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Overview
• Selectivity
• How to Improve Queries with Varying 

Search Arguments (SARGs)
– Indexing for AND
– Indexing for OR

• How to Improve Joins
• How to Improve Aggregations

– Indexes on Base Tables
– Indexed Views…overview only!

• Index Maintenance – Key Concepts
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Selectivity
• Not just based on the Number of Rows 

Returned
• Always Relative to the Number of Rows 

in the Table (usually expressed as a 
percentage)

• Low Number = High Selectivity
– Any Index is Useful if even ONE condition is 

highly selective!
• High Number = Low Selectivity

– This is harder!
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How to Improve Search ARGs
• Don’t use * in your queries! Limit Column List 

Returned to Client (views!)
• Make Sure You Limit Rows 

– ALWAYS Use a WHERE Clause
• Isolate Columns

MonthlySalary > 600000/12 -- CAN Seek
MonthlySalary * 12 > 600000 -- MUST Scan

• Minimize Wildcards – Avoid Leading 
Wildcards

• Always supply a join condition for every table
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Improve Low Selectivity Queries

• Limited Select List
• Index On Columns Requested

SELECT LastName, FirstName, PhoneNo
FROM dbo.Member

WHERE LastName LIKE ‘[S-Z]%’

-- 10000 Rows, 3072 in S-Z Range

Covering!
A Mini Clustered Table of Just the Data You Need!
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Options to Access Data

• Table Scan
• Nonclustered on LastName

– Bookmark Lookups for Every Row
• Nonclustered on 

LastName, FirstName and PhoneNo

• Nonclustered on 
FirstName, LastName, PhoneNo
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Actual Costs
Table Scan

= 184 Reads

NC LastName
= 6354 Reads

NC Covering Seek
= 19 Reads

NC Covering 
SCAN

= 59 Reads
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Indexing for AND

• AND Progressively Limits the SET
• All Conditions MUST be true
• Find the SMALLEST Set and work from 

there.
• Evaluate Columns in WHERE

– A Single Highly Selective Condition
– Any combination of Highly Selective Criteria

• If NOTHING Yields a Selective Set Consider 
Covering
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Indexing for OR

• OR Is Similar to UNION
• ANY Condition must be true
• Optimally find each set or scan for the whole 

thing – requires useful indexes for EACH 
AND EVERY condition

• Consider re-writing as UNION
Include a Row Identifier – such as the Primary Key –
to get same results (OR only equals UNION if the 
SELECT list has a UNIQUE row identifier)

• Test!
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Indexing for Joins

• Tables are Joined Two Tables at a Time
• Each Table has a Join Condition
• Optionally Each Table has a SARG
• Usually the Join is Between the Primary 

and Foreign Key
• Always Try to Give SQL Server as Many 

Options to Choose From…
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Best Options for Joins

Table1 Table2

SARG1
Join Col PK

SARG2
Join Col FK

• One Join Strategy Might use Table1 SARG1 to Table2 Join
• Another could use Table2 SARG2 to Table1 Join
• Another could use the Join Indexes on Both Tables

• BUT if ALL 4 Indexes are there then the Join has the best Options to 
choose from!

Do you already have 
individual indexes on 
each and all of these 
columns?

Foreign Key???
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Cover the Combination

Table1 Table2

SARG1
Join Col PK

SARG2
Join Col FK

• Not Using Any of These Indexes?
• Performance Still Awful?
• Cover the Combo – Create 4 Indexes (2 Per Table) 

Table1 (SARG, Join) – Priority to the Search Condition
Table1 (Join, SARG) – Priority to the Join Condition

• Test!

Still not working?
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Cover One/Both of the Tables

Table1 Table2

SARG1
Join Col PK

SARG2
Join Col FK

• Not Using Any of These Indexes?
• Performance Still Awful?
• Try Covering – Create Indexes to Cover the Individual 

Tables requested… Trying them in both orders –
Priority for the Join and Priority for the SARG.

Still not working?
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Indexing for Aggregations

• Two types of Aggregates 
Stream and Hash

• Try to Achieve Stream to Minimize 
Overhead in temp table creation

• Computation of the Aggregate Still 
Required

• Lots of Users, Contention and/or Minimal 
Cache can Aggravate the problem!
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Aggregate Query
• Member has 10,000 Rows
• Charge has 800,000 Rows

SELECT member_no AS MemberNo, 

sum(charge_amt) AS TotalSales

FROM dbo.charge

GROUP BY member_no



©Tech Conferences, Inc. & the Author. All rights reserved worldwide. Reprinted with permission.

SQL Server Magazine Live!

Aggregate Query – No Indexes

Table 'charge'. 
Scan count 1, 
logical reads 4858
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Aggregate Query – Hash Match

Table 'charge'. 
Scan count 1, 
logical reads 2275
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Aggregate Query – Stream

Table 'charge'. 
Scan count 1, 
logical reads 2275
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Aggregate Query – Indexed View
Requirements:
• Enterprise Edition Only (or Developer – for testing)
• View Must Be SCHEMABOUND to the Base Table
• View Must include COUNT_BIG if Aggregate in View

Concern:
Test Performance of INSERT/DELETE/UPDATE to Base 
Table

Benefits:
• Data is Pre-aggregated, no hash or stream
• Minimized Contention, Minimized Cache Utilization

Check out the Resources Listed at the End of this Session for more info and 
attend my session on Indexed Views! Session SAA328
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Aggregate Query – Indexed View

Table 'charge'. 
Scan count 1, 
logical reads 34
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What’s 
the 

Diff?



©Tech Conferences, Inc. & the Author. All rights reserved worldwide. Reprinted with permission.

SQL Server Magazine Live!

Index Maintenance – Key Concepts
• Data Modifications can lead to Table/Index/View 

Fragmentation
• Heaps do not have 50/50 Page Splits, only forwarding 

pointers (no fragmentation, per se). Generally, Heaps are 
not recommended

• Clustered Tables
– INSERTS: Can be main problem if Primary Key is not monotonically

increasing/decreasing.
– UPDATES: Depend on Row Definition and existence of variable 

width columns

• Nonclustered Indexes
– INSERTS: Very likely to cause splits – unless increasing
– UPDATES: Only when a variable width column in the index changes 

and/or the change causes the record to change location in the index
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Automating Index Rebuilds
DEMO – sp_IndexRebuilds

sp_RebuildIndexes
•To Rebuild All Indexes on All Tables for all that have a Scan Density < 
100%

sp_RebuildIndexes @ScanDensity = 80
•To Rebuild All Indexes on All Tables with a Scan Density of < 80%

sp_RebuildIndexes 'Authors'
•To Rebuild All Indexes on the authors table - for a Scan Density of < 
100%

sp_RebuildIndexes 'Authors', 80
•To Rebuild All Indexes on the authors table - for a Scan Density of < 
80%

Object Name and ScanDensity are both optional parameters. 
ScanDensity must be a whole number between 1 and 100.
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Index Strategies
• Determine Primary Usage of Table – OLTP vs. 

OLAP vs. Combo? This determines Clustered 
Index

• Create Constraints – Primary Key and 
Alternate/Candidate Keys

• Manually Add Indexes to Foreign Key 
Constraints

• Capture a Workload and Run through Index 
Tuning Wizard

• Continue to test, tune and troubleshoot and 
Add Additional Indexes using these strategies
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Summary

• Limit the Search
• Limit Columns Requested
• Prioritize OLTP/OLAP choose Clustered 

Index Strategy
• Add Nonclustered for PK/UK/FK
• Add Nonclustered for SARGs
• Consider Covering for Low Selectivity
• Test, Test, Test!
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Review
• Selectivity
• How to Improve Queries with Varying 

Search Arguments (SARGs)
– Indexing for AND
– Indexing for OR

• How to Improve Joins
• How to Improve Aggregations

– Indexes on Base Tables
– Indexed Views…overview only!

• Index Maintenance – Key Concepts
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KB Articles Worth Reading!
Try “mskb Q224587” from a browser…
Review these KB Articles:
• Q224587: INF: Troubleshooting Application 

Performance with SQL Server
• Q224453: INF: Understanding and Resolving 

SQL Server 7.0 or 2000 Blocking Problems
• Q271509: INF: How to Monitor SQL Server 2000 

Blocking
• Q243586: INF: Troubleshooting Stored 

Procedure Recompilation
• Q263889: INF: SQL Blocking Due to [[COMPILE]] 

Locks
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Resources
• Inside Microsoft SQL Server 2000, 

Kalen Delaney, MS Press, ISBN: 0735609985 
http://www.insidesqlserver.com/

• Whitepaper: Index Tuning Wizard for Microsoft SQL 
Server 2000, http://msdn.microsoft.com/library/en-
us/dnsql2k/html/itwforsql.asp?frame=true

• Whitepaper: Improving Performance with Microsoft 
SQL Server 2000 Indexed Views, 
http://msdn.microsoft.com/library/en-
us/dnsql2k/html/indexedviews1.asp?frame=true
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Resources
• Whitepaper: Statistics Used by the Query Optimizer 

in Microsoft SQL Server 2000, 
http://msdn.microsoft.com/library/techart/statquery.ht
m

• Whitepaper: Database Architecture: The Storage 
Engine, http://msdn.microsoft.com/library/en-
us/dnsql2k/html/thestorageengine.asp?

• Subscribe to TSQLSolutions? Check out 
www.tsqlsolutions.com to get a trial subscription. 
Check out my 5 part series on Joins including “n-
Table Joins” where I discuss adding redundant keys. 
Instant Doc ID#23733
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Resources
• Whitepaper: Using Partitions in a Microsoft SQL 

Server 2000 Data Warehouse,
http://msdn.microsoft.com/library/techart/partitionsi
ndw.htm

• Support WebCast: SQL Server 2000 Profiler: 
What's New and How to Effectively Use It 
http://support.microsoft.com/default.aspx?scid=
%2Fservicedesks%2Fwebcasts%2Fwc111400%
2Fwcblurb111400%2Easp
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Thank you!
• Please drop off your 

session evaluations in the 
basket at the back of the 
room!

• Your comments are 
greatly appreciated!



 


