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Problem
I see the use of the NOLOCK hint in existing code for my stored procedures and I am not exactly sure if this is helpful or not. It seems like this has been a practice that was put in place and now is throughout all of the code wherever there are SELECT statements. Can you explain the what NOLOCK does and whether this is a good practice or not?
Solution
It seems that in some SQL Server shops the use of the NOLOCK (aka READUNCOMMITED) hint is used throughout the application. In this tip we take a closer look at how this works and what the issues maybe when using NOLOCK.
Example
Let's walk through some simple examples to see how this works. (These queries are run against the AdventureWorks database.)
Here is a query that returns all of the data from the Person.Contact table. If I run this query I can see there is only one record that has a Suffix value for ContactID = 12.
[bookmark: _GoBack]SELECT * FROM Person.Contact WHERE ContactID < 20 
[image: use of the nolock(aka readuncommited) hint]
Let's say another user runs the below query in a transaction. The query completes and updates the records, but it is not yet committed to the database so the records are locked.
-- run in query window 1
BEGIN TRAN
UPDATE Person.Contact SET Suffix = 'B' WHERE ContactID < 20
-- ROLLBACK or COMMIT
If I run the same query from above again you will notice that it never completes, because the UPDATE has not yet been committed. 
-- run in query window 2
SELECT * FROM Person.Contact WHERE ContactID < 20 
If I run sp_who2 I can see that the SELECT statement is being blocked. I will need to either cancel this query or COMMIT or ROLLBACK the query in window one for this to complete. For this example I am going to cancel the SELECT query.
[image: commit or rollback query]
To get around the locked records, I can use the NOLOCK hint as shown below and the query will complete even though the query in window 1 is still running and has not been committed or rolled back.
-- run in query window 2
SELECT * FROM Person.Contact WITH (NOLOCK) WHERE ContactID < 20 
If you notice below the Suffix column now has "B" for all records. This is because the UPDATE in window 1 updated these records. Even though that transaction has not been committed, since we are using the NOLOCK hint SQL Server ignores the locks and returns the data. If the UPDATE is rolled back the data will revert back to what it looked like before, so this is considered a Dirty Read because this data may or may not exist depending on the final outcome in query window 1.
[image: using the nolock hint sql server ignores the locks ]
If I rollback the UPDATE using the ROLLBACK command and rerun the SELECT query we can see the Suffix is back to what it looked like before.
-- run in query window 1
ROLLBACK

-- run in query window 2
SELECT * FROM Person.Contact WITH (NOLOCK) WHERE ContactID < 20 
-- or
SELECT * FROM Person.Contact WHERE ContactID < 20 
[image: using the rollback command]
So the issue with using the NOLOCK hint is that there is the possibility of reading data that has been changed, but not yet committed to the database. If you are running reports and do not care if the data might be off then this is not an issue, but if you are creating transactions where the data needs to be in a consistent state you can see how the NOLOCK hint could return false data.

Locks
So what kind of locking is used when the NOLOCK hint is used. 
If we run our SELECT without NOLOCK we can see the locks that are taken if we use sp_lock. (To get the lock information I ran sp_lock in another query window while this was running.)
SELECT * FROM Person.Contact WHERE ContactID < 20 
[image: we can see the locks that are taken if we use sp_lock]
If we do the same for our SELECT with the NOLOCK we can see these locks.
SELECT * FROM Person.Contact WITH (NOLOCK) WHERE ContactID < 20 
[image: sql server still creates a lock to make sure the data is consistent]
The differences are that there is a "S" shared access lock that is put on the page (PAG) that we are reading for the first 19 rows of data in the table when we don't use NOLOCK. Also, we are getting a Sch-S lock versus an IS lock for the table (TAB). 
So another thing to point out is that even when you just SELECT data SQL Server still creates a lock to make sure the data is consistent.
These are the lock types and the lock modes that are used for the above two queries.
Lock Types
· MD - metadata lock 
· DB - database lock 
· TAB - table lock 
· PAG - page lock
Mode
· S - Shared access 
· Sch-S - Schema stability makes sure the schema is not changed while object is in use 
· IS - Intent shared indicates intention to use S locks

READUNCOMMITED 
The NOLOCK hint is the same as the READUNCOMMITED hint and can be used as follows with the same results.
SELECT * FROM Person.Contact WITH (READUNCOMMITTED) 

SELECT statements only
The NOLOCK and READUNCOMMITED hints are only allowed with SELECT statements. If we try to use this for an UPDATE, DELETE or INSERT we will get an error.
UPDATE Person.Contact with (NOLOCK) SET Suffix = 'B' WHERE ContactID < 20 

Msg 1065, Level 15, State 1, Line 15 
The NOLOCK and READUNCOMMITTED lock hints are not allowed for target tables of INSERT, UPDATE, DELETE or MERGE statements. 

Schema Change Blocking
Since a NOLOCK hint needs to get a Sch-S (schema stability) lock, a SELECT using NOLOCK could still be blocked if a table is being altered and not committed. Here is an example.
-- run in query window 1
BEGIN TRAN
ALTER TABLE Person.Contact ADD column_b VARCHAR(20) NULL ; 
If we try to run our SELECT statement it will be blocked until the above is committed or rolled back.
-- run in query window 2
SELECT * FROM Person.Contact WITH (NOLOCK) WHERE ContactID < 20 

Issues
We mentioned above how you can get dirty reads using the NOLOCK hint. These are also other terms you may encounter for this hint.
· Dirty Reads - this occurs when updates are done, so the data you select could be different. 
· Nonrepeatable Reads - this occurs when you need to read the data more than once and the data changes during that process 
· Phantom Reads - occurs where data is inserted or deleted and the transaction is rolled back. So for the insert you will get more records and for the delete you will get less records.
To learn more about these issues read this article: http://msdn.microsoft.com/en-us/library/ms190805.aspx

Isolation Level
You can also set the Isolation Level for all queries instead of using the NOLOCK or READUNCOMMITTED hint. The isolation level will apply the READUNCOMMITTED to all SELECT statements that are performed from when this is turned on until it is turned off.
In the example below, the two SELECT statements will use the READUNCOMMITED or NOLOCK hint and the UPDATE will still function as normal. This way you can set a whole batch of statements instead of modifying each query.
SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; -- turn it on

SELECT * FROM Person.Contact WHERE ContactID < 20 

UPDATE Person.Contact SET Suffix = 'B' WHERE ContactID = 1 

SELECT * FROM Person.Contact WHERE ContactID < 20 

SET TRANSACTION ISOLATION LEVEL READ COMMITTED; -- turn it off

Next Steps
· Now that you have a better understanding of how this works check your code to see if there are instances where the NOLOCK hint doesn't make sense. 
· Review these related tips: 
· Snapshot Isolation in SQL Server 2005 
· SQL Server DBA Concurrency and Locking Interview Questions 


Last Update: 8/16/2011 

About the author
[image: MSSQLTips author Greg Robidoux]Greg Robidoux is the President of Edgewood Solutions and a co-founder of MSSQLTips.com.
image1.gif
ContactlD NameStyle:

FFFFFFFFFFFFFFQUFFFE

FirstName.

MiddieName  LastName

NULL Achong

R fbel

NULL Abercrombie:

NULL Acevedo

NULL Ackeman
Adams.
Smith
Adams.

NULL Adams.

L Adna

N Agesoi

T Aguiar

E Aleing

NULL Femer

NULL Aers

J Aameda

E Aberts

A Abright

J Abury

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL

EmailAddress.
qustavoD@adventure-works. com

lim2@adverture works.com
humbeto0@adverture works.com
piar] @adventure-works. com

margaret0@adverture works com
‘cata0@adverture works.com
Jay1@adventure-works.com
ronald0@adventure-works com
‘samuel0@adventure-works. com
James2@adventure works.com
robet1@adverture works com
frangois1@adverture works.com
lam3@adverture works.com
i0@adventure-works com
amy1@adventurs works com
anna0@adverture works.com
‘miton0@adverture-works.com

‘EmailPromotion




image2.gif
SPID  Status DBName BBy  Command
3 61 SUSPENDED  AdvertureWoks 62  SELECT
3 62 seeping AdvertureWorks AWAITING COMMAND




image3.gif
‘EmailPromation

CortactiD NemeSiyle Ttle FitName MiddeName LastName  Suffx EmaiAddress

M. Gustavo  NULL

To
[

im:

NULL

humbeto0@adventure works com 2

B
B

NULL Acevedo

Humberto

Ackeman

NULL

margaret0@adverture works com
‘cata0@adverture works.com
Jay1@adventure-works.com

J

Ms. Margaret

B
B
B
B

Cata

day

NULL

ronald0@adventure-works com
‘samuel0@adventure-works. com

Adna

Ronald

10
1"

0
1

Samuel
James

Aguiar

2
13
“
15
1
7
18
19

2
13
i
15
1
7
18
19

NULL

M. Frngis

Kim:

NULL

Aameda

amy1@adventurs works com

B
B
B

anna0@adverture works.com

fora

0

‘miton0@adventure-works.com




image4.gif
ContactiD  NameStyle

FFFFFFFFFFFFFFQUFFFE

FirstName

MiddieName  LastName:

NULL Achong

R fbel

NULL Abercrombie:

NULL Acevedo

NULL Ackeman
Adams.
Smith
Adams.

NULL Adams.

L Adna

N Agesoi

T Aguiar

E Aleing

NULL Femer

NULL Aers

J Aameda

E Aberts

A Abright

J Abury

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL

EmailAddress
qustavoD@adventure-works. com

lim2@adverture works.com
humbeto0@adverture works.com
piar] @adventure-works. com

margaret0@adverture works com
‘cata0@adverture works.com
Jay1@adventure-works.com
ronald0@adventure-works com
‘samuel0@adventure-works. com
James2@adventure works.com
robet1@adverture works com
frangois1@adverture works.com
lam3@adverture works.com
i0@adventure-works com
amy1@adventurs works com
anna0@adverture works.com
‘miton0@adverture-works.com

EmailPromation




image5.gif
13
i
15
16

61
61
61
&

k0 O3 Indd Type Resource Mode Status
B0 [ s GRaT
B0 0 WD 14000000 v | GRANT
B aisEss 1 PG 1307 s T GRANT
1B eSS 0 TAB

GRANT




image6.gif
8RR

spid doid  Obild
R

@ 1m0

6 13 atsTE2ss

Indid_ Type Resource.

0 WD 141000000)
o oe

0 e

sens

Schs

Status.
GRANT
GRANT
GRANT




image7.jpeg




