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B [ TYDYR
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TpaH3aKumen Ha3bIBaeTCH NOcneaoBaTefibHOCTb
onepauun, Npon3BoanMbIX Hag 6a3om JaHHbIX U
nepeBoasLLmnx 6a3y gaHHbIX U3 OOQHOro
HENPOTMBOPEYNBOIo (CornacoBaHHOIo) COCTOAHUSA B
Opyroe HenpoTuBope4vnBoe (corrnacoBaHHoE)
COCTOSHUKe.
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TpaH3aKuna paccMmaTpuBaeTCcHd Kak HEKOTOpOE
Hegenumoe aencTBme Hag 6a3on OaHHbIX,
OCMbICIIEHHOE C TOYKU 3peHUs Nonb3oBaTens. B To xe
BpEMS 3TO Jlormdyeckasa egmHuLa paboTbl CUCTEMBI.
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Tornbko pa3paboTynk onpenensieT, Kakas
nocnenoBaTenbHOCTb Ornepauun cocTaBnsaeT eauHoe
Lilenoe, TO eCTb TpaH3akuuto. PazpaboTyuk
NPUNOXEHUA UNN XPaHUMbIX NpoLieayp onpeaenseT
9TO UCXOASA U3 CMbICIia 00pPabOTKN AaHHbIX,
MMEHHO CEMaHTMKa COBOKYMHOCTM onepaunn Hag
6a3on gaHHbIX, KOTopas MOOENMPYET C TOYKN 3PEHUSA
pa3paboTynka HEKOTOPYHO OOHY HEPA3PbIBHYIO
paboTy, U COCTaBIAET TPaH3aKLUMIO.
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CBONCTBO TpaH3aKLuuNn

CyLLECTBYIOT pas3nnyHbie MOAENV TPaH3akKLUNn, KOTopble
MOTyT ObITb KnaccuuumpoBaHbl HA OCHOBaHUK
Pa3INYHbIX CBONCTB, BKINIOYAIOLLUX CTPYKTYPY
TpaH3aKUuun, napannenbHOCTb BHYTPU TPaH3aKLNUMK,
NPOOOIMKNTENBbHOCTb U T. A.
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BbioensatoT cneayouwme TUnbl TPaH3aKLMN:
- NITOCKNE UK Knaccmn4eckne TpaH3akLUum;
- LenoYeyHble TpaH3aKLUum 1 BNOXXEHHbIE TPaH3aKLUN.
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[Tnockme, nnn TpaguLUMOHHbIE, TPAH3aKLMH,

XapaKkTepu3yrTCcHa YETbIPbMS KIaCCU4YeCKUMU
CBOMCTBaMMU: - aTOMapPHOCTH,

- COMacoBaHHOCTMN,

- U30JTIMPOBAHHOCTMW,

- AONMrOBEYHOCTU (MPOYHOCTH) :

— ACID (Atomicity, Consistency, Isolation, Durability).

MHorga TpaguumMoHHble TpaH3akumMy HasbiBatoT ACID-
TPaH3aKLUUAMM.
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Ceoucmeo amomapHocmu (Atomicity) BbipaXaeTcs B TOM,
YTO TPaH3aKUWUA AOSTKHA ObITb BbINOSIHEHA B LENOM

NN He BbINOJTHEHA BOBCE.

Ceolucmeo coariacosaHHocmu (Consistency) rapaHTUPYET,
4YTO NO Mepe BbINOSIHEHUA TPAH3aKUUN OAHHbIE
nepexoaqaT U3 ogHoro corrnacoBaHHOro COCTOAHUA B
Opyroe — TpaH3akuua He paspyLluaeT B3auMHOM
cornacoBaHHOCTW AaHHbIX.
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Cesoucmeo usornuposaHHocmu (lsolation) 03Ha4aeT, 4YTo
KOHKYpUpYoLLMe 3a OOCTYN K 6a3e gaHHbIX
TpaH3akunm dmnsnyeckmn obpabarbiBatoTCH
nocnenoBartenbHO, U30NMPOBAHHO APYr OT Apyra, HO
0151 nonb3oBaTeien 310 BbIrMAAUT Tak, Kak OyaTO OHU
BbIMOMHAOTCA NapannensHo.

Ceoucmeo dosizoeeqyHocmu (Durability) TpakTyeTcs
crieayrowmm obpasom: ecnn TpaH3akuua 3aBeplueHa
yCMEeLIHO, TO T€ UBMEHEHUSI B AaHHbIX, KOTOpPble ObInn
eto0 Npou3BeaeHbl, HEe MOTYT ObITb MOTEPSAHBLI HX MPU
Kaknx obcToaATeENbLCTBaxX (4aXe B criyyae
nocneayroLmnX oLWnOQK),, a coro .
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Bo3MOXHbI ABa BapuaHTa 3aBepLUeHUs TpaH3aKuum.

1. ®Pukcauma TpaH3akumm — 310 JENCTBUE,
obecnevymBatloLLee 3annucb Ha ANCK N3AMeHeHU B ba3e

OaHHbIX, KOTOPble ObINM caenaHbl B npoLecce
BbINONHEHNSA TPaH3aKLNMN.

2. OTKaT TpaH3aKkumn — 3TO JENCTBUE,
obecne4vnBatoLLee aHHYNMMPOBAHNE BCEX UBMEHEHUI
OAaHHbIX, KOTOpPbIE ObINY caenaHbl onepatopamu SQL B
Tene TeKyLlen He3aBepLUeHHON TpaH3aKUun.
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B ctaHgapTe ANSI/ISO SQL onpegeneHbl Moaenb

TPaH3aKuun n yHKkumMm onepatopos COMMIT u
ROLLBACK.

CTtaHOapT onpeaenseT, YTo TpaH3aKUUAa Ha4YMHAETCS C
nepBoro SQL-onepartopa, UHMLUNPYEMOTO
nonb3oBaTenemM 1Unm cogepXxawlerocd B nporpamMmme,
N3MEHSAIOLLIETO TEKyLLEee COCTOAHNE B6a3bl AaHHbIX.
Bce nocneaytouwimne SQL-onepatopbl COCTaABAAT TEMNO
TpaH3aKuumn.
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TpaH3aKkuna saBepLUaeTca O4HUM U3 YeTbIpex

BO3MOXHbIX MyTEW:

1. onepatop COMMIT o3Ha4aeT ycrneLlHoe 3aBepLUeHne
TpaH3aKuumn; ero ncnonb3oBaHne genaet
NOCTOSAHHbIMU U3MEHEHUS, BHECEHHbIE B ODa3dy AaHHbIX
B paMKaX TeKYLLEN TpaH3aKLUnu;

2. onepatop ROLLBACK npepblBaeT TpaH3aKLUMO, OTMEHSASA
N3MEHEHMWS, caenaHHble B 0a3e AaHHbIX B paMKax
9TOU TPaH3aKUuKn; HoBada TpaH3aKumMsa Ha4YMHaETCH
HenocpeacTBeHHO nocne ncnonb3osaHna ROLLBACK;

N
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TpaH3aKkuna saBepLUaeTca O4HUM U3 YeTbIpex
BO3MOXHbIX MyTEW:

3. ycnelwHoe 3aBepLleHne nporpamMmebl, B KOTOpou Obina
MHULUMMPOBAaHa TeKyllasa TpaH3akuuda, O3Ha4YaeT
yCheLlHOe 3aBepLUeHNE TPpaH3aKUuMKn (Kak 0yaTo Oblis
ncnonb3oBaH onepatop COMMIT);

4. oLLIMOOYHOE 3aBepLUEHNE NporpamMmbl MpepbiBaeT
TpaH3aKLUuio (kak 6yaTo Obln Mcnonb30BaH onepaTop
ROLLBACK).
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XXypHan TpaH3akuuu

Peanusauunsa B CYB/[] npnHumna coxpaHeHus
MPOMEXYTOYHbIX COCTOAHNIW, NOATBEPKAEHUSA UK
oTKaTa TpaH3akuumn obecnevynBaeTcs crneymarnbHbIM
MEXaHU3MOM, AN NoAOEPXKKN KOTOPOro co3gaeTcs
HEKOTOpAas CUCTEMHAas CTPYKTYpa,

Ha3blBaemMas XypHasioMm mpaH3akyuu.
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ObBLen uenbio XXypHanusaunm nameHeHuin 6a3 gaHHbIX
ABMNAeTcs obecnevyeHue BO3MOXHOCTH
BOCCTAHOBJIEHUSA cOornacoBaHHOro COCTosiHUs
0a3bl AaHHbIX Nocne noboro co6os.

[TockonbKy OCHOBOUW noaaepXaHus LLeNToCTHOro
COCTOSIHUA ©a3bl AaHHbIX ABMSIETCA MEXaHU3M
TPaH3aKuuu, XXypHanumsauyms n BOCCTaHOBIIEHUE TECHO
CBA3aHbl C MOHATUEM TpaH3aKLUUN.
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OOLLMMU NPUHLMNAaMN BOCCTaHOBIIEHUS ABMSAOTCS
crnepytoLime:

-pe3ynbraTthl 3aPUKCUPOBaAHHbIX TPaH3aKUMN OOMKHbI
ObITb COXpaHeHbl B BOCCTAHOBIIEHHOM COCTOSIHUM Oa3bl

OaHHbIX;

-pe3ynbraTbl HE3aUKCMPOBAHHbIX TPAH3AKLWIA OOIKHbI
OTCYTCTBOBaTb B BOCCTAHOBNEHHOM COCTOSAHUM 6a3bl

OaHHbIX.
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CocTosiHnA Tpedyrowue
BoccTaHoBneHus bll
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1.

MHanBuayanbHbIW OTKAT TpaH3aKuuu.

CTaHOapTHOM cUTyauuen oTkata TpaH3aKLun
ABINAETCA ee ABHOe 3aBepLUeHMe onepaTtopom
ROLLBACK;

aBapumnHoe 3aBepLueHmne paboTbl NPUKNagHON
nporpamMmsbl, KOTOPOE NTOrMYECKN SKBUBASNTIEHTHO
BbINONIHEHUIO onepaTopa ROLLBACK, HO dou3nyecku
MMEeET MHOW MEXaHN3M BbIMONTHEHUS;

NPUHYOUTENBbHbLIW OTKAT TPaH3aKLUUn B criyyae
B3aMMHOW OITOKMPOBKM Npu rnaparnsefnibHOM
BbIMOSIHEHNU TPaH3akuuin. B nogobHom cny4yae ans
BbIXO4a 13 TyNuKa AaHHasa TpaH3aKkuusa MOXET ObITb
BblOpaHa B KaYeCTBE wakRRTRE!» U NPUHYOUTESBHO 1
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2. BoccTtaHoBneHMe nocrne BHe3anHoW noTepu
COAEP>KNMOIo ornepaTuBHOU NaMATU (MAFKUN coomn).

— NPV aBapUNHOM BbIKIHOYEHUN INEKTPUYECKOTO
NUTaHUA;

— MPU BO3HNKHOBEHUN HEYCTPaHNUMOro cbos
npoueccopa (Hanpumep, cpabatbiBaHNUU KOHTPOA
onepaTtmBHOM NamMAaATn) U T. . Cntyauus
XapaKkTepunayeTcda notepen Ton YacTtu 6asbl AaHHbIX,
KOTOpas K MOMEHTY cO0A cogepanach B bydepax
onepaTtuBHOW NaAMATW.
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3. BoccTaHoBneHue nocne nosioMKM OCHOBHOTO
BHELLHEro Hocutens 6a3bl AaHHbIX (XKeCTKUU coon).

9Ta cuTyauua npu 4ocTaTouHO BbICOKOMN HAaOEXHOCTH
COBPEMEHHbIX YCTPOUCTB BHELLHEN NAaMATN MOXET
BO3HMKATb CPaBHUTESNBbHO peako, Ho TeM He meHee CYB/]
OOMmKHa bbITb B COCTOSIHUN BOCCTaHOBUTb 0a3y AaHHbIX
aaxe n B 3Tom crnydyae. OCHOBOU BOCCTaHOBIIEHUSA
SABMAETCH apXMBHasA KONusa 1 XxypHan nameHeHnm 6assbl
OAHHbIX.
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Cnacunbo 3a BHumaHue!!l



