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Transaction
Account DBMS
name balance UPDATE Account
30000 SET balance = balance-10000
DBMS o
50000 WHERE name = ;
UPDATE Account
SET balance = balance+10000
WHERE name = “ s
10000 DBMS
select insert delete update UPDATE Account
SET balance = balance*1.06
balance
6%
DB
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SQL
BEGIN TRANSACTION
DBMS SELECT
UPDATE Account UPDATE INSERT DELETE
10000 SET balance = balance-10000
WHERE name = “ ”
UPDATE Account COMMIT ROLLBACK
SET balance = balance+10000
WHERE hame = “  ” BEGIN COMMIT/ROLLBACK
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Atomicity
BEGIN COMMIT/ROLLBACK DB
Begin Transaction
UPDATE Account
SET balance = balance-10000
WHERE name = “ ”
UPDATE Account
SET balance = balance+10000
WHERE name = “ ”
ACID Atomicity, Consistency, Isolation, Durability
Commit
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Atomicity
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Durability

DB T1: B Ry(A), W,y(A), Cc
T2: B Ry(B), W,(B),
Commit
DB TransID TablD |TupID |CollD |OLD |NEW
Durability
1054 |T1 Begin
1055 |T1 Read 007
1056 | T2 Begin
DB 1057 |T1 Write 007 50  |100
Abort 1058 | T2 Read 002
1059 | T2 Write 002 80  |120
Rollback 1060 |T1 Commit
DBMS T2 Rollback T2
log
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DBMS
READ,WRITE,ROLLBACK,COMMIT
DBMS
WAL (Write-Ahead Logging) Protocol
DBMS
HW
DBMS
oS
15, 2009/2/12-14 16
Isolation Consistency
DBMS
DBMS
DBMS
Consistency
Isolation
DBMS

DBMS
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T1: BEGIN A=A+100, B=B-100 COMMIT
T2: BEGIN A=1.06*A, B=1.06"B COMMIT

T1 T2 T2 T1

A=300 A=400 A=400 A=424 A=424
B=500 B=500 B=400 B=400 B=424

T1: BEGIN A=A+100, B=B-100 COMMIT
T2: BEGIN A=1.06*A, B=1.06"B COMMIT

A=300 A=400 A=400 A=424 A=424
B=500 B=500 B=400 B=400 B=424
T1: A=A+100, B=B-100

T2: A=1.06*A, B=1.06*B

T1 T2 |[T1:  A=A+100, B=B-100
T2 A=1.06"A, B=1.06"B TL  A=A+100, B=B-100
A=300 A=318 A=318 A=418  A=418 T2: A=106*A,  B=1.06"B
B=500 B=500 B=530 B=530  B=430
— — A=300  A=400 A=424 A=424
T2 T1 |71 A=A+100, B=B-100 B=500 B=500 B=400 B=424
T2: A=106*A B=1.06"B 19] 2009/2/12-14 0
Schedule

T1: BEGIN A=A+100, B=B-100 COMMIT
T2: BEGIN A=1.06*A, B=1.06"B  COMMIT

A=300 A=400 A=400 A=424 A=424
B=500 B=500 B=400 B=400 B=424

T1: A=A+100, B=B-100

DB Read, Write, Rollback, Commit
[Tl A=A+100, B=B-100 |

Ri(A), Wi(A), Ry(B), Wy(B)
[T2:  A=1.06*A, B=106"B |

T2: A=1.06*A, B=1.06*B
Ry (A), Wy(A), Ry(B), W,(B)

TL.  A=A+100, B=B-100 Ri(A) A | Read
T2: A=106*A, B=1.06*B Wi A P Write
A=300 A=400  A=424 A=424

B=500  B=500 B=530  B=430
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Schedule Schedule

DB Read, Write, Rollback, Commit

T1: A=A+100, B=B-100
T2: A=1.06*A, B=1.06*B

DBMS

Ru(A), Wi(A),
Ry(B), Wy(B)
Ro(A), W,(A)

Ra(B), Wy(B)

DB Read, Write, Rollback, Commit

T1: A=A+100, B=B-100
T2: A=1.06*A, B=1.06*B

DBMS

R (A)x Wl(‘ ‘)’ R (B) W. (B)
1 1 ' 1
RZ(A)’ WZ(‘ ‘)
RZ(B)’ WZ(B)




Serial Schedule

DB

T1 T2
T1 T2
T2 T1

T1 T2
T1 T2, T3
T1 T3,T2
T2 T1,T3
T2 T3, T1
T3 T1,T2
T3 T2, T1

Serial Schedule

DB

Tl A=A+100
T2:

, B=B-100

A=1.06*A, B=1.06*B

Ru(A), Wi(A),

Ry(B), Wy(B)

Ro(A), W(A)
Ra(B), W(B)

2009/2/12-14

Serializable Schedule

Ru(A), Wi(A),
Ry(B), Wy(B)
Ro(A), W,(A)

Ra(B), Wy(B)

Ru(A), Wi(A),
Ry(B), Wy(B)
Ro(A), W,(A)
Ra(B), Wy(B)
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T2:

T1: A=A+100, B=B-100

A=1.06*A, B=1.06*B

DBMS

Ru(A), Wi (A),

Ry(B), Wy(B)

Ro(A), Wy(A)

Ry (B), Wa(B)
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dirty read Read
TL Ry(A), Wy(A), Ry(B), Wy(B), R
T2: R,(A), W,(A), C
TL Wy (A)
T2 W, (A)
T1 W, (A)
T2 TL Wy (A)
T Ry(A), W, (A), c
T2: Ry(A), W,(A), C

TL W (A) T2
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TL Ry(A), Wy(A), Ri(B), Wy(B),R T Ry(A), W, (A), c
T2 Ra(A), Wy(A), C T2: Ry(A), W,(A), C
1 Wy(A) TL W (A) T2
T W, (A)
T1 1000 25000
T1 1000 24000
25000 25000
T2 T 25000 T2 1000 24000
24000 1 25000
26000 25000
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Unrepeatable Read Phantom
TL  Ry(A), R.(A), W, (A), C TL  Ry(A), R.(A), W,(A), C
T2: R,(A), W,(A), C T2: R,(A), W,(A), C
Tl Ri(A) Ry(A) T1
Tl A
Read
T1
T1
T2

T2
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