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ABSTRACT -The advancement in computerized
technology today has reached the level where
technology is required in every aspect of life. Every day
people use digital storage to store digital information.
Digital storage could be the personal device or the
storage inside the network. The personal device
possesses a limitation of small storage size whereas
dedicated storage device like Network Attach Storage
(NAS) offers larger storage capacity. However, the
commercial NAS device is expensive and not suitable
for personal use or small business enterprise. Therefore,
this paper aims to provide the development of a NAS
device with less cost using a small microprocessor while
maintaining common functions and capabilities of NAS.
The Raspberry Pi is the main components used in the
study respectively. The developed device works as per
the requirements and provides an alternative solution in
a digital storage device.

1. INTRODUCTION

Across the world the revolution in technology
advancement relates to Industry Revolution 4.0 (IR4.0),
a new phase in the industry that focuses heavily on
interconnectivity, automation, machine learning, and
real-time data. In supporting the IR4.0 advancement,
current computerized system has shifted to the
distributed computing which involves connected
devices that communicates with each other inside the
network. One part of the distributed computing relates
to the Network Attached Storage (NAS) [1][2].

NAS is a dedicated file storage that enables
multiple users and devices to retrieve data from
centralized disk capacity within the same network.
Resources can be shared with the non-storage device on
the network. It solves the problem of limited storage in
the user devices. Although, the necessity of network
storage has become critical as daily data communication
has increased, the price of dedicated NAS available in
the market is still really expensive which can cost few
thousands for few TB storage capacity. Normally, it is
not affordable to small companies or home users, and
the need of NAS device at a lower cost is really
demanding.

The challenge is to prepare NAS device with less
cost and affordable without effecting the function of
NAS itself [3]. Microprocessor is the best solution to be
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use as the NAS controller and as management device.
The microprocessor, for example Raspberry Pi [4] offers
a size of a credit card with cheapest price, key computer
functions, a motherboard, and operating system. The
Raspberry Pi can also be integrated with hard disk drive
to create an improved NAS device. Thus, the aim of this
study is to develop a low-cost NAS that supports
extended storage.

The rest of this paper is structured as follows: The
following section describes a prototype design, whereas
the subsequent section presents the result and discussion
of the study. The paper ends with a conclusion.

2. METHODOLOGY

Figure 1 shows the architecture design of the
proposed prototype. The prototype was developed using
a microprocessor, Raspberry Pi 3 Model B+. The
Raspberry Pi was chosen as the main processing unit
based on its existing features such as low price, small
size, and wireless and cable connections. In this design,
the external hard disk drive was connected to the
processing unit that act as the storage medium. The
“Raspbian” open-source operating system was used.
Four USB ports were used to support extended storage
using USB connectors. The ethernet cable (RJ45),
network device, such as router or switch were used to
provide the communication medium between the

devices. Figure 2 depicts the complete hardware set up
for the prototype.

ected to network using
Ethernet cable

Esternal Hard Disk Drive

Wireless Router

Figure 1 The architecture design of the NAS
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Figure 2 Complete hardware set up

3.  RESULT AND DISCUSSION

There were some tests conducted, for instance
connectivity test among the Raspberry Pi, network
device, and external hard disk drive, and the network
connection test. All these tests were successfully
executed and vyields expected results. All devices
accepted the inputs and processed the outputs and
allowed two-way communication. In Figure 3 and 4, the
“ifconfig” command, and “ping” commands were used
to check the network connection of in and out data
transmission of the Raspberry Pi. The external HDD
was mounted automatically to the directory that already
set in the boot initialization. Command “df -4 was used
to verify and check if the hard drive mount properly. A
directory inside the external drive was created to verify
the external drive functions correctly. These are shown
in Figure 5 and 6.

Figure 3 Check the IP Address for network
setup

Figure 4 Verify the connection to the router
gateway

Figure 6 Create new folder and view the folder

Figure 7-8 shows the results of the network test.
“ping” commands were used to verify the available
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connection within the network between Raspberry Pi
and other device. The results show the prototype able to
communicate with other devices as intended.

Figure 8 Windows desktop ping to Raspberry Pi

4. CONCLUSION

As conclusion, this study has shown that low price
NAS are able to develop without eliminating key
functionalities likes files transfer within the same
network, allows users to collaborate and share
information more effectively, and provides backup and
recovery functions. However, the work can be improved
by adding web or mobile applications to manage the
NAS device. This study opens new opportunity for
future advancement in network storage technology.
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