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A feature-based Method by butterfly Optimization
Algorithm to Predict the Execution Time of a Job in
Hadoop
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'Department of Computer Engineering, Yazd Branch, Islamic Azad University, Yazd, Iran,
Mollanoori.hadi@gmail.com, gandomi@iauyazd.ac.ir

Abstract

Hadoop is among important platforms used for big data processing whereby MapReduce operations can be
used to process big data in real time. One important challenge in big data processing using Hadoop is proper
scheduling of jobs executed in the framework, because correct and optimal execution of jobs hinges upon
predicting their execution time. This study aimed at estimating the execution time of jobs. To this end,
butterfly optimization algorithm was used to select important job features and the artificial neural network
was used for learning. Analyses showed lower error rates for butterfly optimization algorithm compared to
Particle Swarm Optimization algorithm, the Spotted Hyena Optimization algorithm, and the Firefly
algorithm. Results showed that the value of the objective function for feature selection decreased in the
proposed iteration-based method. In order to predict job execution time, the initial population in this method
increased, which in turn, reduced the Root Mean Square Error by about 25.85%. The proposed method
showed a lower execution time estimation error in comparison to other methods like Multilayer Neural
Network, Recursive Neural Network, Decision Tree, and Random Forest.

KEYWORDS:Hadoop, MapReduce, Butterfly Optimization Algorithm, Neural Network, Estimation of Job
Execution Time
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Butterfly Optimization algorithm for predict the execution
time of a job
Define feature vector B; = {B},B?, ..., BP} for predict the
execution time of a job
Set objective function :CostFun_Job = 0.5 X — Z n Y —-Y)2+
5XFS
Create initial population of Job feature vector BOA =<
By, By, ...,By >
Normalization dataset:
X —min
X=——0b-a)+a
max — min

Divide data into training and test data
Creating initial population of feature vectors
fori=1ton

if rand<0.5

B;=1
else
B;=0

end if

Classification Model Training by ANN

Evaluation B; by CostFun,,, = 0.5 X iZ{';l(l?i —Y)%205 % FS

Update best feature vectors

end for
while (t <= MaxIt)
fori=1ton
if rand<o0.
B;(t + 1) = B;(t) + (rand(0,1) X best — B;(t)) X S
X CostFun_Job(B;)P
else

Bi(t + 1) = B;(t) + (rand(0,1) X B;(t) — By(t)) X S X
CostFun_Job(B;)?
end if
Use conversion function:
ifrand(0,1) < T(B;)
Bi(t + 1) = =B;(t);
else

Bi(t+1) = B;(t)
end if
Update best feature vectors
end for
end while
BestSol vector for Classification and predict the execution time of a
job
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