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Index Tuning

¢ Uses of iIndexes
= Queries
= Updates

¢ |[ndex tuning: all commands count

¢ Previous work

= Focus on algorithms for index selection
= Provides tools for DBAS
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Autonomic Index Tuning Goals

+ General Questions:

= Investigate architectures for the integration of
self-tuning strategies with available DBMS
technology

= Achieve clean implementations with good
performance

+ Specific Questions:

= FInd a feasible index self-tuning strategy that
does not require human intervention
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Agents and DBMS

+ Agents: adaptabllity and proactivity
+ DBMS: performance and scalability

Layered Architecture : Integrated Architecture : Built-in Architecture :

Agents Systems

DBMS

; a Components
Agents Systems up
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Index Self-tuning based on
Differences

* On-line heuristic
¢ Evaluate commands as they are submitted

¢ Estimate alternative indexing solutions
= hypothetical indexes

+ Adapt index design on-the-fly
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Index Self-tuning based on
Differences

¢ Query Evaluation Strategy:
Benefit of Hypothetical Index =
Cost of Query with Actual Indexes —
Cost of Query with Hypothetical Indexes;
Update Accumulated Benefit of Hypothetical Index;
If (Accumulated Benefit of Hypothetical Index >
Cost to Create Hypothetical Index)
Then
Reset Accumulated Benefit of Hypothetical Index;
Materialize Hypothetical Index;
End if;
Update Accumulated Benefit of Actual Indexes Used,

¢ Updates follow similar rules, but consider indestoection
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Agent based Self-tuning

+ Architectures

= Agent architecture
= Integration architecture

* Pros & Cons

= Intrusive, but well delimited

= On-line: no human intervention, but limited time
to search solution space
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Agent based Self-tuning

+ Agent Architecture rvered Asen
(Kendall et al)

+ L ayered: ease of
construction

+ Well delimited 1 —
points of interaction =
with DBMS -
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Agent based Self-tuning

¢ |ntegrating the tuning agent with PostgreSQ

Postmaste

Postgres Postgres

Statement Statement

Processor Processor
— Statement
i I/

Storage
Structures
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Implementation Issues

¢ Environment:
= PostgreSQL 7.4 beta 3
= Agent coded Iin C++

¢ The DBMS must be altered to:

= Integrate agent with DBMS: collection of system
Information and carrying of actions

= Simulate “what-if” index configurations
* Focus on hypothetical indexes
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Implementation

* Hypothetical Indexes — create and explain
= Extended syntax for hypothetical indexes

= Estimation of statistics
e Selectivity
e Table/Index order correlation
e Number of tuples
e Number of index pages

= Optimizer mode for plan simulation
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Implementation

+ Hypothetical vs. Actual Indexes — creation time
¢ Actual index creation time grows with number of

tuples
+ Hypothetical indexes creation is almost
Instantaneous
+ No significant overhead to create hypothetical
Indexes
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Implementation

* Hypothetical vs. Actual Indexes — quality

Query Type | Query Text Estimation
Difference

Point query

Range and

aggregation
query

Ordering
query
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Conclusions and Future Work

¢ Contributions

= Agents can be integrated in DBMS to provide setiifig
functionality, with some impact on DBMS code

= Hypothetical indexes in PostgreSQL
= http://www.inf.puc-rio.br/~postgresql
+ Ongoing and future work

= Use better ways to estimate number of pages

= Experimental results of index self-tuning performarwe t
be published

= Investigate other uses of agents for DBMS selfrtgni
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