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Level 1: 
Heaps, Clusters, and Primary 
Keys 
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Books 
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Heap 
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What’s stored on the pages 

Title AuthorsI

D

PublisherI

D

PublishedYe

ar

ISBN10 ISBN13 RID

Troubleshooting

SQL Server 

7 1004 2011 1906434786 978-

1906434786

1:16:2

Expert 

Performance 

Indexing 

9 2396 2012 1430237414 978-

1430237419

1:38:9

SQL Server MVP 

Deep Dives 

87 987 2010 193518204

8

978-

1935182047

1:11:1

SQL Server 2008 

Internals 

16 1543 2009 0735626243 978-

0735626249

1:78:23

Inside the SQL 

Server Query 

Optimizer 

78 1004 2011 1906434603 978-

1906434601

1:25:4
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Row identifier 
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Clustered index 
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What’s stored on the “leaf” pages 

BookID Title AuthorsI

D

PublisherI

D

PublishedYe

ar

ISBN10 ISBN13

1001 Troubleshooting

SQL Server 

7 1004 2011 190643478

6

978-

1906434786

1002 Expert 

Performance 

Indexing 

9 2396 2012 143023741

4

978-

1430237419

1003 SQL Server MVP 

Deep Dives 

87 987 2010 193518204

8

978-

1935182047

1004 SQL Server 2008 

Internals 

16 1543 2009 073562624

3

978-

0735626249

1006 Inside the SQL 

Server Query 

Optimizer 

78 1004 2011 190643460

3

978-

1906434601
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What makes a good clustered index key? 
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What’s a Primary Key? 
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Should I use the clustered index as my 
primary key? 
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The clustered index is a technical
definition, 
the primary key is a business
definition 
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Level 2: 
Nonclustered indexes  
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What's stored on the “leaf” pages  

Publisher

Title BookID

Expert 

Performance 

Indexing 

1002

Inside the SQL 

Server Query 

Optimizer 

1006

SQL Server 2008 

Internals 

1004

SQL Server MVP 

Deep Dives 

1003

Troubleshooting

SQL Server 

1001

AuthorsID BookID

7 1001

9 1002

16 1004

78 1006

87 1003

PublisherID BookID

987 1003

1004 1001

1004 1006

1543 1004

2396 1002
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Storing the row identifier or clustered 
index key 



ALL RIGHTS RESERVED © 2015

Key vs include columns 
SELECT Title, 

ISBN10, ISBN13 

FROM Books 

WHERE ISBN10 = 

@ISBN10 ISBN10 BookID

0735626243 1004

1430237414 1002

1906434603 1006

1906434786 1001

1935182048 1003
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With INCLUDE 
SELECT Title, ISBN10, 

ISBN13 

FROM Books 

WHERE ISBN10 = 

@ISBN10 ISBN10 Title ISBN13 BookID

0735626243 SQL Server 2008 Internals 978-0735626249 1004

1430237414 Expert Performance 

Indexing 

978-1430237419 1002

1906434603 Inside the SQL Server 

Query Optimizer 

978-1906434601 1006

1906434786 Troubleshooting SQL 

Server 

978-1906434786 1001

1935182048 SQL Server MVP Deep 

Dives 

978-1935182047 1003
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Key columns support WHERE, 
ORDER BY 
Include columns support SELECT  
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Filtered nonclustered indexes 
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ISBN13 

SELECT Title, ISBN10, ISBN13 

FROM Books 

WHERE ISBN13 IS NULL



ALL RIGHTS RESERVED © 2015

Index already exists 
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Alternative 
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Rules 

http://blogs.msdn.com/b/timchapman/archive/2012/08/27/the-joys-of-
filtered-indexes.aspx

http://blogs.msdn.com/b/timchapman/archive/2012/08/27/the-
drawback-of-using-filtered-indexes.aspx

http://blogs.msdn.com/b/timchapman/archive/2012/08/27/the-joys-of-filtered-indexes.aspx
http://blogs.msdn.com/b/timchapman/archive/2012/08/27/the-drawback-of-using-filtered-indexes.aspx
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Level 3: 
Use SQL Server's index DMVs 
for more insight  
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Questions we can answer 
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Find existing indexes 
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Results 

TableName IndexName TypeOfIndex

IsUni

que

IsPrimar

yKey

IsFilteredI

ndex ColumnName

DataT

ype

ColMaxL

ength

ColOr

der

dbo.AWBuildVersion

PK_AWBuildVersion_Syst

emInformationID CLUSTERED Yes Yes

SystemInforma

tionID tinyint 1ASC

dbo.bigProduct IX_bigProduct_Color NONCLUSTERED Color

nvarch

ar 30ASC

dbo.bigProduct IX_bigProduct_Name NONCLUSTERED Name

nvarch

ar 160ASC

dbo.bigProduct IX_bigProduct_Size NONCLUSTERED Size

nvarch

ar 10ASC

dbo.bigProduct IX_bigProduct_Weight NONCLUSTERED Weight

decim

al 5ASC

dbo.bigProduct pk_bigProduct CLUSTERED Yes Yes ProductID int 4ASC

dbo.bigTransactionHist

ory

pk_bigTransactionHistor

y CLUSTERED Yes Yes TransactionID int 4ASC

dbo.DatabaseLog

PK_DatabaseLog_Databa

seLogID NONCLUSTERED Yes Yes DatabaseLogID int 4ASC

dbo.DeadlockTest CX_DeadlockTest CLUSTERED ID int 4ASC

dbo.ErrorLog PK_ErrorLog_ErrorLogID CLUSTERED Yes Yes ErrorLogID int 4ASC

dbo.ProductInventoryB

yLocation

CX_ProductInventoryByL

ocation CLUSTERED Yes ProductID int 4ASC

dbo.ProductInventoryB

yLocation

CX_ProductInventoryByL

ocation CLUSTERED Yes LocationID

smalli

nt 2ASC
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Index usage 
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Results 
database_name table_name index_name

user_

seeks

user_

scans

user_

lookups

user_

updates

system_

seeks

system_

scans

system_

lookups

system_

updates

msdb

JobCandidat

e

IX_JobCandidate_

BusinessEntityID 0 1 0 0 0 0 0 0

msdb

JobCandidat

e

PK_JobCandidate

_JobCandidateID 8 1 0 8 0 0 0 0

msdb Employee

PK_Employee_Bu

sinessEntityID 2 1 0 0 0 0 0 0

msdb

CurrencyRat

e

PK_CurrencyRate

_CurrencyRateID 0 1 0 12 0 0 0 0

msdb

CurrencyRat

e

AK_CurrencyRate

_CurrencyRateDa

te_FromCurrency

Code_ToCurrency

Code 0 1 0 12 0 0 0 0

AdventureWorks201

2 Person

IX_Person_LastNa

me_FirstName_M

iddleName 0 1 0 0 0 0 0 0
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What are we really looking for here? 
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Missing indexes 
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Results 

table_name

user_

seeks

user_

scans

avg_total_

user_cost

avg_user_

impact

equality_

columns

inequality_

columns

included_

columns

[AdventureWorks2

012].[Sales].[Sales

OrderHeader] 2 0 0.559663 79.85[Status] NULL

[OrderDate], 

[DueDate], 

[ShipDate]
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Not a panacea 
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Questions the DMVs can't answer 
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Level 4: Index resources 
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Books, Blogs, Courses 

http://www.apress.com/9781430237419?gtmf=s

http://www.sqlservercentral.com/stairway/72399/

http://www.pluralsight.com/courses/sql-server-
indexing

http://www.apress.com/9781430237419?gtmf=s
http://www.sqlservercentral.com/stairway/72399/
http://www.pluralsight.com/courses/sql-server-indexing
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Level 5: Questions? Reach out! 


