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[ B Outlines

= RRE5EM (Transaction Management)
= JF{T#EH| (Concurrency Control)
= {8 (Recovery)

(Ch. 7)
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AZ B}(Transaction)

B R TNEEEN o CREN—S s HE R EAREF T
RIFHRENE (E1E - A ~ TlER - 20 EkEE... FDMLEE
) » BERRE—EHRRIT

Bl : ATMER ()3 @ BT
R 55— E R » A BEnE CRIEFIIILEREE:

AREENERGY  EEFRHSERXHMEHE—F
RLERETTIFHN » Wl : BT ~ RS ~ A—IRPZ a2k
AGH)...3F o EHERE R BIEREY - RIXXRBEHELE
IERBERMIIE -
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R oSN ERE T -

1#4T#EH (Concurrency Control)
2% B G e R —BRIFRATIR —£E8H - mAgaHETE -

S ]18 (Failure Recovery)

BRI AR ITRXBNIERED - HREMESRATRM (Failure)
HIIRHIR » Rl AEGREF EERES S A 2] —{E AN IEHEARRE o
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RESHBBE :

o MRS LIETTRRER

o TERRXBNIIETENM: (Correctness) Bzr]SE1E (Reliability)
o RRENEZGERBMRENIMNE (Efficiency)

o RRBZRGHINTHZER (Availability)

o FHEREIXAS (Cost)
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[ S S EEIPIAR M : ACID
ACIDEXRSEHMVLATEHNUARY -

o Bt (Atomicity ; Boolh) :
RN RS BRI - EARENIT ' MEEHRF

AT ©
Erlafy : RIEXBIEHEIERESC @ ILEBHESE(Commit)an F i
RGEREAKRAENE RS ©

ERAIIT - BIERG5IEW - HREHER - BHESHR - BEX5
ENEFSTRS » BRIERIEE(Rollback)mi TR BRI THI
HIBRE,

R BT 28 (Recovery) HITRTE ©
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o —¥%: (Consistency) :
MRRBREEHINT ' st EEHEREE I —BOAE - HE3)5—H
—EUIRRE - TefMAImILX 5B E 8
EFH R —EUIARE (Consistent State) | RIGERHEMRAE W HEFTE
@R mntk) - LA mEEF R ErHERE - L
FRAIEHERER °

B —B M iE R EDBMSE RSN B ST -
o M ¥ (Isolation) :
HERZSTHIRF ANER P RER - FETHERGEINENE

A’ BB B R (Commit » Bl : pRRINESER) A1k - ELES:E -
EFEHERFNITHHER BT -
ERSHTR > AvREHERGMAR - Al - RER—F=EH)
HECRANSL M B 1T#EH (Concurrency Control) FIBR{E ° BIKFERE
M A RIRERIIFRE o
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o 7RAM™ (Durability, Permanency) -

—HREEHHIT - HEiBMHEE? (Commit) $8 » FHLHE R EF {2
SEHIKERRM » BIEARIR R G ks o

—iiR B LMh{H (Back Up) ~ BERREREY (Disk Mirroring) ~ ZEHE
(System Log * System Journal 28§85 T\ AR ERY ©

ARAMRRNIE (Recovery) IERFE °
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WMSEHiFE © X 52— S g S EARNEF R FHEF
(Bl : DML{E?) » BERE—IHN—EAFn7 85 - @EaE
FHIENE :

O

O

O

BEGIN TRANSACTION : ZS8117BaIL -
END_TRANSACTION : X B1TER » n]BEE CommitBRollback ©

READEXWRITE : {5 EREFHIERESEE © Read(x)R ARSI »

HEREETEBIEE ; Write, x)RTHEFIEETE ABIE
EH SQL 55 DMLIE SRR

COMMIT : 5 Eakchk - HE S EFIRC D EABIE R B -

ROLLBACK (¥kAbort) : REAR5CHX & LR FRR 5 H &R A
BMOIEEE - BLERBIZZ SR RITHIRIRES ©
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HEREZGEEY - DDLEDCLIE—liES » 88

— eI 5!

o B YT —{ADDLEXDCLIEZHY » HERIERE T —§#H Begin...
Commiti¥i%is FHIRIT BT -

I BT S RBES » 245 T —@DDL

DCLI#5% + Blig—4% 5 @RE = DDLEDCLIS SIS

RiMB #)Commit °
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BERSIETY » GERERGREILE /A IEEERRR
DBMSH]BEENRAE 5 CommitEX ;ERollback :

o  PAMySQLERIEEZRLKS: @ FamelE BB IEEER - X558
B #iRollback °

o  PlOracleERIHERGRS: * BEILERR @ HIEAR 5 EH
Commit ; e IFERIEH @ BIE%3Z B &t Rollback ©
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AR GTIRED - SEBRGERNER @ o] Dk
Hit @ i fEAARRE BN RRE: T - Bl T mE{E
o Redo : BREMFHBSEHCERH L © BRRIGERE)E
FHESNS ABE R » BErFn] DI miEEE BEt - EHsiTXEnE
BEIR(E (N : WriteEB)fE) @ DR A R commiti ERPEHEEHIE
BT E R
o Undo : IS BMEERIE (1 : WriteBhfE) » BIEZRLREHE
PE o
RollbackEdUndolfJ bEE :

o RollbackZEI{ER{HZ S » MiUndofE 11832 5 i B —Ekik (7 18
fE °
BENBE RS HAEESR B EERASE (L)




[ ZHiHEE (System Log ~ System Journal)

BT REe S EENIE - RiGELAHESE—BHEE (Log)
DA R B Bl & » PR IFREs

FuHatais T e EaR 28R R EERA
SHIERTE@ : Write) ©
FHHERHEEFNRAA MG - ) L - Fikn]

TARIES RIS - 22 » RGEHEBRAREH EHBIH
ELRRE » A RERBh BRI
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» HIARSIHG TR L @ AmEIEEaE—8 S
SUEF G - e e EERRsmem iy © B RIE ABRED o

« ENERGIETRAN - aEENREIEFGL

ORSHIEEERBERER -
BEFASHIRE - @i
sl e R RIR — R

waasFx) e

Ficls

. OEZLH: W T @ BET

R  ERASE  SRfmEeE

CIC0d Committed)3Z 532 Filt
OO0 | BRE) (il : Write) » HIE

> I 55 A BIRERE I &R o
QERZ G Committed * & \I_j
ez EBET HEt EA R A [

BB RGHP © iy

‘-.. hh ‘-.. "h ‘-.. "h
I | | |

iy ey

FEHE " DBData
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FHiHaERERL FRBERE - aemzsraAmnFm)

o [starts, Transaction_No] : lX—RX5HIBHIG

o [write(x), Transaction_No, old_value, new _value] : T—RX B K&
FITEHxPhEeEME @ RRBEAHold valued{fknew value ©

o [read(x), Transaction No] : E—3Z 5B T & FIIBERExhEC##RI{HE o

0 [commit, Transaction_No] : MR KT ' HHERDE
RN EREE o

o [rollback, Transaction_No]8%[abort, Transaction_No] : fAZRFE —3
el - @i -

O [checkpoint] : RBNIEESR @ HERUFZBINEFCCREEFE
ih o
BV BISA2 Bl B2 % BEFERGSE L)



= gapl :
[starts, T1]
[read(x), T1]
'write(x), T1, 300, 500]
read(y), T1]
‘commit, T1]
starts, T2]
read(y), T2]
'write(y), T2, 200, 300]
check point]
'write(x), T2, 500, 150]
‘commit, T2]
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[ hESREL (Commit Point)

ZALF, - XATH

ERXBTHEHERENHFIEFERRERRINIRTT - HRXBEFISE
RUEERARGIHGR © X5 MB)E T #5255 (Commit Point) ©

fEEEBIERR RN 18 © WX B B2 (Committed) » HREH
R R AGCEREE R » 8555 X B R ERE S0 8% [commit, T]R
AZHHE(TEERR L) ©

DU et (Atomicity) WBIFIRE @ HERBIBENER - SXHEEH
b5 v HRRBIEREEE © ANt 52 A% B (Rollback ~ Abort) » L)
HERR B ERRP T ©

R @+ BRSBIEHER, - ARURBERINFE @ EAFHFETEE
REEAREZBIERAKANLEHFERED - REHEE) © BIERRZRE
RN - WRBIHZREM
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o HESRRLZIEIFIIN

(in Block)
[starts, T1]
[read(x), T1]
[write(x), T1, 300,
500]
read(y), it

[commit, T1]

BIMVBIG AR EillEEER

(inHD.) — \:/ |
[starts, T1] ~— .

S

fwrite(x), T, 300, "“ﬂ | H“ﬂ rﬁ:ﬁ“ﬂ rﬁ:::ﬂ

500] | | ._
commit, T1] ~ FHHE x=300 DBData  y=200
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[ Z i HaEndB ¥ A (System Log Force-writing)

IEEMS @ s B a el —EEBE(Block) @ AR5
TR SC R E FL R B R F Hat 5t © WA 5 Committed
I 2 IR ABIBBRARNRGHE

20 - BERGEARBIERETE - RSELFRRmR AN ERC
BRI HER ARER: @ PIHSR6HEMIERA °

o [EBtmY

o BliEREEIES(Check Point)

BERONER - ARSRILEHRR AERNRGHE L
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|

(in Block)
[starts, T1]
[read(x), T1]
[write(x), T1, 300,
500]

[read(y), HEpis
(Blockiﬁﬁ]*J )

BIMVBIG AR EillEEER

R HMERAZBIEN

hERE
-
I
> I:III:II:I
(inHD.) — \I)' |
[starts, T1] | R N R
[vvrite(x),n,soo,*“ﬂ ' “ﬂﬂﬂ
500] T - . B
[commit, T1] FHH x=300 DBData y=200
PR R GER )



[ Check Point (BFETEL)

B &Y B (Check Point) 2 HHDBMSERHGERIME) BB R 6L
HitsER A » i — BT (Check Point)5#iB R A3
FZOLHH © M - GRZGEHEED - REaIhZiifh
BAEmM:E (Committed) X BFIELEZFRBIA : BA
(Write)BIfF)&5R * HIERABEFEH ©

BERNEA @ ARIEZEFEEHEE(Committed)H)

X5 R ELRDREIENR - A REREHAT
(Redo) °

Lt - BRI @ BRI EELER AL
shar Bl B2 (Committed) § ©
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 REIMZEFRL

(in Block)
[starts, T1]
[read(x), T1]

[write(x), T1, 300, /

500] B ST R
[read(y), T1] .
[commit, T1 N EEE
[starts, T2] (in H.D.) N
yead. 1] Ft?trcte? )T jLT]1 300, . """-
write(y), T2, 200, Wi —y &
[write(y) 500 g 1 T T “!
600] | 53
. [commit, T1] |
(Check Point3& [starts, T2] ZEH X¢300 DBData  y=)((
+) [write(y), T2, 200
Restart 600] x=500
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IERRESE
o EEEXAEF

o MfrEELEERERT - BN BERFEENEARGHR
(BER%)

o FERIEEESE R HERRARRS Het (B » EA
—{liicheck point BIZR & Hit

o HEEXH
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| semmme

PEF2 (Schedule)
o SERXBVZE TR » FilRINRITIER

o HuofiIRRHETI, T2, ..., TankRX—{EPHES @ RIS —{HRX BERIFAS
tPiRhIRIER: - BAMGZERIER RS EAZIERFHE

#hl - REEMERS T1rl(x), ri(y), wi(x), cl HI
T29r2(y), w2(y), r2(x), w2(x), c2 » BIREFERRAN F BFEL :
o Sa:rl(x), r1(y), wl(x), cl, r2(y), w2(y), r2(x), w2(x), c2

o 8b: r1(x), r1(y), wl(x), r2(y), w2(y), cl, r2(x), w2(x), c2
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F?zillﬂliﬁ (Serial Schedule)
— AR A SR BN EFTIPHE - SHESERXBNIRIE
EEE EENRRT - mREEMHERENES -

o Sa: rl(x), rl(y), wi(x), cl, r2(y), w2(y), r2(x), w2(x), c2

o B H8XBAEEBIERE - MFSIPHE ] R e 1 E i
¥ AR BRETZIER &M - BEFaRERERER -

o HRES  WBRIKFRMRGER - HiZHEMY - YRR —§
VEEBITI - EmHESEHBICPUSSHERR @ BAoIYgE
HERRBMRIELRIT ©

_ﬂ?zﬂu LHERRE (Serializable Schedule)

— R A ERXZNPE S PR » SLtPFE MRS
R GG IR — - SIPFE S E(Equivalent)

Sb: r1(x), r1(y), wl(x), r2(y), w2(y), cl, r2(x), w2(x), c2
[ iR BME1T I (Concurrency) * £ R IBERRIRES » HIR
AL S IEHEME: ©

BMEBISAE GilEHEBR BRIERGHE L)



FEERA :
o $EIRE%EEB(Result Equivalent)

AMEYER R 12 E R E R R - AR R EREFE
SRS ETRERAPEE - HUHIRENFENFARAERESFE

o {HRESE{B(Conflict Equivalent)

L T R(read) | m(write)
T2
;85 (read) & y1o
@ (write) 2 =
PRSP - FEHRNIBEHE - BELERPIESHREE
BEELREEER!
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EmZEOFEH{LBERR (Conflict Serializable Schedule)
o —{RAFEREHIPERE LR @ ReRILPFE AR IngE3L
B E P TIPIERERFE
bab P

o EREBYXIERE(Precedence Graph)
HEHPENT -2 5T ' By —EEENode)

FIETPERE D - RSBIEMBEENT—RERZIBR o 1l : T
[read(x), Ti] A NIT [write(x), Tj] * BEEIM Ti> TiRI9 &R o Hlan :

X

o PN B A & i (Cycle)
% » BILLPEE B ETFFHIE Serializable)

A RIktPHE RIEnT AL
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(1)

T1 T2
<starts, T1>
<read(x), T+>
x=x+100
<write(x), T>
<read(y), T1>
y=y-100
<write(y), T+>
<commit, T4>
<starts, T2>
<read(x), T>>
X=x+250
<write(x), T2>
<commit, T2>

BIMVBIG AR EillEEER

]

(2)

T1 T2
<starts, T2>
<read(x), T2~
x=x+250
<write(x), T2>
<commit, T2>
<starts, T4>
<read(x), T+>
x=x+100

<write(x), T+>
<read(y), T+>
y=y-100
<write(y), T+>
<commit, T4>
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(4)

T T2 T1 T2
<starts, T+> <starts, T1>
<read(x), T+> <read(x), T1>
x=x+100 x=x+100
<write(x), T+> <write(x), T+> <starts, To>
<starts, Tz> <read(x), T=>
<read(x), Tz> x=x+230
x=x+250 <write(x), T2>
g 0
<commit, Tz> <write(y), To>
<read(y), T+> <commit, To>
it <read(y), T1> )
<write(y), T+> y=y-100
<commit, T1> X <write(y), T+>
<commit, T4> @ @
W (2 <
y
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[ BURE ] TEHEET RARFIE(Serializable) ? FZ » I —ERHESF
{&(equivalent)Z = 7HEFE(serial schedule) s & ' BfTEE?
(1) ra(x),w1(z),r2(y),w1(x),wz(m),r1(y),r2(m),c1,wz(x),cz
(2) ra(x),w1(x),ra(y),wa(y),ws(z),w1(y),w2(z),r1(y).r1(z),w2(m),c1,C2,Cs
(3) r2(x),r1(y),w1(x),c1,ra(x),wa(y),ws(z),wz(z),c2,Cs

' ST - HETFEIE o FEEIHHE : Ty T

#OE - fyolFolk -
FVEER © Ta T2, Ty

OE : TOTDToT,

(T)——T)  ELESEEEE - SRIF5IE o
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