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Increasing the Speed of Incremental View Maintenance
Using the Cuckoo Algorithm

Afifeh Karimi Mosadegh! & Negin Daneshpour?*
IFaculty of Computer and Information Technology Engineering, Qazvin Branch, Islamic Azad
University
2Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran

Abstract

Data warehouse is a repository of integrated data that is collected from various sources. Data warehouse has
a capability of maintaining data from various sources in its view form. So, the view should be maintained
and updated during changes of sources. Since the increase in updates may cause costly overhead, it is
necessary to update views with high accuracy. Optimal Delta Evaluation method is one of the incremental
view maintenance method that can maintain materialized views efficiently in the data warehouse
environment. This method is one of the incremental view maintenance grouping methods. In this method
incremental maintenance expression is divided into groups, as a result access to some repeated relations is
minimized. As a final result, Optimal Delta Evaluation method can minimize the total accesses to relations.
The algorithm proposed in this paper, is the combination of optimal Delta Evaluation with Cuckoo heuristic
Algorithm that reduces maintenance time of views and thus speeds up this process. Cuckoo optimization
algorithm begins with an initial population. Trying to survive the Cuckoo makes the base to optimize the
algorithm. The results show that the Cuckoo algorithm is faster in order to update its incremental views
compared with previous methods.

Key words: data warehouse, Cuckoo algorithm, random search, optimization delta tree, incremental view
maintenance.
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Initial DeltaCuckoo Pop Base model2
Initial best Tree
While Condition_Algorithm
Output=DeltaCuckoo(CuckooPop Base model2);
Create number of trees by each trees
Output = SortMin(Output);

Best Tree = Output()
DeltaCuckoo Pop Base model2=
Generate Pop(best Tree);
End While

GOl ot 59591 aSands 1(F- )

(figure-4): Proposed algorithm pseudo code
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Initial Cuckoo Pop Base modell
Initial best habitat
While Condition_Algorithm
Output=Cuckoo(CuckooPop Base modell);
Dedicate Some Egg To Each Cuckoo
Output = SortMin(Output)
Best habitat = Output(0);
Cuckoo Pop Base modell=Generate Pop(best
habitat);
End While

a8 oo o8Il asal (V- i)
(figure-3): Cuckoo algorithm pseudo code
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(figure-5): Comparison of algorithms execution time. From Left: Optimal Delta Method, Genetics,Bacterial algorithm, Cuckoo
algorithm and Bee algorithm for a view with 4 base relations
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(table-4): Table of simulation parameters for a view with 6 base
relations

R | R, | R, | R, | R, | R,
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(figure-6): Comparison of algorithms execution time. From Left: Optimal Delta Method, Genetic algorithm,Bacterial algorithm,
Cuckoo algorithm and Bee algorithm for a view with 6 base relations
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(table-#): Table of simulation parameters for a view
with 8 base relations
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(table-5): Cost of executing Optimal Delta Method, Genetics
algorithm,Bacterial algorithm, Cuckoo algorithm and Bee
algorithm for a view with 6 base relations

Model GA Bacterial | Cuckoo Bee
(oid Method | Method | Method | Method
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(figure-7): Comparison of algorithms execution time. From Left: Optimal Delta Method, Genetic algorithm,Bacterial algorithm,
Cuckoo algorithm and Bee algorithm for a view with 8 base relations
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(table-7): Cost of executing Optimal Delta Method, Genetic
algorithm,Bacterial algorithm, Cuckoo algorithm and Bee
algorithm for a view with 8 base relations

Model GA Bacterial | Cuckoo Bee
(O1d Method | Method | Method | Method
Method)
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