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WHO AM I?

 Managing Director Solid Q Australia

 Host of SQL Down Under Podcast

 Microsoft Regional Director

 Microsoft MVP for SQL Server

 Organizer for SDU Code Camp

 Co-organizer for CodeCampOz

 PASS Board Member



WHO WE ARE

 LEADING INDUSTRY EXPERTS:

Growing group of over 100+ of the world’s best technical experts  

possessing a high concentration of Microsoft MVP’s and RD’s in our 

ranks.

 PUBLISHED AUTHORS:

Contributors in technical reference books, Microsoft reference 

materials, industry white papers, technical magazine articles, and 

webcasts.

 TOP TECHNICAL SPEAKERS:

PASS Community Summit, Microsoft TechEd, The Microsoft BI 

Conference, SQL Server DevConnections, countless user groups, 

international conferences, and events.



What We Will Cover

Transaction Isolation Levels

Lock Modes, Hints, Duration, and DMVs

Deadlocks

Row Version Tables



SQL Server Isolation Levels

 Determine how much one user impacts another

 Five standard levels

 Read Uncommitted

 Read Committed (default)

 Repeatable Read

 Snapshot

 Serializable

 Read Committed Snapshot (database option)



Read Committed (the default)

 Cannot read uncommitted data

 Share lock before reading data and released after 

processing is complete

 SQL Server default

 Dirty reads do not happen but 

non-repeatable reads can happen



Read Uncommitted

 Does not take or honour locks

 Can read uncommitted data

 Sacrificing consistency in favour of high concurrency

 Often used in SQL Server 2000 reporting

 Be very careful!



Repeatable Read

 Holds shared locks on data read 

until transaction commit/rollback

 A query running more than once within 

the same transaction returns same values 

(Consistent Analysis)

 Range queries may still produce inconsistent results on 

further reads (Phantom reads)

 Reduce concurrency and degrade performance (in 

some cases)



Serializable

 Phantom rows will not appear if the same query is 

issued twice within a transaction

 Implemented using key-range 

locks or table locks

 Greatly reduces concurrency

 Is a common default for applications eg: BizTalk, 

Component Services, etc.



Snapshot

 Available from SQL Server 2005 onwards

 Aim is to avoid readers blocking writers

 Based on row versioning technology

 Consistent versions maintained in 

tempdb using linked lists (Impacts tempdb)

 Has performance impact

 Also provides update-conflict 

detection capabilities



Read Committed Snapshot

 Database option rather than a true isolation level 

(Statement level)

 Automatically converts Read Committed to Read 

Committed Snapshot

 Consistent versions maintained in tempdb

using linked lists (Impacts tempdb)



Demo

Transaction Isolation Levels
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Lock Modes

 Shared (S)

 Updated (U)

 Exclusive (X)

 Intent

 Schema

 Bulk Update (BU)

 Key-range



Lock-Related Hints

 Does the Query Optimizer always get it right?

 Hints can be used

 Last resort only

 Use with caution !



Available Locking Hints

 HOLDLOCK

 UPDLOCK

 TABLOCK | TABLOCK X

 PAGLOCK

 ROWLOCK

 NOLOCK

 READPAST

 XLOCK



And There Are More...

 READUNCOMMITTED

 REPEATBLEREAD

 SERIALIZABLE

 READCOMMITTED

 READCOMMITTEDLOCK



Lock-related DMVs

 sys.dm_tran_locks

 sys.dm_exec_connections

 sys.dm_exec_sessions

 sys.dm_exec_requests

 sys.dm_exec_sql_text



Demo

Lock Modes, Hints, Duration and 

DMVs
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Deadlocks – “deadly embraces” 

 Auto-detection and “resolution”

Msg 1205, Level 13, State 51, Line 1

Transaction (Process ID 232) was deadlocked on lock 

resources with another process and has been chosen 

as the deadlock victim. Rerun the transaction



Deadlock Detection

 May involve several processes 

 But often 2 or 3

 Trace flags – 1204, 1222

 SQL Profiler – deadlock graph (SQL Server 2005)



Demo

Deadlocks



Avoiding Deadlocks

 Access Objects in the Same Order

 Avoid User Interaction in Transactions

 Keep Transactions Short and in One Batch

 Use a Lower Isolation Level

 Use a Row Versioning-based Isolation Level
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Row Version Stores

 Two Version Stores

 Append-only structure

 Common Version Store

 Row versions generated by DML using Snapshot or RSCI

 MARS

 AFTER Triggers

 Online Index Rebuild Version Store

 Online index operations require row versioning



Version Store Features

 Consists of append-only store units

 Highly optimized for sequential inserts and random 

lookups

 Stores do not appear in catalog views (such as 

sys.all_objects)

 Inserts into store do not generate log records



Append-only Stores

 Each unit can store many row versions

 New unit created about every minute

 Size of units depends on number of versions generated 

by associated transactions

 Transactions associated with the last append unit 

created



Version Stores – Append Only



Version Store Architecture …

Spinlock (Scheduler-1)

Append Only Store

Spinlock (Scheduler-3)

Spinlock (Scheduler-2)

Spinlock (Scheduler-4)

 Separate page for each scheduler per append-only 
store

 Each page chain protected by spin lock



Demo

Row Version Tables



Summary

 Understanding locking behavior is critical

 Applications need to make correct 

isolation level choices

 Lots of tools for monitoring/diagnosis

 Deadlocks need to be planned for 

not left to chance

 Row versioning impacts on tempdb need to be 

considered



Q & A



Thank you

 glow@solidq.com

 http://sqlblog.com/blogs/greg_low

 http://www.sqldownunder.com

mailto:glow@solidq.com

