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(Performance Evaluation of Energy Management Algorithms

Abstract :

for MapReduce System)
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Analyzing large scale data has become an important activity for many organizations.

Since MapReduce is a promising tool for processing the massive data sets, there are increasing

studies to evaluate the performance of various algorithms related to MapReduce. In this paper,

we first develop a simulation framework that includes MapReduce workload model,

model,

data center

and the model of data access pattern. Then we propose two algorithms that can reduce

the energy consumption of MapReduce systems. Using the simulation framework, we evaluate the

performance of the

proposed

algorithms under different

configurations of data centers.

application

characteristics and
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Table 1. Job types in workload model
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Fig. 1 Workload model scenario
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Table 2. Model parameters

Wil W w7
Number of Racks 75, 300
Number of Nodes 3000
Rack Transition Time (s) 300
Node Transition Time (s) 30
Number of M / R Slots per Server |10/ 5
Idle Server Power (w/h) 100
Run Server Power (w/h) 500
Internal / External Network (Gbps) [128 / 64
Hot Data Layout 0, 0.9
Hot Data Ratio (%) 40
Hot Data Access Ratio (%) 80

Tum-ondelay  —~  Assign task

off ) Turn-off delay ( i ) Complete a task ( Run
N
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Fig. 2 State transition diagram for a server
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Fig. 5. Simulation model
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