IBVI‘-IGCK&H KonmAa AaHHbIX, a BCero HECKOJ/IbKO Yncen.

* HOMep nocneaHeli 3aMKCUPOBaHHO TpaH3aKLUMM HA MOMEHT co3aaHusl
CHUMKA,

®* CINMNCOK aKTUBHbIX TpaH3aKLI,VII7I Ha 3TOT MOMEHT.

CnnCOK HYXX€eH A5 TOro, YToObl UCK/TIUNTL N3 CHUMKA U3MEHEHNS TeX
TpaH3aKUWi1, KOTOpble Ha4Ya/IMCb A0 CO34aHNA CHUMKA, HO €eLle He 6bln
3aoMKCMpPOBaHbI.

3Has aTu umcna, Mbl BCcerga MOXeM ckalaTb, Kakasi U3 Bepcuii CTPoku byaet
BMAHa B CHUMKeE. VIHoraa aTo 6yAeT akTyasibHas (camas nocnegHsas
3aomKCcMpoBaHHas) Bepcus, Kak ansa cTpokn 1 Ha mnnwctpayuun. Horga He
camas nocnefHss: CTpoka 2 yaaneHa (M nsmMeHeHue yxe 3apnkcnposaHo),
HO TpaH3aKuus eLe Npoao/mKaeT BUAETb ATy CTPOKY, NoKa paboTaeT co
CBOUM CHUMKOM. TO NpaBu/IbHOE NoBeAEeHNEe — OHO AaeT COr/iacoBaHHYHo
KapTUHY AaHHbIX Ha BbIOpPaHHbI MOMEHT BPEMEHM.

Kakune-To CTPOKM BOBCE He nonadyT B CHUMOK: CTPoKa 3 yaaneHa Ao Toro,
Kak 6bl/1 NOCTPOEH CHUMOK, NO3TOMY B CHUMKE €€ HET.
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YPOBHU N3018UUU Pos{gres

Read Uncommitted

He noaaep>xuBaetcst PostgreSQL: paboTaet kak Read Committed

Read Committed — ucnosnb3yemcs no ymonuaxuro

CHHUMOK CTPOMWTCA Ha MOMEHT Halad/ld Orieparopa
OJWHAKOBbI€ 3dIIPOChI MOT'YT Ka)KALIﬁ pa3 1o/1y4yaTb pa3HbIe JaHHbIE

Repeatable Read

CHHUMOK CTPOMWTCA Ha MOMEHT Hauda/ld I1epBOro orieparopa TpaH3aKIUH
TPAH3dKIHA MOXKET 3dBE€PIINUTLCA OIIIOKOMH cepua/iM3aliiu

Serializable

T10J/IHAA U30JIA0HsA, HO AOIMOJ/IHUTE/IbHbIC HAK/IdHBIE DACXOAbI
TPAH3dKIHA MOXKET 3dBE€PIINTLCSA OIIIOKOM CepUa/iM3aliiu

CraHgapTt SQL onpenenseT yeTbipe YPOBHA N30NALUN: YEM CTPOXe
YPOBEHb, TEM MEHbLLIE B/IMSHNA OKa3blBaKOT NapasiyiesibHO pabotatoLwipye
TpaH3akuun Apyr Ha gpyra. Bo BpemeHa, korga ctaHaapT npuHuMasics,
CUMTaNOoCh, YTO YEM CTPOXKE YPOBEHb, TEM C/I0XKHEE ero peasim3oBartb

N TEeM CUNIbHEE ero BINSAHWE Ha NPomn3BoAUTE/IbHOCTL (C TEX MOp 3TU
NpeAcTaBfeHUs HECKO/TbKO U3MEHWU/TCD).

CawmbIi HecTporuii ypoBeHb Read Uncommitted gonyckaeT rpsisHble
yteHnsa. OH He nopgaepxmBaetca PostgreSQL, Nnockonbky He npeactasnser
NPaKTUYEeCKOo LLEHHOCTU N He AaeT BbiUrpbilla B NPON3BOANTENBHOCTMN.

YpoBeHb Read Committed aBnseTca ypoBHEM U30MALUM MO YMOSYAHUIO
B PostgreSQL. Ha 3TOM ypOBHE CHUMKM AaHHbIX CTPOATCA B Havyasie
BbINO/IHEHMA Kaxaoro onepartopa SQL. Taknm obpasom, oneparop
paboTaeT C HEM3MEHHOW 1 CcOorlacoBaHHOM KapTUHOW AaHHbIX, HO ABa
OAMHaKOBbIX 3anpoca, c/ieaywmx oAnH 3a ApPYrumM, MOTryT nokasaTb
pasHble faHHbIe.

Ha ypoBHe Repeatable Read CHMMOK CTpouTCSA B Havasie TpaH3akuum
(Np1 BbINOSTHEHMM NEPBOrO oneparopa) — No3ToMy BCe 3anpocChbl B 0O4HOM
TpaH3akumMn BUASAT OAHU N Te Xe AaHHble. ITOT YpOBEHb YA06€EH,
Hanpumep, A58 OTYETOB, COCTOSLLNX N3 HECKO/IbKMX 3anpoCoB.

YpoBeHb Serializable rapaHTupyeT No/HY0 U30MALUNI0: MOXHO NUcaTtb
oneparopsbl Tak, Kak 6yaTo TpaH3akumsa paboraet ogHa. Ho npu atom
HekoTopas [0M18 TpaH3akunin ByaeT npepbiBaTbCs; MPUIOXKEHNE OOTKHO
YMETb MOBTOPATb Takne TpaH3akuuu,

https://postgrespro.ru/docs/postgresqgl/16/transaction-iso




BHUOuMOCTH BEpCHH CTPOK

Kak y6emuThCsI B TOM, YTO OJHA U Ta K€ CTPOKA MOXKET CYIIeCTBOBATh B HECKOJIBKUX BEPCHUSIX?
Co3pagum Tabnuiy:

=> CREATE TABLE t(s text);

CREATE TABLE

U BcTaBUM OIHY CTPOKY. HarmloMHUM, YTO eCcnu He HayaTh TpaH3aKUuio siBHO KoMaHno¥ BEGIN, psql BEIIONIHSIET KOMaHAy U
HeMe[JIeHHO GUKCUpPYyeT pe3ybTaT:

=> INSERT INTO t VALUES ('lMepBas Bepcus');
INSERT 0 1

HauHeM TpaH3aKIUIO U BEIBEIEM €€ HOMED:

=> BEGIN;

BEGIN

=> SELECT pg_current_xact_id();

pg_current xact id

TpaH3aKUus BUOUT IIEPBYIO (M ITI0Ka eIUHCTBEHHYIO) BEPCUIO CTPOKU:
=> SELECT *, xmin, xmax FROM t;
s | xmin | xmax

MNepsas Bepcua | 735 | 0
(1 row)

3[mech CKpPHITEIE CTONIOLE! TOKA3bIBAIOT HOMePa TPAH3aKIUM, OrPAaHUYHUBAIOMINX BUAUMOCTb BEPCUM CTPOKH: XMin — HOMED
IpenHAyLIed TpaH3aKUKUK, KOTOpast co3nalia Bepcuio, a xmax=0 o3Ha4YaeT, YTO 3Ta BEPCHUS aKTyaslbHa.

Ternepr HayHeM IOPYTYIO TPaH3aKIMIO B APYIOM CeaHCe:
| => BEGIN;

| BEGIN

| => SELECT pg_current_xact_id();

pg _current xact id

TpaH3aKHI/I$I BUOUT Ty XK€ €IUHCTBEHHYIO BEPCHUIO:
| => SELECT *, xmin, xmax FROM t;
s | xmin | xmax

Nepeas Bepcua | 735 | 0
(1 row)

Temneps U3MEHUM CTPOKY BO BTOPOX TPaH3aKLUH.
| => UPDATE t SET s = 'BTopas Bepcus';

|  UPDATE 1

BOT 4TO NOJIy4YUIIOCH:

| => SELECT *, xmin, xmax FROM t;



s | xmin | xmax

Btopas Bepcua | 737 | 0
(1 row)

A 49TO yBUAUT IepBasi TpaH3aKIus?

=> SELECT *, xmin, xmax FROM t;

MNepsas Bepcusa | 735 | 737
(1 row)

HOCKOHLKY HU3MEHEeHNue He 33(1)I/IKCI/IpOBaH0, IIepBas TPaH3aKIusA IIPOOOoJIZKaeT BUNETh IIePBYI0 BEPCUIO CTPOKH.

O6paTrTe BHUMaHUe Ha Xmax — 3Ha4YeHNe [TI0Ka3klBaeT, YTO B HACTOSIINHM MOMEHT Apyrasi TPaH3aKIus MeHseT CTPOKY.
Boo0611e roBopsi, TaKOe «IOATIISIABIBAHME» HapyllaeT WU30JISIHI0, I09TOMY IO/ XMin ¥ Xmax CKPHITH U B peaybHOH paboTe
UX UCIIOJIb30BaTh HE CTOUT.

Teneps 3aduKCUPyEM U3MEHEHUS.

| => comMmIT;

| commIT

YTo Teneps YBUAUT IlepBasi TPAH3AKIUI?

=> SELECT *, xmin, xmax FROM t;

Btopas Bepcua | 737 | 0
(1 row)

Teneps ¥ epBas TPAH3AKIMS BUAUT BTOPYIO BEPCUIO CTPOKH.
TTocne ¢ukcanuy mepBas BEPCUs CTPOKY OoJbIe He OyAeT BUAHA HU B OMHOM TPAH3aKIUH.
=> COMMIT;

COMMIT
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OuuncTKa 1 ee ropu3oHT Pos{gres

TOPU30OHT OYUCTKN

HeaKTya/lbHble : HeaKTya/lbHble

BEPCUN MOXHO BEPCUN CTPOK
BbIUNLLATH : eLlle HyXHbl CHUMKaM

» XMax

['OpU30HT OAMH Ha KaXKyto 6a3y AaHHBIX

Hosnrve TpaH3aKLUU MOTYT y/l€P>KUBAaTh TOPU30HT
Melllasd TéM CaMbIM BbIYHIIATE HEAKTYdJ/IbHbBIE B€PCHUH CTPOK

MexaHn3M MHOTOBEPCUOHHOCTU NO3BOMSET 3PEKTUBHO peasin3oBaThb
N30M15LMI0 HA OCHOBE CHVMMKOB, HO B pe3yfibTarte B Tab/IMYHbIX CTpaHuuax
HaKanIMBaloTCs cTapble («MepTBble») BEPCUM CTPOK.

Kakoe-To Bpemsi ICTOpMYECKNE BEPCUUN HYXXHbI TpaH3aKLMSAM, YTOObI OHU
MOI/IM paboTaTb CO CBOMM CHMMKOM AaHHbIX, a B C/lyyae oTkata —
BEPHYTbLCS K CTapbiM 3HAYEHUsIM. [pn 3TOM A/18 KaxXaoi 6a3bl AaHHbIX
CyLLEeCTBYeT Takoii Homep Xid, UTo BCe UCTOPUYECKNE BEPCUM, YAaNEHHbIE
TPaH3aKUUSIMU C MEHbLLMMU HOMEPaMM, yXXe He BUAHbI HUA B OIHOM CHUMKE.
3TOT HOMep Ha3bIBAETCS 20PU30HMOM OYUCMKU.

OuuncTka NPon3BoAUTCA FPYNMNon cneunasnbHbIX POHOBbLIX MPOLLECCOB;
MOXHO TakXe BbIMO/IHUTbL ee BPYyUHYt0 komaHaoit VACUUM.

[lonre TpaH3akLUuy 1 A0/T0 BbINOMHALWMECS 3anpockl MOTYT YaepXuBaTb
FOPU30HT OUYNCTKU, YTO HE JaeT yAaNsATb HAKONUBLLMECS BEPCUM CTPOK.
Ecnv cBoeBpeMEHHO He BbluMLLIATb UCTOpUYecKne AaHHble, TabnuLbl

M MHAEKCHI ByayT paspactarbcs, 3aHMas NMHee MeCTO Ha [UCKe, a NMOUCK
B HUX aKTyasibHbIX BEPCUil CTPOK By1eT 3amMmeaNsiThes.

https://postgrespro.ru/docs/postgresgl/16/routine-vacuuming
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BnoknpoBku Pos{gres

B/I0OKUPOBKY CTPOK

yTeHUe HUKOT/a He BI0KMpYeT CTPOKU
M3MeHeHHe CTPOK OIOKUpYeT UX ik U3MEHeHUH, HO He /ISl UTeHUH

B1oKHUpOBKH Tab/HI]

3arpelraroT U3MeHeHre WK yaaieHue TabJIuLipl, ToKa ¢ Hel uzet pabora
3arperarT YyTeHre Tab/ULbI TPU TIepeCTPOeHUH WITH TlepeMelleHUH
UT I

Bpemst xxu3H1 0JIOKHPOBOK

yCTaHaB/IMBAIOTCS 110 Mepe HeoOX0AUMOCTH WM BPYYHYHO

CHHUMAIOTCA aBTOMATUUECKH IMPU 3dBEPIICHUN TPaH3dKUWHW WUJIW ITPU OTKATe
K TOUKe COXpPdHeHHUA

UT0 Xe AaeT MHOroBepPCUOHHOCTL? OHa No3BoMSieT 060UTUCH
Heo6XxoA4MMbIM MUHUMYMOM 6/10KMPOBOK, TEM CaMbIM yBeNMyYnsas
NPOU3BOAMUTENLHOCTL CUCTEMDI.

OCHOBHble 6/10KMPOBKX YCTaHaBMMBAKTCA Ha YPOBHE CTPOK. pun aToMm
YyTeHMe HUKorga He 6/10KMPYET HU YnTarowme, HA NULWYyLmue TpaH3akuun,
A3MeHeHne CTPOKN He B6/10KMpYeT ee UTeHne. EQMHCTBEHHBIN Cryyaid, korga
TpaH3akuma 6yaeT XaaTb 0CBOOOXAEHNS 6/T0KMPOBKM — eC/in OHa
NbITAETCS MEHATb CTPOKY, KOTOpas y)Xe U3MeHeHa Apyroi, elle He
3aoMKCMPOBaHHOWN TpaH3aKunei.

BNOKMPOBKM Takxe ycTaHaBMMBaKOTCA Ha 60/siee BbICOKOM YPOBHE,

B YACTHOCTWU, Ha Tabnmuax. OHU HYXXHbI A8 TOT0, YTOObI HUKTO HE CMOT
yaanuTb Tabnuuy, noka gpyrue TpaH3akumm YutaroT U3 Hee faHHble, Un
4yTOObI 3anpeTnTb AOCTYN K NepecTpansaemMon Tabnuue. Ha npaktmke
yaasieHne 1 nepectpoeHne tTabnu BbINOMHAKTCA peaKo, NO3TOMY 0ObIYHO
He BbI3bIBalOT Npobniem. O4HAKO HY>XHO YUUTbIBATb, YUTO NepecTpoeHne
Tab/11Lbl MPOUCXOAUT HEABHO NPU HEKOTOPBIX U3MEHEHUAX ee CTPYKTYpbI
N NOJSIHOCTLIO B/1I0KMPYET AOCTYN K Tabnuue n ee nHaekcam. Nogpoo6Ho
G/10KMPOBKN paccmaTtpmBatoTcs B moayie «brnoknposku» kypca DBA2.

Bce HeobxoaMMble GTOKMPOBKN YCTaHABNBAOTCS aBTOMAaTUUYECKM

N aBTOMAaTUYECKMN XXEe CHMMAKOTCS Npu 3aBepLueHnn TpaH3akumi. Ho ecnum
6n10KnpoBKa 6blna nosyvyeHa nocse ycTaHOBKM TOUYKM COXPaHEeHUs, OHa
OyAeT CHATa HeMe/IEHHO B C/lyvae oTkara K 3TOW Touke.

MOXXHO Takxe YCTaHOBUTb N AONO/THUTE/IbHbIE MOJS1Ib30BaTE/IbCKMNE
6]'IOKI/IpOBKI/I; HEO6XOAI/IMOCTI3 B 3TOM BO3HUWKa€eT HE YaCTo.

https://postgrespro.ru/docs/postgresgl/16/explicit-locking




Bi1OKupPOBKHU

TToBTOPUM HAaIll OIILIT, HO TENeph IyCTh 00e TPaH3aKIUY IONLITAIOTCS U3MEHUTE OOHY U TY e CTPOKY.
=> BEGIN;
BEGIN

=> UPDATE t SET s = 'Tpetbsa Bepcus' RETURNING *;

TpeTba Bepcusa
(1 row)

UPDATE 1

M BO BTOPO# TpaH3aKIIUU:

| => BEGIN;

| BEGIN

| => UPDATE t SET s = 'YerBeptas Bepcua' RETURNING *;

BTopas TpaH3aKIus «[IOBHCJIa»: OHa He MOXKEeT U3MEHUTh CTPOKY, IT0Ka IlepBasl TPaH3aKIUs He CHUMEeT GJIOKHPOBKY.
=> COMMIT;

COMMIT

Teneps BTOpasi TpaH3aKIIUs MOXKET IIPONOJIKUTE BLIIIOTHEHUE:

YeTBepTas Bepcus
(1 row)

UPDATE 1
| => comMmIT;
| commIT

O6e TpaH3akuuu 3abUKCUPOBAIN CBOU U3MeHEHUs. [IepBHIN CeaHC CHOBa YWUTaeT TabIUIy U BUAUT aKTYyaJIbHYI0 CTPOKY —
9TO pe3ynbTaT, 3adUKCUPOBAHHBIN BTOPOM TpaH3aKI[Hew:

=> SELECT * FROM t;

YeTBepTan Bepcus
(1 row)
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Craryc TpaH3aKkuumn Posigres

Craryc TpaH3akiuii (clog)

ciy>xebHast nHGopMarLus; ABa OuTa Ha TpaH3aKLHIO
crielyiasibHble (paiyibl Ha JUCKe
Oydepsl B 00111€li TAMSITH

dukcanus

yCTaHaB/IUBAETCS OUT «TPaH3aKLYs 3a(UKCHPOBaHa»

OOphbIB

yCTaHAB/IMBAETCSI OUT «TpaH3aKLMs TIPepPBaHa»
BBITIOJTHSIETCS TaK JKe ObICTPO, KakK U pUKcalus (He Hy)KeH OTKaT JIJaHHbIX)

10

[na paboTbl MHOTOBEPCMOHHOCTU CepBepy Hafo NoOHMMaTh, B KAKOM
cTaTyce HaxogATcsa TpaH3akumn. TpaH3akumMs MOXeT ObITb akTUBHA UK
3aBeplleHa. 3aBepLlUNTbCA TpaH3akKUMsa MOXET 6o domkcaumen, nméo
06pbIBOM. Taknm 06pa3oM, AN NpeacTaB/IeHNs COCTOSAHUSA KaxK0M
TpaH3akumn Tpebyrotca aBa buta.

Crarychbl TpaH3akuuin (commit log, clog) xpaHsTca B cneymanbHbIX
cnyebHbix (hainnax B katanore PGDATA/pg_xact, a paboTta ¢ HAMU
npoucxoanT B 06Llel NnamaTn cepBepa, YTobbl He NPUXOANNIOCH NOCTOSAHHO
obpalwaTbCsa K OUCKY.

Mpy Nto60M 3aBEpPLLUEHUN TPAH3aAKL MK (KaK YCNEeLHOM, Tak U HeycrneLHoM)
Heo6xoANMOo BCEro NLb YCTAaHOBUTL COOTBETCTBYHOLLIME BUTLI cTaTyca.
N cprkcaums, n 06pbIB TpaH3aKLmMii NPOMCXOAAT OAMHAKOBO ObICTPO.

Ecnv npepBaHHasn TpaH3akums ycnesa co3faTb HOBble BEPCUM CTPOK, 3TU
BEPCUM HE YHUUTOXAKTCS (HE NMPOUCXOAUT «IN3MUYECKOro» oTKaTa AaHHbIX).
Bnarogaps nHpopMaummn o ctaTycax Apyrme TpaH3akumm yBUasT, 4To
TpaH3akuus, co3aaBluas unn yaanveLLas Bepcun CTPok, 6blna npepeaHa

M HE CTaHYT NPUHMMATb BO BHUMaHWE CAeNaHHble el UBMEHEHMS.
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Toru Posigres

B (aitnax jaHHBIX MOTYT XpaHUThCSI HECKOJIBKO BepCUid
Ka)KI0U CTPOKHU

Tpan3akiuu paboTaroT CO CHUMKOM JaHHBIX —
COTr/IacOBaHHBIM CPe30M Ha Oripejie/ieHHbld MOMEHT BpeMeHH!

ypOBHI/I N30/IA0UN OT/IMYalOTCA BpeMeHeEM CO34dHUA CHUMKA

MepTBLIe BepPCHHU CTPOK 3d 'OPHU30HTOM OUHNCTKH
AOJDXKHBI ITIepUOJNYeCKH BbIUUILATHCA

[Tucarenu He GJIOKUPYIOT UUTaTeseH,
ynTare/ v He 6/IOKUPYIOT HUKOTO
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[1pakTnKa POQSFE%

1.

Co3paiite TabIUITY C OJJHOU CTPOKOM.

HauHuTe repByro TpaH3aKIMIO Ha ypOBHe n3o/siiuy Read
Committed ¥ BBITTOTHUTE 3ampoC K Tabuiie.

Bo BTOpOM CeaHce ynanuTte CTPOKY U 3a()UKCUPYUTE U3MEHEHUSI.
CKOJIBKO CTPOK YBUZUT TepBasi TPaH3aKLIKs, BbITIOTHUB TOT JKe
3anpoc 1nosTopHO? [IpoBepsTe.

3aBepIlUTe TIePBYIO TPAH3aAKLUIO.

[ToBTOpPUTE TO KE CaMOe, HO TIYCThb Terepb TPaH3aKiys paboTaet
Ha ypoBHe u3osiiuu Repeatable Read:

BEGIN ISOLATION LEVEL REPEATABLE READ;
OOBSICHUTE OT/IUYMSL.
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1. Yposens n3oiasanud Read Committed

Co3spmaeM TabmuIy:

=> CREATE TABLE t(n integer);

CREATE TABLE

=> INSERT INTO t VALUES (42);

INSERT 0 1

3amnpoc u3 nepBoy TpaH3aKIuU (110 YMOJIYaHUIO UCIOIL3yeTcs ypoBeHb ulonanun Read Committed):
=> BEGIN;

BEGIN

=> SELECT * FROM t;

n

42
(1 row)

V@amnsieM CTPOKY BO BTOPOM TPaH3aKUWU U GUKCUPYEM U3MEHEHUS:
| => DELETE FROM t;

| DELETE 1

IToBTOPHM 3ampoc:

=> SELECT * FROM t;

n

(0 rows)

ITepBas TpaH3aKUKsA BUOUT IIPOU3OIIEIINE U3MEHEHHsI: CTPOKa yhaleHa.
=> COMMIT;

COMMIT

2. Yposensb u3oisiniuu Repeatable Read

BepreM CTpOKy:

=> INSERT INTO t VALUES (42);

INSERT 0 1

3ampoc U3 IepBOU TPaH3aKIIUU:

=> BEGIN ISOLATION LEVEL REPEATABLE READ;
BEGIN

=> SELECT * FROM t;

n

42
(1 row)

Y@ansieM CTPOKY BO BTOPOM TPaH3aKUWU U GUKCUPYEM U3MEHEHUS:
| => DELETE FROM t;

| DELETE 1

IToBTOPHM 3ampoc:

=> SELECT * FROM t;



n

42
(1 row)

Ha stom YPOBHE U30JIALUYU I1epPBasi TPDAH3aKLUs HEe BUOUT U3MEHEeHUN: O Hee CTPOKa II0-IPEeXHeMYy CYIIeCTBYET.

=> COMMIT;

COMMIT



[1pakTuka+ POQSFE%

1. HauHWTe TpaH3aKIMIO 1 CO3/laliTe HOBYIO TabMITYy C OHOMN
cTpokoi. He 3aBepliiag TpaH3aKL[1t0, OTKPOWTe BTOPOM CeaHC
Y BBITIOJIHUATE B HEM 3arpoc K Tabnuiie. [IpoBepkTe, UTO YBUUT
TpaH3aKI[1si BO BTOPOM CeaHce.

3aduKcupyliTe TpaH3aKIUIO B IEPBOM CeaHCe U MOBTOPUTE
3arpoc K Tab/iie BO BTOPOM CeaHCe.

2. TloBropure 3afiaHue 1, HO OTKaTUTe, a He 3aUKCUPYITe
TpaH3aKLWIO B IepBOM ceaHce. YTO U3MeHU/I0Ch?

3. B nepBoM ceaHCe HaUHUTe TPaH3aKLIUIO U BBITIOJIHUTE 3arpocC
K CO37laHHOM paHee Tabnuiie. [TosyunTcsi 4 yAAIUTh 3Ty
Tab/1Lly BO BTOPOM CeaHce, MoKa repBast TpPaH3aKLUs He
3aBepiieHa? [Iposepsbre.
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1. Tpan3akuuu U KoMmaHabl DDL — ¢pukcamus

HauneM TpaH3aKIHIO ¥ CO3TagUM HOBYIO TabIUILY:
=> BEGIN;

BEGIN

=> CREATE TABLE t1(n integer);

CREATE TABLE

=> INSERT INTO t1 VALUES (42);

INSERT 0 1

Bo BTOpOM ceance crejlaeM 3aIpoc K Tabiuile:

| => SELECT * FROM tl1;

ERROR: relation "tl1" does not exist
LINE 1: SELECT * FROM t1;

IToxa co3maBias Ta6J'IHLIy TPaH3aKIUd He 3aBepPIlIeHa, BCe OCTaJIbHbI€ TPAaH3aKIIUNU TaﬁJ‘II/ILly HEe BUOAT.
Ta6nHua 6y1:[eT BHOHA TOJIBKO IIOCJIE€ 3aBEpPIIEeHUA co3gaBlIel ee TPaH3aKIUNn:

=> COMMIT;

COMMIT

| => SELECT * FROM t1;

n

42
(1 row)

2. Tpan3akuuu 1 KomaHabl DDL — oTkar

CHoBa HayHeM TPaH3aKIWIO ¥ CO30afuM HOBYIO TaOIHILy:
=> BEGIN;

BEGIN

=> CREATE TABLE t2(n integer);

CREATE TABLE

=> INSERT INTO t2 VALUES (42);

INSERT 0 1

3amnpoc BO BTOPOM CeaHCe 0XKHUAaeMoO He BUOUT U3MEHEHUN:
| => SELECT * FROM t2;

ERROR: relation "t2" does not exist
LINE 1: SELECT * FROM t2;

IIpu oTKaTe IepBoil TpaH3aKI[MU KOMaH/la CO3[jaHus TabIUIIbl TOXKe OTKAThIBAeTCS:
=> ROLLBACK;

ROLLBACK

=> SELECT * FROM t2;

ERROR: relation "t2" does not exist
LINE 1: SELECT * FROM t2;

A

Komanpgst DDL B PostgreSQL aBnsi0TCS TpaH3aKIIMOHHBIMU.

3. BJIOKHPOBKH TAa0 IHII

HauaB TpaH3aKIuio, 00paTUMCS K TabauIe:



=> BEGIN;
BEGIN
=> SELECT * FROM tl1;

n

42
(1 row)

Ilpu nmoneITKe yoanuTh TabauIy BTopas TpaH3aKius OyneT 3a0J0KupoBaHa — Heb3s YOaJIuTh Tabnuiry, KoTopas
HCIIOJIb3YEeTCs.

| => DROP TABLE t1;
Tabnua 6ymeT ynaieHa TOJIBKO IIOCTIe 3aBepIIeHUsI IePBOY TpaH3aKIIUN:
=> COMMIT;

COMMIT

| DROP TABLE



