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Abstract 

In the contemporary digital landscape, the reliability of IT services is paramount for organizational success. 

Frequent service downtime can lead to substantial financial losses and diminished customer satisfaction. This 

paper explores the critical role of data-driven incident management and Root Cause Analysis (RCA) in reducing 

IT service downtime. It begins by highlighting the impact of service interruptions on business performance and 

the importance of efficient incident management practices. The paper further delves into data-driven 

methodologies, emphasizing how they facilitate incident identification, prioritization, and resolution. Various 

RCA techniques are examined, demonstrating their effectiveness in isolating recurring issues and preventing 

future incidents. However, the paper also addresses organizations' challenges in implementing data-driven RCA, 

including data quality issues and integration obstacles. Solutions and best practices are proposed to overcome 

these challenges, emphasizing the need for a cross-functional approach and a commitment to continuous 

improvement. The findings underscore the transformative potential of data-driven strategies in enhancing incident 

management frameworks, ultimately enabling organizations to achieve greater resilience and operational 

efficiency. 
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I. Introduction 

1.1 Overview of IT Service Downtime and its Impact on Organizational Performance 
IT service downtime is a common yet disruptive issue faced by organizations of all sizes. Downtime may 

arise from various sources, including hardware failures, software glitches, security breaches, human error, or even 

external factors like power outages (Sam, 2023). The repercussions of these interruptions go far beyond the 

immediate unavailability of services, as they can hinder productivity, delay crucial operations, and incur high 

costs associated with repairs, compensation, and loss of revenue. For instance, downtime can lead to significant 

backlogs in customer service, leaving end-users dissatisfied and more likely to switch to competitors (Krasner, 

2021). 

Additionally, there are indirect costs, such as the loss of valuable data during outages, which can impair 

decision-making and reduce the overall operational efficiency of an organization. According to recent industry 

reports, the cost of downtime can range from thousands to millions of dollars per hour, depending on the 

organization’s size, industry, and dependency on technology (Velayutham, 2021). In sectors like finance and 

healthcare, where high availability is crucial, even a few moments of disruption can lead to life-altering 

consequences for clients and patients. Therefore, minimizing downtime is not merely a technical necessity but a 

strategic imperative for sustaining operational resilience, customer satisfaction, and overall organizational 

performance (Olorunyomi, Sanyaolu, Adeleke, & Okeke, 2024). 

 

1.2 Importance of Efficient Incident Management and Root Cause Analysis (RCA) in Minimizing 

Downtime 
Organizations must establish efficient incident management processes to mitigate the adverse effects of 

downtime. Incident management is the structured approach to identifying, analyzing, and resolving disruptions in 

IT services. Its goal is to restore normal operations as quickly as possible, minimizing the negative impact on 

business activities and ensuring service reliability. Incident management typically involves steps like incident 
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detection, logging, categorization, prioritization, and resolution. However, to be truly effective, these steps require 

a swift and systematic approach to pinpointing the root cause of the issue, which is where Root Cause Analysis 

(RCA) becomes crucial (Majka). 

RCA is the methodical process of uncovering the underlying cause of a problem, rather than merely 

addressing its symptoms. While incident management focuses on immediate responses to restore services, RCA 

goes a step further by identifying the root cause, enabling organizations to implement preventive measures. 

Effective RCA can thus reduce the likelihood of recurring incidents, minimizing downtime over the long term. 

By understanding the root causes, IT teams can develop targeted solutions that enhance system resilience, ensuring 

fewer interruptions and faster recovery times (WOLNIAK, GAJDZIK, & GREBSKI, 2023). 

The RCA process utilizes various analytical techniques to identify factors contributing to service 

disruptions. Popular RCA methods include the "5 Whys," Fishbone Diagram, Fault Tree Analysis, and Pareto 

Analysis. Each technique provides a structured framework for tracing the origins of an issue, making it easier for 

teams to investigate the complexities of incidents systematically. For instance, the "5 Whys" approach involves 

asking "why" five times to peel away layers of symptoms until the underlying issue is identified (Jena, 2024). 

This focus on the root cause prevents organizations from only addressing surface-level symptoms, instead guiding 

them toward sustainable improvements. The integration of RCA within incident management processes is 

essential in maintaining high service availability, minimizing the risk of downtime, and optimizing operational 

efficiencies across IT-dependent functions (Steinnes Ivesdal, 2021). 

 

1.3 Objectives of Using Data-Driven Approaches in Enhancing Incident Response and Resolution 
Data-driven approaches have transformed incident management and RCA by enabling organizations to 

collect, analyze, and leverage vast amounts of data for proactive decision-making. In the context of incident 

management, data-driven insights enhance every stage of the incident lifecycle, from early detection to resolution 

and post-incident review. By analyzing data related to past incidents, IT teams can identify patterns, predict 

potential issues, and prioritize incidents based on their impact and severity. This analytical approach allows IT 

teams to allocate resources more effectively, focusing efforts on incidents that pose the highest risk of extended 

downtime or operational disruption (Ma, 2023). 

IT teams can use real-time data analytics to monitor service performance metrics and detect anomalies 

that may signal an impending incident. For example, monitoring tools can track variables such as server load, 

response times, and network traffic, providing instant alerts if thresholds are exceeded (Saapunki, 2023). This 

early-warning system enables a proactive approach to incident management, identifying and addressing potential 

disruptions before they escalate into full-blown outages. Data-driven tools can also support decision-making in 

RCA by identifying correlations and trends within incident data. For instance, data analytics might reveal that a 

specific configuration change frequently precedes a certain type of system failure, allowing teams to address and 

correct the underlying issue (Baptista, 2023). 

Furthermore, data-driven approaches in incident management promote a culture of continuous 

improvement. By continuously analyzing data from past incidents, organizations can refine their incident response 

processes, improving the speed and accuracy of resolutions over time. This iterative improvement cycle enhances 

service reliability and empowers IT teams to adapt to evolving threats and operational demands. With 

advancements in artificial intelligence (AI) and machine learning (ML), data-driven incident management and 

RCA processes are becoming increasingly sophisticated, enabling predictive analytics to anticipate potential 

incidents and self-healing mechanisms that automatically resolve minor disruptions without human intervention. 

 

II. Data-Driven Approaches in Incident Management 

2.1 Data-Driven Methodologies in Identifying, Prioritizing, and Responding to Incidents 
The adoption of data-driven methodologies in incident management marks a shift toward an analytical, 

evidence-based approach to handling IT incidents. By collecting and analyzing relevant data from IT systems, 

organizations can gain insights into the underlying causes and patterns associated with incidents, enabling faster 

and more accurate identification of issues (Delaney & Kitchin, 2023). Data-driven incident management starts 

with comprehensive data collection, often gathered from monitoring systems, user reports, and service logs. These 

data points can reveal patterns, correlations, and anomalies that may indicate emerging problems or vulnerabilities 

within the system. By systematically analyzing this data, incident managers can identify the source of incidents 

more effectively, avoiding common pitfalls of traditional methods, such as relying on limited or subjective 

information (Chen et al., 2020). 

Prioritizing incidents is another critical area where data-driven methodologies add significant value. Not 

all incidents have the same impact on business operations, so allocating resources based on data-driven insights 

allows IT teams to address the most critical issues first. For instance, an organization may have data indicating 

that incidents related to server overloads during peak business hours have a higher impact on revenue than minor 

connectivity issues (Elvas et al., 2020). With such data, incidents can be categorized based on their severity, 

impact, and likelihood of recurrence. By applying automated prioritization algorithms, organizations can ensure 
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that high-impact incidents receive prompt attention, thereby minimizing potential downtime and reducing the risk 

of cascading failures across the system (Bechtsis, Tsolakis, Iakovou, & Vlachos, 2022). 

Once incidents are identified and prioritized, data-driven methodologies facilitate more effective 

response mechanisms. Incident response traditionally involves reactive steps to mitigate immediate impacts, but 

with data-driven approaches, IT teams can anticipate potential issues, allowing for proactive incident responses. 

Predictive analytics, for example, can analyze historical incident data to forecast possible incidents before they 

arise, enabling IT teams to put preventative measures in place (Chowdhury, Prince, Abdullah, & Mim, 2024). 

Automated incident response tools can also streamline routine tasks, such as restarting servers or redirecting traffic 

to alternative systems without human intervention. In this way, data-driven methodologies improve the accuracy 

of incident identification and enhance the efficiency and speed of response efforts (Prince et al., 2024). 

 

2.2 Overview of Common Tools and Technologies Used for Data Collection, Analysis, and Incident 

Tracking 
The success of data-driven incident management relies heavily on specialized tools and technologies 

designed to collect, analyze, and track incident data. Some of this space's most commonly used tools include 

monitoring platforms, incident tracking systems, and data analytics tools. Monitoring platforms, such as 

SolarWinds, Nagios, and Prometheus, continuously gather data on system performance, network traffic, and 

application health (Ramachandran, 2023). These platforms use sensors and logs to capture a wide array of metrics 

in real-time, allowing IT teams to detect any anomalies that may indicate an impending incident. Real-time 

monitoring also provides crucial data that can feed into predictive models, enabling the early identification of 

system weaknesses before they develop into larger issues (Mohammed, Kiran, & Enders, 2021). 

Incident tracking systems like ServiceNow, JIRA, and PagerDuty enable organizations to document, 

categorize, and prioritize incidents. These tools streamline the management of incidents by providing a centralized 

platform where incidents can be logged, tracked, and assigned to specific IT personnel for resolution. Many 

incident tracking systems also include automated workflows that can assign incidents based on priority and 

severity, helping to prevent bottlenecks and ensure that high-priority issues are addressed promptly (Hidayat, 

2023). Furthermore, incident tracking tools often integrate with other IT management platforms, allowing for 

seamless data exchange and facilitating collaboration between different IT teams involved in the incident response 

(Runsewe, Osundare, Olaoluwa, & Folorunsho). 

Data analytics tools, like Splunk, ELK Stack, and Tableau, are instrumental in analyzing incident data, 

identifying patterns, and generating insights that support decision-making in incident management. These 

analytics platforms aggregate data from multiple sources, apply filters and algorithms to highlight significant 

trends, and visualize data in formats that are easy for IT teams to interpret (DeValk, 2022). For example, data 

visualization dashboards can provide real-time insights into incident frequency, impact, and duration, empowering 

incident managers to make data-driven decisions in prioritizing response efforts. Some tools also offer machine 

learning capabilities, allowing for the development of predictive models that forecast future incidents based on 

historical data. By using these advanced data analytics tools, organizations can transition from a reactive incident 

management approach to a proactive and preventive one (Ghosh, Biswas, & Ghosh, 2023). 

 

2.3 Benefits of Real-Time Data Analysis in Proactive and Reactive Incident Management 
Real-time data analysis has emerged as a transformative capability in both proactive and reactive incident 

management, allowing organizations to detect and respond to incidents as they happen. One of the primary 

benefits of real-time data analysis is the ability to reduce incident detection times, enabling IT teams to identify 

and address issues before they escalate into major disruptions (Samira, Weldegeorgise, Osundare, Ekpobimi, & 

Kandekere, 2024a). For instance, real-time data analysis can alert IT personnel to unusual spikes in network 

traffic, which may indicate a potential cyberattack or a system overload. By catching these anomalies in real-time, 

IT teams can take preemptive action, such as rerouting traffic or increasing server capacity, thus preventing 

downtime and maintaining service continuity (H. Naseer, Desouza, Maynard, & Ahmad, 2024). 

Real-time analysis also enables IT teams to enhance their reactive incident management processes. 

Traditionally, incident response involves diagnosing the issue after the service has already been affected. 

However, with real-time data, IT teams can dynamically analyze incident trends and troubleshoot issues (Adeoye, 

2023). For example, suppose an application begins experiencing performance issues. In that case, real-time 

analysis can provide insights into recent changes, user activity, and system load, helping the team isolate the cause 

and implement a solution faster. By using real-time data as incidents unfold, IT teams can make informed 

decisions that reduce the duration and impact of downtime, ultimately improving service reliability (A. Naseer, 

Naseer, Ahmad, Maynard, & Siddiqui, 2021). 

Moreover, real-time data analysis facilitates continuous improvement in incident management practices 

by providing feedback on the effectiveness of incident responses. Every incident response generates new data, 

such as response time, resolution efficiency, and customer impact. Analyzing this data in real time allows 

organizations to refine their incident management protocols based on actual performance metrics, fostering a cycle 
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of iterative improvements. This continuous feedback loop optimizes current incident management processes and 

builds resilience within the IT infrastructure by highlighting areas for future enhancements (Bernal, Monterrubio, 

Fuente, Crespo, & Verdu, 2021). 

 

III. Root Cause Analysis Techniques for Downtime Reduction 

3.1 Introduction to RCA Techniques 
The “5 Whys” technique is one of the simplest yet most effective methods for conducting RCA. This 

technique involves asking “why” five times (or as many times as necessary) until the root cause of a problem is 

identified. For instance, if an application goes down, the first “why” might be, “Why did the application go down?” 

This could lead to a response such as “The server crashed.” Continuing with subsequent questions could reveal 

that the server crashed due to hardware failure, which may then be traced back to a lack of preventive maintenance. 

This iterative questioning helps teams dig deeper into the layers of causation, moving beyond surface-level fixes 

to address the core issue (Majka). 

Fault Tree Analysis (FTA) is a more structured and graphical approach to RCA. This method uses a top-

down deductive analysis to identify the various factors that could lead to an undesirable event, often illustrated in 

a tree-like diagram (Ashraf, Imran, & Vechot, 2022). Each branch of the tree represents different potential failures 

or causes, allowing teams to visualize the complex interactions that can lead to incidents. FTA is particularly 

useful in systems with interdependencies, as it helps teams understand how multiple components can fail 

simultaneously and how those failures can contribute to service downtime. This technique is highly effective for 

technical systems where reliability is crucial, as it encourages comprehensive analysis and preventive measures 

(Obele, Aikhuele, & Nwosu, 2024). 

Another valuable tool in RCA is the Fishbone Diagram. This method visually organizes potential causes 

of a problem into categories, typically including people, processes, technology, and environment. By mapping out 

these categories, teams can systematically explore all possible causes of a service outage, facilitating 

brainstorming sessions and promoting collaborative problem-solving. The Fishbone Diagram is particularly 

effective in team settings, where diverse perspectives can lead to a more thorough investigation of potential issues. 

It helps eliminate biases and ensures that no potential cause is overlooked (Barsalou & Starzyńska, 2023). 

 

3.2 Role of RCA in Isolating Recurring Issues and Preventing Similar Incidents 
The primary goal of RCA is to isolate recurring issues that contribute to service downtime and prevent 

similar incidents from occurring in the future. By focusing on root causes, organizations can move beyond reactive 

measures, such as merely fixing symptoms, and adopt a more proactive approach to incident management. For 

example, suppose an RCA reveals that a recurring network outage is due to outdated hardware. In that case, the 

organization can take steps to upgrade their infrastructure rather than simply repairing the hardware each time an 

outage occurs (WOLNIAK et al., 2023). 

Moreover, RCA helps organizations establish a culture of continuous improvement. By analyzing past 

incidents and their underlying causes, IT teams can develop standardized procedures to address recurring 

problems. This improves response times and enhances service quality over the long term. A well-documented 

RCA process allows organizations to learn from previous mistakes, creating a knowledge base that informs future 

decisions. In this way, RCA becomes an integral part of the IT service management framework, driving strategic 

initiatives to increase system resilience and reliability (Shipley, Miller, & Parrington, 2022). 

Furthermore, RCA can improve communication within teams and across departments. When RCA 

findings are shared organization-wide, teams can align their efforts and resources to address common issues. This 

collaborative approach fosters a sense of ownership and accountability, as team members understand how their 

work contributes to overall service performance. Sharing RCA insights can also lead to better resource allocation, 

as organizations can prioritize initiatives based on recurring issues identified through analysis (Metwaly, 2024). 

 

3.3 Enhancing RCA Through Data Analytics 
In recent years, the integration of data analytics into the RCA process has revolutionized how 

organizations approach downtime reduction. By leveraging big data, organizations can uncover patterns and 

trends that may not be immediately apparent through traditional RCA techniques. Data analytics tools can process 

vast amounts of data from various sources, such as monitoring systems, incident logs, and user feedback, to 

provide deeper insights into incidents and their root causes (Segun-Falade et al.; Segun-Falade et al., 2024). 

One significant benefit of using data analytics in RCA is its ability to identify correlations between 

different incidents. For example, data analytics can reveal that certain failures are more likely to occur during 

specific times or under certain conditions, such as high traffic periods or following system updates. Recognizing 

these patterns allows organizations to anticipate potential issues and implement preventive measures before 

problems arise. Predictive analytics can be particularly effective in this context, enabling IT teams to forecast 

incidents based on historical data trends (Poghosyan, Harutyunyan, Grigoryan, & Kushmerick, 2021). 
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Moreover, data analytics enhances RCA by identifying “hidden” root causes that may not be visible 

through traditional methods. For instance, an analysis of service tickets might reveal that a particular software 

application frequently triggers incidents due to compatibility issues with other applications. Organizations can 

address root causes that might remain undetected by identifying complex interactions through data analysis. This 

depth of understanding enables teams to implement comprehensive solutions that address systemic weaknesses 

rather than merely treating isolated symptoms (Saha & Hoi, 2022). 

Additionally, the visualization capabilities of data analytics tools can make it easier for teams to 

communicate findings from their RCA efforts. Graphical representations of data can illustrate trends, correlations, 

and impacts in a way that is more accessible than raw data alone. These visualizations can support more effective 

discussions about root causes and potential solutions, leading to more informed decision-making (Wang et al., 

2021). 

 

IV. Challenges and Solutions in Implementing Data-Driven Root Cause Analysis (RCA) 

4.1 Common Obstacles to Implementing Data-Driven RCA 
One of the primary challenges in implementing data-driven RCA is data quality. Organizations often 

struggle with incomplete, inaccurate, or inconsistent data, leading to misleading analyses and ineffective solutions. 

Poor data quality can stem from various sources, including manual data entry errors, lack of standardized data 

collection processes, and the use of disparate systems that do not communicate effectively. When data is 

unreliable, the RCA process becomes compromised, resulting in misdiagnosed issues and wasted resources in 

addressing problems that do not exist or are not the true root causes (Southekal, 2023). 

Integration challenges also pose significant obstacles to implementing data-driven RCA. Many 

organizations rely on multiple tools and platforms to collect and analyze data, which can create silos that hinder 

information sharing and collaboration. When data resides in isolated systems, it becomes difficult to perform 

comprehensive analyses that encompass all relevant factors contributing to incidents. Furthermore, integrating 

new data analytics tools with existing IT infrastructure can be complex and resource-intensive, leading to delays 

and resistance from stakeholders who may be accustomed to traditional approaches (de Groot). 

Another obstacle is the cultural resistance to change within organizations. Employees may be reluctant 

to adopt new processes or technologies, especially if they perceive data-driven RCA as an additional burden or if 

they lack confidence in their data literacy skills. This resistance can impede the successful implementation of 

RCA initiatives, making it essential for organizations to foster a culture of openness and adaptability (Sandén, 

2024). 

 

4.2 Solutions and Best Practices for Overcoming These Challenges 
To overcome data quality issues, organizations must establish robust data governance frameworks. This 

involves creating clear data collection, validation, and maintenance guidelines, ensuring that all team members 

understand the importance of accurate data entry. Automated data collection processes, such as system monitoring 

tools that capture incidents in real-time, can significantly reduce manual entry errors and improve data accuracy. 

Additionally, organizations should regularly audit their data for completeness and consistency, addressing any 

identified discrepancies promptly (Cadet, Osundare, Ekpobimi, Samira, & Wondaferew, 2024; Samira, 

Weldegeorgise, Osundare, Ekpobimi, & Kandekere, 2024b). 

Organizations should prioritize adopting unified platforms to address integration challenges that facilitate 

data sharing and collaboration across departments. Implementing an integrated incident management system 

consolidating data from various sources can streamline the RCA process and provide a comprehensive view of 

incidents. Cloud-based solutions and Application Programming Interfaces (APIs) can further enhance integration 

by enabling seamless communication between disparate systems. Involving IT teams early in the implementation 

process ensures that new tools align with existing systems and that potential integration issues are identified and 

addressed proactively (Pestana & Sofou, 2024). 

Building a culture of continuous improvement is essential for fostering acceptance of data-driven RCA 

practices. Organizations can encourage this mindset by involving employees in the RCA process, soliciting their 

feedback, and recognizing their contributions to problem-solving efforts. Training programs that enhance staff 

data literacy and analytical skills can empower employees to confidently embrace data-driven approaches. By 

highlighting success stories and demonstrating the tangible benefits of data-driven RCA, organizations can 

motivate staff to adopt these practices willingly (Runsewe et al.; Samira, Weldegeorgise, Osundare, Ekpobimi, & 

Kandekere, 2024c). 

A cross-functional approach is vital for the successful implementation of data-driven RCA. Incident 

management often involves multiple teams, including IT support, network operations, and application 

development, each bringing unique perspectives and expertise to the table. Encouraging collaboration among 

these teams fosters a more holistic understanding of incidents and their root causes, leading to more effective 

solutions. Establishing cross-functional incident management teams can facilitate knowledge sharing and promote 

a shared sense of accountability for service reliability (DeZoort & Pollard, 2023). 



Reducing IT Service Downtime through Data-Driven Incident Management and Root Cause Analysis 

1125 

Furthermore, organizations should embrace a continuous improvement mindset in their incident 

management practices. This involves regularly reviewing RCA processes, analyzing past incidents, and updating 

procedures based on lessons learned. Utilizing feedback loops, where insights gained from incident analysis 

inform future practices, ensures that organizations remain adaptable to changing conditions and evolving 

technologies. Regular training and skill development sessions can also inform teams about the latest tools and 

techniques in data-driven RCA, ensuring that organizations are well-equipped to handle emerging challenges 

(Aquino, Kilag, & Valle, 2023). 

 

V. Conclusion 

Data-driven incident management and RCA offer numerous benefits significantly reducing IT service 

downtime. First and foremost, leveraging data analytics allows organizations to identify, prioritize, and respond 

to incidents more effectively. Organizations can develop predictive models that enable proactive incident 

detection and resolution by analyzing historical data and incident patterns. This approach not only minimizes 

downtime but also enhances the overall efficiency of IT operations. 

Moreover, data-driven RCA empowers organizations to uncover the root causes of incidents rather than 

merely addressing symptoms. Traditional RCA methods often fail to provide insights into recurring issues, 

resulting in a cycle of repeated failures. However, data analytics can reveal underlying patterns and trends that 

lead to recurring incidents, enabling organizations to implement long-term solutions. Consequently, this reduces 

the likelihood of future downtime and fosters a culture of continuous improvement. 

Another significant benefit of data-driven incident management is enhancing communication and 

collaboration among cross-functional teams. By utilizing integrated platforms that consolidate data from various 

sources, teams can work together more efficiently, sharing insights and solutions. This collaborative approach 

accelerates incident resolution and strengthens the organizational knowledge base, contributing to a more resilient 

IT infrastructure. 

Organizations should consider several recommendations to realize the benefits of data-driven incident 

management and RCA fully. Firstly, they should invest in robust data governance frameworks that ensure the 

accuracy and consistency of data. This investment involves establishing clear guidelines for data collection, 

validation, and maintenance and implementing automated systems that minimize manual entry errors. Ensuring 

data quality is foundational to effective data-driven practices. 

Secondly, organizations should prioritize integrating their incident management tools and platforms. 

Implementing unified solutions that facilitate seamless data sharing and collaboration across departments is 

essential for a holistic understanding of incidents. The adoption of cloud-based solutions and APIs can further 

enhance integration capabilities, enabling organizations to gain comprehensive insights into incidents. 

Additionally, organizations must foster a culture of continuous improvement and adaptability. 

Encouraging employees to participate in the RCA process and promoting data literacy through training programs 

can empower staff to embrace data-driven strategies. Regularly reviewing incident management practices and 

incorporating feedback will ensure that organizations remain agile in the face of changing technology landscapes. 

Finally, organizations should commit to a cross-functional approach to incident management. Establishing 

collaborative teams with members from various departments can lead to more effective problem-solving and a 

shared sense of accountability for service reliability. This collective effort enhances incident management and 

drives innovation and improvement across the organization. 
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