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ABSTRACT

Oman reached an advanced position in among the top 10 countries in the Global Cyber Security Readiness Index,
raising the contribution of the cybersecurity market in the Sultanate of Oman by 20% of the total contribution of the
information technology sector, and providing 1,000 jobs or income-generating opportunities in the field of cyberse-
curity. In addition to Omanizing cybersecurity professions in the government sector by 90%, increasing the percent-
age of self-employment in cybersecurity by 80%. Moreover, attracting 2 foreign companies working in the field of
cybersecurity to have a presence in the Sultanate of Oman. The rapid advancement of emerging technologies has
resulted in an increased number of cyber threats and attacks. This research examines the challenges and solutions
associated with cybersecurity in the age of emerging technologies. Research begins by discussing the key emerging
technologies, including artificial intelligence, blockchain, and the Internet of Things, and their potential vulnerabili-
ties to cyber attacks. The research further analyzes the current cybersecurity landscape and identifies the challenges
associated with securing emerging technologies. These challenges include the shortage of skilled cybersecurity pro-
fessionals, the complexity of emerging technologies, and the lack of regulatory frameworks. This research evaluates
various solutions to address these challenges. It discusses the importance of cybersecurity awareness training, the
need for innovative cybersecurity solutions, and the role of regulation and policy in securing emerging technologies.
Research concludes by emphasizing the criticality of cybersecurity in the age of emerging technologies and the need
for a proactive approach to mitigate cyber risks. It calls for increased collaboration between stakeholders, including
businesses, governments, and academia, to establish a comprehensive cybersecurity strategy that can effectively ad-
dress the challenges associated with securing emerging technologies. Overall, this research paper provides valuable
insights for cybersecurity professionals, policymakers, and other stakeholders interested in securing emerging tech-
nologies.

Introduction

Cyber security is to protect or maintain the security of computers, mobile phones, networks and systems applications
from the risks, threats and hacking they face or may face in the future. As the world's commercial and human activi-
ties expand and move to digital systems to facilitate and facilitate transactions because of the evolution of science, it
is essential to protect these systems from intrusions and unauthorized access. The success of this entry and the pene-
tration of these networks is called a "cyber-attack" data, theft, tampering and destruction of the system ", where the
hacker has access by unblocking the gaps and accessing the system or sending these gaps via the URL link, More
and more at the last minute where you receive a message stating your profit in the amount of material or moral prize
associated with a link You should enter the attached link to find out the details but when you click on this link, All
your data in the phone will be exposed to hackers and can do whatever they want. For example, the cyber-attack on
the date of March 20 2013 in South Korea, where a cyber-attack targeting banks, broadcasters and media servers
destroyed banking transactions by over waiting the master and 32000 computers were temporarily destroyed and 3
television stations (shinhan, YTN, N, MBC) were temporarily shut down. The attack caused $650 million in eco-
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nomic damage. The Sultanate of Oman has taken a keen interest in technical and digital protection by explaining its
goal in the Oman Vision 2040. The vision is oriented towards the digital transformation that the Sultanate has wit-
nessed in the coming years. It highlighted what was discussed in the blueprints of the Vision for Development at the
Amman Conference on Electronic Security (Cyber Security in the light of the performance indicators of the Oman
Vision 2040). The conference discussed cyber effects, electronic and technical upgrading and its importance by pro-
tecting companies, government, institutions and individuals from potential internet risks, threats and hacks.

Literature Review

It is essential to strengthen cybersecurity to ensure cybersecurity and the spread of cybersecurity to extend its scope,
targeting individuals, accessions, infrastructure and nationality. Due to the rapid advancement of IOT (Internet of
Things), Al (artificial intelligence.), Block chaine and 5G and its expansion and spread to health, communications,
transportation and services. This caused some security problems and challenges that threatened cybersecurity..

As science has evolved, things have expanded and spread. New systems and devices have been innovated.
The reason why the father has a pumped-together network has led to the expansion of the criminal surface (Jung et
al., 2020).

As science has evolved, the Internet of things has expanded, spread and evolved, and its systems, new devic-
es and innovative methods have been innovated. This has led to the existence of large interconnected networks, which
has led to the expansion of the attack and the many breakthroughs(Jung et al., 2020). For attacks, data poisoning and
hostile attacks, whose performance and integrity can expose these networks as an example of the danger facing arti-
ficial intelligence and machine learning technologies (Biggio et al. <2018). In addition, the distributed and decentral-
ized nature of blockchain technology presents unique cybersecurity challenges, including unanimous attacks and
smart contract weaknesses (Conti et al. <2018).

Security challenges to cyberspace have shown the cause of security weaknesses for which it is difficult to
ensure appropriate security measures in the field of emerging technology. Among these challenges is that there is no
set of universally accepted standards or regulations for IoT devices, Al algorithms or blockchain protocols and the
non-dissemination of techniques in appropriate enlargement frameworks leading to gaps and weaknesses in the secu-
rity of these techniques(Vicente et al., 2018) (Cavusoglu et al., 2019).

One of the challenges faced by cybersecurity in today's emerging technologies is internal threats and human
factors. Internal threats are through inadvertent or non-abusive errors of employees as well as espionage. As a result,
data leaks and cyberattacks occur (Sabottke et al., 2019). Human factors are through lack of awareness and lack of
expertise and trainees in cybersecurity, cybersecurity and network protection (Khan et al., 2019.

The vision of Oman 2040 is to transform Oman and the Omani community into a society based on
knowledge and science. The vision has therefore paid great attention in the field of technology and innovation. The
vision has highlighted the importance of technology and the creation of smart cities and the development of the digi-
tal economy.

The paper discussed "Addressing cybersecurity challenges and solutions in the era of emerging technolo-
gies" The challenges and damage that cybersecurity and emerging technology can face and how they can be capable
of cybersecurity and technology emerging from their confrontation and how they can be addressed and addressed, by
building the hands of a skilled worker in this field and strong security measures. The paper included the attention of
the vision of Amman 2040 on technology and cybersecurity. In order to address these security challenges, coopera-
tion with the experts in this field and exchange experiences to benefit from these experiences in achieving and com-
pleting the vision in the fullest manner. Finally, the Oman Vision 2040 stresses the importance of cybersecurity and
the need and quality in the future for development and development.

Analysis, Solutions and Framework
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There are many means and procedures to enhance and ensure information security, including:

Implementing Robust Security Measures: Institutions must implement robust security measures such as bi-
lateral authentication or verification using a code that connects via text message and data encryption. These proce-
dures may limit unauthorized access, preserve privacy and reduce hacks (Yampolskiy, 2018).

Building a Skilled Cybersecurity Workforce: by increasing trained staff and periodically training them so
that they are fully prepared to protect these networks from intrusions and attacks and their continued familiarity with
them and their ability to fill gaps. Bring experienced and talented cybersecurity professionals to be ready to face
challenges and breakthroughs. (Carayon and Silva, 2018).

Foster Collaboration and Information Sharing :The aim of information exchange among stakeholders, gov-
ernment institutions, academics, individuals, companies and industry is to share information, experiences and expe-
riences in dealing with gaps, cyberattacking, acquiring experience and promoting collective defence (Eckert &
Gritzalis, 2017). To solve gaps and detect weaknesses in any system as quickly and efficiently as possible.

Integrate Security into the Design and Development of Emerging Technologies: To prevent weaknesses and
address gaps in the system, Security by Design "and" privacy by design "principles are incorporated. Practitioners
and programmers must develop highly protected methods and hard-to-decipher encryption methods, experience these
points and test vulnerabilities to ensure full protection and mitigation of weaknesses. (McGetrick & Houmb, 2020).

Leverage Emerging Technologies for Cybersecurity: Al, automated education and automated response sys-
tems are able to detect and detect unwanted gaps and activities using some algorithms to detect gaps and unusual
activities that indicate an cyberattack and deter them. This is an example of these technologies being able to increase
cybersecurity and enhance cybersecurity efficiency (Wu et al., 2019).

Enact Effective Policies and Regulations: The duty of the government and regulatory bodies to protect pri-
vacy and promote the practice of cybersecurity is to establish certain laws and legislation so that there are standards
to be complied with, and to comply with certain security practices of organizations and impose penalties in case of
non-compliance with these laws and legislation(EU Cybersecurity Act, 2019). This will contribute to raising the
cybersecurity standard of institutions and individuals and motivate organizations to give priority to cybersecurity.

Proposed Framework
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Recover

CYBERSECURITY
FRAMEWORK

Figure 1. Proposed Framework

Identify

Identification capabilities are focused on laying the foundation for an effective cybersecurity program. This role helps
the organization better understand how to manage cybersecurity risks for systems, people, assets, data, and skills. To
enable the organization to focus and prioritize its efforts in alignment with its risk management strategy and business
needs, this role will provide business context, resources supporting critical functions, and relevant cybersecurity
risks. stressed the importance of understanding The main activities of this group are:

* Identify physical and software assets to form the basis of an asset management program

* Identification of the organization's business environment, including its role in the supply chain;

* Identify the cybersecurity policy established to define the governance program and identify the legal and
regulatory requirements related to the cybersecurity function of the organization

* Identify asset vulnerabilities, threats to internal and external organizational resources, and risk response
activities for risk assessment.

* Establishing a risk management strategy, including determining risk tolerance

* Identify supply chain risk management strategies, including priorities, constraints, risk tolerances and as-
sumptions used to support risk decisions related to supply chain risk management.

Protect

Protection capabilities outline appropriate safeguards to ensure the delivery of critical infrastructure services and
support the ability to limit or contain the impact of potential cybersecurity events. Important activities of this group
include:

* Implement identity management and access control safeguards within your organization, including physi-
cal and remote access.

* Empower employees through security awareness training, including role-based and privileged user training
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* Establish data protection in line with the organization's risk strategy to protect the confidentiality, integrity
and availability of information.

* Implementation of processes and procedures to maintain and manage the protection of information sys-
tems and assets;

* Protection of corporate resources through maintenance, including remote maintenance activities

* Management of technology to ensure system security and resilience consistent with organizational poli-
cies, procedures, and agreements.

Detect

Detecting potential cybersecurity incidents is very important, and this feature defines appropriate activities for timely
detection of cybersecurity event occurrences. This role includes activities such as:

* Ensure that anomalies and events are identified and their potential impact is understood

* Implement continuous monitoring capabilities to monitor cybersecurity events and verify the effectiveness
of protective measures, including network and physical activity.

Respond

The Responses used for reactions and actions that will be taken when any suspicious activity is detected or when
security breakthroughs occur. The main activities of this role are: ensuring response planning process are executed
during and after an incident

* Ensure the implementation of the response planning process during and after an incident;

* Manage communications with internal and external stakeholders during and after the event

* Accident analysis to ensure effective response and support of recovery activities, including forensic analy-
sis and accident impact assessment.

* Take mitigation measures to prevent event scaling and incident remediation

* Incorporate insights from current and past detection/response activities to implement improvements

Recover

Update recovery tasks and maintain flexibility plans and determine appropriate procedures for restoring jobs or ser-
vices affected by cybersecurity incidents and reducing data loss. Timely restoration of normal operations is critical to
mitigate the impact of a cybersecurity incident. Core activities are somewhat similar to response activities and in-
clude:

* Ensure that the Organization implements recovery planning processes and procedures to retrieve data and
data for systems or assets affected by cybersecurity incidents and hacks.

* Implementation of lessons learned-based improvements and reviews of existing strategies

* Internal and external communications are coordinated and returned during and after the recovery of the
cybersecurity incident.

Conclusion
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Addressing the challenges of cybersecurity in the era of emerging technologies requires a multi-faceted approach that
includes implementing robust security measures, building a skilled cybersecurity workforce, fostering collaboration
and information sharing, integrating security into the design of technologies, leveraging emerging technologies, and
enacting effective policies and regulations. By adopting these solutions and frameworks, organizations and stake-
holders can better protect against cyber threats and ensure a secure digital environment.

Cybersecurity in the era of emerging technologies presents significant challenges and requires innovative so-
lutions to protect against cyber threats. As new technologies such as artificial intelligence, Internet of Things, and
quantum computing continue to advance, the complexity and magnitude of cyber threats also increase. This research
paper has examined the key challenges in cybersecurity in the era of emerging technologies, including the increasing
attack surface, lack of skilled workforce, and evolving threat landscape.

Many solutions have been put forth to deal with these problems. Organizations must first take a proactive
stance toward cybersecurity by putting in place strong security measures like multi-factor authentication, encryption,
and regular security audits. Second, money needs to be spent on recruiting, training, and educating a professional
cybersecurity workforce. Third, tackling cyber dangers requires cooperation and information exchange across stake-
holders, including government organizations, academic institutions, businesses, and individuals. Fourth, incorporat-
ing cybersecurity into the design and development of developing technologies can help stop the introduction of vul-
nerabilities into systems. Examples of such principles include "security by design" and "privacy by design."

Anomaly detection, threat intelligence, and automated response systems can all be used for cybersecurity by
leveraging cutting-edge technology like machine learning and artificial intelligence. In order to encourage cybersecu-
rity practices in enterprises and safeguard people's privacy and data, governments and regulatory agencies must also
develop and enforce policies and regulations.

As the cyber threat landscape continues to evolve, addressing cybersecurity challenges and solutions in the
new technology era requires a concerted effort by all stakeholders, including organizations, governments, individuals
and academia. By implementing proactive security measures, investing in a skilled workforce, fostering collabora-
tion, building security into technology design, leveraging new technologies, and enacting effective policies and regu-
lations, cyber threats You can protect yourself from cyber-attacks and secure your digital future.
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