1. FETEERPLEHT DBMS MEMMESIEFA N EUEIRERZRE D MAIER,
HAR(X) f1 w(X) DRUCERRIEIEDIXRY " M "B | TRTRES, (R g%,
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2% ri(X)5 wilX) D BIZRFH Tk, BEIESETT X, W—N AR BERER LIS IE,

5&, BT LAFR, BIHSEE, AX FTER N RERESEA HITHRY, ATA?

TAES, :
12 (A); 11 (B); w2 (A); 12(B); 75(A); w1 (B); w3 (A); wo (B)
TS, :
12(A);11(B); w2 (A); 13(A); wy (B); w3 (A); 12 (B); wa (B)
BE:

(DiRiES BE, AIHiEa FUsCE:

BT EESERR, FLAZEE R BT,

(2) 1RIES, WE, G ™MUEE:

BT EERACETR, FriliziEE R ST,



3 REBERBAREKRERET —EHRERS, RFABTHEFHMRE, HR®E
FRLLEENR, FELEZRRRRAERS GVSATERE. WRANFARZMIKR
MMENHE, ARGRAEEEFITEHRFMIFRNEEM, BEAHRKRIKRER
2, IHHEEERENEER. BRELIAEIR, BZFUTEE,

RS EFAELEANNTE—FHENKR, SHESEIIKBHNETRE (20508
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T1 T2
a < Read(X)
a < Read(X)
a=a-—1
Write(X, a)
a=a—2
Write(X, a)

3.1 MRELIEMX M EKBTHFIEA 114514, N ERBEMTERE, XHNERLD7XETH
—RAR—EE?
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HIRX M ER114512, BT EHERSENA B,

32 SINFRA IS L lock OMMPHEL Unlock ), X" B 1" pFEFLFARHTES, EXK
WEMBHIN, BEF T T2 BFIECHHENIEREES" @ 1" R HHER .

T1 T2
lock(X)
a « Read(X)
lock(X)
a=a-—1
Write(X, a)
Unlock(X)
a < Read(X)
a=a—2
Write(X, a)
Unlock(X)




4, BHFEHIERRABRRIERH/I% (undo-redo 73i%) icxk WAL B, REFERLER WAL BEX
HREWT:

<T1, begin>

<T1, A, 114, 114514>
<T2, begin>

<T1, B, “hit”, “hitcs”>
<T1, commit>

<T3, begin>

<T3, B, “hitcs”, “hitcsdb”>
<T2, A, 114514, 1919810>

LRSKERG, DBMS EFiz WAL AEHHTHIERE ., BIZE F7IEE:

41 ZBUEERFEHIRIHEIREREE/ Undo/Redo B, BBAENIMAYE DXL ERIREMA
(Steal? No Steal + Force? No Force) ? iZRIENE—TMNEARBTEBHA?
BER:
ZRHE%: Steal + No force
BRRE:
Steal: FUFEES commit ZEIEREFEFHIEIES N\,
No force: NFHFHEWERILA—ERE, £ commit ZEII—RESEBEA#E.

4.2 24 DBMS BHTHIEIRERT, BEMNIPLESHT undo? JTHPLESEHIT redo? H[HENRIER
EER:

EYES T2 1 T3 1T undo, EXES T1 #H{Tredo, (29)

[FE: 7£ undo-redo 5i&t, EBRXMNESTREEHOSRIEEARSE, R T1 Eredo; KIERWE
5 T2 0 T3 AJREASOBEREE %4, Eitk 7270 73 E undo,

43 LHIEIRESERET, IR A 1 B IEDBIRHA? MAKIERESNENTTRE,

E=x:

LRSS, A= 114514, B= "hitcs” . (1%)

REISTER 2 MNNER.

Redo FiER: YWHEGXMHMRIEEHITIME, MERRESS T1 #17 redo, ARVERKSH 114514, BRI
BRS 7 "hitcs” . (19)

Undo MER: XTEFESUFMERRIHITIME, JRIERES T2 §1 T3 #47 undo, ARYBREH
114514, BHYEHS N "hitcs” . (1%)



5. MEIE—NISHIEIRERARR DBMS, ERFAT STEAL #1 NO-FORCE EhKikEE, RIZEH
DBMS Tt E Mt S EuRE X EEATEAEETER S NERAVEIR A, (RIESIRE—EE.
LITREIEREAEHIREN— WAL B | EFiEz HEHEZELAT LN,
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WAL Record
<T1 BEGIN>
<T1, X, 1, 2>
<T2 BEGIN>
<T2, Y, 1, 2>
<T1 COMMIT>
<T2, Y, 2, 3>
<T3 BEGIN>
<13, Z, 1, 2>
9 <T2, X, 2, 3>
10 <CHECKPOINT>
11 <712, Y, 3, 4>
12 <13, 2, 2, 3>
13 <T3 COMMIT>
14 <12, Z, 3, 4>

BN e R I S T S

HP<T,X A B>DHREFEEST;, BEIX, BHEIEIENNEA, EHEEERNED

5.1 157 DBMS FEFTIREEIRRIIHE, HUEREIIHE S EEIET XY Z fEDHIRSD?

Kﬁ:
X=3, Y Z NEUETEHE
R~ 1ERINZI DBMS SEFBERNBBENE#E, EEEHIER V. Z #RERZENESE

%, HBFiZ DBMS {£H7 STEALF1 NO-FORCE #g&, DBMS MelLAEESIZREH EMtiGEiE=
8, (HEURRTATREERRA GG, EIF(IAAER R FEER Y 7 Z IR,

5.2 1E3H% WAL BB THIRIRERIRHR, B5Ty, T, TEBRANMATLIE? JiFRiZIESRE
stz
T ARE |, AAZESERERZAIMER Y, EMERTERIERDE Y
T8 (undo) ZEFHIEIEN, EAMZEFMKRER, MENNEIEEEER
T, Eff (redo) ZESHMBIEN, RAZESEMERERETIER, XEKE DBMS FEE
AtBEIRTEIZE

5.3 RIgIREFISERE, DBMS SEFrEMEUREARE, DBMS M WAL IRSEIREEIRSEEURE
BARTREIET X, Y. ZWESHERSD?
BE:
X=2 (BESNLIER)
Y =1 (BFSESLAKER, FEEREIZAINEE)
z=3 (AANBEBTEER, FTEEHRERIIESTEENE )
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6.1 1 I E MBI I F 55Ty -To AR LE 75 LR, RLe TR A M, AP TE ZE AR ?
ANTEEAE: T,
Hf: T, , T,
W T; , Ts

6.2 5 Te-Tg M HEHW T EFR<T;, begin>FRmHETHIGHAT, <T;, commit>F/R~H
FTHRZE, <T;, D, Vy, Vo>FoR$5T, KEEET D ME RV BNV, <crash>FRsHdE
JEE R A

<Tg, begin>
<T,, X, 100, 1>
<T,, begin>
<T,, X,1,3>
<Tg, begin>
<T,, Y, 50, 6>
<Tg, Y, 6, 8>
<Tg, Z, 10, 9>
<checkpoint>
<Tg,commit>
<Tg,Z,9,10>
<crash>

Bl P R G R BRI, T4 KR T RGN 75 2 undo (US55 FI RN 2 redo 5
Y IES

ER:
PO B R A RATHREE T, FTUAH ST H 2 redo.
RIRSIIESST, « Ty 2 undo.

6.3 WA ST, Ty (ERGHILR, BT R MBI
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