BXHIEEDIEE

oA4oka3 o320 (XKE)

O T—3R—XDETIL

o BFRT—AR—X (AR %%, BFRHE)

o IEF1E

o fBWWEhHhEEE

o bSoYo 3 e

O T —AXR—XDNEREE

O T—3R—XDEWEHENE

O 2D (AT ERDB,. 79 T747DBE R)
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LEDEBATHEI(T—1)

O T—AR—ADIFEEEFEDIVLENE, T—4ER
—ADHEOELEZTEECEMNS. BRDEE
TEWTHFELLD
s CNHSETHETTN, COBETEZTREELLS
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YO 3 (Transaction) & &

0 F—AR—R([CERSNZEED—

n BHOFBAENT —AIRN—REHEFTS

n BEPEENELIGESICERBREZRDEL
0 F—AR—RIBEEE LD DL EMN
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NSoHo 3y DS

0 SLIR QD SRR B i
m LT T a3vk (Commit)
s £BLTET :O—JLsSws (Rollback)
7HR—bk (Abort) EEMFEIENS
o ACID %
m A: [RF% (Atomicity)
s C: —E1% (Consistency)
n I: BfE (Isolation)
u D: ¥#itE (Durability)
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ACID T#(1)

o A: [EF1% (Atomicity)

u All-or-nothing, 2,5 H 923> NDIEEDIER
XD So T o2 TRASN., 2<R5HL
MTELGLDDONT NN TH D,

o C: —&1% (Consistency)

w HAINTUHF L IVITLOT, T—ERN—RDKREF., —
BRI Em-LIRENS, —EERNEE-L-5
DIRREIZFE D,
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LEDEBATHEI(T—2)

o RFE (Atomicity) WSS . ED K54 ERE
NRLETLH. BEDHE—DLIFTHELLS
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ACID T4 (2)

o I: 2B (Isolation)

n MU AV RT3 HFETIE MUY U a0
EHLI=T—REIMDLS Yo aV([CE->TRAIEN
HES . b HoavhcsBLET 23D NS
YLV ITEoTERT HIEMNHELLY,

o D: ##&tE (Durability)

UL TR T LN O 2L a0 DR IE DS
DaAVICK ARG EENLGLRY., fEA T D&Y
ATLICEEENRELTE, KAMIZES,

AE: FHLLvartT+ BASE +SoHL 3y Y5IRKVSHIT
(Basically Available, Soft state, Eventually consistent)

SQL IZ&BrZUH oL a2 il
0 BEGIN WORK

o COMMIT WORK
= BEGIN WORK& COMMIT WORK([ZHeE N F-AIE DL R
[£. COMMIT WORKMM& T AFETHD ST o3y
MORBTEMNHELLY,
o ROLLBACK WORK

= BEGIN WORK&ROLLBACK WORKIZHEE N 1=A0IE (D §&
B (X, ROLLBACK WORKMW#& T4 3 LAl 15450,

O DCL: Data Control Language
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== /=l . . .y
B 5IZE1TMH (Serializability)
O FRRFERTHIEICHSTIE S EOELE
w FERFICETLENS UYL a0 DOERM, BEFIIZETL
fhooH o as DEREELL
= BEIERTOIEEILREEELLLL

(7] [ 12 73]
73] L7 |7 [ T2 |

o ZHEH% (Lost Update) fEIRE
» EAETENB-SNEZNT DDA
s NSO OLAVETEREZRE
s FEE(C J:o'Cﬁ'EL%fJ\hT—Wﬁb\ JHK
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OvIIZKHESET

Transaction A X Transaction B o MM FE(ZOVI%E
Lock X A5, SR
X =100,000 éifﬁf:éhé

X, = X, +100,000 oA—-BTH.B—A

X, = 200.000 TLRERE .
Wait X 170,000 TRIL
Unlock X
Lock X
read
X = 200,000
Xg = Xz - 30,000
=170.000
Unlock X
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Lost Update® 5

Transaction A X Transaction B | *;E A—B -c:th B
— A THEERIE
170,000 2574+

X, = 100,000 NIFEBLEN,

-

X, = X, +100,000 o #81%70,000

0 o100 O BAID+100,000%
-

ELFS

XA =200,000

X = Xg - 30,000
=

2=70.000 1 OwHQONEMR
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Ov 2121 TIE—E MR TR

Transaction A X Y Transaction B
Lock X
X, = 100,000 Lock Y
Y, = 200,000
Unlock X Y =Yj - 50,000
Yy = 150,000
Unlock Y
Lock X
= 100,000
=X, + 50, 000
foctd M Xp = 150,000
Unlock X
v, - 150,000 (read }——{1150.0001]
Unlock Y

XA TY, =250,000 # 300,000
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2 OV DWE S

o 2 ¥#8v%(Two-Phase Lock)
s Oy 7x—RXEF7oAYYI7—RERBHETEIIE

Ovo%
Oy 2£—RX ‘7‘JI:| 971—X
(Growi gMe (§ inking Phase)
NG h\
BFH
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TYEBYY (Deadlock)
&)
o FAE
" BEVLD, OV DBRBER/FLED OyO
AMIBARTICHEFE AN

o #&H (Detection) AE¥EOREME

n BEER AA LT IMIKBBRH
BRGSOV a0 TR RITSNEVEOHNHE TS,

= TWFG (Transaction Wait For Graph) I1Z&5#&H
HFLELEERDISITRNOIIL—THE (QRXLE)
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B EDOEEBATHEO(7—3)

o BCIEEZAYv9T 3T TR+ 25 ERE BT
LTHZELLD,
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T k8% (Deadlock)

o fi#;8 (Dissolution)
s WTADLDES T I3V DTR—k
a—)L/\ws
Livelock > aJREHE
o [El#& (Avoidance)
= Atomic Lock
2THOVIETIIVYIZER
u BEIECIDEAN
BRIDTA—0TIF L TA—DICIEE D+
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Oy I DEFBEEREELE

o X (eXclusive)

» EREHEHTHLEDEE (Hfth)
o S (Share)

" EREHRFIHLNDES

Oy DEFBEEFEEL

mEM0} £l EIRERITO | H{EHDZ
B L RE x
INEL A7), T4—ILK R =
KELY JL—iar K=Y KLY BL
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fERE O Dl LB &

N IS | IX S |SIX| X
N|]O|O]O|]O| O] O
IS|O| O] O|O| O] x
IX] O] O] O X X X
S O O X @) X X

SIX| O | O X X X X
X O X X x X X
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o IS (Intention Share)
B ZOELEDOMN X TAYIENEIELUNERET
BlZIE, FROVOMDERE LB THATNSET
o IX (Intention eXclusive)
" FOLDOH S, SIX, X TAVISNBIEUNEHT
BIZIE, TREOLK OO DERZHMTERLTREY., 22/ ETH
CEFEFENEL
o SIX (Share and Intention eXclusive)
® RIT IS TAVIENEZZEDHEHT
BIZIE. EREFZAHELS. TROEREEELTVSES. EELT
WEWEROHKBFOHEHT
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[ER Oy ) DERE R

IS | IX S | SIX
N N IS | IX S |SIX
IS | Is | IS | IX S | SIX
IX | IX | IX | IX | SIX | SIX
S S S |SIX| S |SIX

SIX | SIX | SIX | SIX | SIX | SIX
X X X X X X

X| X[ X| X| X| X]| X
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[EEOYIDEEET 57

o L2 A% L1 kYH3&0
Elx. MR T L1

DAL X T D15 l
&Izl L2 TERT SIX
X TCHDAIEEST, l—‘—\
S X
IS

B EDOEEBATHEO(7—3)

1.

3.

AZAIE, RERZEREFRDOGDCIOMN1DFENI-DT, &
E#HE1BSLIzL, —ABTA X, MERZIEREFETD
FLC33MERFEMIEEFY =\, $hEBLEITT H1=HIZ(F,
AZADNSUHF a3V EBSADRSI YT avIEIZE
D ESHEAVIEMNTERED,

ASAIE, IEREZIEREFZEROGDCIOANA1DFENT-DT, &
E#E1BLLI=L, —ABTA I, MER L EREFZO R
MR DTEEHEL-L, COBEIZIE. ASADRS VY
923V EBESADISUHF I avIFAIIZED LS5OV I%E
MTBHRED,

1. 2. I2BWT, SEXAYILMEWERICHERTED &S
BEaNRENINTLSD,
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