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Improve performance:
● Add indices
● Precompute aggregates
● Change normalization
● ...
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WikiMedia schema revisions:

Source: http://yellowstone.cs.ucla.edu/schema-evolution/index.php/Schema_Evolution_Benchmark

● 90% require a write 
lock.

● Largest took 22 
hours to complete 
for wikipedia.
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Some systems can not go offline:
● Telecom, payment, airline reservation, online services

Ad-hoc solutions are insufficient:
● Fast hardware: Not scalable
● Splitting transformations: Non-transactional
● Lazy transformation: Difficult to get correct

The DBMS should provide a solution!
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To what degree do these solutions work?
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Benchmark: Creating an Index



Complex Transformations

No support by third party tools
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● Mixed results for basic (DDL) transformations:

○ Columns
○ Indices
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○ Data transformations

● Support for complex online transformations is mostly absent:
○ Change a primary key
○ Splitting and merging of tables
○ Changing the cardinality of a relationship
○ ...



Contributions

● Criteria for evaluating online schema change 
mechanisms in general, and for the relational 
model in particular.

● A concrete benchmark based on TPC-C to:
○ Compare existing solutions
○ Challenge the DB community to find 
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Criteria for Online Transformations
We have defined criteria for:

○ Functionality of OST
○ Performance of OST

We define:
○ Ideal behaviour
○ Acceptable behaviour

Based on characteristics of state of the art solutions.



Functional Criteria
A mechanism for schema transformations should:
● Allow simple and complex transformations
● Provide data in new schema upon commit 
● Satisfy the ACID properties
● Be declarative
● Support online upgrading of database applications
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Performance Characteristics

Impact on concurrent transactions:
● Blocking
● Aborts
● Slowdown
Performance of schema transformations:
● No aborts
● Time to commit
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Benchmark Process
● Setup database
● Start TPC-C
● Intro period
● Transform:

○ Schema
○ Stored procedures

● Outro period
● Stop TPC-C



Benchmark Cases



Implementation
Benchmark scripts available for:
● MySQL
● PostgreSQL
● Oracle (partially implemented)
● pt-online-schema-change (only basic cases)
Based on the HammerDB TPC-C implementation.



Conclusion

● Criteria for online schema changes:
○ Clarify the problem of OST
○ Identify ideal characteristics of a solution

● We have developed a benchmark to:
○ Show the extend of the problem
○ Compare performance of solutions
○ Challenge the DB community to find solutions for:

■ Better support for basic transformations
■ Support for complex transformations



For more info
Read the paper:
● A Benchmark for Non-blocking Schema Transformations

Download the benchmark implementations:
● http://wwwhome.ewi.utwente.nl/~weversl2/?page=ost

ADBIS 2015 paper:
● Analysis of the Blocking Behaviour of Schema Transformations in 

Relational Database Systems


