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CONSOLIDATION OF TABLE INDEX STRUCTURE 
Understanding of table index structure is often omitted skill by the tuner.
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AGENDA

• Introduction to the concept of index consolidation

• Analyzing table usage patterns 

• Analyzing query usage patterns

• Actual index consolidation recommendations

• BONUS - Clustered index consolidation on big tables
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Introduction to the concept of index consolidation
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INDEX ADVANTAGES

• Reduce memory read operations 

• Reduce CPU & Storage IO time requirements for the queries

• Save RAM capacity

• Server automatically create composite column stats on index key
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INDEX DISADVANTAGES

• Can be tricky to correctly configure
• Partitioning, Filtering, Key order (for columnstore)

• Requires extra disk space (often cumulatively more than table data itself)

• Increase maintenance times and sometimes extra maintenance (Filtered Indexes / Partitioned 
indexes)

• Can be disqualified from query tuning over time (due to fragmentation – index tipping point)
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INDEX BAD HABITS

• Making of indexes without evaluation of existing index structure on table

• Dumping Index recommendations without evaluation of table state

• sys.dm_db_missing_index_details table

• Query plan > Missing index 

• To prevent this, we need to work on index consolidation procedure regularly



www.Woodler.eu

Analyzing table usage patterns 
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TABLE USAGE PATTERNS

• High read table

• Variety of more indexes doesn’t have a bad performance impact

• Be careful with selectivity of your queries, server favor index joins only for very 
selective one, otherwise it drop query execution to clustered index scans

• High write table

• Careful consideration is needed during index creation 

• Need to identify type of operations (updates or inserts?) on table

• Mixture of both

• Usual situation for OLTP workload

• We need to evaluate amount of reads vs updates/inserts on the table

• Then amount of useful indexes might be setup after
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WHERE TO FIND RELEVANT DATA?

SELECT * FROM SYS.dm_db_index_usage_stats AS a WHERE a.object_id =
Object_id('sales.salesorderdetail')
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THROUGH SMT
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Analyzing query usage patterns
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UNDERSTANDING QUERY 
PATTERNS

• We need to know how queries are using our table

• Read Patterns 

• On which columns are we searching table?

• What values are used during table searches? 

• Which other columns are needed for the queries?

• Write Patterns

• Not every write is insert, It could also be an update 

• Update could be for specific column thus affects only specific set of indexes

• Insert affects all indexes on the table
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READ PATTERNS

• So we need to somehow understand our queries on specific table. 
Collection Time!

• You can use several tools to do so. 

- Query Plan Cache

- SQL Audit Feature (It was enterprise edition only)

- Extended events

- Missing index rcmd.. 

• Then we need to analyze usage patterns. 
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Actual index consolidation recommendations
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REVIEW INDEX KEY DEFINITION

• Index Key order matters 

• (ColA,ColB <> ColB,ColA)

• Key Column selectivity is important but not always trustworthy 

• Application usage patterns matter

• Key filtering

• Ordering

• Query importance

• You may always make an educated guess, but prepare your self to analyze 
& hotfix after deployment of change
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START WITH EASY OPTIONS

• Simple consolidation 

• Look for duplicate key index

• Remove low or not read indexes

• Favor equality indexes instead of inequality based one
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ADVANCED OPTIMIZATION

• Check for key value distribution 

• How are your queries using the table

• Which parameters are used and what is possible from application 
perspective

• Adapt indexes to most resource intensive queries found (Covering index)
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OUTRO

• Don’t forget to regularly review your index usage 

• Monitor your SQL Server continuously to allow you to make the right decision 
on table indexes.

• We often see the same application used by different customer having different 
usage statistics, so single recommendation approach to all is not possible

• Review your query usage on tables, it could really change your mind 
regarding the final index design 

• Maintain your databases regularly
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Q&A
Thank You!
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Pěkný den

DĚKUJI ZA 
POZORNOST• Do you love SQL Server?

• Like a personal challenge?

• Happy to learn new stuff?

• Analytical?

• Like to technically own critical 
customer systems? 

• We welcome you in our team!

Woodler Hiring!

▪ Woodler is only dedicated company in CZ/SK specializing directly 

on performance tuning and root cause analysis for SQL Servers. 

▪ Contact: office@Woodler.eu
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BONUS
Clustered index consolidation on big tables
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CCI

• Decrease costly scans on tables by using CCI

• It reduce Reads of the queries

• But first understand implications

• No seek on CCI

• Costly lookups if any – Partially fixed by CUs

• Use covering NC indexes

• It is must for OLTP workload!

• Preorder CCI by creating standard CL index on table

• Will result in better compressed index
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NC INDEX TIPPING POINT

• Tipping point (when QO choose to scan table instead nonclustered index)

• Counted only for non-covering non-clustered indexes

• Rough point is between 25-33% of table data pages

• However, parallelism, some server settings (processor affinity and I/O affinity), 
memory and table size – all can have an impact. 

• Compensate by 

• WITH (INDEX (‘indexname’)) 

• WITH(FORCESEEK)

• ideally use COVERING INDEX


