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[bookmark: _Toc219723105]Task 1: 
The Zero Trust Architecture – A Critical Analysis of Its Principles, Implementation Challenges, and Effectiveness Compared to Traditional Security Models

[bookmark: _Toc219723106]Abstract
The rapid evolution of digital technologies, cloud computing, hybrid working, with reliance on mobile devices has significantly reshaped the cybersecurity landscape. Traditional perimeter-based security models, which rely on trust and network boundaries, are increasingly inadequate in protecting organizations against sophisticated and persistent cyber threats. Zero Trust Architecture (ZTA) has emerged as a contemporary cybersecurity protocol, challenging these assumptions by enforcing continuous verification, strict access controls, and comprehensive monitoring across users, devices, and systems. This paper critically analyses the fundamental principles of Zero Trust, evaluates its effectiveness compared to traditional perimeter-based security, and examines the technical, organizational, and operational challenges associated with its implementation. Furthermore, it explores how organizations can create security environments that anticipate threats, protect critical assets, detect malicious activity, and automatically respond to incidents using modern security technologies and governance frameworks. The study concludes that while ZTA significantly enhances resilience and operational security, successful adoption requires strategic planning, organizational maturity, and ongoing commitment to a security-first culture.

[bookmark: _Toc219723107]1. Introduction
Organizations today operate in increasingly decentralized and interconnected digital environments. Cloud computing, Software as a Service (SaaS), mobile technologies, and hybrid working models have transformed how data is accessed, stored, and processed. Employees, contractors, and third-party partners routinely access organizational resources from remote locations, often using a wide variety of personal and corporate devices. While these developments increase productivity and operational flexibility, they also significantly expand the attack surface, increasing exposure to ransomware, insider threats, credential compromise, and advanced persistent threats (APTs).

Traditional based security models is rapidly becoming a security liability, which most users and systems were centralized within corporate data centres. Organisations assume that threats primarily originate externally, and once authenticated, internal users can be trusted. Firewalls, VPNs, and intrusion detection systems create a "hard perimeter" to protect internal resources. However, modern attacks have exposed the weaknesses of this model: attackers exploit phishing, misconfigurations, and insider privileges to bypass the perimeter, moving laterally across networks to access data or disrupt operations.
Zero Trust Architecture emerges as a response to these challenges. Unlike perimeter-based models, ZTA assumes no implicit trust and enforces continuous verification, contextual access, and real-time monitoring. This protocol is particularly relevant in environments involving hybrid workforces, cloud services, AI systems, and distributed applications. This paper critically examines Zero Trust Architecture, comparing it with traditional models, exploring its principles, evaluating its effectiveness, identifying implementation challenges, and describing how it enables organizations to anticipate threats, protect assets, detect attacks, and respond automatically.
“Zero trust is an architectural approach where inherent trust in the network is removed, the network is assumed hostile, and each request is verified based on an access policy” [1]

[bookmark: _Toc219723108]2. Fundamental Principles of Zero Trust Architecture
Zero Trust Architecture is built on three foundational principles: never trust, always verify, least privilege access, and assume breach. These principles fundamentally reshape how organizations secure their networks, systems, and data. With the system, an organisation can identify where the original threat entered the system.



[bookmark: _Toc219723109]2.1 Never Trust, Always Verify
The core principle of Zero Trust eliminates implicit trust. No user, device, application, or system is trusted by default, whether internal or external to the network. Every access request is explicitly authenticated and authorized using multiple contextual signals, such as:

User identity and role: Verifying who the user is and their authorized function within the organization.
Device health and posture: Assessing the security status of the device attempting access (e.g., OS version, antivirus status, encryption).
Location and network context: Considering where the access request originates from (e.g., corporate network, public Wi-Fi).
Time and behavioural patterns: Analysing the timing of the request and comparing it to established user behaviour.
Authentication is continuous, not a one-time event. For example, a user accessing a critical database may be granted access after multi-factor authentication (MFA), but if the device shows signs of compromise, access can be revoked dynamically. Context-aware policies allow adaptive responses to risk, such as step-up authentication for high-risk actions.This principle fundamentally reduces the effectiveness of stolen credentials, movement, and insider exploitation by ensuring every access attempt is scrutinized. Organizations adopting ZTA can secure remote access, SaaS, and cloud resources without relying on network location for trust.

[bookmark: _Toc219723110]2.2 Principal of Least Privilege 
(PoLP)
Zero Trust enforces strict least privilege access, ensuring users and systems only have the permissions necessary to perform specific tasks. Access policies are dynamic, based on role, risk context, and other factors.
segmentation complements least privilege by isolating applications, workloads, and network segments. If a compromise occurs, lateral movement is restricted, reducing the potential wider breach, for example, a compromised developer workstation may access source code repositories in one segment but be blocked from sensitive customer data in another.
This principal contrasts sharply with traditional models where authenticated users often have broad, persistent access. Least privilege significantly reduces the impact of insider threats, stolen credentials, and automated malware propagation by limiting the damage a compromised entity can inflict.
“is an information security concept which maintains that a user or entity should only have access to the specific data, resources and applications needed to complete a required task. [2]



[bookmark: _Toc219723111]2.3 Assume Breach Mentality
Zero Trust assumes that security breaches are inevitable. This mindset prioritizes rapid detection, containment, and response rather than relying solely on prevention.
Key practices include:
Continuous monitoring of activity: Real-time tracking of user, endpoint, and cloud workload behaviour.
Comprehensive logging and analysis: Recording all access events for forensic investigation.
Behavioural analytics: Utilizing AI and machine learning to detect anomalous activities that may indicate a breach.
Automated response mechanisms: Pre-defined workflows to isolate compromised systems, revoke credentials, and initiate remediation without manual intervention.
By assuming breach, organizations design their systems to limit damage, recover quickly, and maintain operational continuity. This proactive approach shifts the focus from preventing all breaches to minimizing their impact.

[bookmark: _Toc219723112]3. Traditional Perimeter-Based Security Models
[bookmark: _Toc219723113]3.1 Overview of Perimeter Security
Perimeter-based security models rely on establishing a trusted internal network protected by defensive controls at the network boundary. Common mechanisms include firewalls, VPNs, intrusion detection systems, once authenticated, internal users face minimal restrictions, reflecting the implicit trust model.
This architecture simplified access management and was effective in centralized environments where users, applications, and data resided on premises.
network perimeter is the line that separates an organization’s internal network, often referred to as the “trusted network,” from the external or untrusted network [3]
[bookmark: _Toc219723114]3.2 Limitations of Perimeter-Based Approaches
Perimeter-based models face significant limitations in modern contexts:
Distributed environments: Remote work, cloud services, and SaaS bypass network perimeters, reducing control over access.
Excessive trust: Once inside the perimeter, users often gain broad access, increasing the risk from compromised credentials.
Limited visibility: Internal activities are poorly monitored, delaying detection of lateral movement and insider threats.

Single points of failure: VPNs and perimeter devices can become bottlenecks or compromise points if breached.
High-profile breaches, such as the 2017 Equifax incident, exploited perimeter weaknesses and insufficient internal monitoring, demonstrating the limitations of perimeter-based trust assumptions.
“The FCA has fined Equifax Ltd (Equifax) £11,164,400 for failing to manage and monitor the security of UK consumer data it had outsourced to its parent company based in the US. The breach allowed hackers to access the personal data of millions of people and exposed UK consumers to the risk of financial crime” [4]

[bookmark: _Toc219723115]4. Comparative Analysis: Zero Trust vs. Traditional Security Models
4.1 Security Effectiveness
Zero Trust provides stronger security by enforcing continuous verification and strict access controls, significantly constraining lateral movement and reducing breaches. Traditional models grant broad access after initial authentication, often allowing attackers to escalate privileges and access critical assets with minimal detection.

4.2 Visibility and Monitoring
Zero Trust emphasizes comprehensive visibility across all users, devices, and workloads through continuous monitoring, logging, and behavioural analytics. Perimeter-based models primarily monitor network edges, leaving internal activity largely opaque, leading to delayed breach detection.

[bookmark: _Toc219723116]4.3 Scalability and Flexibility
ZTA is inherently scalable for hybrid and cloud-native environments, leveraging identity-based access to enable secure connections without exposing internal networks. Perimeter-based architectures struggle with scalability, requiring complex VPNs, network segmentation, and firewall rules that increase management complexity.





















Figure 1: Comparative Security Model Illustration (Conceptual Diagram)
Traditional Model:
[ External Threats ] --> [ Firewall ] --> [ Internal Network (Broad Access) ] --> [ Sensitive Data ]

Zero Trust Model:
[ User/Device]
    |
    | MFA & Device Posture
    v
[ Identity & Access Management]
        |
        | ZTNA / SASE Enforcement
        v
[ SaaS Applications]      [ Cloud Workloads & AI Platforms ]
        |                               |
[ DLP + Secure SaaS Config]   [ EDR + Runtime Protection ]
        |                               |
        -----------[ SIEM + SOAR ]-----------
                 (Monitoring & Automated Response)



[bookmark: _Toc219723117]5. Challenges in Implementing Zero Trust Architecture
Implementing ZTA is a complex undertaking with several challenges:

[bookmark: _Toc219723118]5.1 Legacy Systems and Technical Complexity
Many organizations rely on legacy systems that lack native identity-centric controls. Integrating these systems into ZTA can be technically complex and costly, often requiring hybrid approaches that increase misconfiguration risk. With Unnecessary security risk, however, this must be overcome to ensure integration.

[bookmark: _Toc219723119]5.2 Organizational and Cultural Resistance
ZTA can disrupt established workflows. Employees may perceive frequent authentication, restricted access, and dynamic controls as inconvenient. Successful adoption requires strong leadership buy-in, comprehensive education, and alignment of security initiatives with business goals.


[bookmark: _Toc219723120]5.3 Cost and Resource Constraints
Comprehensive ZTA deployment requires investment in identity management, endpoint detection and response (EDR), security information and event management (SIEM), cloud security posture management (CSPM), and security orchestration, automation, and response (SOAR) platforms. Smaller organizations may face budget and staffing limitations, risk-based implementation strategies, and resource intensive with skilled key people required.

[bookmark: _Toc219723121]6. Anticipation, Protection, Detection, and Automated Response
[bookmark: _Toc219723122]6.1 Anticipating Threats
ZTA allows proactive threat anticipation by continuously evaluating access requests and user behaviours. Adaptive policies can dynamically enforce (MFA) Multifactor authentication or restrict access based on risk, effectively predicting and preventing potential attacks.
“Multifactor authentication (MFA) is a way to verify a user’s identity by requiring at least two distinct forms of proof, such as an online account password and a fingerprint or other biometric data” [5]



[bookmark: _Toc219723123]6.2 Protection Mechanisms
Protection relies on a layered approach encompassing strong identity verification, continuous device posture assessment, least privilege access enforcement, micro-segmentation, and data-centric security measures across endpoints, cloud platforms, and SaaS applications.

[bookmark: _Toc219723124]6.3 Detection and Automated Response
Continuous monitoring via a centralized SIEM, coupled with SOAR capabilities, enables rapid detection of anomalous activities. Automated playbooks can be triggered to contain compromised endpoints, revoke credentials, and initiate remediation workflows without manual intervention, significantly reducing incident response time.

[bookmark: _Toc219723125]7. Governance and Compliance Implications
Zero Trust enhances governance by embedding security into access workflows. Identity-based monitoring and logging align with key regulatory frameworks such as ISO 27001, GDPR, Extended ISO 27701 and operational resilience standards. It provides auditable evidence of access controls, accountability, and risk management practices, formality best practice going forward, continuous analyzation.

[bookmark: _Toc219723126]8. Conclusion
Zero Trust Architecture represents a fundamental shift in cybersecurity, offering a more resilient and adaptable approach to protecting modern digital assets. While implementation presents challenges, the benefits in terms of enhanced security posture, improved compliance, and reduced risk are substantial. Successful adoption requires a strategic, phased approach, strong organizational commitment, and ongoing investment in the right technologies and processes. By embracing the principles of "never trust, always verify" and prioritizing continuous verification, organizations can build security environments that effectively anticipate threats, protect critical assets, detect anomalies, and respond automatically, ultimately fostering a more secure and resilient digital future

.
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[bookmark: _Toc219722777][bookmark: _Toc219723129]Task 2 
Case Scenario: Designing a Zero-Trust-Aligned Security Programme for ResilientIntellect Ltd
[bookmark: _Toc219722778][bookmark: _Toc219723130]1. Introduction
ResilientIntellect Ltd is threat intelligence and consultancy organisation that develops AI-powered threat analysis software and supports clients with compliance, business continuity, data recovery, and risk management. The company operates a fully hybrid workforce and relies heavily on cloud infrastructure, SaaS platforms, and proprietary AI models. As the organisation expands into the European Union, it must comply with two major regulatory frameworks: the Digital Operational Resilience Act (DORA) and the Network and Information Security Directive 2 (NIS2).
The EU expansion introduces heightened regulatory scrutiny, increased cyber risk exposure, and stricter operational resilience and incident reporting obligations. Traditional perimeter-based security approaches are insufficient for this operating model, particularly given ResilientIntellect’s reliance on cloud services, software supply chains, and distributed teams. Therefore, this report designs and justifies a strategic, forward-looking, Zero-Trust-aligned security programme for the company’s new EU information security protocol
The proposed design builds on the Zero Trust Architecture (ZTA) principles analysed in Task 1, including “never trust, always verify” least privilege access, and assume breach. It aligns these principles with regulatory compliance, governance, and business objectives. The report uses diagrams, tables, and structured frameworks to demonstrate how Zero Trust can enhance resilience, support compliance, and enable secure growth within the EU.
The Digital Operational Resilience Act (DORA) is a regulation introduced by the European Union to strengthen the digital resilience of financial entities. It entered into application on 17 Jan 2025 and ensures that banks, insurance companies, investment firms and other financial entities can withstand, respond to, and recover from ICT (Information and Communication Technology) disruptions, such as cyberattacks or system failures.
[1]



[bookmark: _Toc219722779][bookmark: _Toc219723131]2. Strategic Zero Trust Approach for ResilientIntellect
Zero Trust Architecture is particularly suited to ResilientIntellect’s business model. The company develops sensitive AI software, processes client threat intelligence data, and operates in a highly adversarial threat landscape. The hybrid workforce, extensive use of cloud services, and reliance on third-party dependencies expand the attack surface and increase exposure to supply chain and insider risks and incompetence.
Figure 1 from Task 1 (Zero Trust vs Traditional Model) conceptually illustrates why ZTA is more appropriate than perimeter-based security. Rather than relying on a trusted internal network, Zero Trust place’s identity, device posture, and continuous verification at the centre of all access decisions. For ResilientIntellect, this means:
1: Every user, device, workload, and API call is authenticated and authorised continuously.
2: Access to AI models, source code repositories, and client data is tightly controlled and segmented.
3: Monitoring and automated response are embedded across endpoints, cloud platforms, and SaaS services.
Strategically, the Zero Trust programme is designed to:
1: Enable secure EU expansion without slowing innovation.
2: Support DORA’s operational resilience requirements.
3: Meet NIS2 obligations for incident detection and reporting.
4: Protect intellectual property and AI training data.
5: Build customer trust and competitive advantage.







[bookmark: _Toc219722780][bookmark: _Toc219723132]3. Organisational Structure
Figure 1: Proposed Security Organisation Structure (Zero Trust-Aligned)
Board / Executive Leadership
            │
          CISO Chief Information Security Officer
            │
 ┌──────────┼──────────┐
 │          │          │
GRC     Cloud Security  SOC
Manager   Architect   Manager
 │          │          │
DPO   DevSecOps Lead SIEM/SOAR
              │
        Secure CI/CD &
     Software Supply Chain

This structure embeds Zero Trust responsibilities across governance, cloud, and development functions, ensuring security is integrated rather than siloed.
A clear organisational structure is critical for embedding Zero Trust into operations. The proposed structure introduces dedicated roles that bridge security, cloud, and development functions logical protocol for stability robustness and optimum security whilst complying with EU regulations

[bookmark: _Toc219722781][bookmark: _Toc219723133]3.1 Proposed Security Organisation Structure
The Cloud Security Architect ensures that Zero Trust principles are embedded into cloud-native architectures, including identity access, micro-segmentation, and secure SaaS configurations. The DevSecOps Lead integrates security into development pipelines, addressing risks such as corrupted AI models, vulnerable dependencies, and compromised systems
	Role
	Key Responsibilities

	Chief Information Security Officer (CISO)
	Overall security strategy, regulatory compliance, board reporting

	Cloud Security Architect
	Secure cloud architecture, CSPM, identity design, Zero Trust enforcement

	DevSecOps Lead
	Secure CI/CD pipelines, software supply chain security, IaC controls

	SOC Manager
	SIEM, SOAR, incident detection and response

	GRC Manager
	DORA and NIS2 compliance, risk management, audits

	Data Protection Officer (DPO)
	GDPR compliance, data protection impact assessments


This structure supports collaboration between development, operations, and security, which is essential for a Zero Trust and resilience-focused organisation.


[bookmark: _Toc219722782][bookmark: _Toc219723134]4. Policies and Procedures
Robust policies translate Zero Trust principles into enforceable rules and behaviours. For ResilientIntellect, three critical policy areas are AI usage, secure SaaS configuration, and Bring Your Own Device (BYOD).
“What are the advantages of a SaaS solution?
These software solutions are dematerialized, so they can be accessed easily via an internet connection. As explained further in the SaaS definition section, the software solution is not installed on the end-user’s physical machine. It is hosted on remote servers, and users simply log in to the solution via a dashboard or API. This offers many benefits for both end-users and organizations. Companies of all sizes can benefit from a secure information system. Using SaaS cloud solutions for their management software provides the guarantee that their data is stored in a sovereign cloud, in resilient environments.” [2]

[bookmark: _Toc219722783][bookmark: _Toc219723135]4.1 AI Usage Policy
The AI Usage Policy governs the development, training, deployment, and use of AI models. Key controls include:
1: Mandatory access controls and MFA (Multi-Factor Authentication) for AI training environments.
2: Segregation of training, testing, and production datasets.
3: Integrity validation of training data to prevent data poisoning.
4: Logging and monitoring of model access and changes.
This aligns with the “assume breach” principle discussed in Task 1, ensuring that compromise of one environment does not expose all AI assets.

[bookmark: _Toc219722784][bookmark: _Toc219723136]4.2 Secure SaaS Configuration Policy
Given the reliance on SaaS platforms for collaboration, development, and customer engagement, this policy mandates:
1: Identity-based access using phishing-resistant MFA.
2: Least privilege and role-based access control (RBAC).
3: Continuous configuration monitoring using CSPM tools.
Figure 1 in Task 1 highlights how SaaS applications sit behind identity and Zero Trust enforcement rather than a network perimeter.



[bookmark: _Toc219722785][bookmark: _Toc219723137]4.3 BYOD Policy for Hybrid Workforce
The BYOD policy balances flexibility with security:
1: Mandatory device registration and checks.
2: Endpoint Detection and Response (EDR) installed on all devices.
3: Conditional access based on device health, location, and risk.
4: Segregation of corporate and personal data through containerisation.
This ensures that personal devices do not become weak entry points into critical systems.
“BYOD is the concept of employees using their personally owned device(s) for work purposes. With BYOD, an organisation has ownership of the corporate data and resources that may be accessed or stored on a device, but the device itself is the property of the user” [3]


[bookmark: _Toc219722786][bookmark: _Toc219723138]5. Compliance with DORA and NIS2
[bookmark: _Toc219722787][bookmark: _Toc219723139]5.1 DORA Digital Operational Resilience Act
DORA focuses on ensuring that financial and ICT-related services can withstand, respond to, and recover from disruptions. While ResilientIntellect is not a financial institution, its role as a technology and consultancy provider requires alignment with DORA principles to support clients and demonstrate resilience.
Key Zero Trust contributions to DORA compliance include:
1: Continuous monitoring and logging to support ICT risk management.
2: Resilient identity and access controls reducing single points of failure.
3: Tested incident response and disaster recovery capabilities.
4: Third-party risk management integrated into access decisions.

[bookmark: _Toc219722788][bookmark: _Toc219723140]5.2 NIS2 – Incident Reporting and Security Measures
NIS2 expands the scope of organisations required to report significant cyber incidents and implement risk-based security controls. Zero Trust supports NIS2 by:
1: Providing real-time detection through SIEM and behavioural analytics.
2: Enabling rapid containment using automated response.
3: Maintaining detailed audit logs for reporting.

[bookmark: _Toc219722789][bookmark: _Toc219723141]6. Governance and Strategy Using NIST CSF 2.0

Figure 2: Zero Trust Governance Mapped to NIST CSF 2.0
 ┌──────────┐
 │ GOVERN   │  ← Policies, roles, metrics, compliance (DORA / NIS2)
 └────┬─────┘
      │
 ┌────▼─────┐
 │ IDENTIFY │  ← Assets, identities, AI models, risks
 └────┬─────┘
      │
 ┌────▼─────┐
 │ PROTECT  │  ← MFA, IAM, EDR, CSPM, ZTNA
 └────┬─────┘
      │
 ┌────▼─────┐
 │ DETECT   │  ← SIEM, UEBA, continuous monitoring
 └────┬─────┘
      │
 ┌────▼─────┐
 │ RESPOND  │  ← SOAR, automated containment
 └────┬─────┘
      │
 ┌────▼─────┐
 │ RECOVER  │  ← DR, immutable backups, resilience testing
 └──────────┘
This model demonstrates how Zero Trust controls directly support governance, resilience, and business continuity objectives.
The governance model is based on the NIST Cybersecurity Framework, explicitly linking security activities to business goals.
	CSF Function
	Zero Trust Implementation
	Business Alignment

	Govern
	Security policies, roles, metrics
	Regulatory compliance, trust

	Identify
	Asset inventory, risk assessments
	Protect IP and AI assets

	Protect
	IAM, MFA, EDR, CSPM
	Secure innovation

	Detect
	SIEM, UEBA
	Rapid threat detection

	Respond
	SOAR playbooks
	Minimise downtime

	Recover
	DR and backups
	Business continuity


This governance model ensures security investments directly support growth, resilience, and customer confidence.



[bookmark: _Toc219722790][bookmark: _Toc219723142]7. Risk Management
A high-level risk assessment identifies two primary risk domains.
7.1 Software Supply Chain Risks
1: Corrupted AI training data or models.
2: Compromised open-source dependencies.
3: CI/CD attacks.
Mitigations include signed artifacts, dependency scanning, SBOMs, and Zero Trust access to development systems.

7.2 [bookmark: _Toc219722791][bookmark: _Toc219723143]Cloud Misconfiguration Risks
1: Publicly exposed storage.
2: Over-privileged identities.
3: Insecure APIs.
CSPM tools and continuous compliance monitoring address these risks proactively.
“Cloud security posture management (CSPM) identifies and remediates risk by automating visibility, uninterrupted monitoring, threat detection, and remediation workflows to search for misconfigurations across diverse cloud environments/infrastructure” [4]

[bookmark: _Toc219722792][bookmark: _Toc219723144]8. Contingency Planning: Ransomware Scenario
In a ransomware attack encrypting AI training data and source code repositories, the Disaster Recovery (DR) plan includes:
1: Immediate isolation of affected systems via EDR.
2: Revocation of compromised credentials.
3: Restoration from immutable, offline backups.
4: Verification of data integrity before redeployment.
5: Regulatory notification under NIS2 timelines.
“Endpoint security mechanism that should be able to protect in real-time adequately. Endpoint Detection systems collect data from endpoints and store and process them in a central database. Then these collected events are correlated in real-time to detect behavioural anomalies in the host” [5]


[bookmark: _Toc219722793][bookmark: _Toc219723145]9. Protection Mechanisms
A Zero-Trust-aligned protection layer for ResilientIntellect must combine identity-centric controls, continuous monitoring, and automated response capabilities. Given the organisation’s reliance on AI systems, cloud platforms, and a hybrid workforce, protection mechanisms must be adaptive, scalable, and resilient against advanced threats such as ransomware, credential theft, and software supply chain attacks.
Figure 3: Zero Trust Technical Architecture for ResilientIntellect
 User / Device
      │
      │  Phishing-Resistant MFA (FIDO2)
      ▼
 Identity & Access Management (IAM)
      │
      │  Continuous Risk Evaluation (Context + Behaviour)
      ▼
 ┌─────────────── Zero Trust Enforcement ───────────────┐
 │                                                      │
 ▼                                                      ▼
SaaS Platforms                                   Cloud & AI Workloads
(RBAC, CSPM)                                   (Micro-segmentation)
 │                                                      │
 ▼                                                      ▼
EDR & DLP                                      Runtime Protection
 │                                                      │
 └─────────────── SIEM + SOAR ─────────────────────────┘
          (Monitoring, Analytics, Automated Response)
The following modern security controls are recommended as part of this protection layer:

[bookmark: _Toc219722794][bookmark: _Toc219723146]9.1 Cloud Security Posture Management (CSPM)
CSPM tools continuously assess cloud environments for misconfigurations, excessive permissions, and non-compliance with regulatory and internal security baselines. For ResilientIntellect, CSPM is critical in preventing common cloud-related breaches such as publicly exposed storage buckets or overly permissive IAM roles. Continuous compliance monitoring supports both DORA operational resilience requirements and NIS2 risk-based security obligations.


[bookmark: _Toc219722795][bookmark: _Toc219723147]9.2 Security Information and Event Management (SIEM) with SOAR
A centralised SIEM aggregates logs from endpoints, cloud services, SaaS platforms, and CI/CD pipelines, providing end-to-end visibility across the Zero Trust environment. When integrated with Security Orchestration, Automation, and Response (SOAR), predefined playbooks can automatically:
1: Isolate compromised endpoints
2: Disable suspicious accounts
3: Block malicious IP addresses or API calls
“SOAR stands for security orchestration, automation, and response. SOAR seeks to alleviate the strain on IT teams by incorporating automated responses to a variety of events. A SOAR system can also be programmed to custom-fit an organization’s needs. This gives teams the ability to decide how SOAR can accomplish high-level objectives, such as saving time, reducing the number of IT staff, or freeing up current staff to engage in creative projects” [6]

[bookmark: _Toc219722796][bookmark: _Toc219723148]9.3 Endpoint Detection and Response (EDR)
EDR solutions provide real-time monitoring and behavioural analysis on all corporate and BYOD endpoints. In a hybrid workforce, EDR ensures that devices accessing sensitive AI models or client data are continuously assessed for malicious activity. Automated containment capabilities, such as process termination or network isolation, limit lateral movement in the event of compromise.

[bookmark: _Toc219722797][bookmark: _Toc219723149]9.4 Phishing-Resistant Multi-Factor Authentication (MFA)
Credential compromise remains one of the most common attack vectors. Phishing-resistant MFA, such as FIDO2-based authentication, eliminates reliance on one-time codes that can be intercepted. When combined with conditional access policies, MFA ensures that high-risk actions (e.g., access to source code repositories or AI training environments) require stronger authentication.

[bookmark: _Toc219722798][bookmark: _Toc219723150]9.5 Zero Trust Network Access (ZTNA)
ZTNA replaces traditional VPNs by granting application-level access based on identity, device posture, and context rather than network location. Users never gain broad network access; instead, they are connected only to authorised applications. This significantly reduces the attack surface and aligns with the least privilege principle.




[bookmark: _Toc219722799][bookmark: _Toc219723151]9.6 Data Loss Prevention (DLP) and Encryption
DLP controls monitor and restrict the movement of sensitive data, including AI training datasets, source code, and client intelligence reports. Combined with encryption at rest and in transit, DLP ensures that even if data is accessed or exfiltrated, its usability to attackers is limited.
Together, these protection mechanisms form a layered, Zero-Trust-aligned defence that supports secure operations, regulatory compliance, and business resilience for ResilientIntellect’s EU expansion.

[bookmark: _Toc219722800][bookmark: _Toc219723152]10. Conclusion
The proposed Zero-Trust-aligned security programme provides ResilientIntellect Ltd with a resilient, compliant, and scalable foundation for EU expansion. By embedding Zero Trust principles into organisational structure, policies, governance, and technology, the company can meet DORA and NIS2 requirements while protecting its AI-driven intellectual property and supporting business growth. The design is forward looking, aligning security with innovation and positioning ResilientIntellect as a trusted and resilient cyber intelligence provider within the EU market,
Providing complete package, complying with all EU regulations and security protocols enabling businesses to function accordingly leaving all the security aspects to ResilientIntellect Ltd. Complete security package for businesses in software related world and reliance.
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Figure 1: Proposed Security Organisation Structure (Zero Trust-Aligned)
Board / Executive Leadership
            │
          CISO Chief Information Security Officer
            │
 ┌──────────┼──────────┐
 │          │          │
GRC     Cloud Security  SOC
Manager   Architect   Manager
 │          │          │
DPO   DevSecOps Lead SIEM/SOAR
              │
        Secure CI/CD &
     Software Supply Chain















Figure 2: Zero Trust Governance Mapped to NIST CSF 2.0
 ┌──────────┐
 │ GOVERN   │  ← Policies, roles, metrics, compliance (DORA / NIS2)
 └────┬─────┘
      │
 ┌────▼─────┐
 │ IDENTIFY │  ← Assets, identities, AI models, risks
 └────┬─────┘
      │
 ┌────▼─────┐
 │ PROTECT  │  ← MFA, IAM, EDR, CSPM, ZTNA
 └────┬─────┘
      │
 ┌────▼─────┐
 │ DETECT   │  ← SIEM, UEBA, continuous monitoring
 └────┬─────┘
      │
 ┌────▼─────┐
 │ RESPOND  │  ← SOAR, automated containment
 └────┬─────┘
      │
 ┌────▼─────┐
 │ RECOVER  │  ← DR, immutable backups, resilience testing















Figure 3: Zero Trust Technical Architecture for ResilientIntellect
 User / Device
      │
      │  Phishing-Resistant MFA (FIDO2)
      ▼
 Identity & Access Management (IAM)
      │
      │  Continuous Risk Evaluation (Context + Behaviour)
      ▼
 ┌─────────────── Zero Trust Enforcement ───────────────┐
 │                                                      │
 ▼                                                      ▼
SaaS Platforms                                   Cloud & AI Workloads
(RBAC, CSPM)                                   (Micro-segmentation)
 │                                                      │
 ▼                                                      ▼
EDR & DLP                                      Runtime Protection
 │                                                      │
 └─────────────── SIEM + SOAR ─────────────────────────┘
          (Monitoring, Analytics, Automated Response)
The following modern security controls are recommended as part of this protection layer:

