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MHOroBepCrMOHHOCTb Posggres

Hanurie HeCKONMBKUX BEPCUN OHOM Y TOM Ke CTPOKU

BEPCUU Pa3/IMyaloTCs BpeMeHeM JeliCTBUS
BpeMs = HOMep TpaH3aKLMY (HoMepa BbIJAt0TCs 10 BO3pacTaHMUIO)

3 3

CTpoOKa:

» Xid

Mpy oAHOBPEMEHHO paboTe HeCKOsIbKMX CeaHCOB BO3HMKAET BOMPOC: YTO
[lenatb, ecnun ABe TpaH3akUMM 0IHOBPEMEHHO 06paLLatoTCs K OIHOWN 1 TOl
Xe cTpoke? Ecnm o6e TpaH3akLUuy unTatoLlme, CI0XHOCTen HeT. Ecnin obe
nuLIywne — Toxe (B 3TOM C/lyyae OHU BbICTpamBatoTcsl B ouepeab U
BbINO/HAOT U3MEHEHMS APYr 3a Apyrom). CaMblii UHTEPECHbIN BapuaHT —
KakK B3aMMOAENCTBYIOT NULLIYLLAS U YnTaroLLas TpaH3akUmm.

MpocTbix NyTK aBa. TakMe TpaH3akuM1M MOryT 6/10KMpOoBaTh APYr Apyra —
HO Toraa cTpaaaeT NPou3BOANTENbHOCTL. JIMGO Xe unTaroLas TpaH3akums
cpasy BUAMT U3MEHEHUS], CAeNaHHble NuLlyLLel TpaH3akumen, gaxe ecnm
OHU He 3adnKCUPOoBaHbI (3TO HA3LIBAETCS «TPA3HBIM UTEHWMEM>») — HO 3TO
O4YeHb N10X0, Beflb U3MEHEHUS MOTYT OblTb OTMEHEHBI.

PostgreSQL naet C/I0XHbIM NyTeM U UCMNOb3YeT MHO208€PCUOHHOCMb —
XPaHUT HECKO/IbKO BEPCUIA OAHOWN 1 TOM Xe CTPOKW. Mpn aToM nuwyuias
TpaH3akumnsa paboTaeT cO CBOEW Bepcuei, a umtaroulasi BUAUT CBOIO.

Bepcun Hafo Kak-To oTaMyath Apyr oT gpyra. [nsa 3Toro Kaxaas nus Hux
nomMevaeTcs ABYMS OTMETKamMu, onpeaensaiowmnmMmm «BpemMs» AeiCTBUS
[AaHHOI BEpCcUn.

B kauecTBe BpeMeHM UCMOo/b3YHTCA BCerga Bo3pacTalLme Homepa
TpaH3akunin (B 4ENCTBUTE/IbHOCTN BCE HEMHOIO C/TIOXHEE, HO 3TO AeTanu).
Korga cTpoka co3gaeTcd, oHa nomMmeyaeTcs HOMEepPOM TpaH3akuumu,
BbinosiHMBLLEN komaHay INSERT. Korga ygansietcsi — Bepcusi noMeyaeTtcs
HOMepOM TpaH3akumn, BbinonHusLen DELETE (HO chu3nyeckn He
ypansietcsl). UPDATE cocTtouT 13 aByx onepauuii DELETE n INSERT.

https://postgrespro.ru/docs/postgresqgl/13/mvcc-intro
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CHMMOK AaHHbIX Pos{gres

CoryiacoBaHHbBIM Cpe3 Ha Onpe/ie/iIeHHbI MOMEHT BpeMeHU

HOMED TPpaH3dKIJUU — OIIpeJeidieT MOMEHT BpEMEHU

CITMCOK aKTUBHBIX TpaH?;aKL]I/II‘/JI — 4TOOBI HE CMOTPETH
Ha ellje He 3a()UKCUPOBaHHbIE U3MEeHEeHUs

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

» Xid

B PostgreSQL npnmeHsaeTcsa u30/19yusi Ha OCHOBE CHUMKOB OaHHbIX.

TpaH3akuma, obpallasch K Tabnvue, Ao/MKHA BUAETb TO/IbKO OAHY U3
NMEIOLLMXCH BEPCUIN KaxXaon CTPOKM (M1 He BUAETb HU OA4HOI). [nsa 3TOro
TpaH3akumsa paboTaeTr CO CHUMKOM OaHHbIX, CO3[laHHbIM B onpeaesieHHbIN
MOMEHT BpeMeHW. B CHMMKe BUAHbI camble NocriefHne BEPCUN yxe
3apMKCMpPOBaHHbIX AaHHbIX, a elle He3adMKCUpPOoBaHHbIe AaHHbIe He
BUAHbI. IHbIMM CNnoBamu, OT KaXa0M CTPOKM B CHUMOK nonagaeT Bepcus,
COOTBETCTBYIOLLAA MOMEHTY CO34aHNsA CHUMKA.

CHUMOK — 3TO He Cbl/I3I/ILIeCKaFI KOonnAa AaHHbIX, a BCEero HECKOJ/1IbKO YNCEJI.

- HOMep nocnegHeln 3atKCMpoOBaHHOM TpaH3akuMn Ha MOMEHT CO34aHus
CHMMKa (OH onpeaenseT TOT caMblii MOMEHT BPEMEHN);

- CMNCOK aKTUBHbIX Tp&HB&KLI,I/IVI Ha 3TOT MOMEHT.

CrnCOK HYXXeH A1 TOro, YToObl UCK/THOUYNTL N3 CHUMKA U3MEHEHNS TeX
TpaH3aKUMin, KOTopble Ha4Ya/IMCb A0 CO34aHNSA CHAMKA, HO eLle He 6bln
3aoMKCMpPOBaHbI.

3Has 3T uncna, Mbl BCcerga MOXeM ckalaTb, Kakasi U3 Bepcuii CTPoku byaet
BnagHa B CHUMKe. VIHorga ato 6yaeT akTyasibHasa (camasi nocsenHss)
BepcusA, Kak ansa cTpokn 1 Ha mnnctpaymu. MIHoraa He camas nocnegHss:
CTpoka 2 yaasneHa (M nameHeHue yxxe 3adpuKCMpoBaHO), HO TpaH3aKLMs
eLle npofos/nKaeT BUAETb 3Ty CTPOKY, NoKa paboTaeT Co CBOUM CHUMKOM.
D710 npaBu/ibHOE NOBeAEeHNe — OHO AaeT COrlacoBaHHYH KapTUHY AaHHbIX
Ha BblOPaHHbI1 MOMEHT BPEMEHM.

Kakue-To CTpOKM BOBCE He nonagyT B CHUMOK: CTPOKa 3 yaasneHa A0 Toro,
Kak Obl/1 NOCTPOEH CHUMOK, MO3TOMY B CHUMKE €€ HeT.
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YPOBHU N301ALUU Pos{gres

Read Uncommitted

He noaaep>xuBaetrcst PostgreSQL: pabotaet kak Read Committed

Read Committed — ucnosnb3yemcs no ymonuanuro

CHHUMOK CTPOMWTCA Ha MOMEHT HadadJ/la Orieparopa
OJMHaKOBbI€ 3dIIPOChI MOT'YT Ka}K,E[BII‘/JI Pa3 10/1y4yaTb pa3HbIe JdaHHbIE

Repeatable Read

CHHUMOK CTPOMUTCsA Ha MOMEHT Hduda/la IIepBOro orieparopa TpaH3adKIUH
TPAH3dKIHA MOXXET 3dBEPIINTLCA OIIIMOKOI cepua/irM3aliiu

Serializable

T10J/IHAsA U30JIA10Us, HO AOIO/THUTE/IbHbIE HAK/IdJHBIE PACXOAbI
TPAH3dKIHA MOXXET 3dBEPIINTHCA OIIIMOKOI Ccepua/iM3aliviu

CraHpgapTt SQL onpenenseT yeTbipe YPOBHA U30NALUN: YEM CTPOXe
YPOBEHb, TEM MEHbLLIE B/IMSAHNA OKa3bIBaKOT NapasiesibHO pabotatoLwpe
TpaH3akumn Apyr Ha gpyra. Bo BpemeHa, Korga ctaHgapT npuHuUMascs,
CUMTaNOoCh, YTO YEM CTPOXKE YPOBEHb, TEM C/I0XKHEE ero peasim3oBartb U TeM
CU/ibHEee ero BNMsHMe Ha NPOU3BOAUTENBHOCTDL (C TeX NMop 3Tn
npeacTaB/ieHUss HECKOJTbKO U3MEHWUJTNCD).

CambIi HecTporuii ypoBeHb Read Uncommitted gonyckaeT rpsisHble
yteHns. OH He nogaepxmneaetca PostgreSQL, NockonbKy He npeactasniseT
NPaKTUYEeCKOoI LLEHHOCTU N He AaeT BbiUrpbilla B NPON3BOANTENBHOCTMN.

YposeHb Read Committed siBniseTca ypoBHeM U3014LUN NO YMONYAHNIO
B PostgreSQL. Ha 3TOM ypOBHE CHUMKM AaHHbIX CTPOATCA B Havyasie
BbINO/IHEHMA Kaxkaoro onepartopa SQL. Taknm obpasom, oneparop
paboTaeT C HEM3MEHHOW 1 COorlacoBaHHOM KapTUHOWM AaHHbIX, HO ABa
O[IMHAKOBbIX 3anpoca, c/ieayrwmx oAnH 3a ApYrumMm, MOTyT nokasarTb
pa3Hble JaHHbIe.

Ha ypoBHe Repeatable Read CHMMOK CTpouTCS B Havasie TpaH3akuum
(Npwv BbINOSTHEHMM NEPBOrO oneparopa) — No3ToMy BCe 3anpochbl B OA4HOM
TpaH3aKkumMn BUASAT OAHU N Te Xe AaHHble. ITOT YPOBEHb YA06€EH,
Hanpumep, 47151 OTYETOB, COCTOSALLNX N3 HECKO/bKMX 3amnpoCcoB.

YposeHb Serializable rapaHTupyeT NosHy0 N30M18UMI0: MOXHO NUcaTtb
oneparopsbl Tak, Kak 6yaTo TpaH3akuunsa pabortaet ogHa. Nnara 3a
y[006CTBO — onpefesieHHas 40715 TpaH3aKkumnii 3aBepLUaeTcs ¢ OLnOKoi;
NPUNOXEHNE LO/HKHO YMETb MOBTOPATL Takne TpaH3aKLuWW.

https://postgrespro.ru/docs/postgresgl/13/transaction-iso




BHUOuMOCTH BEpCHH CTPOK

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

=> CREATE TABLE t(s text);

CREATE TABLE

U BcTaBUM OIHY CTPOKY. HarmloMHUM, YTO eCcnu He HayaTh TpaH3aKUuIo siBHO KoMaHo¥ BEGIN, psql BEIIONIHSIET KOMaHOy U
HeMe[JIeHHO GQUKCUpPyeT pe3ybTaT:

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

HauHeM TpaH3aKIMIO U BEIBEIEM €€ HOMED:

=> BEGIN;

BEGIN

=> SELECT txid_current();

txid current

TpaH3aKUIus BUOUT IIEPBYIO (M II0Ka eIUHCTBEHHYIO) BEPCUIO CTPOKU:
=> SELECT *, xmin, xmax FROM t;
s | xmin | xmax

MNepsas Bepcua | 501 | 0
(1 row)

3mech MBI JOIIOJIHUTEJIBHO IT0OKa3bkIBaeM HOMepa TpaH3aKIIUi, OrPaHUYUBAIOIINX BUANMOCTE HaHHOU BepCUM CTPOKU. CTpoKa
co3faHa IIpenbIaylel TpaH3akuuel, a xmax=0 o3Ha4aeT, 4YTO 3Ta BEPCUS aKTyaJlbHa.

Terneprs HayHeM IOPYTYIO TPaAH3aKIMIO B APYTOM CeaHCe:
| => BEGIN;

| BEGIN

| => SELECT txid_current();

txid current

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

Nepeas Bepcua | 501 | 0
(1 row)

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

|  UPDATE 1

BOT 4TO NOJIy4YUIIOCH:

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



s | xmin | xmax

Btopas Bepcua | 503 | 0
(1 row)

A 49TO yBUAUT IepBasi TpaH3aKIus?

=> SELECT *, xmin, xmax FROM t;

MNepsBas Bepcusa | 501 | 503
(1 row)

HOCKOHLKY HU3MEHEeHNue He 33(1)I/IKCI/IpOBaH0, IIepBasi TPAaH3aKIUsA IIPOOOoJI2KaeT BUNETh IIePBYI0 BEPCUI0 CTPOKH.

O6paTrTe BHUMaHue Ha Xmax — 3Ha4YeHNe [T0Ka3klBaeT, YTO B HACTOSIIWHM MOMEHT Apyrasi TPaH3aKIus MeHseT CTPOKY.
Boo061e roBopsi, TaKoe «IOATJISIAbIBAHME» HapyIlaeT U30JISIHI0, I03TOMY IO/ XMin ¥ Xmax CKPHITEE U B peajibHOU pabore
UX UCIIOJIb30BaTh HE CTOUT.

Teneps 3aduKCUPyEM U3MEHEHUS.

| => comMmIT;

| commIT

YTo Teneps YBUAUT IlepBasi TPAH3AKIUI?

=> SELECT *, xmin, xmax FROM t;

Btopas Bepcua | 503 | 0
(1 row)

Tenepb U niepBasd TPaH3aKIUs BUOUT BTOPYIO BEPCHUIO CTPOKH.
Tlocne (I)I/IKCBHI/II/I IIepBasi BepCus CTPOKHU 0oJIbIIIE HE BHOHa HU B OJIHOﬁ TPAH3aKIUHU.
=> COMMIT;

COMMIT
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BnoknpoBku Pos{gres

B/IOKUPOBKHU CTPOK

yTeHUe HUKOT/a He BI0KMpYeT CTPOKU
M3MeHeHHe CTPOK OIOKUpYeT UX ik U3MEHEHHH, HO He /ISl UTeHUH

B1oKHUpOBKY Tab/HI]

3arperaroT W3MeHeHre WY yaieHue Tabiulibl, TIoKa ¢ Hell uzieT pabora
3arperarT YyTeHre Tab/ULbI TPU TIepeCTPOeHUH WITH TlepeMeleHUH
UT I

Bpemst )xu3H1 0JIOKHPOBOK

yCTaHaBJIMBAIOTCS 110 Mepe HeoOX0AUMOCTH UM BPYUHYHO
CHUMAIOTCSI aBTOMaTU4eCKY TIPY 3aBeplieHNuY TPaH3aKLUy

UTo e JaeT MHOroBepCUOHHOCTL? OHa N03BO/SIET 060ATUCH TO/LKO
caMbIM HE06X0AMMbIM MUHUMYMOM G/I0KMPOBOK, TEM CaMbiM YBENMYMBas
NPON3BOANTENBHOCTb CUCTEMBI.

OCHOBHble 6/TOKMPOBKM YCTaHaBMMBAKTCA Ha YpOBHE CTPOK. MNpun aTom
YyTeHMe HuKorga He 6/10KMPYET HU YnTaroLwme, H1 NULLYLME TPpaH3akuuu.
A3MeHeHne CTPOKU He B6/10KMpYeT ee YTeHne. EQUHCTBEHHBIN Cy4yait, korga
TpaH3aKuma 6yaeT XaaTb 0CBOOOXKAEHNA 6/T0KMPOBKM — €C/n OHa
NbITAETCHA MEHATb CTPOKY, KOTOpas y)Xe U3MeHeHa Apyroiu, elle He
3aoMKCUMPOBaHHOM, TpaH3akunei.

BNOKMPOBKM TaKXe yCcTaHaBNMBalOTCA HA 60/1ee BbICOKOM YPOBHE,

B YACTHOCTM Ha Tabnmuax. OHW HYXHbl 415 TOro, YTO6bl HAKTO HE CMOor
yaanMTb Tabnuly, Noka apyrve TpaH3akumm YiTatoT U3 Hee aHHble, Unn
YTOObI 3aNPETUTb AOCTYMN K NepecTpanBaemoil Tabnuue. Kak npasuio,
Takne 6/10KMPOBKM He BbI3bIBAOT NPOGEM, MOCKO/bKY YAANEHNE UK
nepecTpoeHne Tabnmy, — o4YeHb pedkme onepauun.

Bce HeobxoamMble 6/10KMPOBKM YCTaHABMBAKOTCS aBTOMATUYECKM U
ABTOMATMYECKMN XXE CHUMAIOTCS MPU 3aBepLUeHnn TpaH3akUum. MoXxHo
TakKe YCTaHOBUTb W AOMOMHUTENbHbIE NO/Ib30BaTe/IbCKME G/T0KUPOBKY;
Heo06X0AMMOCTb B 3TOM BO3HUKAET HE YacTo.

https://postgrespro.ru/docs/postgresqgl/13/explicit-locking




Bi1OKupPOBKHU

HOBTOpI/IM Halll OIIBIT, HO Te€epPh IIyCTh obe TPaH3aKIWU IIOIIBITAIOTCSA U3MEHHUTE OOHY U Ty 2kK€ CTPOKY.
=> BEGIN;

BEGIN

=> UPDATE t SET s = 'TpeTtbs Bepcusa';

UPDATE 1

M BO BTOPO# TpaH3aKIIUU:

| => BEGIN;

| BEGIN

| => UPDATE t SET s = 'YeTBepTas Bepcusa';

BTopa;{ TPaH3aKIUA «IIOBUCJIa»: OHa HEe MOXKEeT U3MEHUTH CTPOKY, II0Ka IIepBad TPaH3aKIusad He CHUMET 6J'IOKI/IpOBKy.
=> COMMIT;

COMMIT

Teneps BTOpasi TpaH3aKIXs MOXKET IIPONOJIXKUTD BHIIIOJIHEHUE:

| UPDATE 1

| => comMMIT;

| commIT



o)) PROFESSIONAL

Craryc TpaH3aKuui Posigres

Craryc TpaH3akiuii (clog)

ciy>xebHast nH(opMarus; ABa OuTa Ha TpPaH3aKLUIO
crielasbHble (ailyibl Ha JUCKe
Oydepsl B 00111€eli mamMsTu

dukcanus

yCTaHaB/IUBAETCS OUT «TPaH3aKLMs 3aUKCHPOBaHa»

OOphbIB

yCTaHaB/IMBAETCSI OUT «TpaH3aKI[Us [IPepPBaHa»
BBITTOJTHSIETCST TaK JKe ObICTPO, KaK U (pUKcalus (He Hy)KeH OTKaT /JaHHbIX)

[na paboTbl MHOTOBEPCUOHHOCTU CepBepy Hado NOHMMAaTh, B KAKOM
cTaTyce HaxogATcsa TpaH3akumn. TpaH3akuMs MOXeT ObITb akTUBHA UK
3aBeplleHa. 3aBepLUNTbCA TpaH3akUMsa MOXET 60 domkcaumen, Mmbo
06pbIBOM. Taknm 06pa3oM, AN1a NpeacTaB/eHNss COCTOAHUA KadKa0M
TpaH3akumn TpebytoTca aBa buta.

Crarychbl TpaH3akuuin (commit log, clog) XxpaHsaTca B cneumasnibHbIX
cnyxebHbix (painax B katanore PGDATA/pg_xact, a paboTta ¢ HAMM
npoucxoauT B o6LLeln NnamaTn cepBepa, YTobbl HE NPUXOANNIOCH NOCTOSAHHO
obpallarbCcs K ANCKY.

Mpv Nto6oM 3aBepLUEHNM TPpaH3aKUmK (Kak YCNeLHoOM, Tak U HEYCMNeLLIHOM)
Heob6xoANMOo BCEro NLb YCTAHOBUTL COOTBETCTBYHOLLIME BUTLI cTaTyca. Kak
chmkcaums, Tak n 06pbIB TPAH3aKLMIA NPOMCXOAAT OAMHAKOBO GbICTPO.

Ecnv npepBaHHasn TpaH3akuums ycnesa co3farb HOBble BEPCUM CTPOK, 3TK
BEPCUM HE YHMUTOXAIOTCS (HE NPOUCXOANT «(PU3NUECKOro» OTKaTa flaHHbIX).
Bnarogaps nHdopmaLmm o ctatycax gpyrve TpaH3akumum yBUasaT, UTo
TpaH3akuus, co3aaBluas unn yaanvsluas Bepcun CTPoK, Ha caMoM aerne
NnpepBaHa, 1 He CTaHyT NPUHMMATb ee M3MEHEHNS BO BHUMAHMe.
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Toru Posigres

B (aitnax gaHHBIX MOTYT XpaHUTbCSI HECKOJILKO BepCUid
Ka)K0U CTPOKHU

Tpan3akiuu paboTarT CO CHUMKOM JaHHBIX —
COTr/IaCcOBaHHBIM CPe30M Ha Oripejie/ieHHbIi MOMEHT BpeMeHU

[Tucarenu He GJIOKUPYIOT UUTaTeseN,
yuTaTeu He OJIOKUPYIOT HUKOTO

YPOBHI/I H30/IA0WH OT/IMYal0TCA BpeMeHeM CO34dHUA CHUMKA

10
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[1pakTuka Pos{gres

1.

Co3paiite Tab/UITY C OZIHOM CTPOKOM.

HaunuTe repByro TpaH3aKIUIO Ha ypoBHe u3o/siuu Read
Committed ¥ BBITTOTHUTE 3amIpoC K Tabauiie.

Bo BTOpOM CeaHce yznanuTte CTPOKY U 3a)MKCUPYUTE U3MEHEHUSI.
CKOJIBKO CTPOK YBUZUT TlepBasi TPaH3aKLIKsl, BBITIOJTHUB TOT JKe
3anpoc 1nosTopHO? [IpoBepsTe.

3aBepIlUTe TIePBYIO TPAH3aKLUIO.

[ToBTOpPUTE BCE TO K€ CaMOe, HO TIYCThb Terepb TPaH3aKIIUs
paboTaeT Ha ypoBHe u3o0/s1uu Repeatable Read:

BEGIN ISOLATION LEVEL REPEATABLE READ;
OOBbSICHUTE OT/IUYUSL.

11



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 YMOJTYaHUI0 YpoBeHb n3onsanuu Read Committed):
=> BEGIN;

BEGIN

=> SELECT * FROM t;

n

42
(1 row)

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

| DELETE 1

IToBTOPHM 3ampoc:

=> SELECT * FROM t;

n

(0 rows)

ITepBas TpaH3aKUKsA BUOUT IIPOU3OIIEAIINE U3MEHEHUSsI.
=> COMMIT;

COMMIT

2. Yposens u3oisinuu Repeatable Read

BepreM CTpOKy:

=> INSERT INTO t VALUES (42);

INSERT 0 1

3ampoc U3 IepBOM TPaH3aKIIUU:

=> BEGIN ISOLATION LEVEL REPEATABLE READ;
BEGIN

=> SELECT * FROM t;

n

42
(1 row)

V@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 M30/IAIIUY IIePBasi TPAH3AKIINUS HEe BUOUT U3MEHEHUN.
=> COMMIT;

COMMIT



[1pakTuka+ POQSFE%

1. HauaWTe TpaH3aKIMIO U CO3/IaliTe HOBYIO Tab/MITY C OHOMN
cTtpokou. He 3aBepiiias TpaH3aK11I0, OTKPOWTe BTOPOM CeaHC
Y BBITIOJTHUATE B HEM 3anpoc K Tabnuiie. [IpoBepkTe, UTO YBUIUT
TpaH3aKI[1sl BO BTOPOM CeaHca.

3adukcupyliTe TpaH3aKIL1IO B IEPBOM CEaHCe U TTIOBTOPUTE
3arpoc K Tab/ivie BO BTOPOM CeaHCe.

2. TloBropure 3ajaHue 1, HO OTKaTUTe, a He 3aUKCUPYITE
TpaH3aKLUI0 B [IepBOM ceaHce. YTO U3MEeHU/I0Ch?

3. B nepBoM ceaHCe HaUHUTe TPaH3aKLIUIO U BBITIOJTHUATE 3arpocC
K CO37laHHOM paHee Tabnuiie. [TosyunTcst U yaaauTh 3Ty
TabMLly BO BTOPOM CeaHce, NoKa TPaH3aKIMsl He 3aBepiieHa?
[IpoBepsbre.

12



1. Tpan3akuuu 1 KoMmaHabl DDL — ¢pukcamus

HauneM TpaH3aKIHIO ¥ CO3TagUM HOBYIO TabIUILY:
=> BEGIN;

BEGIN

=> CREATE TABLE t1l(n integer);

CREATE TABLE

=> INSERT INTO t1 VALUES (42);

INSERT 0 1

Bo BTOpOM ceance crejiaeM 3alpoc K Tabiuile:

| => SELECT * FROM t1;

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

IToxa co3maBias Ta6J'IHLIy TPpaH3aKIUd He 3aBepPIlIeHa, BCe OCTaJIbHbI€ TPAaH3aKIIUNU TaﬁJ‘II/ILly HEe BUOAT.
Ta6nHua 6y1:[eT BHOHA TOJIBKO IIOCJIE€ 3aBEpPIIEeHUA co3gaBlIel ee TPaH3aKIUn:

=> COMMIT;

COMMIT

| => SELECT * FROM t1;

n

42
(1 row)

2. Tpan3akuuu 1 KoMmaHabl DDL — oTkar

CHoOBa HayHeM TPaH3aKIWIO ¥ CO3MafuM HOBYIO TaOIHILy:
=> BEGIN;

BEGIN

=> CREATE TABLE t2(n integer);

CREATE TABLE

=> INSERT INTO t2 VALUES (42);

INSERT 0 1

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

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

HpI/I OTKaTe HepBOﬁ TPaH3aKIIMU KOMaHOa CO30aHusA Ta6nnua TOXK€ OTKaThIBAETCA:
=> ROLLBACK;

ROLLBACK

| => SELECT * FROM t2;

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

~

Komanpgst DDL B PostgreSQL aBngi0TCS TpaH3aKIIMOHHBIMU.

3. BJIOKHPOBKH TAa0JIHII

HauaB TpaH3akKIuio, 00paTUMCs K TabauIe:



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

n

42
(1 row)

IIpu nmoneITKe yoanuTh TabauIy BTopas TpaH3aKius OyneT 3a0JI0KupoBaHa — HeIb3s YOalIuTh Tabnuiry, KoTopas
HCIIOJIb3YEeTCs.

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

COMMIT

| DROP TABLE



