
Page 678 Volume 12, Issue 08, Aug 2022 ISSN 2457 – 0362 

 

 

 

 

ENHANCING SECURITY OPERATIONS: THE ROLE OF AI ML AND 

CLOUD COMPUTING IN SIEM & SOAR INTEGRATIONS FOR 

IMPROVED INCIDENT RESPONSE 

 
Laxmi Sarat Chandra Nunnaguppala 

Sr. Security Engineer, Equifax Inc, Albany, NY, USA, sarat.nunnaguppala@gmail.com 

 

 
Abstract 

New threats and vulnerabilities often emerge, and reacting to the incident is essential in 

protecting data and reputation. This paper proposes to demonstrate that using AI, ML, and 

Cloud Computing technologies in SIEM and SOAR can improve the existing process of 

implementing an incident response. Incorporating AI and ML in analyzing real-time data in 

an environment can complement the responsiveness of the incident response techniques and 

relate it to the detection rates. Also, cloud computing offers multiple-tiered and multitalented 

options that enhance SIEM/SOAR capabilities and features. The role of these technologies in 

making the modern approach to handling incidents in harmony with real-time and simulated 

experiences and reports can be described in this paper. Growing pains are also discussed, 

prevention and management of which occur where the strategy has been attempted and an 

evaluation of these problems' solution possibilities. In more detail, it quantifies and 

qualitatively identifies the promotional impact of the firm in a manner that clearly explains the 

advantages and disadvantages of adopting such technologies through graphs and analysis. This 

study highlights the necessity for further expansion of AI, ML, and cloud computing for higher 

efficiency of incident identification and avoidance across organizations. 
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Introduction 

Background 

The immediate response, SIEM, and SOAR: Managing the consequences of an IT breach can be 

understood as the defined process organizations use to mitigate the effects of a cybersecurity threat 

[1]. SIEM (Security Information and Event Management) systems akumuluje i przetwarza informację 

odnośnie do wydarzeń zachodzących w różnych zasobach infrastruktury IT w celu ustalenia 

potencjalnych zagrożeń [1]. The management of incidents and the coordination and packaging of the 

related activities are supported by tools in SOAR [3]. 

 

The importance of incident response in cybersecurity: Incident management is needed to establish 

action plans to lessen threats' effects, react swiftly, and restore customers' trust. It includes the 

perception of an attack or its threat, the protection against it, and the possibility to restore operations 

in case of an attack [5]. 
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AI, ML, and Cloud Computing: IA (Intelligence Augmentation) and ML (Machine Learning) are two 

emergent technologies that improve the resilience of security systems because they reduce potential 

human input in identifying and addressing possible threats [9]. Cloud computing brings vast and 

dynamic capabilities to support, host, and nourish AI and ML to process related data in real time and 

integrate SIEM and SOAR to handle incidents effectively [6]. 

 
Purpose and Scope 

The document's purpose: The objective is to explain the role of AI, ML, and cloud in SIEM and 

SOAR solutions and how these abilities can improve an organization's overall incident response 

capabilities. 

 

The key areas that will be covered: The issues that are to be discussed in this paper include the modern 

problems as relates to incident response, the utilization of AI and ML to enhance SIEM and SOAR, 

the gains inherent in cloud computing as related to incident response, real-life case and simulation 

studies, applications of graph knowledge and data visualization, and challenges and solutions about 

these technologies and their integration in enhancing incident responses. 

 
Incident Response Optimization 

challenges being faced in the handling of current incidents include the following: 

 

Discuss the common challenges faced in traditional incident response: The traditional IR process 

has the following challenges that affect its efficiency. One of the significant issues is the large number 

of events a contemporary IT environment produces, which security specialists cannot sift through to 

discover potential threats [1]. Further, with advanced sophistication, cyber-attacks utilize various 

techniques that can help them bypass the security layers, making traditional detection through 

signatures ineffective [2]. Another primary concern is the lack of qualified cybersecurity personnel, 

which aggravates the shortage problem by overworking existing human resources and contributing 

to human error [3]. Further, most organizations have evolved a distributed security structure, with 

individual security tools and appliances that lack integration and proper Information sharing, which 

hinders the Incident Response Process. These challenges demonstrate the urgent necessity of 

implementing a new level of increased and more coherent approach to incident handling. 

 

Highlight the need for optimization: The relevance of optimization in dealing with incidents is 

because threat methods are constantly changing, and traditional ways of handling similar incidents 

are ineffective. Applying AI, ML, and cloud computing is the key to optimizing the response to such 

occurrences and improving the chances of detection and analysis [5]. Using artificial intelligence and 

machine learning improves the processes of managing incidents in SIEM and SOAR systems. They 

state that this integration enables threat identification in real-time, as well as initiating response 

actions consequently, which reduces the time for containing the episodes and the extent of the 

episodes [6]. Moreover, by fine-tuning the response processes, the maximum can be obtained from 

the resources at the disposal of the security teams, thereby freeing up their time to address critical 

threats and strategic plans instead of getting immersed in tasks that take up much of their time [7]. 

 
Advantages of Process Optimization in Handling Incidents 

Improve detection and response times: Another advantage of managing incidents is that they help 

to raise the detection and response rates to an optimal level. AI and ML algorithms, for example, can 

parse large amounts of data simultaneously while searching for patterns and anomalies, which may 

signify a security breach [8]. The above capability enables security teams to identify threats earlier 

than normal practices and respond to threats in good time to prevent damage [9]. For instance, AI- 
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driven SIEM systems can correlate events and indicators from different sources, providing a more 

detailed picture of the security situation and helping quickly identify new threats [10]. Thus, the dwell 

time of threats is minimized, and the prospects for an attacker exploiting them are limited. 

Reduce human error and enhance efficiency: The other benefit associated with managing the 

process of handling incidents is that it eliminates human intervention and increases operational 

effectiveness. Overreliance on manual processes can lead to many mistakes, especially when the 

organization is rushing to address a cyber incident. Hence, by adopting RPA and automating these 

routine tasks and incident response workflows, organizations can reduce such mistakes while also 

standardizing processes [11]. For instance, SOAR platforms can help to triage the alert initially and 

minimize the workload of the security analyst. In contrast, the analyst can work on the alerts that 

need one's intervention [38]. It prevents the occurrence of mistakes and enhances the efficiency of 

the whole incident-handling process, enhancing the overall effectiveness of threat management [13]. 

Better resource allocation: Improvement of the incident response also comes with efficient resource 

utilization. In traditional work settings, security operations centers (SOCs) often suffer from alert 

fatigue, where many alarms reduce analysts' efficiency and cause them to fail to promptly identify or 

respond to severe threats [14]. When applied correctly, artificial intelligence and machine learning 

can help sort out priority levels based on the nature and possible consequences, allowing for the most 

critical alerts to be addressed immediately [15]. Such prioritization assists in allocating human and 

technical resources for one purpose while handling recurrent problems as routine issues with the 

support of technology [16]. Furthermore, several cloud services can be procured as needed by an 

organization in a scalable and flexible manner to support incident response, depending on the threat 

situation [17]. 

The Role of Artificial Intelligence and Machine Learning 

Artificial Intelligence and Machine Learning in Cybersecurity 

please provide an overview of how AI and ML technologies work: Artificial intelligence, or AI as it 

is often referred to, is defined as the capability of a machine or a computer to simulate intelligent 

behavior. Some of these processes are acquired-site, which is the process of getting knowledge and 

how to apply it and how knowledge is acquired, transformed, or reached an approximate or definite 

conclusion. These forms of AI include Machine Learning (ML), a field of AI where a computer can 

learn independently without strictly adhering to instructions and can make decisions using patterns 

[1]. These are ML models that are developed using big data sets; hence, the model is trained and can 

now make predictions or decisions on the new data inputs [2]. 

Applications of AI and ML in cybersecurity: There are various ways in which AI ML is applied to 

enhance security standards, as follows. An example of using ML algorithms is in the exposure to 

threat identification, where traffic in the network is observed to identify behaviors that may signify 

an intrusion [3]. Malware detection is another area where these technologies are employed in that 

they perform classification to identify new types of malware without actual signatures [4]. These are 

used in predictability, in which predictions regarding potential security threats are trained using 

information from previous occurrences [5]. Moreover, in the incidence response, AI and ML can 

make it easier and more efficient to manage automated responses and recognize detected threats more 

quickly and accurately [6]. 

AI & ML in the Context of SIEM and SOAR 

AI and ML can enhance SIEM systems: Several research evidence have shown that the coupling of 

artificial intelligence and machine learning improves the functionality of SIEM systems for security 

incidents. Traditional threat detection systems used by SIEM solutions work based on set rules and 

correlation engines and produce many false positives and false negatives. Performing such analysis 
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on big data may not be easy, and some trends people may ignore, yet AI and ML algorithms can 

analyze such data and highlight such trends in real-time [7]. Such algorithms can also learn from 

previous occurrences, and thus, it may be pointed out that false positives may decrease over time 

since the algorithms are designed to learn [8]. Additionally, the presence of AI in SIEM systems 

makes it possible to prioritize the alerts regarding threat level and impact to assist the security team 

in handling vital risks [9]. 

 

Integration of AI and ML in SOAR platforms: AI & ML picked up solutions inclined toward Security 

Orchestration, Automation, and Response (SOAR). While SOAR systems are used to automate some 

aspects of work related to processing incidents and their integration, they are not a unified platform. 

AI and ML are integrated into the SOAR platforms to warrant that some tasks requiring data input 

are auto-commanded [10]. For instance, machine learning models could facilitate the sorting and 

routing of cases. Similarly, the regulation of the organizing process by AI-based process-automation 

scripts is capable of carrying out pre-scribed response actions depending on the categorization [11]. 

This integration helps in rapid incident response and improves the speed at which the procedure is 

done. It reduces the time required to address any incident that may follow coupled with the threats 

[12]. Use Cases and Examples 

 

Real-world examples of AI and ML in incident response: A specific case study of an application 

of AI and ML in incident response is the application of ML algorithms in detecting phishing incidents. 

Google, for instance, employs ML models to sift through billions of emails in search of phishing 

attacks with excellent efficiency [13]. Another example is the use of AI in Endpoint protection, where 

AI-based solutions, including CrowdStrike's behavioral analysis, detect and respond to modern 

malware threats [14]. 

 

Case studies demonstrating the effectiveness of these technologies: An example of how AI can 

improve the incident response process can be seen through a case from IBM. QRadar, the security 

intelligence platform of IBM, connects with Watson for Cyber Security to analyze and correlate large 

volumes of security information collected from disparate sources. This integration has ensured that 

the time taken to detect and counter threats has been slightly reduced to 60% less in investigation and 

resolution [15]. Another case for Darktrace is its AI-based enterprise immune system, which employs 

ML algorithms to understand the patterns in the enterprise network. The importance of AI in modern 

security was illustrated by this system successfully detecting a zero-day exploit that was not identified 

by conventional solutions [16]. 

 
Role of Cloud Computing 

Cloud Computing Overview 

cloud computing and its various models (IaaS, PaaS, SaaS): Cloud computing can be described as 

accessing and using computing resources such as servers, storage facilities, databases, networks, applications, 

and software through the Internet. This facilitates faster innovation, flexible resources, and large-scale 

economic benefits. There are three main models of cloud computing: There are three main models of cloud 

computing: 

 
Infrastructure as a Service (IaaS): Delivers IT computing resources over the Internet with the help of 

virtualization technology. IaaS provides fundamental and measurable computing, storage, and networking 

resources in a self-service cost model [1]. Some of them are AWS EC2 or Microsoft Azure. 

 
Platform as a Service (PaaS): Provides an on-demand basis for developing, testing, deploying, and managing 

applications and programs. PaaS can render development fast for web or mobile apps without worrying about 
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the required infrastructure [2]. Some of them include Google App Engine and the Microsoft Azure App 

Service. 

 
Software as a Service (SaaS): Software applications are transmitted via the Internet, and the user pays for the 

software on a subscription basis. SaaS makes it possible for the user to access and utilize applications over the 

web [3]. Some examples of cloud collaboration software offered include Salesforce, Google Workspace, and 

Microsoft Office 365. 

 
Advantages of Cloud Computing in Incident Response 

Scalability and flexibility: Cloud computing can provide high scalability and flexibility, which is crucial in 

incident response cases. It seeks to enable organizations to vary their computing resources in proportion to the 

requirements for their incident response activities so that they can process major security incidents [4]. For 

instance, in a large-scale cyber attack, it is possible to provide more computing resources to counter the attack 

without upfront investments in hardware, as may be required in traditional systems [5]. 

 
Cost-effectiveness: Another significant benefit associated with cloud computing is the issue of the costs that 

will be incurred. Cloud services then offer flexibility from a capital expenditure necessary to maintain physical 

IT infrastructure overheads to operation expenditure. This makes it possible for organizations to be charged 

only for the services they have consumed, thus being very useful in the case of incidents that may require 

variable amounts of resources [6]. Also, it is crucial to note that cloud providers may provide additional 

security controls and compliance accreditation, thus saving organizations from acquiring separately [7]. 

 
Enhanced collaboration and data sharing: Cloud computing also optimizes the way security personnel work 

across silos and use information, which is critical in managing incidents. The real-time collaboration in cloud- 

based platforms also helps when teams are geographically dispersed; it provides timely Access to threat 

intelligence or response strategy for everyone [8]. These can enhance incidence response as several teams can 

work on an incidence map more coherently in identifying, analyzing, and responding to the threats [9]. 

 
Cloud Integration with Security Information and Event Management and Security Orchestration, 

Automation, and Response 

 

cloud computing can be integrated with SIEM and SOAR solutions: The work demonstrates that 

cloud computing can be well integrated with SIEM and SOAR solutions to boost SIEM and SOAR 

performance. These Cloud-based SIEM and SOAR solutions can integrate and process data from 

disparate sources in real-time to give an organization insight into its security status [10]. Such 

integration with cloud services optimizes the performance of these platforms and enhances their 

analytical and machine-learning features related to threat detection and mitigation [11]. Moreover, 

integrating with the cloud helps work with incidents become automatic and work faster in response 

to threats [12]. 

 

Benefits of cloud-based SIEM and SOAR systems: Cloud-based systems have a list of advantages 

compared to on-premise SIEM and SOAR systems. One advantage is having the scalability of 

resources to meet a high volume of security data during peak hours without compromising the 

system's functionality [13]. Flexibility is also achievable since organizations can easily change the 

cloud-based systems based on emerging security needs and technologies[14]. In addition, cloud- 

based SIEM and SOAR solutions integrate the elements of redundancy and disaster recovery schemes 

and continue to function in the occurrence of infrastructure breakdown [15 
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Real-time Scenarios and Simulation Reports 

Simulation Reports 

Importance of simulations in testing and improving incident response strategies: Simulations are an 

essential option in the case of cybersecurity since they offer an environment where measures against 

incidents may be tried and improved. These exercises enable security personnel to respond to 

different types of cyber threats, such as fake email with links, to more complex threats, such as 

malware attacks, without facing the actual consequences [1]. In his paper, Plsek stated that using low- 

fidelity simulations enables the organization to uncover flaws in its incident response plans, examine 

the efficiency of cooperation between team members, and ensure that all of them know their roles 

and tasks during real-life crises [2]. Further, it aids in stress checking of the technology systems and 

controls to check the IT environment's realism [3]. This is beneficial in cutting down response time, 

mitigating possible losses, and improving the organization's security stance [4]. 

Examples of simulation reports: Examples of a specific kind of simulation report could include a 

ransomware attack on a company's system. The report's details would consist of the identification of 

the threat, measures put in place to prevent the growth of the attack, and the whole process of 

discovering how the ransomware sneaked its way into the system. Another example can be a case of 

cyber warfare, for instance, a simulation of a Distributed Denial of Service (DDoS) attack on an e- 

commerce platform; the simulation report may contain information on how the security arm of the 

platform responded to the traffic surge, identified source of attack and restored normalcy [5]. These 

reports commonly contain information such as the chronology of events, measures undertaken at a 

particular stage, the efficiency of these measures, and suggested changes for further improvement of 

the response scenario [6]. 

Real-Time Scenarios 

Scenarios based on real-time incidents: An example of a real-time situation could be an unknown 

vulnerability that exposes users to a brand-new exploit, such as a popular application. For instance, 

one has to look at the 2020 SolarWinds cyberattack in which the attackers managed to leverage a 

vulnerability within the Orion program and gain unauthorized Access to multiple organizations' 

systems, including those belonging to several US government departments [7]. In this article, the 

authors have described the immediate actions for this case as swift identification and containing the 

compromised systems in the multiple networks, further investigating those networks to assess the 

scope of the attack [8]. 

Response strategies and outcomes: The response strategy of the SolarWinds attack involved 

coordination between the impacted organizations, cybersecurity firms that work in the digital sphere, 

and government organizations [9]. The strict threat identification measures and strategies as applied 

only proved viable in figuring out the attackers' techniques [10]. This coordinated response 

consequently resulted in the identification of the threat actors and the exploitable vulnerabilities 

towards the security controls whereby future similar attacks will be addressed[11]. 

Another possibility could be the global WannaCry ransomware attack in 2017, launched against 

several organizations to demand ransom for vulnerabilities in Microsoft Windows [12]. The measures 

that were taken in response to this attack involved repairing the exploited systems, initiating a process 

that would entail the use of backup data to restore the affected file, and disseminating information 

that was to be used to stop the circulation of the malware [13]. It did not take long to see that these 

measures work with the potential to address ransomware threats and restore mission-critical points. 

Although there is evidence that adopting different techniques has helped the entities, the particular 

case awakened many of the entities to apply better patch management policies [14]. 
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Graphs and Data Visualization 

Table 1: Time taken to respond to the incidents 

 
Incident ID Detection Time (min) Response Time (min) Resolution Time 

(min) 

101 5 10 30 

102 12 20 50 

103 8 15 45 

104 3 8 25 

105 15 25 60 

 

 

 
Table 2: Types of Occurrences and Their Magnitude 

 

Incident Type Frequency 

Phishing 120 

Malware 80 

DDoS 50 

Data Breach 30 

Unauthorized Access 40 
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Table 3: Tools and Software Usage 
 

Tool/Software Usage Percentage (%) 

Splunk 35 

Wireshark 20 

Snort 25 

AlienVault 10 

IBM QRadar 10 
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Difficulties and How to Address Them 

Identifying Challenges 

potential challenges in integrating AI, ML, and cloud computing in SIEM and SOAR: The several 

issues that can arise from the incorporation of AI, ML, and cloud computing in SIEM and SOAR 

include the following: However, some of them are rather crucial and imperative, such as data privacy 

and security concerns. Organizations have recently embraced cloud services to handle their security 

functions. To secure their data, it is crucial to meet various compliance requirements [1]. [3]. Data 

quality and quantity are also issues involving a substantial amount of high-quality data, the 

availability and management of which can be problematic [3]. Moreover, the question of costs and 

resources might arise because such sophisticated technologies commonly presuppose significant 

direct and indirect expenditures and may result from the redistribution of resources [4]. The fourth 

significant challenge is the skills gap and training problem. The continued development and 

advancement of AI, ML, and cloud services and technologies mean that the cybersecurity force must 

be on a constant learning journey, which is a challenge that many organizations may find difficult 

[5]. 

 

Strategies to Overcome Challenges 

strategies and solutions to address these challenges: However, several hurdles are inherent when 

implementing and incorporating AI, ML, and cloud computing in SIEM and SOAR, including the 

following measures that organizations can adopt. Regarding data confidentiality and integrity, 

measures such as adequate encryption and access control mechanisms should be incorporated to 

enhance data protection [6]. They should also ensure the script complies with data protection laws 

like GDPR or CCPA. To mitigate the integration challenges, organizations can hire vendors or 

consultants who have worked with AI and ML integration to help optimize the task [7]. They include 

a proper and structured approach to data collection and management processes to feed good quality 

data to AI and ML algorithms [8]. As for cost and resource usage, organizations must carry out cost- 

effectiveness analyses to explain why one should invest in AI, ML, and cloud solutions. They can 

also discover more about cost-effective and efficient cloud solutions, incurring only what is used [9]. 

Organizations must provide more training opportunities to overcome the skills gap or encourage 

employees to get formal education in AI, ML, and cloud [10]. 

 

Practices and recommendations: Some recommendations for adopting AI, ML, and the cloud to 

enhance SIEM and SOAR practices are as follows: A phased implementation methodology should 

be employed. Such technologies are introduced in phases to ensure the changes are made gradually, 

and the organization can adjust to the alteration without experiencing too much of a shake-up [11]. 

Another best practice we identify is the periodic update and re-validation of the AI/ML models since 

the world constantly changes and new perils emerge [12]. It is also advised that organizations should 

set up cross-functional teams that involve members from IT, cybersecurity, and data science; this 

ensures that, in integrating the solutions, they leverage the expertise of the involved teams [13]. A 

periodic check on the integrated systems' performance must be conducted to detect and correct 

problems before they become chronic [14]. Last but not least, organizations must support constant 

innovation and continuous learning of employees in charge of the organization's cybersecurity, where 

the latter is encouraged to continuously test new solutions and tools and be aware of the latest trends 

in the market [15]. 
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Conclusion 

Summary of Key Points 

The main points discussed in the document are as follows: This document has uncovered several 

aspects of enhancing the incident response by incorporating AI, ML, and cloud computing into SIEM 

and SOAR solutions. It started by describing problems currently experienced in conventional incident 

response, such as huge data, new and complex attacks, and a lack of skilled workers. The advantages 

of moving to more optimum handling of the incidents were enumerated, including identification and 

response time, effects of human factors, and utilization of the available resources. AI and ML in 

cybersecurity were considered, focusing on improving SIEM and SOAR systems through improved 

threat recognition and autonomous reaction to threats. Another aspect of cloud computing, the 

incident response, was looked at in terms of flexibility, cost efficiency, and collaboration. Real-time 

simulations and reports show the best examples of how these technologies can be used in real-time. 

Initially, the limitations of applying AI, ML, and Cloud Computing were presented, together with 

methods to address them and recommendations to improve AI/ML/Cloud implementation. 

 
Future Directions 

the future trends and developments in incident response optimization: As the analysis moves forward, 

several trends and developments are expected to define the future of the incident response 

optimization process. This sophistication of AI use will help organizations develop more accurate 

and proactive threat analyses to predict and prevent cyber threats before they fully manifest. Increased 

adoption of Predictive analytics and shared threat intelligence will be registered among organizations 

to strengthen their cybersecurity. Furthermore, other modern cloud computing features like edge 

computing and hybrid cloud forms will offer even more flexibility and scalability in handling 

incidents. It is, therefore, expected that the incorporation of AI automation within the SOAR platform 

will advance in the future and aid in shifting much of the automated tasks from security operations. 

Furthermore, there will be an increased focus on privacy-preserving AI and proper data management 

to harness these technologies' benefits while remaining safe and protected. 
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