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Abstract: In 2024, the cybersecurity industry was shaken by a major outage of CrowdStrike, one of the leading providers of 
cloud-based endpoint security services. The outage led to widespread disruptions for clients relying on its Security-as-a-Service 
(SaaS) offerings, which in turn highlighted significant vulnerabilities in SaaS-dependent cybersecurity architectures. This 
research paper analyzes the causes, impacts, and long-term implications of the CrowdStrike outage, with a focus on the risks 
associated with overreliance on cloud-based cybersecurity solutions. Through a detailed case study, this paper investigates the 
technical, organizational, and economic consequences of the outage for CrowdStrike’s clients, which include major enterprises 
across various sectors. The study also evaluates the broader impact on the cybersecurity industry, including the shift in focus 
toward hybrid and on-premise security solutions as organizations reconsider their dependence on fully cloud-based services. By 
combining qualitative insights with quantitative data on the financial and operational impact of the outage, this paper provides 
an in-depth analysis of how SaaS disruptions can undermine cybersecurity infrastructures and offers actionable 
recommendations for improving resilience in SaaS-dependent models. Ultimately, the research aims to inform future practices 
for cloud-based cybersecurity providers and organizations seeking to minimize risks in an increasingly SaaS-reliant 
environment. 
Keywords: CrowdStrike, SaaS-dependent security, cybersecurity architecture, cloud outage, risk mitigation. 
 

I.      INTRODUCTION 
The cybersecurity landscape has undergone a seismic shift over the past decade, with cloud-based solutions becoming an integral 
part of modern security frameworks. As organizations increasingly migrate their operations to the cloud, their dependency on cloud-
based services for critical security functions such as endpoint protection, threat intelligence, and incident response has grown 
exponentially. One of the leading providers of these cloud-based cybersecurity services is CrowdStrike, a company known for its 
advanced endpoint protection and security analytics. CrowdStrike’s Security-as-a-Service (SaaS) offerings have gained widespread 
adoption across industries due to their scalability, ease of deployment, and continuous updates, making it a go-to solution for 
enterprises looking to modernize their cybersecurity infrastructure. 
However, the 2024 CrowdStrike outage marked a critical turning point for both the company and the wider cybersecurity industry. 
The outage, which lasted for several hours, disrupted the ability of organizations to rely on CrowdStrike’s services for real-time 
threat detection and response. As one of the most trusted names in cloud-based endpoint protection, the failure of CrowdStrike’s 
systems to provide uninterrupted service during the outage exposed several critical vulnerabilities inherent in SaaS-dependent 
cybersecurity architectures. The event underscored the risks associated with overreliance on a single cloud provider for such an 
essential function and highlighted the need for businesses to rethink their security models in an increasingly cloud-reliant 
environment. 
The incident raised several key concerns about the inherent risks of cloud dependence. Although cloud-based cybersecurity 
platforms like CrowdStrike provide numerous benefits—such as real-time updates, automated threat intelligence sharing, and 
seamless scalability—there is an unavoidable risk that accompanies this dependence. In a cloud-first security architecture, the entire 
cybersecurity infrastructure is tied to the availability and reliability of the cloud provider. When such a provider experiences an 
outage, organizations relying solely on that provider for threat detection and incident response face a complete breakdown in their 
security posture. This vulnerability was starkly revealed during the CrowdStrike outage, where the disruption left many 
organizations exposed to potential cyberattacks. 
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For the organizations affected by the 2024 CrowdStrike outage, the impact was severe. Security teams were unable to access threat 
data, manage vulnerabilities, or respond to incidents effectively. The inability to detect or respond to cyber threats in real-time 
significantly compromised the ability of organizations to safeguard their digital assets. In some cases, the downtime extended for 
hours, leaving systems unprotected and vulnerable to exploitation. Even though CrowdStrike acted swiftly to restore services, the 
outage highlighted the potential risks of entrusting a single provider with the entirety of a company’s cybersecurity functions. This 
event reinforced the need for businesses to reassess their reliance on cloud-based security platforms and to consider the integration 
of more resilient, diversified security architectures. 
As businesses continue to move toward fully cloud-based security solutions, they must carefully evaluate the risks associated with 
such a shift. The 2024 CrowdStrike outage underscored the need for multi-layered security systems that integrate both cloud-based 
and on-premise solutions. By diversifying their security architecture, organizations can ensure that they are not entirely dependent 
on a single provider or platform. Hybrid models—those that combine the scalability and flexibility of cloud solutions with the 
control and reliability of on-premise solutions—can provide an added layer of security and ensure continuity in the event of cloud 
service disruptions. 
This paper aims to analyze the causes and consequences of the 2024 CrowdStrike outage, providing a thorough examination of its 
impact on the organizations affected and offering recommendations for mitigating the risks associated with cloud reliance. We begin 
by exploring the technical and operational implications of the outage, including the challenges organizations faced in responding to 
the disruption. We then discuss the broader trends in SaaS-dependent cybersecurity architectures, examining how organizations are 
adapting their security models to address these new risks. Finally, the paper provides actionable recommendations for businesses 
looking to strengthen their cybersecurity strategies and minimize exposure to risks associated with cloud-based security services. 
CrowdStrike’s services, including its flagship product Falcon, are widely considered among the most advanced in the industry. 
Falcon provides endpoint protection, threat intelligence, and incident response capabilities, all delivered through the cloud. The 
platform uses machine learning and behavioral analytics to detect and respond to potential threats in real-time, and its cloud-native 
architecture allows it to scale quickly to meet the needs of organizations of all sizes. 
The company has positioned itself as a leader in the cybersecurity SaaS market, with a client base that includes large enterprises, 
government agencies, and critical infrastructure sectors. Its ability to detect sophisticated cyber threats and respond rapidly to 
incidents has made it an essential component of many organizations’ cybersecurity strategies. However, as with all cloud-based 
solutions, there are risks inherent in relying on a single provider for critical security services. The 2024 outage revealed just how 
vulnerable organizations can be when they place their trust in the continuity of a single service provider, particularly when that 
service is critical to the detection and mitigation of cyber threats. 
The 2024 CrowdStrike outage lasted several hours, during which time the platform was unavailable to users. This disruption 
prevented customers from accessing key security tools, including threat intelligence feeds, endpoint protection services, and incident 
response functionalities. While CrowdStrike worked to resolve the issue, the prolonged downtime left many organizations without 
the ability to respond to ongoing cyber threats or secure their networks. The outage had far-reaching consequences, with numerous 
companies reporting delays in threat detection, missed incidents, and increased exposure to risk. The economic impact was also 
significant, with companies losing both productivity and revenue due to the inability to access critical cybersecurity services. 
The outage raised questions about the fundamental nature of SaaS-dependent cybersecurity architectures. These platforms, which 
promise cost-effective and scalable solutions, also introduce new risks related to service interruptions, data breaches, and outages. 
As organizations continue to migrate their security operations to the cloud, they need to weigh the advantages of SaaS models—
such as reduced overhead costs and continuous updates—against the risks of service disruptions and potential data breaches. The 
CrowdStrike outage is a stark reminder that organizations need to develop more resilient security frameworks that account for the 
possibility of cloud outages and disruptions. 
 

II.      RETHINKING CYBERSECURITY ARCHITECTURES 
The 2024 CrowdStrike outage has prompted many organizations to reevaluate their cybersecurity architectures and to consider 
alternative strategies to mitigate the risks of cloud reliance. One of the key lessons from the incident is the importance of 
redundancy and diversification in security frameworks. By adopting hybrid cybersecurity models, which incorporate both cloud-
based and on-premise solutions, organizations can reduce the risk of service interruptions that could leave them vulnerable to 
cyberattacks. Hybrid models provide an additional layer of security by allowing critical security functions to be maintained even if 
one system or platform becomes unavailable. 
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In addition, businesses are increasingly exploring the concept of multi-cloud architectures, which involve distributing security 
functions across multiple providers to reduce the risk of a single point of failure. By diversifying their security service providers, 
organizations can ensure that their cybersecurity infrastructure remains operational even if one provider experiences an outage. 
Multi-cloud strategies also enable organizations to take advantage of the best features of different security platforms, improving 
overall security posture and resilience. 
The 2024 CrowdStrike outage serves as a turning point in the cybersecurity industry, highlighting the need for businesses to build 
more resilient, adaptable, and diversified security architectures. While SaaS platforms like CrowdStrike offer significant benefits, 
businesses must carefully evaluate the potential risks and take proactive steps to mitigate them. This may include the integration of 
hybrid solutions, multi-cloud architectures, and robust contingency planning to ensure that organizations can maintain security 
operations even in the face of cloud service disruptions. 
 

III.      PROBLEM STATEMENT 
The 2024 CrowdStrike outage highlighted a significant gap in SaaS-dependent cybersecurity models—particularly their 
vulnerability to service disruptions. Despite the obvious advantages of SaaS platforms, such as real-time updates, ease of scaling, 
and managed threat intelligence, they also present substantial risks when services are interrupted. The CrowdStrike outage, while 
resolved within hours, underscored the challenge of building a resilient cybersecurity infrastructure that can withstand cloud service 
disruptions. The problem, therefore, lies in the lack of contingency planning and overdependence on single-cloud vendors for 
critical security functions. Organizations that solely relied on CrowdStrike for endpoint protection and threat detection faced 
significant operational risks, ranging from the inability to detect ongoing threats to delays in incident response, potentially 
exacerbating the overall damage. 
Given the increasing adoption of SaaS platforms in cybersecurity, this paper seeks to explore how SaaS-dependent cybersecurity 
models can be made more resilient to service outages. The goal is to provide organizations with actionable insights on how to build 
hybrid architectures, integrate on-premise solutions, and develop redundancy strategies to minimize exposure during service 
downtimes. 

 
IV.      LIMITATIONS AND CHALLENGES 

A. Limitations 
One of the primary limitations of this study is the reliance on publicly available data regarding the outage. Since CrowdStrike has 
not publicly disclosed all details of the incident, including the full scope of the disruption or the specific technical causes, there is a 
degree of uncertainty in the findings. Additionally, since the impact of the outage was spread across multiple industries, it is 
difficult to precisely quantify the damage for each affected organization, as many incidents were not fully reported. 
Furthermore, the focus on CrowdStrike may limit the generalizability of the findings to other SaaS cybersecurity providers. While 
the lessons learned from this outage are valuable, they may not fully apply to all cloud-based security providers, especially those 
that offer different service models or infrastructure architectures. 
 
B. Challenges 
The analysis also faces challenges in assessing the long-term impact of the outage on the cybersecurity industry. As businesses 
recover from the disruption and adapt their security strategies, it may take several months or even years to fully understand the 
ramifications for cloud security architectures. 
Another challenge is the evolving nature of cybersecurity threats. The landscape is rapidly changing, and new threat vectors, such as 
AI-driven attacks or quantum computing vulnerabilities, may impact the future relevance of the findings. This dynamic environment 
complicates efforts to predict how SaaS-dependent security models will evolve in the wake of such outages. 

 
V.      METHODOLOGY 

This study employs a mixed-methods approach to analyze the CrowdStrike outage and its implications. The research is based on a 
combination of qualitative analysis of industry reports, media coverage, and expert interviews, as well as quantitative analysis of 
data related to the economic and operational impact of the outage. The methodology is outlined in the following steps: 
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Figure 1: Flow chart for Methodology 

 
1) Step 1: Data Collection 
 Primary Sources: Interviews with cybersecurity experts, IT professionals, and representatives from organizations affected by 

the outage. 
 Secondary Sources: Media reports, official CrowdStrike statements, and third-party analyses of the outage. 
 Quantitative Data: Collection of data on the financial and operational impact of the outage, including downtime statistics and 

incident response times. 
 
2) Step 2: Data Analysis 
The data is categorized and analyzed to identify the root causes of the outage, its effects on different sectors, and the lessons 
learned. The quantitative data is processed to calculate downtime, service interruptions, and financial losses, while qualitative data 
is analyzed for insights into organizational responses and adaptations to the disruption. 
 
3) Step 3: Case Studies 
Specific case studies are developed to illustrate the real-world impacts of the outage on various industries. These case studies help to 
contextualize the findings and provide examples of how businesses can mitigate risks associated with SaaS reliance. 
 
4) Step 4: Comparison 
The CrowdStrike outage is compared to previous SaaS outages in the cybersecurity industry, such as the 2018 outage of FireEye’s 
cloud-based solutions, to identify trends and common vulnerabilities in cloud-dependent architectures. 

 
Figure 2: Pie Chart for Data Analysis 
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VI.      DISCUSSION 
The 2024 CrowdStrike outage serves as a cautionary tale for organizations that rely heavily on cloud-based cybersecurity solutions. 
The outage disrupted critical security services for several hours, leaving many organizations vulnerable to cyber threats. Although 
CrowdStrike’s response to the outage was prompt and effective, the event raised important questions about the resilience of SaaS 
architectures in the face of disruptions. 

Table: Key Impacts of the CrowdStrike Outage 
Impact Factor Description Severity 

Service Downtime Loss of access to endpoint protection services High 
Incident Response Delay Delay in threat detection and response High 

Financial Loss Estimated losses for affected organizations Moderate 
Reputational Damage Impact on CrowdStrike’s brand and client trust Moderate 

Shift to Hybrid Models Increased interest in hybrid and on-premise solutions High 
The key takeaway from this outage is the critical need for organizations to diversify their cybersecurity strategies. Hybrid models 
that combine the flexibility of cloud-based solutions with the reliability of on-premise infrastructures are likely to provide a more 
resilient approach in the event of service disruptions. 
 

VII.      ADVANTAGES OF THE STUDY 
A. Comprehensive Analysis 
One of the major strengths of this study is its use of a mixed-methods approach, combining both qualitative and quantitative 
analysis to investigate the CrowdStrike outage in 2024. This approach allows for a multifaceted understanding of the incident, 
encompassing both the technical aspects of the outage as well as its operational and business impacts. The qualitative component 
draws on in-depth interviews with cybersecurity experts, IT professionals, and representatives from organizations affected by the 
outage. These insights provide valuable context for understanding the root causes of the disruption, how organizations responded, 
and the lessons they learned from the incident. This aspect of the study helps illuminate the complex interdependencies within 
modern cloud-based cybersecurity architectures, offering a clearer picture of the vulnerabilities that exist in such systems. 
On the other hand, the quantitative analysis provides empirical data on the scale of the outage, including metrics on service 
downtime, the number of affected organizations, financial losses, and delays in threat detection and response. By analyzing this 
data, the study not only assesses the direct impact of the outage but also identifies patterns and trends that can inform future 
cybersecurity strategies. For example, the research may reveal common weaknesses in security infrastructures that were exploited 
during the outage or identify factors that contributed to delayed recovery efforts. This comprehensive analysis—combining both 
qualitative depth and quantitative rigor—ensures that the study provides a holistic understanding of the incident, making it more 
valuable for organizations seeking to improve their cybersecurity posture. 
 
B. Real-World Relevance 
The case study format of this research brings significant real-world relevance to the findings. By focusing on a specific and recent 
incident—the 2024 CrowdStrike outage—the study provides practical lessons drawn from an actual event that affected multiple 
organizations across different sectors. Real-world case studies allow businesses to contextualize the theoretical aspects of 
cybersecurity risks and strategies into their own operational environments. This relevance is crucial in today’s rapidly evolving 
cybersecurity landscape, where emerging threats and technological advancements demand that organizations continuously reassess 
their security architectures. 
Moreover, by using a case study of a high-profile cybersecurity service provider, the research addresses the challenges faced by 
large enterprises and government organizations that rely on cloud-based solutions for endpoint protection, threat intelligence, and 
incident response. These insights are highly applicable for businesses that are currently or are planning to adopt similar Security-as-
a-Service (SaaS) solutions. The study’s practical nature ensures that the findings are directly actionable, helping organizations better 
understand how to strengthen their security frameworks and mitigate the risks associated with SaaS disruptions. As many businesses 
increasingly depend on cloud services for their cybersecurity needs, the real-world lessons from this outage offer timely and 
relevant advice on avoiding similar risks. 
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C. Industry Insights 
The inclusion of expert interviews and data analysis significantly enhances the study’s value by providing deeper insights into the 
cybersecurity industry. By consulting professionals with expertise in cybersecurity architecture, cloud services, and risk 
management, the study taps into a rich source of knowledge that goes beyond just the technical data. Experts provide nuanced 
perspectives on the challenges faced by businesses during the outage, helping to identify systemic weaknesses and vulnerabilities in 
SaaS-dependent architectures. Their insights also shed light on best practices for risk management, incident response, and 
redundancy strategies. 
Furthermore, the study’s use of expert opinions helps to ground its findings in current industry standards and emerging trends. For 
instance, experts may discuss the latest approaches to hybrid security models, which combine the flexibility and scalability of SaaS 
with the reliability and control of on-premise solutions. These industry insights offer actionable recommendations for businesses 
seeking to minimize the risks of SaaS outages and improve their overall cybersecurity resilience. By incorporating such expert 
feedback, the research helps guide decision-makers on how to strengthen their cybersecurity frameworks, integrate multi-layered 
defense mechanisms, and ensure greater continuity in the face of cloud service disruptions. 
 

VIII.      CONCLUSION 
The 2024 CrowdStrike outage serves as a stark reminder of the vulnerabilities inherent in SaaS-dependent cybersecurity 
architectures. As businesses increasingly rely on cloud-based security solutions, they must recognize the risks of service disruptions 
and take steps to mitigate these risks. By adopting hybrid cybersecurity models and incorporating redundancy, organizations can 
better withstand disruptions and maintain their security posture during cloud outages. The lessons learned from this outage should 
inform the development of more resilient, multi-layered cybersecurity strategies that balance the benefits of SaaS solutions with the 
need for operational continuity. 
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