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ABSTRACT: The increasing use of cloud-native and hybrid databases has emerged as the current security threats have 
intensified the need for proper security measures. Cybersecurity firm CrowdStrike has revolutionized the database 
security through real-time monitoring, artificial intelligence, and the Zero Trust model. These enhance database 
robustness by detecting suspicious queries, unauthorized access and even internal threats. Yet, the 2024 CrowdStrike 
outage demonstrated the problems of over-reliance on cloud security solutions and showed that there are deep-seated 
issues with the overall security model. This paper evaluates CrowdStrike’s contribution to the development of database 
security, discusses the consequences of the AI and Zero Trust concept, and analyzes the cybersecurity issues that the 
2024 outage revealed. It also provides suggestions on how to improve the database security, specifically in regard to the 
hybrid security models, AI-based cyber defense, and policy directions for further cybersecurity development. 
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I. INTRODUCTION 

 

The advent of cloud-native and hybrid databases has led to a new generation of threats and hence, there is a need to 
protect such systems from such threats. The attacks on the databases have become more advanced than before through 
the use of zero-day exploits, SQL injections, and privilege escalation [1]. These attacks target the accuracy, 
confidentiality and accessibility of data and hence requires constant monitoring and threat detection that is central to 
modern security models. There is a shift towards AI-based security models to enhance the database security and 
minimize the threat of attacks [2]. 
 

These challenges are well addressed by CrowdStrike, a cybersecurity firm that uses artificial intelligence, machine 
learning, and behavioral analysis in its Falcon platform to identify and mitigate threats [3]. The company’s Zero Trust 
security model means that there is constant verification and only the necessary level of access is granted, which helps to 
reduce the risks of the database [4]. However, the 2024 CrowdStrike outage was a great concern when it comes to the 
impact of a centralized cloud security solution, which may point to a systemic issue [5]. 
 

This paper aims at discussing the following aspects of CrowdStrike: AI-based anomaly detection, Zero Trust, and the 
effects of the 2024 incident on the improvement of cybersecurity measures. It also discusses possible further 
developments that can be made in the database security through the use of the hybrid security models, policy and the 
use of artificial intelligence in the detection and prevention of the threats. The study also brings out the fact that while 
developing cybersecurity solutions, there is need to ensure that the solutions are reliable and that there is redundancy in 
the security architecture. Thus, by identifying the strengths and weaknesses of CrowdStrike’s approach, this research 
brings to the discussion about the enhancement of database security from new and sophisticated threats. 
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II. CYBERSECURITY RISKS TO DATABASES 

 

For a while, cybersecurity has evolved as an advancing issue for many contemporary organizations. This is an issue 
triggered by numerous factors, as presented in Figure 1.  
 

 

 

Figure 1: Some of the major contributors to cybersecurity trigger 
 

Organizational databases have become major attractions for hackers because they contain important data for any 
organization. They use advanced methods such as SQL injections, brute-force attacks, and privilege escalation to take 
advantage of the vulnerabilities that exist in the database access control and query processing [1]. The emergence of 
zero-day vulnerabilities makes it even more challenging to counter cyber threats since the attackers exploit the security 
gaps that have not been identified and patched yet [2]. These risks are further amplified by the shift to cloud-based 
database management as it creates new issues like multi-tenant architectures, misconfigurations, and API security [6]. 
As a result, more organizations are seeking help from cybersecurity companies such as CrowdStrike for constant 
protection and threat intelligence to protect their databases from such emerging risks [5]. 
 

Cybersecurity has benefited from artificial intelligence since it provides early identification of threats. Artificial 
intelligence-based security systems monitor queries, usage patterns, and other activity and behavior that can be 
indicative of a security threat and then alert the system before the threat can develop into a large-scale security threat 
[1]. Machine learning models improve security by identifying unauthorized access and other threats like data leakage, 
privilege escalation, and movement within a network [2]. However, there are also certain challenges concerning the use 
of AI in cybersecurity like the problem of false positives, AI would learn from its adversaries, and the susceptibility of 
the AI models since new threats may be developed hence requiring the models to be updated [7]. These threats suggest 
that there is need to integrate AI with other methodologies which include MFA as well as RBAC to come up with the 
best database security model [6]. 
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Falcon is an artificial intelligence aimed at processing security threats occurring in databases in real time at 
CrowdStrike. Thus, the system can bank on the patterns of query execution, privileges granted, and other information 
changes that are indicative of cyber-attack [1]. Behavioral analytics enhances security by analyzing and interferes such 
actions as, malicious scripts, unauthorized SQL queries, and insider threats before they escalate to full blown breaches 
[2]. Further, the Zero Trust model adopted in the platform means that every request to the database is constantly 
checked for approval, thus minimizing the risks that are brought about by compromised credentials or escalation of 
privilege [4]. However, the 2024 outage showed how dangerous it can be to rely on a single security provider and how 
important it is to have a diverse security structure to enhance security and reduce the risks in the security structures [5]. 
 

III. THE 2024 CROWDSTRIKE OUTAGE: IMPLICATIONS FOR CYBERSECURITY 

 

On July 19, 2024, a new update by CrowdStrike impacted millions of devices and led to system failures in the finance, 
healthcare, and government databases [4]. This disruption exposed serious flaws in the centralized model of cloud 
security where companies are left open to cyber risks for a while due to lack of continuous security monitoring [5]. The 
incident raised issues of vendor lock in and the structural vulnerabilities of cloud-based security solutions while using a 
single vendor provider [6]. 
 

It had several direct effects on the security of the databases. First, the lack of real-time monitoring means that 
organizations could not detect or respond to threats during the period of time when the system was down, thus making 
it easier for potential attackers to breach security [6]. Second, the absence of automated threat identification increased 
the exposure of databases to cybercriminals [5]. Lastly, the disruption brought out the importance of business continuity 
planning, as organizations that relied on CrowdStrike’s security solutions had to scramble for other means of managing 
risks due to the lack of functional security systems [4]. 
 

This event was quite informative and helped me to consolidate knowledge about the protection of databases and the 
prevention of cyber threats. It is crucial for organizations to implement a combination of security measures to avoid 
being caught unprepared in case their vendors fail; they should have backup security strategies in place [7, 8]. Using 
automatic mechanisms to roll back security updates may go a long way in avoiding the disruptions, while offering a 
quick way of recovering security systems in the event of software failures [6]. Furthermore, it is possible to reduce the 
likelihood of large-scale outages of database security by using a multi-level security strategy that includes multiple 
providers and on-premise security components used in conjunction with the cloud [5]. 
 

The case of CrowdStrike is a good example of how database should be protected from cyber threats where the 
redundancy and multi-layered security model should be implemented [9]. In this case, the analysis of the causes and 
effects of the incident can help organizations improve their cybersecurity measures and become more prepared for the 
challenges of the modern world [4]. 
 

IV. CHALLENGES AND LIMITATIONS OF CROWDSTRIKE’S SECURITY MODEL 

 

Despite the improvements that CrowdStrike has put in place to improve the security of databases, the security model of 
the company has some drawbacks and limitations that need to be rectified. One of the issues is that organizations rely 
heavily on cloud security solutions and may have a single weak link if they are fully dependent on cloud providers [10]. 
The 2024 outage was a clear indication that the centralized security models are dangerous since organizations that 
relied only on CrowdStrike were left with no way of monitoring or protecting their databases for several weeks [5]. 
This incident proved that although cloud security solutions are elastic and self-service, they are not immune to 
systematic risks, especially when the companies have no on-premises backup security to prevent possible failures 
(Tripathi, 2024). 
 

The problem with CrowdStrike’s security model is that the use of artificial intelligence in security is not a simple 
matter. While AI is extensively used in the identification of the anomalies and protection against cyber threats, it is not 
without its drawbacks. It was ascertained that AI-based security systems tend to produce false alarms, which in turn 
require intervention that may be unwarranted and thus interfere with normal database operations [1]. Moreover, AI-

based systems are susceptible to adversarial attacks where the attackers feed the machine learning models with wrong 
information to get past the security measures [2]. This requires constant improvement and training of the AI algorithms 
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to adapt to the new forms and types of attacks, which creates operational challenges for AI-based cybersecurity 
solutions [7]. 
 

Other factors that affect organizations that use CrowdStrike’s security solutions include data sovereignty and 
compliance concerns. There are many legislations in different countries that prohibit the transfer of data to other 
countries and insist on data residency [6]. Thus, CrowdStrike, as a cloud-based security provider, may not be in 
compliance with data protection laws in the regulated sectors. Challenges that may arise when organizations in these 
industries use CrowdStrike’s services may force them to add extra layers of compliance or seek other solutions that are 
more suitable for the specific regional regulations [5]. 
 

Another weakness of CrowdStrike is that this solution requires regular updates and is configured to work with cloud 
services for the best performance. On one hand, automated updates assist in making sure that organizations get the 
latest security patches; on the other hand, they pose some risks, as seen in the 2024 software update failure [4]. The 
organization’s which rely on the real-time security updates may be affected as these updates can create compatibility 
problems or lead to system failures. This underlines the importance of having proper rollback strategies as well as 
testing of security patches before implementation to prevent negative impacts on database security [6]. 
 

These challenges have revealed the need for organizations to have a hybrid cloud and on-premise security solution in 
place. Despite the robust database security offered by CrowdStrike with its AI security and Zero Trust enforcement, it is 
necessary to introduce backup and failover solutions to mitigate risks of potential cyber threats. Thus, the mentioned 
limitations can be managed to maximize the advantages of using CrowdStrike security solutions while minimizing the 
risks. 
 

V. FUTURE DIRECTIONS FOR CYBERSECURITY IN DATABASE PROTECTION 

 

The future of database cybersecurity needs to take lessons from the recent events such as CrowdStrike outage to 
enhance security architecture. A major advancement is the shift to using hybrid security models that integrate cloud 
security solutions with the local security systems [11]. Despite the advancement in cloud security through automation 
and AI as provided by CrowdStrike, organizations still require contingency measures for security of their databases in 
the event of failures by the providers [5]. To minimize reliance on a single provider, various organizations can adopt 
hybrid security frameworks to enhance the continuous security of databases [6]. 
 

Other areas that will be crucial for enhancing the database security include development of artificial intelligence. The 
current AI-based cybersecurity solutions have to be developed to include learning models to improve on their 
effectiveness in identifying new threats [1]. This include enhancing the ability of anomaly detection to reduce false 
positive and false negative and combining the use of AI with behavioral analysis for better threat detection [2]. Also, 
organizations should ensure that more money is spent on the research and development of explainability of machine 
learning to ensure that the AI makes decisions on security issues [7]. 
 

Another important factor that will define the future of database protection is the compliance with the regulatory 
requirements and cybersecurity measures. The government and industries should set standards that need to be followed 
by cloud security providers in areas like security patch management, data sovereignty, and threat intelligence sharing 
[4]. Adopting standard security frameworks will go a long way in avoiding the problems associated with lock-in and 
improve the security and interoperability of cybersecurity [6]. In addition, regulatory authorities should engage 
cybersecurity companies to help in the formulation of strategies that would help organizations deal with such threats 
since they will be provided with the best solutions [5]. 
 

Another area that requires enhancement is the construction of more robust cybersecurity architectures that have backup 
and failover procedures. There is the need for organizations to develop sound incident handling processes that include 
the ability to roll back security updates that may cause further harm to the databases [6]. Furthermore, it is possible to 
increase the security by using distributed security models where security is implemented on different levels of an 
organization’s IT infrastructure to avoid failures at one level [4]. In this way, the organizations can strengthen their 
resilience to the cyber threats while ensuring the constant protection of the database. 
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As threats to databases become more and more complex, it is now necessary to implement an effective security strategy 
that includes artificial intelligence, hybrid security architecture and models, compliance with legal requirements, and 
sophisticated incident handling procedures. Through these innovations, organizations can establish a strong 
cybersecurity environment that can effectively counter the emerging and more complex and persistent cyber threats to 
databases. 
 

VI. CONCLUSION 

 

The threats that are being posed to databases are ever evolving at a very fast pace and this calls for the constant 
development of new security measures that can be put in place to counter these threats. AI threat detection, Zero Trust, 
and real-time monitoring have been some of the major contributions made by CrowdStrike in enhancing database 
security. However, the recent CrowdStrike incident in 2024 was a wakeup call to organizations to diversify their cloud 
security solutions and have multiple layers of security in their cybersecurity strategy. Organizations need to employ 
multilayered security measures that involve both cloud and traditional security measures in order to have constant 
protection of the database even during provider failure. 
 

Despite the significant role of artificial intelligence in contemporary cybersecurity, organizations need to optimize the 
AI models to minimize false positives, increase the ability to detect anomalies, and increase the transparency of security 
decisions. Also, there is a need to enhance the regulatory measures to meet the requirements of data sovereignty and to 
promote cybersecurity readiness. Incorporating multiple layers of security to the database, developing effective 
response plans, and integrating AI in threat identification are some of the ways that would help organizations prevent 
new threats to their databases and reduce the damage that could be caused by a cyber-security breach. 
 

Thus, the future of database security will depend on the ability to innovate while at the same time strengthening the 
defenses. Businesses need to be on the defensive and work on their strategies on a daily basis to adapt to the ever-

changing threat environment. Therefore, the implementation of AI security solutions together with the hybrid 
frameworks and compliance with the requirements of the legislation will help to enhance the security measures and 
prepare the companies for the further confrontation of the digital threats. 
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