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(Transactions)

(Locks)
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(Transactions and Locks)

(OLTP)

SQL Server



ERE MY

(Controlling Transactions)

(Explicit Transactions)
. BEGIN TRANSACTION

(Auto Commit Transactions)
- MS SQL
Transact-SQL

(Implicit Transactions)
. SET IMPLICIT_TRANSACTION ON

COMMIT

ROLLBACK
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(Implicit Transactions Option)

o COMMIT ROLLBACK TRANSACTION

o OFF

[SET IMPLICIT_TRANSACTIONS ON }
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(Nested Transactions)

\
BEGIN TRAN

SELECT @@TranCount —-- 1
BEGIN TRAN
SELECT @@TranCount —- 2
BEGIN TRAN
4 { SELECT @@TranCount —- 3
COMMIT
SELECT @@TranCount —- 2
\COMMIT
SELECT @@TranCount —- 1
\ COMMIT
SELECT @@TranCount —— 0

.
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(Nested Transactions)

> \
BEGIN TRAN
SELECT @@TranCount —- 1
BEGIN TRAN
SELECT @@TranCount —— 2
BEGIN TRAN
SELECT @@TranCount —- 3
ROLLBACK
SELECT @@TranCount —— 0
COMMIT
SELECT @@TranCount ——- 0O
COMMIT
SELECT @@TranCount ——- 0O
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(Save Point)

BEGIN TRAN
SELECT @@TranCount —- 1
BEGIN TRAN

> SAVE TRAN Tran_A
SELECT @@TranCount —- 2
BEGIN TRAN
SELECT @@TranCount —-- 3

ROLLBACK Tran_A
SELECT @@TranCount —- 3
COMMIT
SELECT @@TranCount —— 2
COMMIT
SELECT @@TranCount —— 1
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Save Point
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(ACID)

(Atomicity)

(Consistency)

(Isolation)

(Durability)
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(How the Transaction Log Works)

J Disk

Buffer Cache

@
v

Disk

Cache
Cache
, Cache

Disk Cache . N
Checkpoint
(Dirty Pages) Cache
Disk
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e SQL Server

Checkpoint

Checkpoint Commit
(Redo Phase)

COMMIT TRAN
(Undo Phase)

SQL Server 2005 Redo

(Roll Forward and Roll Back)
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Transaction Recovery

EAN =+ X SAS
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(Transaction Recovery Works)

Action Required

(Checkpoint)

| None

Roll forward

Roll back

Roll forward

(Roll back)
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(Considerations for Using Transactions)

- WHILE Transact-SQL

- INSERT, UPDATE, DELETE

(Nesting Transactions)

. @@trancount

15



(Shared Lock) : S

(Exclusive Lock) : X
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= (1)

(Lock Mode)
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(Update Lock) : U

(Intent Lock) :

1S, U, IX

II-:

= (2)

(Lock Mode)
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(Lock Mode)

(Schema Stability Lock) : Sch-S

(Schema Modification Lock) : Sch-M
DDL

(Bulk Update Lock) : B

= TABLOCK
- ‘table lock on bulk load’

(Key-range Lock) : Range...

- Serializable
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(Lock Compo’rlblll’ry)

(Requested Mode)

(Granted Mode)

IS S U 1X
Intent shared (IS) O O O O
Shared (S) O O O X
Update (U) @) @) X X
Intent exclusive (I1X) O X X O
Exclusive (X) O X X X
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(What Concurrency Problems Are Prevented by Locks?)

(Lost Update)

(Dirty Read)

(Inconsistent Analysis)

(Phantom Reads)
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e READ UNCOMMITTED
= NOLOCK
. Dirty Read

e READ COMMITTED (

Dirty Read

EATABLE READ

AHAd 24 AL

(Transaction Isolation Level)
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o SERIALIZABLE

e SQL Server 2005

= Shapshot
. Read Committed Snapshot

AHAd 24 AL

(Transaction Isolation Level)
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(Summary of Isolation Levels)

Dirty Lost Nonrepeatable
Phantoms
Reads Updates Reads

Read

Uncommitted ¢ < O O
Read

Committed % O O O
Repeatable X X = 5
Read

Serializable X X X X
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o (Victim)
1205, 18, 51,
( ID 54)

o SET DEADLOCK_PRIOROTY
. LOW
- NORMAL (default)
- HIGH

ul = SEH

(Deadlocks)
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UPDATE dbo.T1
SET coll = <newval>
WHERE keycol =2

Time:PT1 X lock
on CL idx row where
keycol = 2 Granted
Set coll = <newval>

Connection 1

CL Index
on keycol

(Deadlock with a Single Table)

SELECT col2
FROM dbo.T1

WHERE coll = 102

Connection 2

Time:PT2 S lock
on NC idx row where
coll = 2 Granted

NC Index
on coll

Time:PT3
Need to update
NC idx row
where coll = 102
Request X lock
Waiting

keycol=2,
col1=102,col2="B’

/ ........................................................ :

Time:PT4
Need col2 from
CL idx row
Request S lock
Waiting

col1=102, CL Key=2
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(View Locklng Information)

o EM (Current Activity Window)
e Sp_lock

e SQL (SQL Profiler)

o (System Monitor)

e Syslockinfo
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