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1. Introduction: Why Cybersecurity Needs 

Agentic AI Now  
The digital landscape is evolving rapidly, and with it, the sophistication of cyber threats. 

Modern organisations face a barrage of automated cyberattacks that can overwhelm 

traditional security measures. As the frequency and speed of these attacks increase, the 

limitations of human-led Security Operations Centres (SOCs) have become 

glaringly apparent. This section explores the urgent need for agentic AI in cybersecurity 

and why understanding its mechanisms is crucial for contemporary defence strategies.  

1.1 Rise of Automated Cyberattacks  

 Cybercriminals now deploy automated tools to scan for vulnerabilities, infiltrate 

systems, and execute attacks at scale.  

 Examples include ransomware campaigns that propagate across networks 

within minutes, and phishing bots that target thousands of users 

simultaneously.  

 Rapid attack cycles leave little time for manual intervention, demanding more 

agile and proactive defence methods.  

1.2 Limits of Human-led SOC Operations  

 Humans struggle to analyse vast volumes of security alerts in real time, often 

leading to missed threats or delayed responses.  

 Fatigue and cognitive overload can result in errors, overlooking subtle indicators 

of compromise.  
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 Manual processes are inherently slower and less scalable compared to 

automated adversaries.  

Given these challenges, there is a pressing need for intelligent systems that can observe, 

reason, and act independently, complementing human expertise and ensuring resilient 

security.  

1.3 Why Understanding How Agentic AI Works Matters 

Today  

 It empowers organisations to deploy responsive, adaptive security solutions.  

 Enables faster, more accurate threat detection and mitigation.  

 Promotes confidence in digital operations, even as threat actors grow more 

sophisticated.  
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2. What Is Agentic AI?  
Agentic AI represents a leap forward in artificial intelligence, moving beyond traditional 

automation to systems that exhibit agency-meaning they can make decisions, take 

actions, and adapt to changing environments autonomously. This section provides a 

simple definition, explains how agentic AI operates, and clarifies its distinction from 

classic automation.  

2.1 Simple Definition of Agentic AI  

 Agentic AI refers to artificial intelligence systems that possess the capability to 

independently observe, reason about, and act upon their environment, especially 

in dynamic and uncertain scenarios.  

 Unlike passive or rule-based automation, agentic AI demonstrates initiative and 

adaptability.  

For example, an agentic AI in cybersecurity can detect an unusual pattern of network 

traffic, analyse its potential threat, and autonomously block malicious activity without 

waiting for human instructions.  

2.2 How Agentic AI Works (Observe, Reason, Act)  

1. Observe:  

a. Agentic AI continuously monitors its environment, gathering data from 

endpoints, network traffic, and user behaviour.  

b. Example: It identifies anomalies such as unexpected file changes, unusual login 

times, or communication with suspicious domains.  
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2. Reason:  

a. It analyses the collected data, correlates events, and applies advanced algorithms 

to determine whether a threat exists.  

b. Example: Upon detecting an anomaly, the AI cross-references it with threat 

intelligence feeds and historical patterns to assess risk.  

3. Act:  

a. Based on its reasoning, agentic AI executes appropriate responses, such as 

isolating affected systems, blocking malicious IPs, or alerting human operators.  

b. Example: If ransomware is detected, the AI can quarantine the infected endpoint, 

stop suspicious processes, and initiate remediation protocols instantly.  

2.3 Why Agentic AI Is Different from Traditional Automation  

 Traditional automation relies on predefined rules and scripts, acting only when 

specific conditions are met.  

 Agentic AI is proactive, capable of learning from new data and adjusting its 

behaviour to novel threats.  

 It can handle ambiguous situations, make complex decisions, and adapt to 

evolving adversarial tactics.  

 Example: While a rule-based system might only block known malware 

signatures, agentic AI can detect and respond to zero-day threats by recognising 

unusual behaviour patterns.  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     6 
 

Agentic AI offers a transformative approach to cybersecurity, providing real-time 

detection and response capabilities that far surpass traditional methods. By 

autonomously observing, reasoning, and acting, it empowers organisations to stay 

ahead of increasingly automated and sophisticated cyberattacks. Understanding and 

implementing agentic AI is now essential for maintaining resilient, adaptive digital 

defences in the modern era.  
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3. Gen AI vs Agentic AI: What’s the Difference?  
Generative AI and Agentic AI are distinct yet complementary branches of artificial 

intelligence, each serving different purposes and operational modes. Understanding 

their differences is crucial for cybersecurity professionals seeking the most effective 

solutions.  

 Generative AI focuses on creating new content-such as text, images, or code-

based on learned patterns from large datasets. Its primary role is to generate 

information, simulate scenarios, or automate creative tasks.  

 Agentic AI embodies autonomy and agency, enabling systems 

to observe environments, reason about situations, and take independent actions 

without direct human intervention. It adapts in real time, responding to dynamic 

conditions and threats.  

Comparison Table:  

Aspect  Generative AI  Agentic AI  

Purpose  Content creation  Autonomous decision-

making and action  

Operation  Produces outputs based on 

data  

Observes, reasons, and acts  

Examples  Chatbots, code generation, 

image synthesis  

Automated threat detection, 

self-healing systems  
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Cybersecurity Use Case  Simulating phishing emails, 

generating deception 

artefacts  

Detecting zero-day attacks, 

isolating compromised 

endpoints  

For a visual overview, refer to Figure 1: Generative AI vs Agentic AI in Cybersecurity 

Workflows (internal image reference).  

Example: Generative AI might automatically compose a realistic phishing email for 

training purposes, whereas Agentic AI would monitor inbound 

emails, identify suspicious activity, and autonomously block the threat.  
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4. What an Agentic AI Works in Cybersecurity 

Workflows  
Agentic AI transforms cybersecurity operations by integrating diverse data sources, 

reasoning over complex signals, and acting without delay. Its workflow is designed for 

speed, precision, and adaptability.  

 Data Ingestion:  

 Identity: Monitors user authentication, access patterns, and privilege 

escalations.  

 Endpoint: Collects telemetry from devices, including file changes, process 

launches, and threat indicators.  

 Network: Analyses traffic, identifies anomalies, and tracks communication with 

external domains.  

 Cloud: Observes API calls, configuration changes, and resource usage across 

cloud platforms.  

 Decision-Making:  

 Correlates signals from multiple sources to build context around potential 

threats.  

 Applies advanced reasoning algorithms to evaluate risk and select response 

actions.  

 Autonomous Actions:  
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 Isolates compromised endpoints, blocks malicious accounts, and updates access 

controls.  

 Initiates remediation workflows, such as rolling back configurations or restoring 

backups.  

 Alerts human operators when further investigation is required.  

Workflow Overview:  

1. Continuous Monitoring: Agentic AI continuously ingests data from identity, 

endpoint, network, and cloud sources.  

2. Event Correlation: Signals are correlated to detect suspicious behaviour or 

patterns.  

3. Risk Assessment: Contextual analysis determines the severity and urgency of 

threats.  

4. Automated Response: Immediate, self-directed actions are taken to mitigate 

risk and restore normal operations.  

Agentic AI Frameworks: Leading frameworks such as OpenAI Gym, Microsoft 

Autonomous Systems, and custom agentic platforms offer structured environments for 

developing and deploying agentic AI models within cybersecurity. These frameworks 

support simulation, decision-making, and adaptation to evolving threats.  

By orchestrating data ingestion, reasoning, and action in cohesive workflows, Agentic AI 

delivers resilient and responsive security, empowering organisations to defend against 

both known and unknown threats.  
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5. How Agentic AI Detects Cyber Threats  
Agentic AI leverages advanced detection techniques to identify cyber threats swiftly and 

accurately. It does so by analysing behaviours, correlating signals from multiple 

systems, and validating threats through automated scoring mechanisms.  

 Behavioural Anomaly Detection:  

o Agentic AI continuously monitors user, device, and network activity 

to establish baseline behaviours.  

o When deviations occur-such as unusual login times, unexpected data transfers, 

or abnormal process launches-the system flags these anomalies for further 

investigation.  

o For example, if an employee who typically accesses files during office hours 

suddenly downloads sensitive data late at night, Agentic AI detects this anomaly 

and triggers an alert.  

 Cross-System Signal Correlation:  

o Signals from identity, endpoint, network, and cloud platforms are correlated 

to provide a holistic view of potential threats.  

o This approach helps to uncover complex attack patterns that may be missed if 

systems operate in isolation.  

o For instance, a failed login attempt followed by a suspicious process launch and 

unusual outbound network traffic can indicate a coordinated attack, which 

Agentic AI detects by linking these events.  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     13 
 

 Automated Validation and Threat Scoring:  

o Agentic AI employs scoring algorithms to assess the severity and authenticity of 

detected threats, reducing false positives.  

o Each event is assigned a risk score based on contextual factors such as user 

behaviour, historical data, and threat intelligence feeds.  

o High-scoring threats trigger immediate response actions, while lower scores may 

prompt further monitoring or human review.  
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6. How Agentic AI Responds to Threats in Real 

Time  
Once a threat is detected, Agentic AI initiates rapid response measures to contain and 

remediate risks. Its actions are guided by predefined policies, with the option for human 

oversight where necessary.  

 Automated Containment Actions:  

o Agentic AI can autonomously isolate compromised endpoints, block malicious 

accounts, and restrict network access to prevent lateral movement.  

o For example, upon identifying ransomware activity, the 

system immediately quarantines affected devices and halts suspicious 

communications.  

 Policy-Based Governance and Human-in-the-Loop:  

o Response actions are governed by organisational policies, ensuring alignment 

with compliance and risk management objectives.  

o In scenarios where ambiguity or high risk exists, Agentic AI notifies human 

operators to review and approve actions, maintaining a balance between 

automation and oversight.  

o For instance, blocking a user account with privileged access may require 

manager approval, which Agentic AI requests before execution.  

 Reducing MTTD and MTTR:  

http://www.gsdcouncil.org/
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o MTTD (Mean Time to Detect) and MTTR (Mean Time to Respond) are critical 

metrics for cybersecurity effectiveness.  

o Agentic AI’s continuous monitoring and automated response dramatically reduce 

detection and response times, minimising damage and restoring normal 

operations swiftly.  

o For example, a zero-day exploit can be detected and contained within minutes, 

compared to hours or days with traditional methods.  

By integrating real-time detection and response capabilities, Agentic AI empowers 

organisations to proactively defend against evolving cyber threats, ensuring robust and 

resilient security operations.  
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7. Real-World Agentic AI Use Cases in 

Cybersecurity  
Agentic AI is rapidly transforming the cybersecurity landscape by enabling dynamic, 

intelligent responses to a diverse range of threats. Below are key real-world use cases, 

illustrated by practical examples to showcase its effectiveness in modern security 

operations.  

7.1 Ransomware Detection and Containment  

 Early-Stage Detection: Agentic AI analyses file access patterns, system calls, and 

process behaviours to spot ransomware activity before encryption begins.  

o For instance, when a workstation suddenly starts modifying large volumes of 

files with unusual extensions, Agentic AI flags the activity and investigates for 

known ransomware indicators.  

 Autonomous Containment: Upon detecting ransomware, Agentic AI swiftly 

isolates the affected endpoint from the network.  

o Example: The system quarantines a compromised device and halts all outbound 

connectivity, preventing lateral spread and data loss.  

 Automated Remediation: Backups are restored and malicious 

processes terminated, reducing the risk of long-term disruption.  

7.2 Identity-Based Attacks and Account Takeover  

 Behavioural Monitoring: Agentic AI continuously profiles user access patterns 

to spot deviations that may indicate account compromise.  
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o Example: A user who typically logs in from Dublin is suddenly accessing 

resources from multiple countries within minutes. The system detects the 

anomaly and blocks access until further verification.  

 Credential Abuse Detection: Automated correlation of failed logins, privilege 

escalation attempts, and suspicious session activity highlights potential takeover 

incidents.  

 Immediate Action: Agentic AI can enforce multi-factor authentication or 

temporarily disable the account to prevent further misuse.  

7.3 Insider Threats and Privilege Abuse  

 Contextual Analysis: By analysing user behaviour, file access, and 

administrative actions, Agentic AI uncovers subtle insider threats.  

o Example: An IT administrator starts exporting large volumes of confidential data 

outside normal working hours. The system alerts security teams and suspends 

the account pending review.  

 Privilege Escalation Detection: Unauthorised attempts to grant higher 

privileges or change security settings are immediately flagged and blocked.  

7.4 Cloud and Hybrid Environment Threats  

 Unified Visibility: Agentic AI aggregates and correlates telemetry from cloud 

platforms, on-premises infrastructure, and hybrid networks.  
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o Example: The system detects an unusual spike in API calls from a cloud-hosted 

service, cross-references with endpoint logs, and determines whether an attack 

is underway.  

 Automated Policy Enforcement: Misconfigurations, unauthorised access, and 

suspicious resource deployments are identified and remediated in real time.  

7.5 Phishing-Led Intrusions  

 Email and Communication Analysis: Agentic AI inspects inbound messages for 

malicious links, spoofed addresses, and unusual requests.  

o Example: An employee receives an email with a suspect login prompt. Agentic 

AI identifies the phishing attempt, blocks the URL, and notifies the user.  

 Post-Click Monitoring: If a user interacts with a phishing link, the system 

rapidly analyses resulting activity (e.g., credential entry, malware download) and 

responds by resetting credentials or isolating the device.  

  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     19 
 

8. How Agentic AI Reduces Attack Dwell Time  
Reducing attack dwell time-the period between an attacker’s initial entry and their 

detection or removal-is crucial for limiting damage. Agentic AI streamlines every phase 

of the response lifecycle, as illustrated below.  

8.1 Continuous Monitoring  

 Persistent Vigilance: Agentic AI operates 24/7, ingesting signals from across 

the environment to identify threats at the earliest stage.  

o Example: The system immediately detects a compromised device communicating 

with a suspicious external server at 03:00, well outside business hours.  

8.2 Autonomous Investigation  

 Machine-Led Triage: On detecting anomalies, Agentic AI correlates events, 

assigns risk scores, and investigates root causes without waiting for human 

intervention.  

o Example: After spotting mass file deletions, the system analyses user context, 

process history, and recent login activity to determine whether the action was 

intentional or malicious.  

8.3 Machine-Speed Containment  

 Rapid Isolation: Agentic AI acts in seconds to contain threats, blocking accounts, 

quarantining endpoints, or disabling malicious processes to halt attacks.  

o Example: On detecting ransomware, infected machines are instantly isolated 

from the network, preventing further spread and minimising impact.  
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8.4 Continuous Learning  

 Adaptive Defence: Agentic AI learns from every event, updating models to 

recognise new attack techniques and reduce future dwell times.  

o Example: Following a novel phishing campaign, detection rules are revised so 

similar future attacks are blocked at the outset.  
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 9. Agentic AI Frameworks for Cyber Défense 
As organizations move toward autonomous security operations, agentic AI 

frameworks provide the structure needed to deploy these systems safely, consistently, 

and at scale. These frameworks define how agentic AI is designed, governed, integrated, 

and monitored across the security ecosystem. 

9.1 What Agentic AI Frameworks Look Like in Security 

In cybersecurity, agentic AI frameworks act as the operational blueprint for how 

autonomous agents function within the SOC and across cloud, identity, and network 

environments. A typical framework includes: 

 Data and Signal Layer: Continuous ingestion of telemetry from endpoints, 

identity platforms, networks, cloud workloads, and applications. 

 Reasoning and Decision Layer: AI models that evaluate behaviour, correlate 

signals, assess risk, and determine intent. 

 Action and Orchestration Layer: Automated response capabilities integrated 

with security tools such as EDR, SIEM, SOAR, IAM, and cloud security platforms. 

 Learning and Feedback Loop: Continuous improvement based on outcomes, 

analyst feedback, and evolving attack patterns. 

Together, these layers enable agentic AI workflows that move beyond static playbooks 

and support adaptive, goal-driven cyber defines. 
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9.2 Governance, Policies, and Confidence Thresholds 

Autonomy in cybersecurity must be governed carefully. Effective agentic AI frameworks 

embed governance controls to ensure that automated actions remain safe, compliant, 

and aligned with business risk tolerance. 

Key governance components include: 

 Policy-Driven Decision Making: Security leaders define which actions can be 

taken automatically, which require approval, and which are prohibited. 

 Confidence Thresholds: Automated responses are triggered only when the 

system’s confidence in a threat exceeds predefined thresholds, reducing the risk 

of false positives causing disruption. 

 Human-in-the-Loop Controls: High-impact actions such as account 

termination, large-scale network isolation, or production workload shutdowns 

require human validation. 

 Auditability and Explainability: Every autonomous decision is logged with 

supporting evidence, allowing teams to review, explain, and refine AI behaviour 

over time. 

This governance layer ensures that agentic AI how it works aligns with organizational 

risk management and regulatory expectations. 

9.3 Designing Safe Autonomous SOCs 

A safe autonomous SOC is not built by replacing humans with AI, but by augmenting 

human teams with intelligent agents. Designing such an environment requires: 

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     23 
 

 Clear operating boundaries for agentic AI actions 

 Well-defined escalation paths for ambiguous or high-risk scenarios 

 Ongoing testing of automated workflows in controlled environments 

 Regular review of policies and thresholds as the threat landscape evolves 

When implemented correctly, agentic AI frameworks allow SOC teams to shift their 

focus from routine triage to higher-value strategic tasks, improving both efficiency and 

security outcomes. 
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10. Skills and Certification for Agentic AI Security 
The cybersecurity talent gap continues to widen, making it increasingly difficult for 

organizations to rely solely on human-driven security operations. At the same time, 

attacks are becoming more automated and AI-driven. This combination makes agentic 

AI not just an advantage, but a necessity for modern security teams. 

10.1 Why the Talent Gap Makes Agentic AI Critical 

With millions of cybersecurity roles remaining unfilled globally, many SOCs are 

operating under constant resource pressure. Analysts face alert fatigue, burnout, and 

limited time for proactive threat hunting. Agentic AI helps address this challenge by: 

 Automating repetitive detection and response tasks 

 Reducing manual investigation workload 

 Allowing small teams to defend larger, more complex environments 

 Enabling 24/7 machine-speed monitoring and response 

This does not replace security professionals; instead, it amplifies their impact by 

handling high-volume, low-complexity tasks at scale. 

10.2 Importance of Agentic AI Certification 

As autonomous security systems become more common, organizations need 

professionals who understand how agentic AI works, how to govern it, and how to 

deploy it responsibly. This has led to growing demand for agentic AI certification 

programs that validate practical, job-ready skills. 

An agentic AI certification signals that a professional can: 
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 Design and evaluate agentic AI workflows in security operations 

 Understand gen AI vs agentic AI and apply each appropriately 

 Implement governance controls, policies, and human-in-the-loop models 

 Support the deployment of agentic AI frameworks in SOC, cloud, and identity 

environments 

For organizations, certified professionals reduce the risk of unsafe or poorly governed 

AI deployments while accelerating adoption of autonomous security capabilities. 

10.3 How Professionals Can Prepare for AI-Driven SOCs 

To prepare for AI-driven SOC environments, security professionals should focus on 

building skills across three areas: 

 Foundations of Agentic AI: Understanding how agentic AI works, including 

autonomous decision loops, tool integration, and learning mechanisms. 

 Security Architecture and Workflows: Learning how to design agentic AI 

workflows across detection, investigation, response, and recovery. 

 Governance and Oversight: Developing the ability to define policies, 

thresholds, and review processes for safe autonomous operation. 

Hands-on training, real-world case studies, and structured certification pathways help 

bridge the gap between theory and practical deployment. 
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11. The Future of Agentic AI in Cybersecurity 
The future of cybersecurity is moving from human-speed operations to machine-speed 

defense. As attackers increasingly use automation and AI to scale and accelerate their 

campaigns, traditional SOC models will struggle to keep pace. 

11.1 From Human-Speed to Machine-Speed Defense 

Human analysts are limited by time, attention, and working hours. Agentic AI operates 

continuously, correlating signals and responding to threats in seconds. This transition 

enables: 

 Faster detection and containment of threats 

 Reduced attack dwell time 

 Greater consistency in enforcement of security policies 

 Real-time defense across distributed, hybrid, and cloud environments 

Machine-speed defense does not remove humans from the loop; it changes their role 

from reactive responders to strategic overseers of autonomous systems. 

11.2 What Early Adopters Gain 

Organizations that adopt agentic AI early gain a significant strategic advantage. These 

benefits include: 

 Lower breach impact due to faster response times 

 Improved SOC efficiency and reduced analyst burnout 

 Stronger security posture through continuous learning and adaptation 
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 Greater resilience against AI-driven and automated attacks 

Early adopters also build institutional knowledge around agentic AI frameworks, 

governance models, and operational best practices, positioning themselves ahead of 

slower-moving competitors. 
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Conclusion  
Agentic AI represents a fundamental shift in how cybersecurity is designed and 

operated. Understanding how agentic AI works, investing in the right frameworks, and 

developing skilled professionals through agentic AI certification will be critical to 

long-term resilience. 

For security leaders, the message is clear: autonomous, governed, machine-speed 

defense is becoming the new baseline. Organizations that act now will shape the future 

of cybersecurity, while those that delay risk defending modern, AI-driven threats with 

tools and processes built for a slower era. 
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