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MHOroBepCrMOHHOCTb Pos{gres

Hanvumne HeCKOMBKUX BepCUH OJHOM Y TOU >Ke CTPOKHU

BepCHUHY pa3/InyaloTCsl BpeMeHeM /1efCTBYS
BpeMsi = HOMep TpaH3aKLM1 (HoMepa BbIIat0TCs IO BO3pacTaHuIo)

? 3

CTpoKa:

» Xid

Mpy ogHOBpeMeHHOl paboTe HECKObKMX CeaHCOB BO3HMKAET BOMPOC:

YTO AenaTb, ec/n ABe TPaH3akUMM 0HOBPEMEHHO 06paLLAOTCS K OAHOW

N TOW Xe cTpoke? Ecnv 06e TpaH3akuumn ymTatolme, CoXHOCTENR HeT.
Ecnv 06e nuuwyLime — Toxe (B 3TOM C/lyYyae OHU BbICTPanBatOTCS

B oUepeb U BbIMOHAKT U3MEHEHUs ApYr 3a Apyrom). CaMblii MHTEPECHbI
BapuaHT — Kak B3aMMOAENCTBYIOT NuLLYLLIAs U YnTaroLlas TpaH3akLUum.

MpocTbix NyTK ABa. TakmMe TpaH3akuMn MoryT 6/10KMpoBaThb ApYr Apyra — HO
Torga cTpadaeT NPoM3BOAUTENBHOCTL. /IGO0 unTaloLas TpaH3akLmsa cpasy
MOXXET BUAETb N3MEHEHUS], CAleNaHHble NULLYLLIEe TpaH3akumen, aaxe ecnm
OHU He 3addUKCUPOBaHbI (3TO Ha3bIBAETCS «IPSA3HLIM YTEHUEM») — HO 3TO
O4YeHb MN/10X0, Beflb U3MEHEHWSI MOTYT ObITb OTMEHEHbI.

PostgreSQL naeT cnoXHbiM NnyTeEM U UCMONb3YyEeT MHO208€PCUOHHOCMb —
XPaHUT HECKO/IbKO BEPCUiA OAHOWN 1 TOW XXe CTPOKW. [pu 3TOM nuLyuias
TpaH3akumsa paboTaeT CO CBOEN BepCcUEN, a untatowas BUANT CBOIO.

Bepcun Hafo Kak-To OTAnYaTth Apyr oT gpyra. [ns aToro Kaxaas u3 Hux
XPaHUT [IBE OTMETKW, OnpeaensoLme «BpemMs AeiCTBUS» [aHHO BEPCUN.

B kauecTBe BpeMeHU 34eCb NCMNOJb3YHTCA BCerga Bo3pacrarlme Homepa
TpaH3akuuin (B 4ENCTBUTE/IbHOCTU BCE HEMHOIO C/IOXHEE, HO 3TO AeTasn).
Korga cTpoka co3gaeTcs, oHa noMeyaeTca HOMEpPOM TpaH3akuuu,
BbinosiHMBLLEN komaHay INSERT. Korga ygansercs — Bepcus noMmevyaercs
HOMEpPOM TpaH3akuun, BbinonHusLein DELETE (HO con3nyeckn He
ypansetcs). UPDATE coctouT 13 aByx onepaunii DELETE n INSERT.

https://postgrespro.ru/docs/postgresgl/16/mvcc-intro
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CHMMOK AaHHbIX Posigres

CoryiacoBaHHbIM Cpe3 Ha Omnpe/ieJIeHHbIM MOMEHT BPEMEeHU

HOMEP TPpaH3dKIIMK — OIIpeie/idieT MOMEHT BpeMEHH

CMMCOK aKTUBHBIX TPaH3aKIUi — UTOOBI He CMOTDPETh
Ha e11le He 3a(pMKCUpOBaHHbIE U3MeHEeHUsI

cTpoka 1: L
cTpoKa 2: o —®
CTpoka 3: @

» Xid

B PostgreSQL npumeHsieTcs u30/154usi Ha OCHOBE CHUMKOB OaHHbIX.

TpaH3akumsa, obpalwlasch K Tabnuue, A0/MKHA BUAETb TONLKO OAHY U3
NMEIOLLINXCS BEPCUI Kaxaoi CTPOKN (MW HEe BUAETb HU OAHOR). NS 3TOro
TpaH3aKunsa paboTaeT CO CHUMKOM OaHHbIX, CO3[4aHHbIM B ONpeaeneHHbIl
MOMEHT BPEMEHW. B CHUMKE BUAHbI CaMble NocneHne BEPCUN yxe
3ayMKCMPOBAaHHbIX AaHHbIX, a ele He 3apUKCUPOBaHHbIE AAHHbIE HE
BUAHbI. VIHbIMM C/IOBaMu, OT KaXKO0W CTPOKM B CHMMOK nNonagaeT Bepcus,
COOTBETCTBYHOLLLAA MOMEHTY CO3[aHNSA CHUMKA.

CHMUMOK — 3TO He o|o|/|31/|quKa;| KONnA AaHHbIX, a BCero HeECKOJ/1bKO YMCEeIT.

* HOMep nocnegHel 3aMKCUPOBaAHHO TPpaH3akKLMM HA MOMEHT co3AaHusl
CHUMKA;

®* CMNCOK aKTUBHbIX TpaHSaKLLMVI Ha 3TOT MOMEHT.

CnnNCOK HY)XeH AJ15 TOro, YTOObl UCK/THUNTL N3 CHUMKA U3MEHEHUSA TeX
TpaH3aKUMin, KOTOpble HaYa/INCb 0 CO34aHNA CHMMKA, HO eLle He Obinn
3apnkcrpoBaHhl.

3Hada 3Tu yncna, Mbl Bcerga MoXem ckasaTb, Kakas U3 Bepcuii CTpoku byaet
BUAHa B CHUMKe. VIHorga aTto 6yaeT akTyasnibHas (camas nocnegHsas
3aouMKCcMpoBaHHas) Bepcus, Kak Ansa cCTpoku 1 Ha unnwctpauun. MHorga He
camas nocnefHsaa: CTpoka 2 yganeHa (M nsmeHeHue yxe 3aonKCMpoBaHo),
HO TpaH3akLMa eLle NpoAo/mKaeT BUAETb 3Ty CTPOKY, Noka paboTaeT co
CBOUM CHUMKOM. JTO NpaBu/ibHOE NoBeAeHNEe — OHO [aeT COrfacoBaHHYyo
KapTUHY AaHHbIX Ha BblIOPaHHbLIA MOMEHT BPEMEHN.

Kakne-To CTpOKM BOBCE He nonajyT B CHUMOK: CTpPoKa 3 yaaneHa Ao Toro,
Kak 6bl/1 NOCTPOEH CHUMOK, NO3TOMY B CHUMKE €€ HET.
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YPOBHU N301ALUU Pos{gres

Read Uncommitted

He nioazepkuBaetcs PostgreSQL: paboraeT kak Read Committed

Read Committed — ucnosnb3yemcs no ymonuanuro

CHHUMOK CTPOUTCA HAa MOMEHT Ha4dJ/la Orieparopda
O/IMHAKOBLbI€ 3alIpOChbl MOI'yT Ka)K,I[I::Iﬁ Pa3 110/1y4yaTb pa3HbIe JdHHbIE

Repeatable Read

CHHUMOK CTPOUTCSA Ha MOMEHT Hd4daJ/la IIepBOro oreparopa TPpaH3aKLHKU
TPAH3dKIHUA MOXXET 3dBEePIINTbLCA OLIMOKOH cepud/i3aliiu

Serializable

MOJIHas U30/iA1us, HO AOTIO/THUTEe/IbHbIE HaK/laJHble PAaCXOAbI
TPAH3dKIHUA MOXXET 3dBEPIINTLCA OLIMOKOH cepud/iM3aliiu

CrtaHaapT SQL onpeaensieT YyeTbipe YPOBHS M30M1ALUN; YEM CTPOXE
YPOBEHb, TEM MEHbLLIE BUSIHUS 0Ka3blBatoT NapasifienibHo padoTtaoLme
TpaH3akuuMu Apyr Ha apyra. Bo BpemeHa, korga ctaHaapT npuHumarsics,
CUMTaNIOCh, YTO YEM CTPOXE YPOBEHb, TEM C/IOXXHEE €I0 peasin3oBaTb

N TeM CU/IbHEE ero B/IMSIHNE Ha NPOU3BOAUTENBLHOCTL (C TEX MOP 3TU
npeacTaB/eHNs HECKO/IbKO M3MEHUCS).

CawmbIi HecTporuii ypoBeHb Read Uncommitted gonyckaet rpssHble
yteHns. OH He nopaepxmBaeTtca PostgreSQL, NOCKo/bLKY He npeacTaBnseT
NPaKTU4eCcKoi LLeHHOCTM 1 He [JaeT BbIUrpblla B MPON3BOANTENBHOCTMN.

YpoBeHb Read Committed saBnseTca ypoBHEM M301ALMN MO YMOTYAHUIO
B PostgreSQL. Ha 3ToM ypoBHEe CHUMKWU JaHHbIX CTPOATCA B HaYauie
BbINONIHEHNA Kaxxaoro onepaTtopa SQL. Takum obpasom, oneparop
paboTaeT C HEeM3MEHHOW U COracoBaHHOW KapTUHOW AaHHbIX, HO ABa
O[MHaKOBbIX 3anpoca, creayowmx oAvH 3a ApyruM, MoryT nokasartb
pasHble faHHbIe.

Ha ypoBHe Repeatable Read CHMMOK CTpoUTCA B Havasie TpaH3akKLunm
(Npn BbINO/THEHMW NEPBOroO oneparopa) — MNO03TOMY BCe 3anpockl B OAHO
TpaH3aKkumMn BUASAT OAHU N Te Xe AaHHble. ITOT YPOBEHb YA0OEH,
Hanpumep, 415 OTYETOB, COCTOSLLMNX N3 HECKO/bKMX 3anpoCcoB.

YposeHb Serializable rapaHTpyeT NosHY0 U301ALMIO: MOXXHO NucaTb
oneparopsbl Tak, Kak 6yaTo TpaH3akuma pabotaet ogHa. Ho npu atom
HekoTopas [0/18 TpaH3akunin ByaeT npepbiBaTbCs; NPUIOXKEHUE OOMKHO
YMETb MOBTOPATb TakMe TpaH3akKuuw.

https://postgrespro.ru/docs/postgresgl/16/transaction-iso
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BuauMOCTH BepCHH CTPOK

Kaxk y6eIUTHCS B TOM, UTO OJHA U Ta >Ke CTPOKAa MOXKET CYIleCTBOBATH B HECKOJILKUX BEPCHSX?
Cosgazum TabIuIy:

=> CREATE TABLE t(s text);

CREATE TABLE

U BcTaBUM OJHY CTPOKY. HalloMHUM, UTO ec/IM He Ha4aTh TPaH3aKIIHMI0 SIBHO KoMaH/0¥1 BEGIN, psql BEIIIOIHSIET KOMaHIY 1
HeMeJlJIeHHO QUKCUPYeT pesyJIbTaT:

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

HauHeM TpaH3aKIIHIO U BBIBEIEM ee HOMep:

=> BEGIN;

BEGIN

=> SELECT pg_current_xact_id();

pg_current_xact_id

TpaH3aKIIYsI BUANUT IIEPBYIO (U II0Ka eIMHCTBEHHYI0) BEPCUIO CTPOKH:
=> SELECT *, xmin, xmax FROM t;
s | xmin | xmax

MNepBas Bepcua | 735 | 0
(1 row)

31ech CKPBITHIE CTOJI6LILI IIOKa3bIBalOT HOMEpa TpaHSaKHHﬁ, OrpaHUYHUBAIOINUX BUAUMOCTD BEPCHUU CTPOKHU: Xxmin — HOMeEp
HpeI[LI,E[yH.[eﬁ TpaH3aKIUuH, KOTOpas co3gasla BEPCHUIO, a xmax=0 03HavaeT, 4TO 3Ta BepcCusd aKTyaJIbHa.

Tellepb HauHeM JIPYTYI0 TPAH3AKIIHIO B IPYTOM CEaHCe:
| => BEGIN;

| BEGIN

| => SELECT pg_current_xact_id();

pg_current_xact_id

TpaHSaKHHH BHUIUT TY K€ e THMHCTBEHHYIO0 BEPCHIO:
| => SELECT *, xmin, xmax FROM t;
s | xmin | xmax

Nepeas Bepcua | 735 | 0
(1 row)

Terepb KSMEHUM CTPOKY BO BTOPOH TPaH3aKI[AH.
| => UPDATE t SET s = 'BTopas Bepcus';

| UPDATE 1

BoT uTO II0JIy4YHJIOCh:

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



s | xmin | xmax

Btopas Bepcua | 737 | 0
(1 row)

A 4TO YBUZIUT IlepBasi TPaH3aKIUs?

=> SELECT *, xmin, xmax FROM t;

Nepsas Bepcus | 735 | 737
(1 row)

HOCKOJII)KY HN3MEHEHHE He 3a(l)I/IKCI/IpOBElH0, IIepBas TpaH3aKIUs IIPOAO0/DKAaeT BUAETEH IIEPBYI0 BEPCHUI0 CTPOKHU.

OfpaTHTe BHUMaHUe Ha XMax — 3HaueHHe II0Ka3bIBaeT, YTO B HACTOSALIUM MOMEHT Apyras TPaH3aKIIUsg MeHsIeT CTPOKy. BoobIre
TOBOPSI, TaKOe «IIOATJIAbIBaHKe» HapylllaeT U30JIALIMI0, I09TOMY II0JI XMin M Xmax CKPBITHL U B peaJbHOM paboTe UX
HCII0JIb30BaTh He CTOUT.

Terneppb 3adpuKCHUPyeM U3MeHEHUSI.
| => commIT;
| commIT
YTo Tellepb YBUJUT IlepBasi TPaH3aKI[UA?
=> SELECT *, xmin, xmax FROM t;
s | xmin | xmax

Btopas Bepcua | 737 | 0
(1 row)

Temepsb U IIepBasi TPaH3aKITUSI BUTUT BTOPYIO BEPCHUIO CTPOKH.
[Tocsie puKcaIiuu IepBasi BepCHst CTPOKH G0JIbIlle He Gy/ieT BUAHA HU B OTHOH TPaH3aKI[UH.

=> COMMIT;

COMMIT
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OuuncTKka 1 ee ropu3oHT Pos{gres

TOPU30HT OYUCTKN

HeakTya/lbHble . HeaKTyaJ/lbHble

BEPCUN MOXHO : BEPCUM CTPOK
BblUMLLATb : eLLe HYXHbl CHUMKaM

» Xmax

['OpU30HT OAMH Ha KaXK[yt0 6a3y JaHHBIX

,Z[OJ'[FI/IE TPAdH3dKIIWMHX MOI'YT YyAE€P>XWUBATb TOPHU30HT

Melllad TéM CAMBbIM BbIUYUILATE HEAKTYd/IbHbIE BEPCHUU CTPOK

MeXxaHn3M MHOToBEePCUOHHOCTU NO3BONSIET 3P(EKTUBHO peasin3oBaTh
M30/1SIUMI0 HA OCHOBE CHUMKOB, HO B pe3ysibTaTte B Tab/IMUHbIX CTPaHuLax
HakanIMBalTCA cTapble («MepTBble») BEPCUn CTPOK.

Kakoe-To Bpemsi ICTOPUYECKNE BEPCUMN HYXXHbI TPaH3aKLMSAM, YTOObI OHU
MOI/IM paboTaTb CO CBOMM CHMMKOM AaHHbIX, a B C/ly4yae oTkara —
BEPHYTbLCS K CTapbIM 3HaYeHUsM. Mpu 3ToM ANs Kakaol 6a3bl AaHHbIX
CyLlecTByeT Takoli Homep Xxid, YTo BCe UCTOpUYECKMEe BEpPCUK, yaasieHHble
TPaH3aKUUsIMM C MEHbLLIMMW HOMepPaMK, YXXe He BUHbI HU B OIHOM CHUMKE.
3TOT HOMEepP Ha3bIBAETCS 20PU30HMOM OHYUCMKU.

OumncTka Npon3BoaUTCS rPynnoin cneynasnbHbIX POHOBbLIX NPOLLECCOB;
MOXHO TakXe BbIMOMHUTbL ee BPYUHY komaHaon VACUUM.

[lonrve TpaH3akuun 1 A0/ro BbINOMHALWMECS 3aNpoCckl MOTyT yAepXnBaTb
FOPVU30HT OUYUCTKK, YTO HE AaeT yAansiTb HAKOMMBLLMECS BEPCUMN CTPOK.
Ecnv cBOEBPEMEHHO HE BbIUMLLATL UCTOPUYECKNE [laHHble, TabmLpbl

M MHAEKChI ByayT paspacTtarbcsi, 3aHMMast /IMLLIHEeE MEeCTo Ha AUCKe, a Nouck
B HUX aKTyaslbHbIX BEPCUlA CTPOK ByaeT 3ameansiTbCsl.

https://postgrespro.ru/docs/postgresql/16/routine-vacuuming
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BAoKnpoBkM Posigres

by1oKMpOBKY CTPOK

UyTeHHe HUKOT/Ia He BIOKUPYeT CTPOKU
M3MeHeHHe CTPOK OJIOKMPYeT WX ZJish U3MEeHeHUH, HO He [ UTeHUH

BnokupoBku Tabnuig

3arperialT U3MeHeHre WK yZaaeHue TaOJHLIb, 1T0Ka C Hell et pabora
3arperiarT YTeHre TabluIbl ITPY IepeCcTPOeHUH UK TIepeMelieHUH
T IL

Bpemst )xu3HU 6/I0KUPOBOK

yCTaHaB/IMBAIOTCS TI0 Mepe HeoOXOAMMOCTH WJIH BPYUHYIO

CHHUMAIOTCA aBTOMAaTUUYe€CKH IPX 3aBepIIeHWH TPaH3aKLKKW W/IH TIIPKU OTKaTe
K TOUKe COXpPdHEHUA

UTo e gaeT MHOroBepCUOHHOCTL? OHa No3BosIsieT 060NTUCH
Heo6X0AMMbIM MUHUMYMOM 6/10KMPOBOK, TEM CaMbiM YBENUUNBaS
NPON3BOANTENBHOCTb CUCTEMBI.

OCHOBHble 6/10KMPOBKN YCTaHaBNMBAKOTCS Ha YPOBHE CTPOK. Mpn aToM
YTeHMe HUKorga He 6/1I0KMPYET HI unTaroLme, HA NULYLIne TpaH3akuun.,
A3MeHeHne CTPOKN He B/TIOKMPYET ee YTeHne. EANHCTBEHHbIN cnyyald, korga
TpaH3aKuma 6yaeT XaaTb 0CBOOOXAEHUS 6/T0KMPOBKM — eCv OHa
NbITAETCSA MEHATb CTPOKY, KOTOpas yXXe N3MeHeHa Apyroun, ee He
3aoMKCMPOBAHHOW TpaH3aKUMei.

BNoKMpPOBKU Takke ycTaHaBNMBaKTCA Ha 60/1ee BbICOKOM YPOBHe,

B YACTHOCTU, Ha Tabnuuax. OHWN HYXHbl 419 TOrO, YTOObl HAKTO HE CMOT
yAanUTb Tabnuuy, noka agpyrve TpaHsakunum YntaroT U3 Hee AaHHble, Uan
4yTOObI 3anNpPeTnTb AOCTYN K NepecTpansaemMon Tabnmuye. Ha npaktmke
yaasieHne n nepectpoeHne tabnuy, BbINOMHAKTCA peaKo, M03TOMYy 00bI4HO
He BbI3bIBalOT Npobsiem. OgHaKO HY)XHO Y4MUTbIBaTb, YTO NEpPeCTPoeHne
Tab/MLbl NPONCXOAUT HEABHO MPU HEKOTOPbIX U3MEHEHUAX ee CTPYKTYPbI
N MOMHOCTLIO B/IOKMPYET AOCTYN K Tabnuue n ee nHaekcam. NMogpobHo
G10KMPOBKN paccmaTtpmBatoTcs B moayrie «bnoknposku» kypca DBA2.

Bce Heo6xoiMMble G/IOKMPOBKM YCTaHABIMBAKOTCA aBTOMATUUYECKU

1 aBTOMATUYECKM XE CHUMAKTCA NPU 3aBepLLUEHUM TpaH3akuun. Ho ecnm
6/10KMpOBKa 6blna noslyyeHa nocsie YCTaHOBKM TOUKU COXPaHEHUs, OHa
Oy[leT CHAATa HEMeA/IEHHO B C/lyyae oTkaTa K 3Toli Touke.

MOXXHO Takxe YCTaHOBUTb U AOMNOJ/THUTE/IbHbIE MOJ/Ib30BATE/IbCKNE
6I'IOKI/IpOBKI/I; HeO6XO,EI|I/IMOCTb B 3TOM BO3HUWKAET HE 4acCTo.

https://postgrespro.ru/docs/postgresgl/16/explicit-locking
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b1oKHpPOBKH

IToBTOPHM Halll OITBIT, HO Telleph IIyCTh 00e TpaH3aKI[UH IOIBITAI0TCSI U3SMEHUTD OJJHY U Ty YK€ CTPOKY.
=> BEGIN;
BEGIN

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

TpeTba Bepcus
(1 row)

UPDATE 1

U BO BTOpPOM TpaH3aKI[AM:

| => BEGIN;

| BEGIN

| => UPDATE t SET s = 'YerBeprtas Bepcusa' RETURNING *;

BTopas TpaH3aKI[Us «IIOBHC/Ia»: OHA He MO)KeT H3MEHHUTD CTPOKY, II0Ka IlepBasi TPaH3aKILHA He CHUMeT 6JI0KHPOBKY.
=> COMMIT;

COMMIT

TenepL BTOpad TPaH3aKIIUA MOXKET IIPOJO/DKUTE BBITIOJIHEHH !

YeTBepTasa Bepcus
(1 row)

UPDATE 1
| => coMMIT;
| commIT

0O6e TpaH3aKIWUY 3aUKCHPOBAJIY CBOX H3MeHeHUs. [IepBEIM ceaHC CHOBA YUTAeT TaGJIHITy B BHUT aKTyaJIbHYI CTPOKY — 3TO
Ppes3yIbTaT, 3adUKCHPOBAaHHBIM BTOPOI TpaH3aKIIHeH:

=> SELECT * FROM t;

YeTBepTan Bepcus
(1 row)
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Craryc TpaH3aKuuin Posigres

Cratyc TpaH3akuui (clog)

cy>xebHasi uH(opMalst; Ba 6UTa Ha TPAH3aAKIHUIO
crieljiaibHble (aiibl Ha JUCKe
Oydeps! B 0b111eli mamsTu

dukcaus

yCTaHaB/IMBAETCSI OUT «TPaH3aKIMs 3a)KCPOBaHa»

OO6pbIB

yCTaHAB/IMBAETCsI OUT «TPaH3aKI[Us [pepBaHa»
BBITTOJTHSIETCS TaK Ke OBICTPO, KaK U (pUKcalus (He Hy)KeH OTKaT JIaHHbIX)

10

[na paboTbl MHOTOBEPCMOHHOCTUN CepBEPY HaZ0 NOHMMAThL, B KAKOM
cTaTtyce HaxogAaTCs TpaH3akumn. TpaH3akums MOXET ObITb akTMBHA NN
3aBeplleHa. 3aBepLlUnNTbCA TpaH3aKums MoXeT iMbo dpukcaunen, nmoo
06pbIBOM. Taknm 0b6pasom, AN npeacTaBneHnsi COCTOSTHUA KaxkKaom
TpaH3akuumn TpebyroTcsa ABa 6uTa.

Crartycbl TpaH3akuumii (commit log, clog) xpaHATCA B cneynanbHbIX
cnyxebHbix thainnax B katanore PGDATA/pg_xact, a paboTta ¢ HUMMK
NMPOMCXOAMT B 06LLEen NnamATn cepBepa, YToObl HE NPUXOAWUIOCH MOCTOAHHO
obpalarbCcs K ANCKY.

Mpy Nto6om 3aBepLUEHNM TPpaH3aKUmK (Kak YCneLHOM, Tak U HeyCneLHOM)
HeobXxo4MMO BCErO /1LLb YCTaHOBMTbL COOTBETCTBYIOLLME BUTLI CTaTyca.
N chukcaums, 1 06pbiB TPAH3aKLMIA NPOMCXOAAT OANHAKOBO ObICTPO.

Ecnu npepBaHHas TpaH3akLmMs ycrnesna co3aaTb HOBblE BEPCUN CTPOK, 3TH
BEPCUM HE YHUUTOXAKTCA (HEe NPOUCXOANT «(PU3MUYECKOro» OTKaTa faHHbIX).
Bnarogaps nHdopMaLum o ctaTycax gpyrve TpaH3akumm yBUaaT, UTo
TpaH3akuus, co3aaBluan unn yaanveLLas Bepcun CTpok, 6blia npepeaHa

M HE CTaHyT NPUHMMATb BO BHUMaHWe cAenaHHble el UaMeHeHUs.



of] PROFESSIONAL

Toru Posygres

B ¢aiinax JaHHBIX MOTYT XpaHUTBCSI HECKOJIBKO BEPCUI
Ka)K/10HM CTPOKU

TpaH3aki[uy paboTarT CO CHUMKOM JlaHHBIX —
CorylacOBaHHBIM CPe30M Ha Orpejie/ieHHbIi MOMEHT BpeMeHU

YPOBHI/I H30/IA0UHN OT/IMYalOTCA BpeMeHeEM CO34dHUA CHHUMKA

MepTBbIe BE€PCHHU CTPOK 3d TOPU30HTOM OUKMCTKH
HAOJDXHBI ITIeprUoArYeCKH BbIUUILATHCA

[Tucarenu He GJIOKUPYIOT UMTaTeNeH,
yuTare/ M He 6/IOKUPYIOT HUKOTO
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of] PROFESSIONAL

[1pakTnka Posigres

1.

Co3paiite TabIUITy C OJJHOU CTPOKOM.

HauHuTe riepBy0 TpaH3aKIMIO Ha YpOBHe u3osiuu Read
Committed ¥ BBITTOTHUTE 3ampoC K Tabuile.

Bo BTOpOM ceaHce yjiaiiTe CTPOKY Y 3aUKCUPYWUTe U3MEHEHMUSI.
CKOMbKO CTPOK YBUAUT TlepBasi TPAH3aKL[¥sl, BBIMIOJTHUB TOT JKe
3arpoc noBTOpHO? IIpoBepsTe.

3aBeplLKTe TePBYI0 TPaH3aKLIUIO.

[ToBTOpUTE TO >XE CaMOe, HO TYCThb Terepb TPaH3aKIys paboTaet
Ha ypoBHe u3ossituy Repeatable Read:

BEGIN ISOLATION LEVEL REPEATABLE READ;
OOBSICHUTE OT/IUYMSL.
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1. Vposens usoysiuu Read Committed

Co3gaeM TaGuIy:

=> CREATE TABLE t(n integer);

CREATE TABLE

=> INSERT INTO t VALUES (42);

INSERT 0 1

3arpoc 13 I1epBOM TPaH3aKI[AU (110 YMOJTUYaHUIO KCII0Ib3yeTCs yPOBEeHb U30Auu Read Committed):
=> BEGIN;

BEGIN

=> SELECT * FROM t;

n

42
(1 row)

VrmansgeM CTPOKY BO BTOPOM TpaH3aKIIUU U QUKCUPyeM U3MeHeHUs:
| => DELETE FROM t;

| DELETE 1

IToBTOPHM 3aIIpOC:

=> SELECT * FROM t;

n

(0 rows)

IlepBast TpaH3aKI[MI BUAUT IIPOU30IIE/IIIe H3SMEHEHUS: CTPOKa yaleHa.
=> COMMIT;

COMMIT

2. VpoBeHb usossinuu Repeatable Read

BepHeM CTpPOKY:

=> INSERT INTO t VALUES (42);

INSERT 0 1

3arpoc U3 IepBOM TpaH3aKI[UU:

=> BEGIN ISOLATION LEVEL REPEATABLE READ;
BEGIN

=> SELECT * FROM t;

n

42
(1 row)

VaassieM CTPOKY BO BTOPOM TpaH3aKIIMU U QUKCUPYyeM U3MeHEeHUs:
| => DELETE FROM t;

| DELETE 1

IToBTOPHM 3aIIpOC:

=> SELECT * FROM t;



n

42
(1 row)
Ha 3TOM ypoBHe M30JIAIUU IIepBasi TpaH3aKIWs He BUAUT U3MeHeHHUI: [T Hee CTPoKa I0-TIpeKHeMY CYIIlecTBYeT.
=> COMMIT;

COMMIT



[1pakTuka+ Pogga’?é%

1. HaunHWTe TpaH3aKIMIO 1 CO3/1aliTe HOBYIO TabMITY C OHOMN
ctpokou. He 3aBepliias TpaH3aKL[1IO, OTKPOWTe BTOPOU CeaHC
Y BBITIOJTHUTE B HEM 3aripoc K Tabmiie. [IpoBepbTe, UTO yBUAUT
TpaH3aKLMsl BO BTOPOM CeaHce.

3adukcupyiiTe TpaH3aKI1IO B TIEPBOM CeaHCe U MOBTOPUTE
3ampoc K Tabsuie BO BTOPOM CeaHce.

2. TloBropure 3azianue 1, HO OTKaTUTe, a He 3aUKCUDPYITe
TpaH3aKLUIO B [IepBOM ceaHce. YTO U3MEeHU/I0Ch?

3. B nepBoM ceaHCe HaUHUTe TPaH3aKLIUIO U BBITIOJTHUATE 3arpocC
K CO3/laHHOM paHee Tabsuie. [TomyunTcs i yaaauTh 3Ty
TabMily BO BTOPOM CeaHce, MoKa repBasi TPaH3aKIus He
3aBepiueHa? [Iposepsre.

13



1. Tpausaknuu u KomaHbsl DDL — ¢ukcamusa

HayHeM TpaH3aKIHIO U CO3/aM HOBYIO TabIHUILY:
=> BEGIN;

BEGIN

=> CREATE TABLE tl(n integer);

CREATE TABLE

=> INSERT INTO t1 VALUES (42);

INSERT 0 1

Bo BTOpOM ceaHce cfiesiaeM 3aIIpoc K TabJIuIle:

| => SELECT * FROM t1;

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

IToka co3jaBIIas TabJIUITy TpaH3aKIHs He 3aBepIlleHa, BCce 0CTaJbHble TPaH3aKITUY Ta6GIUIly He BUAAT.
Tabsunia 6yZeT BUAHA TOJIBKO II0CJIe 3aBePIIeHMsI CO3/IaBIllelt ee TPAaH3aKITUH:

=> COMMIT;

COMMIT

| => SELECT * FROM t1;

n

42
(1 row)

2. Tpansaxkuuu 1 KoMaHAael DDL — oTKar

CHOBa HaYHEM TPaH3aKIIUI0 U CO34aJuM HOBYIO Taﬁnnuy:
=> BEGIN;

BEGIN

=> CREATE TABLE t2(n integer);

CREATE TABLE

=> INSERT INTO t2 VALUES (42);

INSERT 0 1

Sanpoc BO BTOPOM CeaHCe O’KU/JaeMO He BUTUT H3MeHeHUM:
| => SELECT * FROM t2;

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

IIpu oTKaTe IIepBOM TPaH3aKIIUK KOMaH/a CO3aHuUs Tab/IHIbI TOKe OTKaThIBaeTCs:
=> ROLLBACK;

ROLLBACK

=> SELECT * FROM t2;

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

Komanzs! DDL B PostgreSQL ABJIAIOTCSI TPaH3aKIIMOHHBIMU.

3. BJIOKHMPOBKH Ta0IHIY,



HauaB TpaH3aKITHI0, 06paTUMCS K TabJIHIe:
=> BEGIN;

BEGIN

=> SELECT * FROM t1;

n

42
(1 row)

IIpu HONIBITKE YAAIUTE TabJIUITy BTOpAsl TpaH3aKIIMs OyeT 3a6JI0KMpOBaHa — HeJIb3s1 YOAIUTh TabJIHIy, KOTOpas UCII0JIb3YeTCs.
| => DROP TABLE tl1;

Tabsnna 6yieT yaaneHa TOJIBKO I10C/Ie 3aBepIlleHHs IepBOM TpaH3aKIHU:

=> COMMIT;

COMMIT

| DROP TABLE



