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[ B Outlines

AZ % (Transaction)

RS EHPARE

REMNE

ZHiH5E (System Log, System Journal)
528k (Commit Point)

ZEHHE BB A (System Log Force-writing)
2L (Check Point)

R AP

[:#3% : Ch. 7, Section 1]
[JF3 : Ch.13]
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LEZ:

AZ 53 (Transaction)

O N—ES st HEF EBERFIRNEE B - DMLIGY » 158
FHEA ~ TR ~ 20EEE..F) - BERE—THRAT -

O REFHERIEREEEN (Ful7E]) o Pl - ATMEEE)E » RESETF
O R —EREMCX © ABEt tRIEFIEREYE ©

(@) T (b) T
read_item (X); read_item (X);
X=X-N; X=X+M;
write_item (X); write_item (X);
read_item (Y);

Y:=Y+N,
write_item (Y);

OB 132 MEBENRSF (a) RHET,; (b) RFT,
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HREERERGTD - SRS ER SRR HE—S
ek ETTHEIN - U - T ~ IR S ~ IR EaikE
AGL).-F o BACHEGRE R SR @ AIRBEHE
FER LRI TAE o
R E N REEE R -

Y 4T#EH] (Concurrency Control)

v 2 BR BRI —BIRRIAF DR —S2EF - mAGEHTE -

S m18 ~ 18] (Failure Recovery)

EREEARITRXBNIRED - HREMESRATRM (Failure)
HIRHIR » Rl AEEREF RS A2 — R AR E AR
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= REEHNHERE
o  HWARREUILAIEITEE
o TR BMIIERENE (Correctness) Bzl 5814 (Reliability)
o IRSEREZERENRRANINE (Efficiency)
o RRIBRGHINIHZEE (Availability)
o FEERBIRKAS (Cost)
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[l % 5 EIPIARM: : ACID
» ACIDARSEMVBATXENINARMY o

o HITM (Atomicity ; Byoh) :
= RBE—EARSENEER - EFARERT - REERAS

T °
O ERbET | RIEXBIEHEHIEFE 5K @ k&R (Commit)im FHFR
S REA KA LRI E R o

O EREABIT - Bl RIEN - R EER - BIESHER - BRRXABEE
IEFSTRXES » 2 AEBIRE(Rollback)fi Z 132 5B BIAATTHI RS, o

= [EAREITMEENITE (Recovery) WEIE ©
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o —¥¥ (Consistency) -
= WIRRGREHBIT © siZERHER R —BURRE - B85 —H
—EUINRE o BeiMAIEILIX R BB E 8
o EREEN—BUIREE (Consistent State) : EISEFIEBFAH#ETHER

(FamB X BHIR) © LA REEFHEREGERTHEIRRS - DRAA
1ERERIESR ©

= EA—BMEREEDBMSERRGHEINEIT -
o M 1¥ (Isolation) :
= ERSITHIRANERSPRER - FETHERGEINNER

A » HEIR BkEsE (Commit » B : BRINESIR) Rk - HEUESE -
EFEHRARRAITIRER ST

= ERBHITH - BB ERBMER o (M : BER—8EH)

= FECRANSI M AE1THEH] (Concurrency Control) FIE{E o n[#kFHKiE
M A RIEHRRIFRE] o
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[

o KA (Durability, Permanency) :

= —HXSBERHTT - HEBHESE (Commit) 8 - A ERHEFRMT
BHAKIEER » PIEARIRR G E IS o

= —iRELME{G (Back Up) ~ BERRIREY (Disk Mirroring) ~ REiHE
(System Log * System Journal /S84 FE )5 T\ AR ERY ©

= RAMRNE (Recovery) NEIE °
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[l&%%ﬁ

= WiScHifhik - R5ER—Z st E &EE BRI EFE il FIB{E
(Bl : DML{g?) ' BERE—EHN—EAF]7RErx c @EEf/
SIEE :
o BEGIN_TRANSACTION : XS $h{TBRIA o
o END_TRANSACTION : ZE#ITER  n]gé/E CommitE{Rollback °

o READEXWRITE : {5 R EFIENEREME o

= Read(x)ZpHEXRHiH  HEFIREEITRINEE ;. Write,(x)ZRmH EFIAxE
ITRABIAE -

= B SQL FEHNI DMLIEZFiighX
o COMMIT : R5Eak5ehk @+ HE I ERIRE e E A BIEFHE o

o ROLLBACK (8kAbort) : XEARTRK * LR 5B EF E AR E
RmEEE - PIRMBIZR BARITHIRIRE
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[ ]

= BXRRIETH  SENEREREIERE /A IEERRE
DBMSH] BE &K 32 5 CommitBX ERollback :

o  PAMySQLEFIERHIRS @ AL BB IEEERR - X558
B #iRollback ©

o PAOracle N HERHIKSE * HRIEHER @ HIEERX5HEH Commit ;
ArePIEHEER @ AR5 & HRollback °
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[. ZBiHi6 (System Log ~ System Journal) ]

BT e S HEEDE - RGPV AR —HHE (Log)
DI 32 5 sn iR USRS © PhfRIY R IR &

= ZREGHGEE TIBRRSP e 28R EEEERA
BIERE@I : Write) ©

= REHEREHEFRAAMHEFERIEE - B L - Hitn]
THERFES R B © 20 @ RGHE WL AER i BIH
EIREE © ARETARL S IS o
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]

» HIARSH AR L - AmEIEESHE—8HGE
SUEF N : MgtanEaEERhsmam iy ¢ TR RIE ABREH o

= ENEZHETRAN @ GHENREZEFLI

ORBNTHAVEEREE o -

BERTRI A ZSHIRIE © @5aT .

S BIE TP R —

B GERFR) © / e
FEels

QE L IBREIEBME R 5
#iCommitted * %R
BERY Hat E s S A BIERR
HIRGHEE o

—
iy

FGHG

OEZRLGHEMT @ 523

i LS TR - &iRfhEe

CICI0] Committedf}) 32 ZH 2 i
OO0 EE# 3 - Write) » HIE

(0 B ABIRERRR R

I
A\

N - = - N N
I | NSNS | NSNOS { ﬁ%§l‘s
4 | 1 4
4 4
4
4

-~ ]
NN SSS
l
'] 1 : j 1
g T .
< 1 |
J».,\ ] N yIE 7]
~
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AR FHRTBED - SBBIRGESENTRN » HPDBEEREHS
AF i AR SR & ek B2 125z ol - BT EEE

o Redo : EXRBHERNFAESRFEiC K BIRGEH L » Bk
BNERRENEANSAGFES » Bl DR {E HES @ EHiRiT R 51
SRUEERE (M1 : WriteBh{F) » DIHESRFi A& commiti EFHEHEEHIEE X
TEF -

o Undo : 83X SMIHLERIE (A : WriteBIfE) » BIERZIELIRISEERIE
RollbackElUndolfJ L :
o RollbackZ2R{EEE{EAZ 5} @ MUndoRMERE BN E—SRER G IRE

BV BSAZ Gl EHER ERERGHE B 13


Tony Yu


» G HEEEEL FREBRIF | :sRenzsrmmFm
o [starts, Transaction_No] : E—3X S HIEIG

o [write(x), Transaction_No, old_value, new value] : E—3 52K E
FIIEE <Pt 11E » RRIEARold valuerfiknew value ©

o [read(x), Transaction_No] : B—3X 5: B T EFRVEE<PhGCE1HE ©

o [commit, Transaction_No] : iEaE X HAEKKRIIEK * HEERE
RITREF P -

o [rollback, Transaction No]EX%[abort, Transaction No] : fAZRE—3Z
sk - i o
o [checkpoint] : RZHVESETRS @ HERLLENZ IR EF Cadsft 2 E R
i o
BNV SAZ EilEH2R BFERGIE L) 14
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= Eapl

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]

BV BSAZ Gl EHER

ERERGHE B
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[ B &2 8L (Commit Point) ]

= ZALRS ~ RIS

» BEERGSTHFRBHERENFRB{EECRIIBT - HRSEERS
RHERBAZRGHGR » RSHEHE T S8 (Commit Point) ©

= FEERIHERRNZ 12 - LR BPIHZ R BN (Committed) » HiEERH
fiA e R AL E P » 5 R BB 0 8% [commit, T]R
ARBHEE R L)

= DIEeiE(Atomicity)EIFIRE » BRORENER - SXBEKH
b5 0 HEARBIEREDS © QM54 A 8IE B (Rollback ~ Abort) » L)
AR B EARIT ©

= RZ ' ERBBIEREH © NRIUERXBERIX @ R E AT EE
REEREZEBIEFRAKALEFEREED - REIHG) © HIERRRE
RN - kR BIHAEM ©
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= HESRRLZIEIFI

(in Block)

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

[write(x), T1, 300, 500]

[read(y), T1]
[commit, T1]

BV IS AE Bl 2R

Ficle

(in H.D.)

[starts, T1] [ |

[write(x), T1, 300, 500] | ny
[commit, T1]

FHGiHS

ERERGHE (B

.- -

OERGHME T © 5ES

TR - &iRihEe

ek Committed)3Z HHZ fli
0 BREh 3 - Write) » HIE

CICIC] S ABIERRR &R E o
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[

B Z5Hat0iBE A (System Log Force- ]

writing)

IEEMS @ LR B P a R —fEEBE(Block) » I35
TR ECEE SR BRI F Hatsd sk © I35 Committed
(RBBEHEER)E - IHHBABBERANRGHES

R0 » ERGHARBIER T 0 BIAELER R AR RS
BRI HE B ARER: @ I SRKHGEHERA o

o [EBRimT

o  BIEH2IB(Check Point)

ERBIER » NRSREAREBE A BT R 6 HEt5cE ©
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[

= REHEHERBAZEELI

(in Block)
[starts, T1]
[read(x), T1]
[write(x), T1, 300, 500]
[read(y), T1]
(Blockild 1) zpis

BV IS AE Bl 2R

(in H.D.)

[starts, T1] [
[write(x), T1, 300, 500] |y

FGiHES

BREZRGHIE L) 19
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[ B Check Point (23 E5)

2L (Check Point);ZHHDBMSEHIGEARIM: SS BN R 53
HitsiB B A @ WA — 225 (Check Point)5#iE 5 A F
FmHatw - by - RS HEED - REaiZoib

BEWHER (Committed)INIRBFELEZ BB : BA
(Write)JI{E)& R * HIEEAE R -

EERNEA @ ARILIZEFIAEEHE (Committed)})
X5 ' AZHREEANEER ' AREMMEHET
(Redo) °

At - BRGIRA G - e e R SR Y
ShaRHI B hfESS (Committed) J ©

BV BSAZ Gl EHER ERERGHE B
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= REIRMZEFGL

(in Block)
[starts, T1]
[read(x), T1]
[write(x), T1, 300, 500]
[read(y), T1] FrClE
[commit, T1]
[starts, T2]
[read(y), T2]
[write(y), T2, 200, 600]
(Check Point5#4:)
Restart

BV IS AE Bl 2R

>
(in H.D.)
[starts, T1] [
[write(x), T1, 300, 500] Ay
[commit, T1]
[starts, T2]

[write(y), T2, 200, 600] F¥uHzE
[check point]

'
x=500
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[

IERNESE
o HEFMEXRIE

o FFEfEECEREY - N BERIFHHIR AR HE
(& R)

o WELIBREER L - MRCommit,2 X BN Hitidi#sik = ABIR
S Hat ()M » I A —flicheck point B|RFi Hiv

o HEEXH

BV BSAZ Gl EHER ERERGHE B
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[ mxsmae

(@ PER(Schedule) h
o ZERBRBHRTIEITHAITI © Pl RHIRITIIER?
o Bl HT1, T2, ..., TnkaRk—{EHERS - R — (AR5 Z BRIETEHE
\ ESHERLIRIER - $RESERIERARRENLZIBREHFE © .
Pl - REAEMERSTIUAT2 ' TINRSBERES | ri(x),
ri(y), wi(x), cl1 @ T2RIRSBIRIEE * r2(y), w2(y), r2(x),
w2(x), c2 » BETE RN F HFRE
o 8a: r1(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

O mEn
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» FHIPERR ~ TRIFPERR (Serial Schedule)

o —{ARAnERGMIVIELGFINE @ &HIESaSE R SHIRIES
R RESR T - mEAENHAERERHR
= Sa:rl(x), r1(y), wl(x), cl, r2(y), w2(y), r2(x), w2(x), c2
o 8% B/RBAPEERILE - ISP v] RS FHER R
fam X SRMITZIERF B - BEAEREREER °

o fRE 1 MBIKFHMFRHER @+ HRZH#M

= HIRPFEPNE—BRIEFERITR @ KR EAHEHBICPUSRRES!R
BAIRZRBRBNBRIEERIT

» B[ FH{LBERR ~ v B 1 BERR (Serializable Schedule)

o —{HRAFR BB B FHLHFE - SUPFR MRS
BiFhis 23K — B SR (Equivalent) ©
= 8b: ri(x), rl(y), wi(x), r2(y), w2(y), cl, r2(x), w2(x), c2

o N[ HHIAETTH(Concurrency) » $FFRFFIBEEETIRES - HIR
sl X S E e ©

BV BSAZ Gl EHER ERERGHE B 24
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[

= FRMEE

o FERFEE Result Equivalent)
= AMEVFEREESCHRNEEEIRRE @ AIELtmEASERSE

= GARFEEERRPEE  HUENFREFARAERFE

o #afl :

S

read_item(X);
X=X+ 10;
write_item(X);

BV BSAZ Gl EHER

S,
read_item(X):
X=X*11;

write_item (X);

Figure 17.6

Two schedules that are result equiva-
lent for the initial value of X= 100 but
are not result equivalent in general.
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o IR E{B (Conflict Equivalent)

- mR: T1 F(read) | FZ(write)
T2
:&(read) & =
B (write) = =
= AREYEED » 2EARSHEREGRVIBEHE - MUt EZE
=[]

= BERfFREEHR!
o HER - HFAEaRESERBE RN IEHETEIOK!
o HER - HaRESEXHERNIEH#ENFOK!
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= Bl FHBRPFE S EWRERX S EETT

o FFHIBERR Sa: r1(x), r1(y), wil(x), cl, r2(y), w2(y), r2(x), w2(x), c2
MERE :
n o rl(x)=w2(x) ’ rl(y)—w2(y) * wi(x)—=r2(x) * wil(x)—w2(x)

o PR Sb: r1(x), r1(y), wl(x), r2(y), w2(y), cl, r2(x), w2(x), c2 1
RE:
= rl(x)—w2(x) ’ rl(y)—w2(y) ’ wi(x)—r2(x) » wl(x)—w2(x)

o  ¥FR Sc: r1(x), ri(y), r2(x), wi(x), r2(y), w2(y), cl, w2(x), c2 B
®E:
= r1(x)>w2(x) 7 rl(y)2w2(y) * r2(x)—wl(x) * wl(x)—=w2(x)

o _LikSabdSOHi{APFE A RS R; Sa/SbHES AR SHEFE °

BV BSAZ Gl EHER ERERGHE B
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[

o N FH{LPERR (Conflict Serializable Schedule)

o —{HRAFERBIIPERE R FILR - RSP H R nSE3E
S FEF IR ERRFE o ARIBIFIPHESD)

= FkuPEy
o $EWE%IBRFIEl(Precedence Graph)
« HZHPENES—SRE5T ' B3 —HEHE(Node)

= FIEPHED - FRIRXBEEFEENS—ERRZIER © Wl : e
[read(x), Ti] AT [write(x), Tj] » BB Ti> Ti84R o Bl :

X

o FlEHRkIERERE A= HiEE(Cycle)
= % - HILLPER LAl 5L (Serializable)
= A BIPFERSIERFHIE

BV BSAZ Gl EHER ERERGHE B
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(1)

(2)

T1 T2 LL -
<starts, T1> i
<read(x), T1> <read(x), T2>
x=x+100 1
<write(x), T+> P
Dol <commit, T2>
<W¥::E1 ¢ ﬁﬁi‘i “sta rts' T1>

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

X

X

SRR W SRR L
(T1, T2) (T2, T1)

BIMBIG A2 EillEEER BERERGSE BELA)
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(4)

BIMBIG A2 EillEEER

T1 T2 T1 T2
<starts, T> <starts, T1>
<read(x), T+> <read(x), T>
x=x+100 x=x+100
<write(x), T1> <write(x), T+> <starts, To>
<starts, To> <r eidg(z)ég?
e 7
x=x+250 <read(y), T2>
<write(x), T2> y=y+500
<commit, T2> <write(y), To>
<read(y), T+> <commit, T2>
y=y-100 <read(y), T+> x
<write(y), T+> y=y-100
<commit, T1> X <write(y), T+>
<commit, T4>
RLE Lo L (12)  JeuISMEHE
2 y

BERERGSE BELA)
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[ B8 ] TEHEREETRAFIE(Serializable) ? &  @BFIH—(ERAF
{B(equivalent) z = Fl|#EFE (serial schedule) s & ' B{EE?
(1) r1(x),W1(z),r2(y),w1(x),w2(m),r1(y),r2(m),c1,w2(x),cz
(2) ra(x),w1(x),ra(y),wa(y),wa(z),w1(y),w2(z),r1(y).r1(z),wz(m),c1,c2,Cs
(3) r2(x),r1(y),w1(x),c1,ra(x),wa(y),wa(z),w2(z),c2,C3

Ans: "

~ SO - HEAIFFIE o FEIHHE : T T,

V.Z
G @ DE -« oIFAIME -
' FHIEERR © T3, T2, Ty

Y:Z YZ

(1)  EEEFBEE0E - SR -

BE : TTTDT
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| nemmmme
® n]1ERPERR (Recoverable Schedule)

@ FEEHMHIDIPERE (Cascade-less Schedule)

® EISHERR (Strict Schedule)

= ik =2 R — R —RE RS RO E T
RO » JIEOHE THIREOHIPFRE O » RiZHIF ©

‘::' o] 5L PERE (Serializable Schedule)

- [gER i =M EhZ2— - BiE
n[REAERA 2 ©

BV IS AE Bl 2R BERERGSE BELA)
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[ ]

= N[ E PR (Recoverable schedule)

o WIRPFESHHIMEARBTHT @ RETHreadBIZRZ B T Fiwriteiliy
EFHERE » KET VAR TSR (W © CommitskRollback)
HIPERESu] #:52 B5 ;22 Recoverable Schedule ©

= Fapl : RERERER S TIT2EER FHPEESH

S: wi(x)— r2(x)— cl—c2
Lk PERS Al 1B RPEE o (HEYBR B T2tk Commitl)Es » AIERZ S
T1#RollbackBXAbortli » XS T2 R EF1EHE - HIELEE (W
Commitf)3Z 5 A FHHBHNH)
o HEH MM ESH YL (Cascading Rollback/Abort)

= HAARCommitPIRHT ' BN TERXHMHHERSTEEREAZERA
B - Hit AR o

= AR EIEREFER 0 RtES R Bk o
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» JEEE M R EIPERR (Cascadeless Schedule)

o WISRPIESPRIFEAZ B THE B E CommitEXRollbackiZ 3 5 T’
i ARIEFIEH @ BIBERESH] #5252 Cascadeless Schedule » 1]
iBE S0 s T )

= Fifl : BRERERS TIHTEER FHPHESH
S: wi(x) = ¢l = r2(x) —c2

i PFE S HIEER HRDIPER - BAEEER S T2HIHTT  {Hu]L)
HERARR S TIPILE @ FERLEFETRBRNRR @ #EEX51H
E MR °

btEEHIRR RSP el E RN ER (" RBT2 ENBEIRBTIE AR
ErIAEH - HRXBTIURAT2AER) °
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[

» ERSPERR(Strict Schedule)

o HIRPHESHIIEEZ 5 Tak GRS A E CommitEXRollbackiZ
TS ANEFRIEE - HIPFESHI#E2 5 & Strict Schedule ©

o fF8 Cascadeless Schedulef)ER (Bl : wi(x)—cl—r2(x))* H

wl(x) = cl = w2(x) °

BIMBIG A2 EillEEER BERERGSE BELA)
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[ 58 ) EETHE Sa ~ Sb ~ Sc ={E#if2(schedules) :
Sa :r2(x) ~ r1(x) ~ w2(x) ~ wi(x) ~ c2 ~ wi{y)~ c1
Sb : r1(x) ~ wi(y) » ¢1 ~ r2(y) » w2(x) ~ c2
Sc: r1(x) ~ w2(y) ~ w3(z) ~ r11(y) ~ r2(z) ~c1 ~c2~ c3
r {¢& read” » w {£F"write” » ¢ £k commit”

1) EELEHIRES B 1BF (recoverable) iz ?
\E LR 2 75 B IF ISR 14IIE] (cascadeless) g ?

(
(2) L&
(3) ELEHIE BT B RRIR (strict)HEFE P

BV BSAZ Gl EHER ERERGHE B
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[

Ans:
1) BERE Sa = r2(x) ~ r1(x) ~ w2(x) ~ wi(x) ~ c2 ~ wi(y) » c1
a. & readBIHER B writeiBIEFRITEH » &BRecoverable *

Cascadeless Schedule °

b. ETI1 writeBIR B T2BIBNEFIEH x ' HRZR B T2ARK Commit * &
4 BStrict Schedule ©
2) HERE Sb : r1(x) ~ wi(y) ~ c1 ~ r2(y) ~ w2(x) ~ c2
a. RET2read BIRBTIRIBHERIEHy  HR B TR S T2H

commit ’ {{ERecoverable Schedule °©

b. RET2read BIRBTIRBMEFRIEHy ' HRX 5 T2 read If » 5
T1Bcommit * & Cascadeless Schedule

c. HBILLPEE BCascadeless Schdule * HEf writeBIH'ERX S EIR
HIEE » &UEStrict Schedule ©
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3) B Sc: r1(x) ~ w2(y) ~ w3(z) ~ r1(y) ~ r2(z) ~¢1 ~ c2~ ¢c3

a. X5 T1read BIRBT2HIBNEFPER y * H T1 commithy » T27R
Commot ; HRX B T2 read BIR S T3IHBRIEFIAH z » {H T2
commitl¥ * T3 Commot © {4 ERecoverable Schedule * tHIE
Cascadeless Schedule * tH—EA EStrict Schedule ©

[#%]

(1) Sa~
. Sc.
(2) Sa »
Sc:
(3)Sb:
Sa»

Sb : TJ{E /R (recoverable)HFF2
Aol {8 R (not recoverable) BE42

Sb : k@4 ol (cascadeless)HEt
Y $H Mol (not cascadeless)HE1E
A8 (strict) kA2

Sc : FEREI&(not strict)BEF2

BV BSAZ Gl EHER ERERGHE B
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fill 7T
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[ B DDLEIDCLIE S 35 S

» HEFEZRGEED - DDLEDCLINE—iES ' A58
B 5S!
o Bl : YT —{ADDLEXDCLIEZHY » HEMNEE T —#H Begin...
Commit/R %16 ZHIRING B -
= it BERITHRBMBRY - 5 T —HDDLEX
DCLI#E @ HIEZEITHRIRR 5 EiE= DDLEXDCLIEZ
5 R IME B Commit ©

BV BSAZ Gl EHER ERERGHE B

]

40


Tony Yu


