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Development of scalable big data storage system using network computing
technology
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ABSTRACT

As the Fourth Industrial Revolution era began, a variety of devices are running on the cloud. These various devices
continue to generate various types of data or large amounts of multimedia data. To handle this situation, a large amount
of storage is required, and big data technology is required to process stored data and obtain accurate information. NAS
(Network Attached Storage) or SAN (Storage Area Network) technology is typically used to build high-speed,
high-capacity storage in a network-based environment. In this paper, we propose a method to construct a mass storage
device using Network-DAS which is an extension technology of DAS (Direct Attached Storage). Benchmark experiments
were performed to verify the scalability of the storage system with 76 HDD. Experimental results show that the proposed
high performance mass storage system is scalable and reliable.
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Fig. 1 Annual Size of the Global Datasphere [1]
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2.1. NAS (Network Attached Storage)
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Fig. 2 Architecture of NAS and SAN
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Fig. 3 Architecture of NDAS

2.2, SAN (Storage Area Network)
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Fig. 4 Storage System using NDAS
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Table. 1 Experiment Environment

- Intel Core 17-4770
- 8GB Ram
- Intel 1 Gbps NIC

Hardware - Cisco 1Gbps Switch 3 EA

- Seagate 1TB Barracuda 78 EA

- Samsung 850 pro 128GB 18 EA
Software - Linux CentOS 6.7

- NDAS Linux Driver 1.1.27
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Fig. 6 Single Storage Performance
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Table. 2 Characteristics of Workloads

Average size of
I/O Request (KB)

R w Total R W Total
Exchange | 5.9 5.6 11.5 383 36.1 74.4
Financial | 1.1 49 5.9 3.1 13.9 | 17.08

Size of Total I/O (GB)
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(a) Result of Exchange workload

120

100

80

60

Bandwidth (MB/s)

40

1 Threads ——
20 4 Threads —»— |
16 Threads

64 Threads

0

3 9 15 21 27 33 39 45 ©&1

# of Disks (RAID 0)

57 63 69 75

(b) Result of Financial workload
Fig. 7 Architecture of NAS and SAN
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Table. 3 Performance Comparison of HDD and NDAS
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* Low
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