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Abstract

Both cyber security and information assurance have been more or less intertwined especially in the current society
where innovation and technology has remained the core business of most organizations in the global v'=y. While
cybersecurity is the protection of systems, networks and data against possible attack, information assurance will ensure
confidentiality, availability and integrity of information in an unending fashion. However in practice, they are the
components of that security strategy and although getting them integrated can pose some conceptual challenges, the
process involves technical, organizational and cultural dimensions. In this paper I’'m going to explain the differences
between these two fields and how do they match — to what extent they have to ‘perfectly fit’ each other for the sake of
constant functional threat-protection and data dependability warfare. More specifically, it points out that applying the
structural-mapped techniques such as NIST, ISO 27001 or COBIT can guide on how to structure the methodologies to
address the gap. Also, technological advancements such as artificial intelligence, block chain and loT security are
presented as potential solution to cybersecurity and assurance. Nonetheless, human and culture aspects are considered
relevant to integration in the process. This is because challenges; structural silos, disparities in goals and objectives and
lack of expertise reduce the likelihood of synergy between cybersecurity and information assurance. The means of
addressing these barriers are through training that involves cross training, growing interdependency, and increasing
security through leadership and delegation responsibilities. This is due to the application of frameworks together with
emerging technologies and people in formulating a strategy with elements of both tactical and strategic cybersecurity.
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change thoughts, 10T security, departments, organization cultures, staff/I&W, data availability, availability, compliance, managerial support,
collaboration, likely risks, readiness, confidence.

1. Introduction

Technology has evolved in the current generation and thus; cybersecurity and information assurance are identical. However, it
must be understand and noted that it is two subfields in the larger information system area even though both of them focuses on
the protection of data and the network systems. The major function of cybersecurity therefore is centered on the maintaining the
security of network and computer systems against intruders with malicious intents [1]. On the other hand information assurance is
all about the managerial, technical and operations that is bound to ensuring that, the information in the physical media, virtual
media or both that has been processed, is available, whole and intact, and its origin authentic, at every stage of its processing and
storage. Due to the improvement of the challenges towards the risk environment, cyber security and information assurance has
become more important than ever before. After all, as organizations become digitally smart to adopt advanced solutions on cloud,
10T and Artificial Intelligence the threat to its information intensified [2]. That change has led to the emergence of the need for the
expanded, or a more complex security concept system, which replaces the known security in the form of threat control through
technical means (cybersecurity) with the protection and dependability of information (information assurance). Failure in proper
facilitation of such nodes can transform an organization into vulnerability to such threats as well as internal diseconomies [3].

This is because, the current and the future cybersecurity and information assurance dynamics are in dynamism of changes to the
regulatory and industry demands. The best practice frameworks such as ISO 27001, NIST Cyber Security Framework and COBIiT
state that technical control shall be underpinned by written assurance over compliance, risk and business continuity. This alignment
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is key important in areas such as the health, banking and other sensitive industries because incidents and downtimes cost a lot of
money, reputation and legalities [4]. Nevertheless, the cybersecurity and information assurance have different positions in
organizations and may work separately. Where information security tends to be focused to the current threat and safeguard of the
net perimeters, information assurance is on planning and system reliability in this timeframe. It is thus an organizational division
that denies necessary synergy, equal resource distribution and policy formulation hence creating potential flaws in an organizations
security strategies [5].

Solving this issue is a function of perspective transformation leading to cybersecurity as a subfield of information assurance. It
also presupposes the assertion that reliable defense is impossible without the combination of current reactive countermeasures with
the general security guarantees for the data and its availability. Thus the technical, the organizational and more specifically the
cultural everyday practices can be brought in line and do assist an organization to be prepared for new threats whilst at the same
maintain the reliability and the significance of IS [6]. The authors of this article have also addressed the implication for practice,
pedagogy and for research in the conclusion section. The next section of this article will include comparison between how and
when this integration has been done, the issues and the possibilities, the strategies, the cases and the prospects [7].

2. A Review and Contrast of Similar Ideas

Cybersecurity and Information assurance cannot be discussed without basic similarities between these two fields and yet, each has
its share in the world of information security. It is in any case important that organizations concerned with the development of a
consistent overall security concept will be acquainted with these similarities and differences.

Core Principles of Cybersecurity: Cyber security is predominantly described as the process of protecting systems, networks and
data against cybercrimes such as hacking, viruses, phishing and ransom ware. As clearly mentioned above, it enjoys a number of
benefits in its implementation, its main goal is information security protection against access by unauthorized persons, leakage or
system failure. Cyber security data security measures are; firewalls, intrusion detection systems; end point protection; encryption
programs among others [8]. These steps pay most attention to the protection of the DSP, responding to threats as they are currently
unfolding and decreasing vulnerabilities. To date, cybersecurity is still a very broad area of practice because the playing field is
ever-shifting due to the threats. There is always the new private entry point; there are always the new threats; and the bad guys are
always up to something, so it is impossible to just sit back and watch. Readers familiar with how security specialists work as they
protect infrastructure in cyberspace may have come across the principle of confidentiality where some data should not be revealed

to the public [9]. v
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Core Principles of Information Assurance: Information assurance, on the other hand, is about the accessibility, and credibility
of information from the time it is generated up to the time it is used. It proposes more general long-term objectives, which are data
consistence, availability and believability, leading to the proposed solutions [10]. Where cybersecurity is about threat eradication
at the first level, information assurance aims at protecting the data from outside threats and internal adversities, system failures,
corrupted staff and policy breaches. Information assurance is therefore made up of risk management activity, compliance, checking,
and disaster recovery. Concerns such as whether the organization can access core information when their system is offline, or
whether the information inputting/outputting to the system is legally acceptable, are addressed by it. All these concerns place
emphasis of massive on operational business continuity and organizational credibility [11].

Key Differences and Complementary Aspects: Thus the major difference between cybersecurity and information assurance can
be identified based on the concentration areas and the endpoints. Cyber security is the functionality and for the most part - ad hoc,
while information assurance is strategic, goal-oriented and comprises more than cyber threats [12]. However, there exist
competition between these two fields but they are related in several ways. But when there is no cyber security then information
assurance has no technical security measure in place to protect against the cartels. Conversely the lack of information assurance
makes the cyber security efforts more of a short term drive and may for example lack objectives like the following: no conformance
to standards, data file integrity, or insufficient disaster readiness structure [13]. This area of cybersecurity and information
assurance presents such chances of enclosing the approaches and efforts towards information security. When Cyber Security is
linked with Information Assurance concepts the organization is provided with both the technical competence and the vision of
what is to come. Looking at such differences while utilizing the strength of both segments is the first line of action towards
minimizing the existing gap between those two fields [14].

3. Challenges in Integration

When it comes to defining the connection between cybersecurity and information assurance there are several problems, which have
social, organizational, as well as technical and cultural implications. All of these issues can make it nearly impossible to put sound
security policies into place and to mitigate current and future threats.
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Organizational Silos: One of the major causes of many business integration failures is lack of Information integration within
organizations brought about by the formation of organizations silos. At the current rate one finds many organizations having
cybersecurity and InfoSec teams that are nearly completely detached [15]. This kind of division leads to some issues that include;
integration difficulties like duplication of work, existence of uncoordinated polices or in some extreme; no harmonized objectives
whatsoever. For instance, cybersecurity staff can focus on swift response to cyber threats; information assurance groups target
compliance and risk management that can work in opposition [16].

Differences in Goals and Metrics: This last problem arises when the overall objectives and measurements are less compatible
within such two domains. It is usually done quantitatively — the collection of information pertaining to the effectiveness of some
st(-)initiatives in preventing or limiting the rate or type of such-and-such a threat — for examples, the rate of attack and the rate of
visibly apparent vulnerability that has been prevented [17]. Whereas, information assurance methodology is judged on even more
general note such as availability, governance compliance and organizational readiness. KPI thus may be somewhat divergent and
this may complicate questions of co-ordination and of goal setting, not to mention resources distribution [18].

Skill and Knowledge Gaps: Information assurance and cybersecurity also positively interfaces and both also require experts who
have international knowledge in the two subspecialties. However, a significant number of organizations responding to the
challenges of complex processes management do not have employees with interdisciplinary experience and knowledge. Some of
the strategic risks and regulatory issues may not be well understood by information assurance professionals and currents threats
and securities may be ill-understood by cybersecurity specialists [19]. This has made it hard to establish a connected team and
develop a plan of action that a team shapes. However, time and efforts should be made on orientation specifically with reference
to decoupling goal coordination and of which training was most significant across faculties. All these can be addressed by working
together, benchmarking metrics that are familiar with all the teams and building teams that are highly differentiated in their
respective specialties to assist in creating a support and development of the one stop security and information assurance stop shop
[20].

4. Frameworks and Standards

CS and 1A is a sister discipline and depends on the frameworks and standards of security currently in existence. These frameworks
provide systematic guide/routine in establishing and setting standard that any organization can follow to manage their risks,
compliance and safeguard their information & application assets [21]. Nevertheless, there is a special problem in the harmonization
of these frameworks to meet goals and requirements related to cybersecurity and information assurance.

Cybersecurity Standards: The technical aspect of information protection is countered by such organizational controls standards
as NIST Cybersecurity Frames, and ISO/IEC 27001. These above frameworks focus on the identification, prevention, alert, and
recovery from the cyber threats. For example, NIST CSF is guided on the improvement and dynamic protection structure of an
organization in order to address new generation threats [22]. Similarly, ISO/IEC is a set of guidelines for information protection,
which contains a description of the risk identification factors and the measures for their mitigation. While these standards are fine
for establishing ideal, precise templates to capture the nature of technical solutions and countermeasures to threat potential, they
are weak for something like long-term data authenticity, business continuance in the face of incidents, and legal admissible
evidence, which are elements of Information assurance [23].
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Figure: 3 showing types of cyber security

Information Assurance Frameworks: COBIT and ITIL, Information Technology Infrastructure Library information assurance
frameworks focus on the governance, risk and control and processes. These frameworks aimed at assisting an organization in
answering some affirmative questions such as whether its information systems support organizational goals and objectives, and
whether or not they are stable, conforming to legal requirements and security [24]. For instance, COBIT has enshrine guidelines
for linking IT processes to enterprise objectives, risk and compliance, on the other hand ITIL addresses issues pertaining to service
quality, availability [25].

Toward Unified Approaches: For this reason only is it possible to combine these frameworks in order to (wage) fight in terms of
cyber security threats while at the same time looking at strategic objectives. Efforts have been made recently to integrate the both
the technological integration alongside with the operational ones with NIST RMF as well as the CMMC. Systems like these makes
organizations better equipped to look for holistic strategies for security and resilience problems [26]. So, comparing two
frameworks that describe cybersecurity and information assurance, it is possible to create a perspective on integrating cybersecurity
and information assurance approaches to obtain the adequate and harmonized perspective of the security. It also enables them to
manage risks and sustain operations and compliance that they will in the process earn gigantic returns [27].

5. Technological Intersections

The integration of both cybersecurity and information assurance is quite affected by the innovative technologies that provide
connections between both fields. These technologies assist organizations in acquiring improved strategies for managing perpetual
cyber threats and guaranteeing the validity and reliability of organizational information over time [28]. By means of these
developments the general security drive of any organization can be improved, and actions in the sphere of cyber protection be
aligned with the objectives discussed in the sphere of information protection [29].

Role of Artificial Intelligence and Machine Learning: The fields of Al and ML are applied in the approaches through which
organizations can identify and mitigate cybersecurity threats. These technologies enhance means of automating threat detection,
anomaly detection and response to incidents enhancing fight against cybercrimes [30]. However, Al and ML can enable
information assurance to identify the unlawful usage of data, oversee the precision of the data before using it; and streamline the
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compliance check procedure. For instance, it helps the applied systems of Al to check the honesty and genuineness of key
information bids in real time, put into practice goals most connected with information assurance [31].

Block chain for Enhanced Assurance: Information assurance also has a very close relation with cybersecurity and one of the
greatest links is block chain technology. Because of decentralized nature of the solution and because block-chain is fixed the
solution provides certainty of authenticity, integrity and traceability implying that the data is protected. All these factors can be
safeguarded by the block chain technology if they will be cached in supply chain, financial and/or digital identity data [32]. Taking
into account security and reliability challenges block chain is the most vivid example of how implementing information technology
align engulfs comprehending cyber security and information assurance [33].

Emerging Technologies and 10T Security: The prevalence of the ‘Things’ in the Internet network domain has populated new
ideas in cybersecurity/ information assurance streams. On the same nut as the 10T devices for example, most of the devices are
associated with many a times with better risks bearing in mind the poor security measures developed [34]. Nonetheless, the edge
computing with further the so called secure by design approaches are good to reply to those challenges because both progress at
the same time the security of the device and the data accurate. Therefore, technologies like the containerization and the micro
services that characterize cloud-native are solutions for addressing massive volumes of data and prevention or assurance [35].

Challenges in Adoption: However, the application of these technologies has benefit which among them are; complexity, cost and
skilled personnel. It also signifies a great need for organizations to scrutinize their technological spending on security and assurance
against a new introduction of other risks [36]. By these technological corollaries, organizations can seamlessly integrate
cybersecurity for information assurance with relation to the dynamic innovative systems and data systems to offer reliability,
robustness [37].

6. Human and Cultural Factors

Information assurance and, in particular, cybersecurity as the specialized branch is usually regarded as the branch that relies on the
technology most, while still, people and perceiving cultural factors are required to integrate the technological conditions into the
real environment. It was not simply a security of technology problem, but a behavior, awareness, collaborative and culture problem.
It is important for counteracting those factors for creating the proper and integrated concept of security provision [38].

Training and Awareness for Unified Practices: However, perhaps the most continuing problem area regarding cybersecurity
and information assurance is the ignorant bliss employee. Most of the time, hackers attack are due to negligence by employees and
these include: Schemes, wrong settings, and neglecting the rules of security. It is therefore important that workers do at least know
enough about cybersecurity so that they are able to observe the short term measures and follow the long term assurance activities
[39]. Training should therefore go beyond what constitutes cyber hygiene for example the next phase could be data integrity, data
availability and compliance. He added further that Cybersecurity and information assurance are also cross-trained also since the
two fields are very interrelated. When professionals from these fields are aware of the role and aim of the other, they can then work
in unity towards achieving the abovementioned objective of offering a broad viewpoint security [40].

Behavioral Impacts on Security Practices: Roles and implication of Human behavior, consequently, remain central to the
effectiveness or otherwise of any security initiatives. For example, the employees may for instance neglect to use the security
controls that they deem pedestrian or confining [41]. Likewise, the corporate culture in an organization, which a number of authors
stress has a strong influence on security practices, can also defeat security objectives: there may be the fear of change, lack of
responsibility and so on. Leadership has to get involved in integrating security to the organizational culture for which leadership
has to set good examples and practices good security measures, deserting employees who breach it while on the same note, all
employees are supposed to talk about security standards an/or incidents [42].
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Figure: 4 showing benefits of cyber security

Overcoming Organizational Barriers: Due to the following cultural barriers in organizations, a room for disintegration of the
cybersecurity and information assurance was created. These two domains are usually managed by two different departments — one
operates with its own goals and objectives. On the other hand, to get over the mentioned silos, people should foster cooperation
and have similar goals. This can be achieved by cooperation in formation of both disciplinary committees, formulation of mutual
polices and indicators that represent both the goals in cybersecurity and assurance [43]. For example an organization may deem
success as being realize not only in terms of the number of cyber-attacks averred in the organization, but also in instances where
data access is improved or where there is deeper compliance established.

Leadership’s Role in Bridging the Gap: People and culture represent the most important factors that leadership can either manage
or cannot manage. The management systems of the top executive should find ways of integrating security in a company’s
organizational culture more specifically by employing resources for training purposes, purchasing support tools and participating
in programs that address issues of corporate security and information assurance. Organizational leaders who set a positive
perception are the ones who make their followers at any level of the organization adhere to the laid down security measures [44].
As the conceptual models presented inform, human and cultural factors are needed to bridge the divide between cybersecurity and
information assurance. In Training, Collaboration Encouragement and Achieving Accountability form the unification platform to
protect data and systems in organizations.

7. Conclusion

A clear distinction between cybersecurity and information assurance cannot be drawn up to date because they work hand in hand.
Cybersecurity is aimed to prevent possible attacks to a system and networks where information assurance is dedicated to protecting
data from degradation and unauthorized changes as time passes. In aggregate, these domains supply a sound and broad framework
for security but, to overcome the gap between them, the considerations of both technology and organization are necessary. As
elaborated in this discussion, the differences and similarities between cybersecurity and Information assurance stress on their
interconnectedness. While cybersecurity focuses on bringing in the technical solutions needed to protect against the threats
targeting the organization in immediate ways, information assurance provides a theoretical approach to protect against similar
threats, avoid problems in compliance, and support data reliability. While the goals of these fields seem quite aligned, there are
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numerous barriers to integration such as; lack of cooperation due to factors such as silos, commitment of different goals and
objectives, and lack of cross-disciplinary proficiency.

Frameworks and standards have a large role to play in the link between cybersecurity and information assurance. Using guidelines
I mentioned above NIST, ISO 27001, and COBIT used security technologies as well as the method for long-term data management
and governance will be united. Al, block chain, and 10T security technological enhancements also facilitate this integration provide
unique approaches to safeguard and handle data following the threat dynamics caused by increased innovation. But, technology
can only go a long way. More so, the human and cultural factors have an important role in guaranteeing the success of these efforts.
Attitude, knowledge, and perception should be cultivated to enable the collaboration between cyber-security and information
assurance, de-soloing and cultivating for ownership. Leadership must first model the types of behaviors required, as well as provide
the support that will foster on the creation of these alignment and interdisciplinary working. To close the gap between cybersecurity
and 1A, there is a need to have a detailed approach on technical solution, planning, and organizational culture. In the light of these
dimensions, one can find a way on protecting organization’s systems and data against both current and future cyber threats. In fact,
this integrated approach can be regarded not only as a requirement for the developing modern enterprise but as the key to
establishing the trust and sustainable business environment in the conditions of the digital world economy.
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