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Abstract

An inherit problem exists in the small office home office (SOHO) wireless router is the connectivity
issue, specially when dynamic host configuration protocol (DHCP)'s pool is running out. SOHO wireless
router is designed to serve a small number of wireless clients. The modification of the OS is possible
with some restrictions, especially the size. This research has modified the wireless router OS using
simple smart algorithm to enhance the flexibility of dynamic allocation in DHCP server for SOHO
wireless router. It switches the selection process of DHCP server that considering resource allocation of
each joined DHCP relays. The modified wirelesss router is able to serve more than 10 times connected
clients compared to using the original firmware with more than twice longer service time duration.
This paper deals with the examination of the proposed simple smart algorithm in real SOHO wireless
router. © 2020 IEEE.
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Simple Smart Algorithm for Flexibility of Dynamic
Allocation in DHCP Server for SOHO Wireless
Router

Wahyul Amien Syafei
Department of Electrical Engineering
Diponegoro University
Semarang, Indonesia
wasyafei@live.undip.ac.id

Abstract— An inherit problem exists in the small office
home office (SOHO) wireless router is the connectivity issue,
specially when dynamic host configuration protocol (DHCP)’s
pool is running out. SOHO wireless router is designed to serve
a small number of wireless clients. The modification of the OS
is possible with some restrictions, especially the size. This
research has modified the wireless router OS using simple
smart algorithm to enhance the flexibility of dynamic
allocation in DHCP server for SOHO wireless router. It
switches the selection process of DHCP server that considering
resource allocation of each joined DHCP relays. The modified
wirelesss router is able to serve more than 10 times connected
clients compared to using the original firmware with more
than twice longer service time duration. This paper deals with
the examination of the proposed simple smart algorithm in real
SOHO wireless router.

Keywords—SOHO; wireless router; DHCP; relay;
Cisco; network; simple algorithm;

server;

I. INTRODUCTION

Nowaday, wireless router becomes an essential device
due the need for internet connectivity. It is used widely in
small office, home, or dormitory because of its simplicity.
User do not need any cable to connect to the internet which
makes a tidy environment. The wireless router could support
a network with several clients that require an Internet
connection. Each client is provided both private and public
internet protocol (IP) address. The IP distribution process
could be helped by the DHCP server. It distributes the 1P
address to several network segments that joined in the
network. However, the DHCP service can be unavailable
because of the limit of the memory happened and a DHCP
starvation attack [1]. In other side, the DHCP pool must
always be available when clients in the specific part of the
network request the connectivities.

In the network type C, a wireless router is able to provide
IP address version 4 (IPv4) up to 253 clients [2]. However,
for small coverage purpose as SOHO (small office home
office) the number of connected client is limited to 15. Other
problem is the connection may become unstable when it
serves full clients for longer than 24 hours. Clients or other
activities could overload the wireless router with low
memory and low CPU so it is needed to be resetted.
Switching of DHCP service served by the wireless router to
DHCP relay could become an alternative solution for this
problem because the DHCP relay takes the handling of the
load.

Yosua Alvin Adi Soetrisno
Department of Electrical Engineering
Diponegoro University
Semarang, Indonesia
yosua@live.undip.ac.id

Agung Budi Prasetijo
Department of Computer Engineering
Diponegoro University
Semarang, Indonesia
agungprasetijo@ce.undip.ac.id

Other solution is reprogramming the DHCP server. It can
mitigate problems due to the lack of DHCP information
because of the low resource. It is found that the resource of
DHCP cand be overwhelmed by the running service or by
the attack. This solution also can handle the proprietary
limitation of branded wireless router. Some of them which
act as the DHCP server for DHCP relay only can be
connected to the same brand. In this situation, the OpenWRT
can be used to bridge this problem. After some
modifications, the wireless router can be connected to some
generic brand routers. [3].

Several researches have been done in DHCP field. Relay
agent was used to add information and comprise a DHCP
option in a generic router [4]. A combination of adaptive IP
lease time and dynamic IP pool range was used to reduce IP
peak usage based on usage pattern and user roles [5]. To
limit DHCP broadcasting, MAC address of the client was
stored somewhere in the network [6]. Factory firmware was
modified by [8] to allow backward compatibility and co-
existence of [P based application for different routers.

Other use of smart agen was proposed in [7], after
detecting unsufficient memory allocation, it switched to the
nearest DHCP relay as a backup, automatically. [8] proposed
the DHCP agent that could operate in multi-IP connection
and pool scenario. It was located between two routers to
monitor different network segments. Smart agent also could
detect the presence of users requesting a route planning in a
certain path. The path planning was used to reroute the
DHCEP load to another router when low service reservation
happened [9].

As a continuation of the previous research [1], the main
contribution of this research is developing a smart agent to
control the DHCP packet and auto triggering router
command. It is an alternative solution for connecting multi
proprietary limited device. This solution overcomes the
limitation of a connected client and enhances the durability
of the service. The smart gen is developed by using Phyton
and installed on the PC. This paper presents performance
examination of the proposed simple smart algorithm in real
SOHO wireless router under Cisco old series.

II. THE METHODOLOGY

In this section, the research methodology is briefy
exposed in two aspects, i.e. the simple smart algorithm and
the parts of the proposed system.
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I. Introduction

Stroke is a cerebrovascular disease involving blood vessels inside the
brain, hence giving it ability to impair one’s motoric ability if damaged.

Two main causes of rogg%tﬁ%%gm%g ﬂ%gl&ﬂ &n internal blood
vessel ruptures [1]. According to World Health Organization (WHO),

stroke world’s second largest killer and third largest cause of disabilities
[2]. Negative effects on stroke are multidimensional, affecting the
patient’s life quality, as well as their families and caregiver.
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Abstract:

High Priority Vehicles (HPVs) provide emergency services that require them to arrive at

the service destinations without unexpected delays. Traffic regulations across the work

V. Conclusions emphasize this need by giving HPVs the highest priority on the road. However,
prioritizing HPVs does not guarantee rapid emergency services in big cities, e.g.,
Surabaya, Indonesia, where roads are usually congested. In this paper, we present a

IV. Experimental
Results

Authors smart navigation system as a mobile application that routes HPVs through the fastest
) paths to their destinations using Dijkstra's algorithm. It also communicates with the
Figures traffic lights so that HPVs can preemptively control the traffic signals in order to reduce
delays at the intersections. We implemented the application on Android OS and built a
References traffic-light controller unit, which enables the application to interact with the traffic-light
system seamlessly. We validated the efficacy of the proposed system through extensive
Keywords experiments in a simulated environment.
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road that is shared by all road users (i.e., vehicles).
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