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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

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.
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Tembl Posigres

TpaH3aKUMU U UX CBOMCTBA
Crangapt SQL v ypoBHU M30/ISALIUMU
OcobenHocTH peanu3aiyu B PostgreSQL

YripaBnieHre U30sILYeN TpaH3aKLUM
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TpaH3akumMn N UxX CBOMCTBA  Posiares

TpaH3akK1[1si — MHOKeCTBO Orepalui,

KOTOpbIe TiepeBoAsT 6a3y JaHHBIX U3 OHOTO

KOPPEKTHOT'0 COCTOSIHUS B JIpyroe KOppeKTHOe

MMpH yCJI0BHWH, YTO TPpaH3aKIKs BBIIIO/IHEHA ITO/THOCTBIO

1 6e3 TIoMex CO CTOPOHBI JPYTUX TpaH3aKLMii

dTOMAdPHOCTL: TPAH3aKIUA JIM0O0 BBITIOHAETCS I10/THOCTBIO,
/100 He OCTaB/IgeT HUKAKUX c1e1oB

COI/IaCOBAHHOCTD oripene/sieTCda orpaHn4eHUuAMHU LeJIOCTHOCTH
U CEMaHTHKOMN TIPpHUI0KEeHHUA

HeTI0/THast U30JISIL{UsI IPUBOJUT K HAapYILIEeHHIO0 KOPPEKTHOCTH (aHOMAJTUSIM)
TIPY KOHKYPEHTHOM BBITIOJIHEHUU TPaH3aKLUi

TpaH3akuunen Ha3biBaeTCA MHOXECTBO onepauuii, BbINosiHAeMoe
NPUNOXeHNEM, KOTOPOe nepeBoanT 6asy faHHbIX U3 O4HOro KOPPEKTHOrO
COCTOSIHVA B pyroe KoppekTHoe cocTtosiHue (CornacoBaHHOCTL) Mpu
YCNOBUW, YTO TPaH3akuUu1s BbIMO/IHEHA MOMHOCTLIO (ATOMapHOCTL) U 6e3
MOMEX CO CTOPOHbI APYrux TpaH3sakuuii (M3onayms).

KoppekTHoe (cornacoBaHHOE) COCTOsIHME onpeaensieTcst Kak
orpaHMuYeHnsIMK LieNTOCTHOCTYW, ONpeae/ieHHbIMY Ha YPOBHE 6a3bl AAHHBIX,
TaK ¥ CEMaHTUKOW NPUIOXEHWS.

NpaeanbHas n3onsumsa TpaH3akuuin rapaHTUMpYET, YTo Ha paboTy
MPUNOXEHMST HE OKAXKYT B/IMSIHUS HUKaKME ApYTrne KOHKYPEHTHO
BbIMNONHSAOLWMECS TpaH3akunn. OgHako ecnv ociabuTb TpeboBaHUs

K M30N1514MK, TO TPaH3akLKMs, KoTopasi KOPPEKTHO BbINOMHSIach B 6a3e
[laHHbIX B OANHOYECTBE, MOXET BblflaBaTb HEKOPPEKTHbIE Pe3y bTaTbl Npu
Ha/IMuMM Apyrux TpaH3akuuii. Takme HEKOPPEKTHbIE CUTyaLUn Ha3bIBalOTCS
aHOMaIMaMM.

OfHaKo peanuaaums NonHoi N30NSLUUN — CNoXHas 3agada, ConpskeHHas
C YMeHbLLEHNEeM NPOMNYCKHOW CNOCOBGHOCTM CUCTEMbBI. Ha NpakTUKe Kak
NpaBuI0 NPUMEHSIETCS UMEHHO ocnabneHHast M305LUKMs, 1 NO3TOMY BaXKHO
MOHMMaTh, Kakune 3TO B/IeYeT NocneacTBus.
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Bo3mMO)XHble aHOMau1nu Posigres

«I'psa3HOe» yTeHue

3dI1poC BUIUT He3aCbI/IKCI/IpOBaHHbIE HN3MEHEHUSA APYTUX TpaH3aKL[HI>i

HenoBropsitoiijeecs: ureHue

TIOBTOPHOE YTeHHe CTPOKU BepHeT Jjpyroe 3Ha4yeHue,
eCJI OHO ObLIO M3MeHeHO (M 3aUKCHPOBAHO) IPYTOM TpaH3aKLuel

da"ToMHOe UTeHue

TIOBTOPHBI 3ampoC M0 OHOMY U TOMY ’Ke YCJIOBHIO BepHET UHYI0 BbIOOPKY,
ecJy ipyrasi TpaH3akuys fobaBusa (M 3agUKCcHUpoBasia) HOBbIe CTPOKH,
VZAOB/IETBOPSIIOLIIE ITOMY yCJIOBUIO

OTcyTCTBUE BCIKUX aHOMAJIAU

pe3y/bTaT BIMOIHEeHUs TPaH3aKLWi COBIAJaeT C pe3ybTaToM
TI0CJIe/I0BaTe/IbHOTO BHITIOJIHEHUS TPaH3aKLH

CraHpgapTt SQL gonyckaeT YeTblpe YPOBHA U3014UMN, KOTOpble
onpeaensoTcs B TepMMHaxX aHOMasniA, KOTopble A0MycKarTCcsA npwu
KOHKYPEHTHOM BbIMO/IHEHUN TpaH3aKLUMii Ha 3TOM YPOBHE:

«'pasHoe» yTeHue (dirty read). TpaH3akuus T1 MOXET ynTatb CTPOKMU
N3MEHEHHbIE, HO eLle He 3athMKCUpOBaHHble, TpaH3akumen T2. OTmeHa
nameHeHnin (ROLLBACK) B T2 npuBedeT K ToMy, 4To T1 npountaet
[aHHble, KOTOPbIX HAKOTA4a He CyLL,eCTBOBaS1O0.

HenoBTtopswuweecs uteHne (non-repeatable read). Nocne Toro, kak
TpaH3akuua T1 npountana CTPokKy, TpaH3akuma T2 nsmeHuna nnm
ypanuna aty CTpoky u 3admkcmnposasia nameHeHms (COMMIT). Mpu
MOBTOPHOM UTEHUM 3TOW Xe CTPOKN TpaH3akumsa T1 BUauT, 4TO CTpOKa
N3MeHeHa Unu yganeHa.

daHTOMHOe uTeHune (phantom read). TpaH3akuua T1 npoumtana Habop
CTPOK MO HEKOTOPOMY YCN0BUIO. 3aTeM TpaH3akuua T2 gobasuna
CTPOKU, TaKXe yA0BMeTBopaoLLne 3TOMY YC/10BUIO. Ecnuv TpaH3akuma T1
MOBTOPUT 3anpoc, OHa NoYYUT APYryo BbIOGOPKY CTPOK.

Ha camom aene cywecTBYOT 1 pyrMe aHoOMasin, HO OHU HE OTPaXKeHb!
B cTaHgaprTe.

MonHoe OTCYTCTBUE Kaknx 6bl TO HM ObII0 @aHOMasIMIn AOCTUrAETCS, eC/N
KOMaH/ibl, BbINO/THSIEMbIE B KOHKYPEHTHO paboTatoLLmMX TPaH3aKLUUsIX,
NPUBOAAT K TAKOMY Xe pe3ynbTaTy, Kakoi nonyumncs 6bl B ciydae
nocriefoBaTeNlbHOr0 — OfiHa 3aBeplLuniach, cneayrollas Hayanacb —
BbINO/THEHNS 3TUX TPAH3aKL M (NPY KaKOM-HUBYAb NOPSAKE BbINOMHEHUS).



YPOBHU N301AUUN
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Posygres

«Tps3HOE»
yTeHHe

HETOBTOPSIO-
Ieecst YTeHre

(hanTOMHOE
YyTeHHe

Aapyrue
dHOMaJIMH

Read Uncommitted

Aa

Aa

Aa

Aa

Read Committed

Aa

Aa

na

Repeatable Read

Aa

na

Serializable — — _ _

Ha BCeX YPOBHSIX He [I0IyCKaeTcs MoTepsi 3aUKCUPOBAHHBIX M3MeHeHU

B ctaHgapTe SQL onpeaeneHbl YeTbipe YPOBHSA U30NALNN TPaH3aKLNIA:
Read Uncommitted, Read Committed, Repeatable Read, Serializable
(Mo ymon4yaHuto).

Tabnvua nokasbiBaeT COOTBETCTBME MEXAY YPOBHAMU U30NSALUM U TEMU
aHOManInsiM1, KOTOpble OHW MOTYT [0MNyCKaTb.

O6paTtuTe BHUMaHUe, YTO A/18 KaKA0ro U3 YeTbIpex YPOBHEN n3onsaumumn
cTaHgapTom SQL He gonyckaeTca noTepsa yxe caenaHHbIX U
3aoMKCUPOBaHHbLIX U3MEHEHUI B ApYyrux TpaH3akumsx (lost updates).

Takke Hy)XHO OTMETUTb, UTO AJ/151 06ecnevyeHns ypoBHSA U30/1SLM1N
Serializable HegocTaTO4YHO UCKNKUYUTL TPU aHOMaTNK, ONpeaesieHHble
B CTaHgapTe.
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Peanunsayma B PostgreSQL  Posggres

«TpsI3HOE» HETIOBTOPSI0- (hanToMHOE Jpyrue
YTeHHe 1eecst uTeHre yTeHue aHOMaJTH
Read Uncommitted — Ja Ja Ja
Read Committed — za za za
Repeatable Read — — — na
Serializable — — — _

Ha BCeX YPOBHSIX He [I0IyCKaeTcs MoTepsi 3aUKCUPOBAHHBIX M3MeHeHU

Peanunsauus ypoBHen nsonsaumm B PostgreSQL cTpoxe, uem Tpebyetcs
cTaH4apToMm:

« Gnarogaps MHoroeepcuoHHOCTN (MVCC) «rpsA3Hoe» YTeHune
He JonyckaeTcs Boobuie. STOT ypOBEHb HE CTOMMO Bbl UCMNOMb30BaTh,
Aaxe ecnu 6bl OH NoAAepPXNBasICH, MOCKO/IbKY OH MO3BOJISET YBUAETH TO,
yero HMkKoraga He 6bI10.

* ypoBeHb Repeatable Read He gonyckaeT He TO/IbKO HEMOBTOPSAEMOe
YyTeHue, HO 1 (baHTOMHOE YTeHune (XOTA U He obecrneyunBaeT MosHy
N301ALNI0).

YpoBHEM N30/1aumnmn no ymonyaHuio asndetrca Read Committed.
https://postgrespro.ru/docs/postgresqgl/10/transaction-iso
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[eMoHCcTpayus Pos{gres
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Toru Pos}gres

Read Uncommitted He moj/iep>KUBaeTcst

«'PA3HOE» UYTEHHE HEBO3MOXHO HWU Hd OJHOM YpPOBHE

Read Committed mcrnosib3yeTcsi H0 yMOI4YaHUIO

AOITyCKdIOTCA BCE€BO3MOXXHbBIE dHOMAJTHH,
BKJ/TIHOUas HEITIOBTOPsieMOe YTeHHE U QJaHTOMHOG yTeHue

Repeatable Read ctposke, uem Tpebyet cranzapt SQL
He ZionycKaeT (aHTOMHOTO UTeHUsI

Serializable rapaHTHpyeT MO/JIHYIO WU30/ISLIUIO



[1pakTuka Po%ﬁ??éﬁ

1. Co3spaiite (QyHKLHIO, BO3BpaLAIOLIYIO 3HaueHne «1».
B npyrom ceaHce HauHUTe TPaH3aKLUIO C YPOBHEM U30JIALIUU
Read Committed 1 BbI30BUTE (PyHKLHIO.
Ternepb n3MeHUTe GYHKLHMIO Tak, YTOOBI OHA BO3BpaIiaga «2».
Kakoe 3HaueHue BepHeT (DyHKLMS1, €C/IA CHOBA BbI3BATh ee
B OTKPBITOM paHee TpaH3aKLUU?
OObsiCHUTE pe3y/bTar.

2. CospaiiTe MyCTyIO TaO/MITY.
OTKpo¥Te TpaH3akKLU1io C ypoBHeM u3osisiliui Repeatable Read
(v mOKa He BBLITIOHSNTE B HEM HUKAaKUX KOMaH[).
B apyrom ceance 106aBbTe B TabMITY CTPOKY.
BuHa i 1o0aBieHHasi CTPOKA B OTKPBITOM TPaH3aKIUK?

1. OYHKUMIO MOXHO co3aaTb (M U3MEHSITb) HA OCHOBE TaKoro Lab/oHa:

CREATE OR REPLACE FUNCTION f() RETURNS integer AS $$
SELECT 1;
$$ LANGUAGE sql;



