
 
 

The Evolution of SIEM: 

From Traditional Log Management to 

Intelligent Threat Detection 

 
Abstract  

Security Information and Event Management (SIEM) has become essential in the 

cybersecurity landscape, evolving from traditional log management to advanced 

platforms that integrate data-driven analytics, AI innovation, and IoT frameworks. With 

the rapid expansion of IoT devices, SIEM systems now face the challenge of managing 

vast, heterogeneous data sources, which introduce new vulnerabilities and increase the 

potential attack surface. Modern, AI-driven SIEM solutions provide comprehensive 

visibility by aggregating IoT-generated data and incorporating machine learning 

algorithms to detect complex threats in real-time. This paper examines the key 

functionalities and future advancements in SIEM, including live analysis through 

Intrusion Detection Systems (IDS) integrated with open-source tools like the ELK Stack 

and Zeek. Additionally, resource consumption and performance metrics, such as those 

observed during real-time DoS attack simulations, demonstrate the efficacy of next-

generation SIEMs in handling IoT data. Ultimately, this study highlights the 

transformative role of AI-enabled SIEMs in securing IoT-rich environments by providing 

proactive, intelligent defences against evolving cyber threats. 
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Data-Driven, Artificial Intelligence , Internet of Things , Machine Learning, Intrusion 

Detection Systems (IDS), ELK Stack, Zeek 

 

1. Introduction 

In today’s digital landscape, the rising frequency and sophistication of cyber threats have 

necessitated advanced security measures for safeguarding critical infrastructures. 

Security Information and Event Management (SIEM) systems have emerged as a 

cornerstone of modern cybersecurity, evolving from basic log management tools into 

comprehensive platforms for detecting, analysing, and responding to security incidents. 

Initially, SIEM solutions were limited to the aggregation and storage of log data, 

primarily used for post-incident analysis and compliance.  
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However, as the volume and complexity of cyber threats grew, so did the need for more 

intelligent and responsive SIEM solutions. 

The advent of large-scale data processing, artificial intelligence, and IoT ecosystems has 

transformed the SIEM landscape. Today’s advanced SIEM systems are not only capable 

of ingesting vast amounts of data from heterogeneous sources, including IoT devices, but 

also of applying machine learning algorithms to proactively identify anomalies and 

threats in real time. AI-driven SIEMs address critical challenges, such as alert fatigue and 

slow response times, empowering security teams to focus on the most significant risks 

and to act swiftly against evolving threats. 

This paper traces the evolution of SIEM technology, highlighting its journey from 

traditional log management to its current role as an intelligent threat detection and 

response platform. By examining the fusion of AI, IoT, and machine learning 

technologies., this study aims to shed light on the capabilities and limitations of modern 

SIEM solutions and to explore the future trajectory of SIEM in the cybersecurity 

landscape. Additionally, the paper discusses the increasing role of SIEM in IoT 

environments, where the proliferation of connected devices introduces new 

vulnerabilities and requires more agile and scalable threat detection capabilities.  

 

2. Methodology Framework 

This study investigates the evolution and enhancement of Security Information and Event 

Management (SIEM) systems through the convergence of AI, ML, IoT data, and 

advanced analytics. Using a mixed-method research design, both qualitative and 

quantitative approaches are employed to explore the evolving cybersecurity landscape 

and SIEM's role in managing complex threat scenarios. The methodology encompasses: 

1. Real-World Case Evaluations      

Purpose: To assess the practical impact and outcomes of deploying AI-enhanced SIEM 

systems in IoT-centric industries. 

 

Process: 

o Select and analyse case studies from key sectors, including finance, healthcare, and 

government, where cybersecurity demands are high. 

o Evaluate how these industries utilize integrated SIEM solutions to harness data from IoT 

devices, optimize threat detection, and automate responses. 

o Conduct interviews and study documented results to gauge effectiveness and challenges. 

2. Data Gathering and Interpretation 

Purpose: To collect and analyse data demonstrating the performance and impact of AI-

driven SIEM systems integrated with IoT data sources. 

Process: 

o Primary Data: Surveys and interviews with cybersecurity professionals and analysts to 

assess experiences with integrated SIEM platforms. 

o Secondary Data: Evaluation of historical and operational data from organizations using 

advanced SIEMs, focusing on detection effectiveness, response time efficiency, and false 

positive/negative frequencies. 
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3. Modelling and Experimental Analysis 

Purpose: To simulate and evaluate the functionality of AI and ML-powered SIEM 

systems within environments that process large volumes of IoT data. 

Process: 

o Develop a simulation environment to test SIEM integrations, including real-time 

monitoring, data aggregation, and anomaly detection. 

o Deploy AI algorithms to identify patterns and threats, measuring key metrics like alert 

accuracy and incident resolution speed. 

4. Comparative Performance Assessment 

Purpose: To benchmark the performance of traditional SIEM systems against next-

generation, AI-powered solutions. 

Process: 

o Compare legacy SIEM systems with modern solutions based on detection accuracy, 

scalability, and operational speed using experimental data. 

o Assess improvements in cybersecurity capabilities enabled by AI, ML, and IoT data 

aggregation. 

5. Insights and Strategic Recommendations 

Purpose: To distil key findings into actionable insights and best practices for integrating 

AI-enhanced SIEM systems with IoT. 

Process: 

o Synthesize observations from literature, case studies, and data analysis. 

o Identify crucial factors for successful implementation, including data management 

strategies, AI/ML optimization, and overcoming integration hurdles. 

o Offer practical recommendations for organizations to bolster their cybersecurity 

infrastructures using AI-powered SIEM solutions. 

 

3. Literature Review 

After reviewing multiple studies on Security Information and Event Management 

(SIEM) systems, We find that these systems have evolved significantly from basic log 

management tools to Sophisticated platforms capable of real-time threat detection and 

automated incident response. Originally focused on aggregating and correlating logs, 

modern SIEM systems now apply artificial intelligence (AI) and machine learning (ML) 

to enhance detection effectiveness, reduce false alarms, and speed up response times. 

Incorporating AI and ML into SIEM platforms has proven particularly beneficial in 

handling the growing volume and complexity of data from IoT devices. AI-powered 

SIEM solutions can analyse vast amounts of data, detect anomalies, and predict emerging 

threats more effectively than traditional methods. This is critical as IoT devices continue 

to proliferate, expanding the attack surface and generating large, diverse datasets. 

However, challenges remain. Despite the benefits, integrating IoT data with SIEM 

systems introduces complexities in data processing, false positive management, and 

system scalability. The literature suggests that future advancements in SIEM systems will 

focus on improving AI-driven analytics, reducing false positives, and enhancing 

integration with other security tools to provide a more adaptive and scalable defence. 
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In conclusion, while modern SIEM systems offer substantial improvements in threat 

detection and response, addressing integration issues and optimizing for IoT 

environments will be key to their future effectiveness. 

 

4. Security Event Management Solutions 

Security Information and Event Management (SIEM) systems are integrated platforms 

used to track, identify, assess, and address security threats within an organization's IT 

environment. These systems merge two essential functions: Security Information 

Management (SIM), which focuses on gathering and storing log data, and Security Event 

Management (SEM), which emphasizes real-time monitoring and threat mitigation, event 

correlation, and incident response. Together, these components empower security teams 

to maintain visibility into potential threats and take timely actions against cyber incidents. 

SIEM solutions operate by collecting log and event data from various sources, such as 

firewalls, antivirus software, servers, network devices, applications, and, more recently, 

Internet of Things (IoT) devices. This data is aggregated, normalized, and analysed to 

detect patterns or anomalies that may indicate security threats. By consolidating data 

from multiple sources, SIEM platforms provide a holistic view of an organization’s 

security posture, allowing for quicker identification and investigation of incidents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. SIEM Process Flow 

 

4.1 Current Landscape of SIEM Solutions 

The current landscape of Security Information and Event Management (SIEM) solutions 

reflects a dynamic intersection of technological advancement and evolving cyber threats. 

As organizations increasingly face sophisticated attacks, the demand for robust SIEM 
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solutions has surged, prompting significant innovations within the field. While traditional 

SIEM systems have played a critical role in enhancing security posture, they also face 

various challenges that necessitate continuous evolution and enhancement. 

 

Landscape in 2024 is rapidly evolving as cybersecurity threats grow in complexity and 

volume. The market has seen significant advances, especially in the areas of artificial 

intelligence, machine learning, and automation, as organizations seek faster and more 

effective ways to manage and mitigate security risks. This report provides an overview 

of the latest trends, key players, and emerging challenges in the SIEM space, reflecting 

the continued push toward enhanced functionality and scalability. 

 

4.2 Major Players and the Competitive Landscape 

 

The 2024 SIEM market remains dominated by a mix of long-standing leaders and 

innovative newcomers. Gartner’s 2024 Magic Quadrant for SIEM identifies several 

major vendors in the following categories: 

 Leaders: IBM (QRadar), Splunk, and Microsoft (Sentinel) are consistently leading the 

market due to their comprehensive solutions that combine cloud support, AI integration, 

and strong threat intelligence capabilities. Microsoft Sentinel has particularly gained 

traction among cloud-focused enterprises, leveraging its seamless integration with Azure 

and other Microsoft services. 

 Challengers: Google Chronicle and AT&T Cybersecurity (formerly AlienVault) have 

demonstrated strong execution but are working to expand their functionalities and market 

presence. Chronicle’s focus on high-speed data analysis and AT&T’s emphasis on 

managed SIEM services appeal to different segments of the market. 

 Visionaries: Exabeam and Sumo Logic have established themselves as visionaries by 

pushing the envelope on UEBA and flexible, cloud-native SIEM deployments. 

Exabeam’s focus on behavioural analytics and advanced threat detection, along with 

Sumo Logic’s real-time insights, offer competitive advantages in the cloud-native sector. 

 Niche Players: Smaller vendors like Log Point, Rapid7, and ManageEngine remain 

valuable options for specialized needs, offering targeted solutions for mid-market 

organizations with specific security requirements. Rapid7’s Insight IDR, for instance, 

provides an affordable, user-friendly SIEM solution for companies looking to streamline 

threat detection without significant overhead. 

Gartner's Magic Quadrant is a key framework in the SIEM industry , categorizing 

vendors into Leaders, Challengers, Visionaries, and Niche Players. Leaders, such as 

IBM’s QRadar, RSA's NetWitness, and MicroFocus’s ArcSight, are recognized for 

strong execution and future growth potential. Visionaries, on the other hand, predict 

market trends and innovate but may not yet fully execute. Niche Players cater to specific 

market segments with specialized solutions, while Challengers perform well currently 

but may lack a clear long-term vision. 
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Vendor Core Product Key Features Strengths Limitations 

IBM QRadar Advanced threat 

detection, AI-

powered analytics, 

UEBA, cloud 

integration 

Strong threat 

intelligence, 

adaptable for 

hybrid 

environments 

Higher costs; 

complex setup 

Microsoft Sentinel Cloud-native, AI-

driven insights, 

seamless Azure 

integration, real-

time alerts 

Seamless for 

Microsoft 

environments, 

scalable 

Primarily Azure-

focused 

Splunk Enterprise Security Data indexing, 

powerful analytics, 

machine learning, 

customizable 

dashboards 

High flexibility, 

extensive app 

ecosystem 

High cost; 

complex for 

beginners 

Google  Chronicle High-speed data 

analysis, threat 

detection, native 

Google Cloud 

integration 

High data 

ingestion speed, 

strong analytics 

Limited to Google 

Cloud 

AT&T 

Cybersecurity 

AlienVault (USM) SIEM, threat 

detection, log 

management, 

threat intelligence 

integration 

Managed service 

option, affordable 

for SMBs 

Limited for large 

enterprise 

environments 

LogRhythm NextGen SIEM Threat lifecycle 

management, 

compliance tools, 

AI-driven analyse 

Strong in 

compliance, 

adaptable to 

various 

environments 

Requires skilled 

personnel to 

operate 

ExaBeam  Fusion SIEM UEBA-focused, 

behavioural 

analysis, AI-

powered threat 

detection 

Strong in UEBA, 

user-friendly 

interface 

Limited threat 

intelligence 

options 

Sumo Logic  Cloud SIEM Real-time cloud 

analytics, 

advanced insights, 

UEBA 

Optimized for 

cloud 

environments, 

easy deployment 

Limited for on-

premise use 
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5. Identified Challenge 

Traditional SIEM (Security Information and Event Management) systems were 

developed to collect and analyse log data for detecting security threats. However, as 

cyberattacks grow in complexity and scale, these systems face significant limitations that 

hinder their effectiveness: 

1. Static Rule-Based Detection: Traditional SIEM solutions rely on static rules and 

signatures, which fail to detect zero-day vulnerabilities, advanced persistent threats 

(APTs), and novel attack patterns. This reactive approach leaves organizations vulnerable 

to evolving threats. 

2. High False Positives: SIEM systems generate excessive alerts, many of which are false 

positives. This overwhelms security teams, leading to alert fatigue and missed critical 

threats. 

3. Big Data Challenges: The exponential growth of log data from diverse sources, 

including cloud services, applications, and IoT devices, overwhelms traditional systems. 

As IoT devices become essential in modern lifestyles, they generate vast amounts of 

log data, making it increasingly difficult for traditional SIEM solutions to handle 

and analyse these logs effectively. 

4. Limited Threat Correlation: These systems struggle to connect the dots between related 

events, leading to a lack of contextual understanding and missed multi-stage attack 

detection. 

5. Manual Response: Alerts generated by traditional SIEMs require significant manual 

investigation, delaying response times and increasing the risk of breach escalation. 

6. Inflexibility to New Threats: Traditional systems lack adaptability, relying on 

predefined rules that cannot dynamically learn from new attack patterns or historical 

trends. 

These challenges reduce the efficiency of SIEM solutions, making them inadequate for 

today’s sophisticated cybersecurity landscape. There is a critical need to transition from 

static log-based systems to AI-driven intelligent threat detection platforms that can 

dynamically adapt to evolving threats, process large-scale data (including IoT logs) in 

real time, and provide actionable insights. 

 

Proposed Solution 

To address the challenges faced by traditional Security Information and Event 

Management (SIEM) systems, this work proposes the development of an advanced SIEM 

framework that leverages Artificial Intelligence (AI), Machine Learning (ML), and 

Internet of Things (IoT) integration. This framework is designed to overcome the 

limitations of static, rule-based detection systems by introducing dynamic, adaptive 

capabilities that enhance threat detection, response, and scalability. The proposed system 

represents a transformative approach to cybersecurity, focusing on real-time processing, 

predictive analytics, and automated incident response. 

The core of this proposed work is the integration of AI and ML technologies to replace 

static detection mechanisms with intelligent, learning-based systems. AI-powered SIEM 

platforms will continuously analyse historical and real-time data to identify patterns and 

anomalies that signify potential threats. By employing supervised and unsupervised 
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learning models, the system will dynamically adapt to new attack patterns, such as zero-

day vulnerabilities and advanced persistent threats (APTs). This adaptability will enable 

the proposed framework to detect and mitigate threats that traditional systems fail to 

identify due to their reliance on predefined rules and signatures. 

To address the issue of excessive false positives, the proposed system will utilize 

advanced ML algorithms to refine alert prioritization. By correlating data across multiple 

sources, the system will identify high-confidence threats and reduce noise from low-

priority events. This prioritization will significantly alleviate alert fatigue among security 

teams, ensuring that critical incidents are addressed promptly while low-impact events 

are automatically triaged or discarded. Furthermore, the integration of contextual 

information, such as user behaviour, network traffic patterns, and historical attack data, 

will enhance the system’s ability to correlate related events and detect complex multi-

stage attacks. 

Given the growing reliance on IoT devices, the proposed SIEM framework will 

incorporate robust data aggregation and processing capabilities to handle the vast and 

heterogeneous log data generated by these devices. IoT endpoints often produce 

unstructured and high-volume data streams that traditional SIEM systems cannot 

efficiently analyse. By integrating a scalable big data architecture, the framework will 

process and normalize these logs in real time, enabling the identification of suspicious 

activities across the IoT ecosystem. Predictive analytics, driven by AI, will be employed 

to anticipate potential vulnerabilities and proactively fortify the system against emerging 

threats. 

Another key feature of the proposed framework is automated incident response. By 

utilizing AI and ML, the system will automate routine security operations, such as 

isolating compromised endpoints, blocking malicious traffic, and initiating predefined 

remediation workflows. This automation will drastically reduce the reliance on manual 

intervention, minimizing response times and mitigating the risk of breach escalation. 

Moreover, the system will provide detailed, actionable insights to security teams, 

empowering them to make informed decisions during complex threat scenarios. 

To enhance flexibility and adaptability, the proposed SIEM solution will be designed with 

modular components that allow seamless integration with existing security tools and 

infrastructure. It will support hybrid environments, combining on-premises, cloud, and 

IoT ecosystems, to deliver comprehensive threat visibility. Open-source tools, such as 

the ELK Stack and Zeek, will be leveraged for customizable data aggregation and 

monitoring, while proprietary AI models will ensure advanced detection and response 

capabilities. 

By transitioning from static log-based systems to an AI-driven, intelligent SIEM 

platform, this proposed work aims to redefine the capabilities of cybersecurity 

infrastructure. The resulting system will not only address the limitations of traditional 

SIEM solutions but also establish a proactive, scalable defines mechanism capable of 

securing organizations in an increasingly complex and dynamic threat landscape. 
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Fig 2.  Operational Workflow and System Architecture of AI-Enhanced SIEM 

 

The provided architecture for the AI-enhanced SIEM system outlines a comprehensive 

pipeline for transforming traditional log data into intelligent, real-time threat detection. 

Below is a detailed step-by-step explanation of the workflow and system components: 

1. Data Collection (Data Lake) 

 Inputs: Raw security events and logs are collected from multiple sources, such as IoT 

devices, servers, firewalls, applications, and network endpoints. 

 Purpose: This component aggregates a vast amount of structured and unstructured log 

data into a centralized Data Lake for analysis. 

 Key Challenges Solved: 

o Consolidates large-scale, diverse logs from IoT and traditional systems. 

o Addresses scalability for big data. 

2.Data Cleaning 

The collected raw data is processed through several layers to ensure consistency, 

relevance, and usability. 

 Data Normalization/Standardization/Feature Extraction: 

o Ensures all logs follow a uniform format, regardless of their source. 

o Extracts critical features like timestamps, event types, and device metadata for 

subsequent analysis. 
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 Text Preprocessing: 

o For text-heavy logs, this step cleans redundant data (e.g., stop words) and formats text 

for compatibility with machine learning algorithms. 

 Event Categorization/Event Labelling: 

o Each event is classified into categories (e.g., error, warning, information) and labelled 

based on its potential risk or threat context. 

o These labelled events are structured into Event Profiles, which feed into both historical 

and real-time analysis. 

 Output: Processed event data is stored in a Data Repository for training machine 

learning models and real-time detection. 

3. Artificial Neural Networks-Based Learning Engine 

This is the core component where AI and ML algorithms transform raw event data into 

actionable intelligence. The system uses different deep learning architectures for 

enhanced threat detection: 

 FCNN (Fully Connected Neural Networks): 

o Learns patterns in event datasets for anomaly detection and classification tasks. 

 CNN (Convolutional Neural Networks): 

o Efficient in extracting spatial features, particularly for analysing structured datasets like 

logs with repetitive patterns or hierarchical structures. 

 LSTM (Long Short-Term Memory Networks): 

o Ideal for time-series data, detecting sequential patterns in logs, and recognizing complex, 

multi-stage attack chains. 

Training and Testing: These models are trained using historical event profiles and 

validated against new datasets. The trained models are combined into a Deep Neural 

Network Model for real-time deployment. 

4. Model Deployment  

Once the AI models (FCNN, CNN, LSTM) are trained using historical datasets, they are 

deployed to monitor and analyse real-time event profiles. This phase ensures that the 

models operate continuously in a live environment, processing incoming log data with 

minimal delay. 

 Integration with Event Streams: The models are connected to the event repository and 

continuously pull real-time event profiles. This setup ensures the models work on the 

latest log data without manual intervention. 

 Parallel Processing: Multiple AI models (FCNN for anomaly detection, CNN for feature 

extraction, LSTM for time-series analysis) run concurrently. Each model performs 

specific tasks based on its strengths, contributing to an ensemble detection system. 

 Self-Learning Capability: Periodic updates to the models are performed using feedback 

from newly labelled threats or anomalies. This ensures that the deployed models stay 

relevant in the face of emerging cyber threats. 

 Output: The models generate labelled outputs, identifying events as normal, anomalous, 

or malicious. These results are passed to the Real-Time Cyber Threat Detection layer 

for further analysis and visualization. 
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5. Real-Time Cyber Threat Detection (Detailed Explanation) 

This is the stage where the system transforms model outputs into actionable insights and 

presents them through the AI-SIEM dashboard. 

 Threat Scoring and Prioritization: Detected threats are assigned risk scores based on 

their severity, impact, and confidence levels. High-risk threats are escalated for 

immediate action, while low-risk ones are logged for further review. 

 Correlation of Events: AI models combine data from multiple sources and correlate 

events to detect multi-stage attacks. For example, a series of seemingly harmless actions 

might collectively indicate a brute-force or lateral movement attack. 

 Automated Actions: The system can trigger predefined actions, such as blocking IPs, 

isolating compromised devices, or alerting security teams, based on detected anomalies. 

 Output to the Dashboard: Insights from the AI models are visualized on the AI-SIEM 

dashboard. Security teams receive real-time alerts, graphical threat analytics, and detailed 

threat timelines to aid decision-making. 

 Continuous Feedback Loop: The dashboard enables analysts to verify and label threats, 

feeding this feedback back into the learning engine to improve the models’ performance 

over time. 

# How This Architecture Differs from Traditional SIEM Solutions  

This AI-enhanced SIEM architecture overcomes the limitations of traditional SIEM 

systems by leveraging advanced artificial intelligence and machine learning models. 

Traditional SIEMs rely on static rules and predefined signatures, making them ineffective 

against novel attack patterns and dynamic threats. In contrast, this system uses deep 

learning models like FCNN, CNN, and LSTM to dynamically learn from historical data 

and adapt to new threats. Additionally, it addresses the scalability challenges posed by 

the exponential growth of logs, particularly from IoT devices, by integrating big data 

processing capabilities. 

Unlike conventional systems that generate excessive false positives, the AI-driven system 

reduces noise by correlating events and using behavioural analysis to distinguish between 

benign anomalies and malicious actions. The real-time threat detection capability ensures 

that security teams are alerted promptly and provided with actionable insights through an 

intuitive dashboard. Furthermore, the feedback loop allows the system to evolve 

continuously, unlike traditional SIEMs, which require manual updates for every new 

threat. This architecture transforms SIEM from a reactive log management tool into a 

proactive and intelligent cybersecurity solution, making it highly effective in today’s 

complex threat landscape. 

 

Emerging Opportunities and Advancements 

The evolution of Security Information and Event Management (SIEM) systems toward 

AI-powered solutions paves the way for significant advancements in cybersecurity. With 

the rapid growth of cyber threats and the increasing complexity of IT ecosystems, the 

demand for intelligent, adaptable, and scalable SIEM platforms will continue to rise. The 

future of AI-driven SIEM systems lies in addressing the limitations of traditional 

approaches while leveraging emerging technologies to meet modern security challenges. 

Below are the detailed directions and potential advancements for future SIEM solutions: 
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1. Handling Massive IoT Data with Enhanced Scalability 

The rise of IoT has exponentially increased the volume of log data generated by 

connected devices. Future SIEM systems must integrate scalable big data architectures 

capable of processing this vast and diverse data in real time. Advanced data pipelines and 

AI-driven analytics will enable organizations to monitor IoT traffic effectively, detect 

unusual patterns, and prevent security breaches. Moreover, the ability to correlate IoT-

generated data with traditional log sources will improve the detection of sophisticated, 

multi-stage attacks that span across devices and networks. 

2. Integration of Predictive Analytics for Threat Prevention 

Future SIEM platforms will evolve from reactive systems into proactive ones by 

leveraging predictive analytics. Machine learning models will analyse historical data, 

identify trends, and forecast potential vulnerabilities and attack vectors. This capability 

will allow organizations to pre-emptively mitigate risks before they escalate into 

incidents. Predictive analytics will also enhance vulnerability management by 

continuously identifying weaknesses in the infrastructure, providing actionable 

recommendations to security teams for pre-emptive remediation. 

3. Advanced Behavioural Analytics for Insider Threat Detection 

Insider threats remain one of the most challenging attack vectors to detect. AI-driven 

User and Entity Behaviour Analytics (UEBA) will play a critical role in future SIEM 

systems by establishing dynamic behavioural baselines for users, devices, and 

applications. Through real-time monitoring of user activities, access patterns, and 

network interactions, these systems will detect anomalies that indicate insider threats, 

account compromises, or misuse of privileges. Behavioral analytics powered by deep 

learning models will improve the identification of subtle, slow-moving threats that 

traditional systems often miss. 

4. Seamless Cloud and Hybrid Environment Integration 

The increasing adoption of cloud services and hybrid IT environments requires SIEM 

systems to adapt to dynamic infrastructures. Future SIEM platforms will be designed to 

natively integrate with multi-cloud ecosystems, ensuring real-time visibility across 

cloud-based and on-premises systems. AI will enable these platforms to analyse logs 

from diverse cloud providers, such as AWS, Azure, and Google Cloud, while maintaining 

the scalability to process and secure large-scale cloud workloads. This capability will be 

crucial for organizations transitioning to fully cloud-based or hybrid operational models. 

5. Autonomous and Adaptive Incident Response 

Automation is becoming a cornerstone of cybersecurity, and future SIEM systems will 

prioritize autonomous incident response. By leveraging AI and orchestration 

capabilities, these platforms will not only detect and analyse threats but also 

autonomously execute predefined response actions. For instance, a detected anomaly 

could trigger an automatic workflow to isolate the affected device, block malicious IP 

addresses, or initiate data backups. This reduction in manual intervention will enhance 

response times and minimize the impact of incidents, allowing security teams to focus 

on strategic initiatives. 
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6. Enhanced Threat Intelligence Integration 

The integration of external Threat Intelligence Platforms (TIPs) will expand the 

capabilities of future SIEM systems. By incorporating real-time threat feeds, SIEM 

platforms will gain valuable insights into global attack trends, indicators of compromise 

(IoCs), and emerging vulnerabilities. AI will analyse this external intelligence alongside 

internal logs, enabling organizations to anticipate and mitigate threats before they 

materialize. This fusion of internal and external data will enhance situational awareness 

and provide a comprehensive view of the threat landscape. 

7. Quantum-Safe Cybersecurity Measures 

The rise of quantum computing introduces potential risks to current encryption standards 

and cybersecurity frameworks. Future SIEM systems will need to integrate quantum-

safe cryptographic algorithms and threat detection models capable of analysing 

quantum-related attack patterns. Preparing for this emerging technology will position 

SIEM platforms to remain relevant and effective in securing critical data and 

infrastructure against next-generation cyber threats. 

8. Continuous Learning and Self-Optimization 

One of the most promising aspects of AI-driven SIEM systems is their ability to self-

learn and adapt. Future platforms will employ deep learning techniques to improve 

continuously based on the data they process. This adaptability will allow SIEM systems 

to evolve with the threat landscape, refining detection models, reducing false positives, 

and enhancing efficiency over time. Such systems will require minimal manual tuning, 

enabling a more autonomous and robust security framework. 

9. Proactive Compliance Management 

As regulatory requirements like GDPR, HIPAA, and CCPA become more stringent, 

SIEM systems will play a critical role in ensuring compliance. Future solutions will 

automate compliance management by monitoring adherence to regulations in real time 

and generating audit-ready reports. AI will streamline compliance workflows, flagging 

potential violations and reducing the administrative burden on security teams. 

 

Conclusion 

The evolution of SIEM systems from traditional log management tools to AI-driven 

intelligent platforms marks a pivotal advancement in cybersecurity. Traditional SIEM 

solutions, while effective in detecting known threats and ensuring compliance, have 

proven inadequate against the increasingly sophisticated and complex nature of modern 

cyberattacks. This paper has highlighted the transformative impact of integrating AI, ML, 

and IoT capabilities into SIEM systems, enabling real-time threat detection, predictive 

analytics, and automated incident response. 

AI-enhanced SIEM systems provide the scalability and adaptability necessary to process 

the massive data volumes generated by IoT devices, cloud platforms, and distributed 

networks. By leveraging machine learning, these platforms can dynamically learn from 

historical and real-time data, detect anomalies with precision, and respond autonomously 

to mitigate risks. Furthermore, the ability to integrate external threat intelligence and 

proactively anticipate vulnerabilities ensures a comprehensive approach to securing 

critical infrastructures. 
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Despite the immense potential, challenges such as scalability, integration with diverse IT 

environments, and handling unstructured data from IoT devices remain. However, 

continuous advancements in AI, big data processing, and cybersecurity frameworks will 

overcome these limitations. The proposed AI-powered SIEM framework, with its 

predictive and automated capabilities, represents the future of cybersecurity, equipping 

organizations to defend against evolving threats in an increasingly connected and 

digitalized world. 

In conclusion, the integration of AI and IoT within SIEM systems not only addresses the 

limitations of traditional models but also establishes a proactive, intelligent security 

framework. As cyber threats continue to evolve, these next-generation SIEM systems 

will remain indispensable tools for ensuring organizational resilience and safeguarding 

digital ecosystems. 

 

References  

1. Jangampet, V. D. (2021). The rise of the machines: AI-driven SIEM user experience for 

enhanced decision-making. International Journal of Computer Engineering and 

Technology (IJCET), 12(3), 74–83. Available at: 

https://iaeme.com/Home/issue/IJCET?Volume=12&Issue=3 

2. González-Granadillo, G., González-Zarzosa, S., & Diaz, R. (2021). Security 

Information and Event Management (SIEM): Analysis, trends, and usage in critical 

infrastructures. Sensors, 21(14), 4759. https://doi.org/10.3390/s21144759 

3. Poulou, M. (2019). Information Security Event Management (SIEM) and machine 

learning technology for effective intrusion detection and cybersecurity threat prevention. 

ResearchGate.https://www.researchgate.net/publication/385084185. 

https://doi.org/10.13140/RG.2.2.17270.20809 

4. Muhammad, A. R., Sukarno, P., & Wardana, A. A. (2023). Integrated Security 

Information and Event Management (SIEM) with Intrusion Detection System (IDS) for 

live analysis based on machine learning. ScienceDirect. Available at: 

https://www.sciencedirect.com/science/article/pii/S1877050922024243?via%3Dihub 

5. Tendikov, N., Rzayeva, L., Saoud, B., Shayea, I., Hadri Azmi, M., Myrzatay, A., & 

Alnakhli, M. (2024). Security Information Event Management data acquisition and 

analysis methods with machine learning principles. ScienceDirect. Available at: 

https://www.sciencedirect.com/science/article/pii/S2590123024005097 

6. Wahab, A. K. (2024). SIEM tools. ResearchGate. 

https://www.researchgate.net/publication/377364659_SIEM_TOOLS. 

https://doi.org/10.13140/RG.2.2.24105.77929 

7. Prathipa, A. R. (2024). Integrating predictive analytics with SIEM for enhanced threat 

detection. Indian Journal of Information Technology (INDJIT), 4(1), 1–11. Available at: 

https://iaeme.com/Home/issue/INDJIT?Volume=4&Issue=1 

8. Marri, R., Varanasi, S., & Kalidindi, S. V. (2024). Integrating Security Information and 

Event Management (SIEM) with data lakes and AI: Enhancing threat detection and 

response. Journal of Artificial Intelligence General Science (JAIGS), 6(1). 

https://doi.org/10.60087. Available at: https://ojs.boulibrary.com/index.php/JAIGS 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 12 (Dec) - 2024

http://ymerdigital.com

Page No:674

https://iaeme.com/Home/issue/IJCET?Volume=12&Issue=3
https://doi.org/10.3390/s21144759
https://www.researchgate.net/publication/385084185
https://doi.org/10.13140/RG.2.2.17270.20809
https://www.sciencedirect.com/science/article/pii/S1877050922024243?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2590123024005097
https://www.researchgate.net/publication/377364659_SIEM_TOOLS
https://doi.org/10.13140/RG.2.2.24105.77929
https://iaeme.com/Home/issue/INDJIT?Volume=4&Issue=1
https://doi.org/10.60087
https://ojs.boulibrary.com/index.php/JAIGS

