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An Evaluation and Comparison of Power Reduction for Multiple Disk Drive
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Abstract Nowadays, Reducing the power of storage system has been an important issue as data reliability. Thus we have
proposed RAPoSDA(Replica Assisted Power Saving Disk Array) that method reduce the power consumption of the storage
systems with keeping the reliability of data by utilizing the primary-backup configuration. But we have not verified its perfor-

mance and efficiency of power reduction under workloads yet. In this paper, we evaluate and compare the performance and

efficiency of power reduction of RAPoSDA and related method by the simulator we developed.

Key words Storage, Power Reduction, Simulation
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Table 1 A table of status and corresponding power consumption
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Fig.1 Configuration of RAPoSDA
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Fig.2 Write process of RAPoOSDA
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Fig.3 Read process of RAPoSDA
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Fig.4 Configuration of the simulator
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Table 2 Prameters of hard disk drive using by the simulator
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Table 3 Configuration of storage system on this simulation

# of disks Normal MAID RAPoSDA
Cache Mem | - | Cache Mem | - | Cache Mem | 16GB
128 Cache Disks | - | Cache Disks | 1 | Cache Disks 1
Data Disks | 128 | Data Disks | 128 | Data Disks 128
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Table 4 Parameters of synthetic workload
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Fig.5 Energy Consumption
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Fig.6 Power Reduction of RAPoSDA and MAID
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Fig.7 Number of Spinup in RAPoSDA and MAID
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Fig.8 Number of cache memory buffer overflow in RAPoSDA
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Table 5 Average Response time of each configuration [sec]

Configuration
Read:Write | Normal | MAID | RAPoSDA
7:3 0.02 9.55 5.75
5:5 0.02 7.25 3.70
3.7 0.02 4.14 1.57
S. 0O0QoOao
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