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Abstract: This research aims to identify the components of cybersecurity of the
Internet of Things and mutual authentication. In this paper, considering the
unique and specific nature of the subject, the breadth and richness of research
in this field, the ease of access to resources, and the study and summary of all
related articles, the metasynthesis method has been used. Metasynthesis is a
method that combines data from other studies with specific steps to meet the
researcher's goal and yields new results. Using the Sandelowski and Barso
model, and the keywords of Internet of Things security, privacy, network
security, and mutual authentication, about 65 foreign and domestic scientific
research articles published from 2014 to 2023 and materials collected from
foreign databases and Persian articles published in scientific and research
journals and publications in the country from 2015 to 2022 were found, of which
the number of foreign articles was 47 and the number of domestic articles was
18. After reviewing and filtering, 40 articles were selected to extract the required
content of the article, of which 34 were foreign articles and 6 Persian articles
were selected. Among the components identified were threat control, access
control, technical control, firewall protection, API security, security gateways,
authentication, and tokens.

Keywords: Internet of Things Security, Privacy, Network Security, Mutual
Authentication.
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Extended Abstract

Introduction

The introduction of the Internet of Things (IoT), a critical technology
in modern society, has significant implications for cybersecurity. loT
devices are ubiquitously connected and often lack essential security
features. This makes the [oT vulnerable to a wide range of cyberattacks.
Cyberattacks can exploit these vulnerabilities to obtain sensitive data,

launch distributed denial-of-service (DDoS) attacks, and even
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compromise critical infrastructure. A large-scale cyberattack on IoT networks could have severe
consequences, including disruption of essential services and widespread economic damage.

The Internet of Things is a complex network of interconnected devices and people that work
together to monitor and exchange information about usage and environmental conditions. It
consists of smart devices equipped with embedded systems, including processors, sensors, and
connected hardware that collect, transmit, and respond to the information they receive. These
devices communicate with each other in their surroundings in the IoT ecosystem through an IoT
gateway with another nearby device to exchange sensor data.

Theoretical framework

Various researches on cybersecurity and authentication protocols in the field of Internet of Things
have been conducted by researchers, some of which are introduced: Ghasemi in research in the
field of Internet of Things the Iranian Telecommunications Research Center (Communications
and Information Technology Research Institute) has carried out projects to investigate the
implementation of Internet of Things technology and its security in Iran. One of these projects was
titled “Developing the Internet of Things Business in the Country”. In this project, based on the
experiences of different countries in the fields of governance, business, applications and
technologies, initial studies were conducted, and Iran’s roadmap was determined with the aim of
using new technologies such as the Internet of Things to increase economic welfare, quality of life
and environmental protection to achieve the economic vision of 1404 (Roohollah., 2015).

In their research, Arkian and colleagues show that despite the research conducted on the Internet
of Things and its security, various attacks have been introduced that have affected the space of
this concept and its related technologies. The results show that countermeasures are merely
reactive. Although these issues are changing due to regulatory restrictions, approval by
government centers does not mean security. The issue of security in the Internet of Things can be
considered the most important challenge in the development of this technology. In this regard,
various standards are being developed, but the security requirements of the Internet of Things and
even its risks have not been well identified and analyzed. By reviewing the articles and books
presented in the field of Internet of Things security, it can be seen that security must be considered
at all levels of packages and services. Therefore, security features will exist at all stages of system
development. This type of security development is called the "defense in depth" approach. This
approach embeds security into the heart of the IoT network and allows organizations and
companies to have more time to defend their resources by reciprocally engaging attackers (Arkian,
2015).

In a study, Rahnavard and Mohammadian introduced the knowledge management system as a
system for covering the process of creating, collecting, organizing, disseminating, and applying
knowledge in an organization, or the art of creating value from the organization's intangible assets.
They consider senior management support, role modeling, knowledge architecture, people
involvement, information systems infrastructure, strategy and goals, knowledge measurement,
organizational infrastructure, training, human resources, motivation, organizational culture, and
teamwork as basic factors for the success of any knowledge management system (Rahnavard,
2015).

Methodology
This research is a review in terms of its purpose and based on the method of collecting research
data of the documentary-metasynthesis type. In the present study, the statistical population
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including previous research (articles, projects, and theses in the field of Internet of Things
security), was selected in the conducted reviews of 65 articles and research. In this study, the
seven-step metasynthesis method of Sandelowski and Barso (2006) was used.

Discussion and Results

This article provides a comprehensive overview of the most critical security considerations related
to the Internet of Things. Companies with an IoT presence should understand and develop
comprehensive monitoring. They should also provide tools to quickly identify any unusual activity
on their networks. These tools should be used. Advanced detection tools leverage powerful
technologies, such as machine learning and artificial intelligence algorithms, to analyze large data
sets generated during normal network operations and alert administrators to deviations. By
allowing organizations to respond quickly to security incidents and anticipate potential threats
before they occur, layered defense mechanisms can significantly minimize the damage caused by
cyberattacks.

Conclusion

The research shows that as IoT technology advances, so do the associated security risks.
The increasing frequency of cyberattacks that involve exploiting a common type of loT
device to gain access and compromise the entire network has underscored the importance
of IoT security. Ensuring the safety of networks that rely on IoT devices has become an
essential priority. IoT security is a diverse range of techniques, strategies, protocols, and
practices that aim to minimize the growing vulnerabilities posed by IoT to modern
businesses. To ensure that IoT networks are protected from potential attacks, it is crucial
that computer science/engineering professionals, such as researchers, scientists, and
academics, stay up-to-date with the latest IoT security solutions.

A developer’s focus for building a smart object should be on developing secure software
and secure integration. For those deploying IoT systems, hardware security and
authentication are critical measures. Similarly, for operators, keeping systems up to date,
malware mitigation, auditing, infrastructure protection, and credential protection are key
measures in [oT security. However, with IoT deployments, it is crucial to weigh the cost
of security against the risks before committing.
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