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Transaction

DBMS

select insert delete update
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SQL

BEGIN TRANSACTION

SELECT
UPDATE INSERT DELETE

COMMIT ROLLBACK
BEGIN COMMIT/ROLLBACK
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BEGIN COMMIT/ROLLBACK

ACID Atomicity, Consistency, Isolation, Durability
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DBMS
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Isolation
DBMS
DBMS
DBMS
Isolation

DBMS

2009/2/12-14




Consistency

Serial Schedule

DB
nPn !
T1 T2
Consistency T1 T2
T2 T1
DBMS T1 T2
T1 T2, T3
T1 T3,T2
T2 T1, T3
T2 T3, T1
T3 T1,T2
T3 T2, T1
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Serializable Schedule
Ri(A), Wyi(A),
Ry(B), Wy(B)
Ry(A), W,(A)
R,(B), W,(B)
Ri(A), Wy(A),
Ri(B), Wy(B)
Ry(A), W,(A)
R,(B), W,(B)
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Two Phase Lock Shared Lock
Isolation
SELECT
Shared Lock 2

Exclusive Lock

SELECT
Shared Lock
INSERT,UPDATE,DELETE
Exclusive Lock
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Exclusive Lock

INSERT, DELETE, UPDATE

2

o

14
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Two Phase Lock

SELECT
Shared Lock

Xi(A)

Xy(A)

X4(B) X4(B)

Tl Ry(A), Wy (A),

Ry(B), Wy(B), R
Ro(A), Wy(A), C

INSERT,UPDATE,DELETE :
Exclusive Lock T2:
Xy(A)
T2 X(A) T1
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S,(A) T1 Wy (A)

T2 W, (A

S,(A) o X,(B) X,(B) 1(A)

TL Ry (A), R/(B),W,(B), C TL Ry(A), Wy(A), Ry(B), Wy(B), R
1 1 1 )
T2 Ry(A), Ry(B), W,(B), C T2 Ry(A), Wa(A), C
T T T
Sy(A) X5(B) S1(A) t
X,(B)
A S(A) TL T2
® Ti Ri(A) Ri(A)

T1 A
TL  RyA), Ry(A), W, (A), C

T2 T2: Ry(A), W,(A), C

T1 |
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Deadlock

T1 W, (A) T2
1/
Tl Ry(A), W, (A), C
T2 Ry(A), Wy(A), C DBMS ACID
t
Deadlock Detection
Deadlock Prevention
2009/2/12-14 191 2009/2/12-14 20
Deadlock Detection Deadlock Detection
waits-for graph
Ti T Abort Rollback
Ti T Example:
n T1: S(A), S(B)
T2 X(C) T2: X(B) X(C)
T1: W(A), W(B), W(C) T3: S(C) X(A)
T2: W(C), W(D), W(B) T4:
= T2
CT (2> T ox®

-~

o s
/
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Deadlock Detection

0 g —®
b o
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Deadlock Prevention

\x //
Wait-Die
Abort

Wound-Wait

Abort
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Abort




Wait-Die Wound-Wait
1 T1 T2
X(A X(B X(C
. T1: W(A), W(B), W(C)
T1 W(A), WE). W) T2 W(C) W(D) W(B)
T2 W(C), W(D), W(B) f : :
X(C X(D
t  x© X(D) X(B) - © (D)
T2
T2
T2
T1
T1 T2
T2
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T1: R(A), W(A), R(B), W(B), R
T2: R(A), W(A),
T1 X(A) W(A)
Wait-Die T2
Wound-Wait mc T W)
T2 A
T1 R Rollback T1
— T T2 Rollback
@ @ Rollback
\—/
DBMS
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SQL DBMS Isolation Level

BEGIN TRANSACTION

SELECT
UPDATE INSERT DELETE

COMMIT ROLLBACK

BEGIN COMMIT/ROLLBACK
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SET TRANSACTION

SET TRANSACTION <

SERIALIZABLE
REPEATABLE READ
READ COMMITED
READ UNCOMMITED
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'S

SET TRANSACTION < > @ (dirty read)
T1: R(A), W(A), R(B), W(B), R
SERIALIZABLE T2: R(A), W(A), C
REPEATABLE READ 1 Wy(A)
READ COMMITED T2 Wi(A)
READ UNCOMMITED T1: R(A), W(A), C
T2: R(A), W(A), c
T W,(A) T2
) Unrepeatable Read
SERIALIZABLE
T1: R(A), R(A), W(A), C
REPEATABLE READ To: R(A), W(A), C
READ COMMITED T1 R,(A) R(A)
READ UNCOMMITED Tl A
3) Phantom
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Vs ACID Atomicity, Consistency, Isolation, Durability
“ISOLATION LEVEL”
SERIALIZABLE DBMS
= Atomicity
REPEATABLE READ
= Insert
= DB

1A
READ COMMITTED

Insert,Delete,Update

=M

READ UNCOMMITTED
= (file system )
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Consistency
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ACID Atomicity, Consistency, Isolation, Durability

DBMS
Isolation
DBMS
DBMS
Durability
DB

DBMS

2009/2/12-14




