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ABSTRACT 

In this paper we discusses a structured framework to address IT 

Server infrastructure governance and compliance problems 

based on the regulatory frameworks requirements. In the 

modern complex regulatory world, coupled with emerging 

cyber threats, an embedded idea (in an integrated ecosystem) 

of governance, security, hardening, and audit readiness is 

required for an organization to gain resilience. This paper 

highlights how IaC and GaaS automation make compliance 

scalable, consistent, and proactive for hybrid infrastructures. 

Organizations can lessen risk, increase effectiveness, and 

improve productivity by implementing governance directly 

into deployment and operational workflows. Supported by a 

literature review covering governance and compliance, the 

framework developed in this paper is a four-layer model of 

governance, security, hardening, and audit readiness. Thus, 

specifically, such trends as Governance as a Service (GaaS) and 

Infrastructure as a Code (IaC) are discussed in the context of 

Gelsey to enable policy-driven, scalable operations.  

The paper also elaborates on practical, real-life enterprise-

related scenarios. Finally, it offers a guide on how governance 

and compliance can be integrated into the ITIL best practice at 

each phase of the organization’s infrastructural development.   
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1. INTRODUCTION 
Due to the extreme importance of information technology (IT) 

systems today, strategic management of IT systems within the 

enterprise environment is vital for organizational resilience, 

operational efficiency, and regulatory compliance. IT 

governance specifies the structures, policies, and processes to 

ensure that IT investments support business objectives and 

manage applicable risks. Compliance ensures that IT 

operations follow the laws and industrial standards and 

appropriately adhere to the current requirements and policies. 

With the growing presence of digital infrastructures in a hybrid 

environment and a cloud native environment, organizations are 

pressured to adhere to comprehensive regulatory frameworks 

like ISO 27001, NIST 800 53, HIPAA, and GDPR 

(International Organization for Standardization, 2013; National 

Institute of Standards and Technology, 2020); U.S. Department 

of Health & Human Services, n.d.). Not only do they require 

documentation of controls, but they also require monitoring, 

accountability, and proof of audit readiness. 

The need for adherence calls for security patches that are 

attended to, and at a minimum, a multifaceted approach with 

particular reference to proactive IT security coverage, system 

hardening, and audit preparedness should be done. With this 

comprehensive model, there will be a decreased level of risk, 

and compliance can be checked along with automation of 

various tasks and policies in different IT domains. This paper 

discusses a structured framework to address these problems 

based on the above requirements. Supported by a literature 

review covering governance and compliance, the framework 

developed in this paper is a four-layer model of governance, 

security, hardening, and audit readiness. Thus, specifically, 

such trends as Governance as a Service (GaaS) and 

Infrastructure as a Code (IaC) are discussed in the context of 

Gelsey to enable policy-driven, scalable operations. The paper 

also elaborates on practical, real-life enterprise-related 

scenarios. Finally, it offers a guide on how governance and 

compliance can be integrated into the ITIL best practice at each 

phase of the organization’s infrastructural development.  

2. LITRATURE REVIEW 
Over the years, IT governance has gone through various 

frameworks to develop specific methods of defining IT 

management pertaining to the objectives of the business entity. 

In this context, COBIT – Control Objectives for Information 

and Related Technologies – is a framework for IT governance 

that incorporates control objectives and performance 

management techniques in addition to risk management. 

Further, ITIL is the IT Infrastructure Library that encompasses 

the practice of managing IT services to deliver the services in 

line with the business requirements (De Haes et al., 2020). 

Likewise, the NIST has also developed the NIST RMF, which 

outlines the strategies for introducing and supporting 

information security within the U.S. federal information 

systems and is adaptable through continual assessment and 

risk-based decisions (National Institute of Standards and 

Technology, 2020). However, even though these frameworks 

offer fairly helpful guidance, they are in the operating systems 

and do not contain the real-time adaptive capacity necessary for 

this type of combined IT environment (Dzemydienė et al., 

2024). 
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Research on server hardening and compliance automation has 

proliferated parallel to governance frameworks. Security 

configuration baseline studies demonstrate that applying server 

hardening and compliance automation methods, like those from 

the Center for Internet Security, will reduce system 

vulnerabilities. For instance, Ansible, Terraform, and Puppet 

are automation tools that reduce human error and provide 

repeatable and auditable configurations. One can further refer 

to vendors’ whitepapers, like those of Microsoft or AWS, 

demonstrating how Infrastructure as Code and Policy as Code 

help to uphold and develop the compliance checks through 

CI/CD pipelines (Kenfack et al., 2023). 

Although these advancements have improved current industry 

practice, they still have many loopholes. Many organizations 

have not moved past the routine tasks and continue to use 

manual processes for configuration management and 

compliance tracking, which ultimately means a continuous 

stream of audit failures, configuration drift, and inconsistent 

policy implementation, all of which create a lack of confidence 

(Kenfack et al., 2023). At the same time, the segregation of 

governance, security, and audit functionality results in 

fragmented processes, effectively limiting holistic visibility 

and accountability. 

The outlined challenges indicate the need for an integrated, 

multilayered approach, including automation in security, 

compliance, and governance principles. Organizations that 

embed hardening standards, real-time monitoring, and audit 

readiness in the IT infrastructure lifecycle can proactively 

govern rather than comply after the fact. Therefore, as this 

literature review demonstrates, such insights should be 

operationalized in a unified framework to embed security and 

compliance into technical systems and organizational 

workflows. 

3. THE PROPOSED FRAMEWORK: A 

MULTI-LAYERED GOVERNACE 

MODEL 
This section presents a multilayered framework for achieving 

governance and compliance in IT infrastructure. Four domains 

– governance, security, hardening, and audit readiness – are 

integrated to address the growing complexities of IT 

infrastructure. Over the infrastructure lifecycle, compliance 

and risk mitigation are dynamic layers of interaction, becoming 

continuously automated and verifiable. 

3.1 Governance Layer 
The governance layer is the strategic framework basis. This 

entails the creation of policies and procedures to conform to 

external regulatory mandates and to support the organization’s 

objectives. Effective governance outlines the roles and 

responsibilities of data stewards and compliance officers, 

among other parties, to be held accountable for the entire 

enterprise. This layer adds compliance controls through 

references to ISO 27001, GDPR, and HIPAA frameworks via 

document control and technical standard control (Maleh et al., 

2021). Governance must be adaptive to the laws and business 

needs that change from time to time and can be reviewed, with 

policies updated periodically as needed. 

3.2 Security Layer 
Security is formulated upon governance and operationalizes 

protective mechanisms to enforce compliance and protect 

digital assets. This will include implementing role-based access 

control (RBAC), encryption at rest and transit, and a centralized 

identity management system. Furthermore, threat modeling and 

risk assessment are regular practices to pinpoint attack vectors 

and evaluate control efficacy (Maleh et al., 2021). Further 

strengthening this layer, it integrates with security information 

and event management (SIEM) tools to provide real-time alerts 

and incident response.  

3.3 Hardening Layer 
The hardening layer’s purpose is more limited in scope and 

encompasses patching system vulnerabilities through secure 

baseline configurations and continuous monitoring. It covers 

applying CIS benchmarks, turning off unneeded services, and 

enforcing least privilege up the stack for the operating system 

and applications (Maleh et al., 2021). Once secure OS 

templates are established, every deployment of this platform 

behaves like every other deployment, and automated 

remediation scripts can be used to detect and fix 

misconfigurations timely (Maleh et al., 2021). IaC often 

codifies this layer for version control and repeatability. 

3.4 Audit Readiness Layer  
The compliance efforts are both visible and verifiable through 

the audit readiness layer. Real-time system logging, automated 

evidence collection, and tracking configuration changes are 

some ways this is achieved. The audit trail mechanisms should 

conform to a predefined audit checklist and regulatory 

mappings, such as NIST 800-53 control families (National 

Institute of Standards and Technology, 2020). This layer can be 

integrated into monitoring dashboards and reporting tools, 

facilitating the integration, transparency, and smoother internal 

and external audits. 

4. AUTOMATION AND TOOLS: 

GOVERNANCE-AS-A-SERVICE AND 

INFRASTRUCRURE AS CODE 
In today’s enterprise IT, automation is inevitable if one aims to 

remain in business, especially when it comes to governance and 

compliance in the working processes. A future-proof cloud 

adoption model is Governance-as-a-Service (GaaS), which 

enables organizations to apply governance policies to the cloud 

components easily (Maleh et al., 2021). This places compliance 

directly into constant operating practice, implying full 

compliance with the requirements and management of the 

regulatory infrastructure (Maleh et al., 2021). It also provides 

predefined governance templates for policies and checks and 

balances during system management. The concourse and 

sovereignty platforms ensure the provision’s security and the 

adherence to regulations in the provision, configuration, and 

monitoring systems (Mohanta & Jamdagni, 2023). 

Infrastructure like IaC facilitates the provisioning and 

management of IT Resources using machine-processable files, 

further augmenting this model. Terraform and Ansible 

facilitate an organization in provisioning and creating 

standardized, security-compliant environments as per the 

benchmark and security standards (Choon, 2022). AWS Config 

and Azure Policy enhance these capabilities, enabling further 

compliance with policies across the cloud environments, 

auditing configuration changes, and alerting when there are any 

changes to such policies (Choon, 2022). This initiates the 

concept of automatically hardening through implementing 

governance policies at the infrastructure level while involving 

such elements as the firewall rules, encryption parameters, and 

access controls (Kumar et al., 2023). These tools also guarantee 

the full traceability and auditability of changes on the 

infrastructure for the long term by providing version control on 

changes, which is essential to confirm for compliance purposes 

and analysis of various incidents. 
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By being integrated with CI/CD pipelines, these automation 

tools also bring compliance validation checks at every phase of 

the software development lifecycle. This reduces manual 

errors, drifts from the desired configuration, and redeploys only 

compliant and secure infrastructure components (Maleh et al., 

2021). Organizations can retain speed and safety in their digital 

operations by turning governance and compliance from a static 

obligation into dynamic, continuously validated processes. 

The Server Compliance Configuration and Alerting process 

begins with a secure login to the server using Out-of-Band 

(OOB) management access, ensuring the ability to interact with 

the system even if the operating system is unresponsive. Once 

access is established, the server undergoes a detailed 

configuration scan. This scan evaluates the system’s settings, 

security configurations, and operational parameters against 

predefined compliance standards and security benchmarks. 

Based on the scan results, any identified non-compliance issues 

are analyzed. Remediation actions are initiated to correct these 

gaps, which may involve updating system configurations, 

applying patches, enforcing security policies, or implementing 

administrative changes. After remediation is completed, a re-

scan is conducted to verify that all non-compliance issues have 

been effectively resolved.  

Following successful verification, a comprehensive 

compliance report is generated. This report documents the 

initial findings, the corrective measures undertaken, and the 

final compliance status of the server. Additionally, all findings, 

actions, and results are logged systematically for audit and 

tracking purposes. Critical non-compliance findings or 

unresolved issues trigger real-time alerts, notifying the security 

and operations teams for immediate action.  

This end-to-end process ensures a structured approach to 

maintaining server compliance, promoting operational 

security, and meeting regulatory requirements. Refer to Figure 

1 for a visual representation of the Server Compliance 

Configuration and Alerting flow. 
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Fig 1: Server Compliance Configuration and Alerting 

5. REAL-WORLD USE CASES 
Real-world implementations prove the practical benefits of a 

multi-layered governance framework. The institution could 

modernize its deployment strategy by implementing a CI/CD 

pipeline in a hybrid cloud setting through a partnership with 

Presidio at St. John’s. The university embedded compliance 

checks into the deployment lifecycle using the CodeCommit, 

CodeBuild, CodeDeploy, and CodePipeline AWS tools 

(Presidio, 2022). All infrastructure changes were automatically 

validated against institutional governance policies to confirm 

alignment. The process also configured manual approval gates 

to maintain control and lower the chance of unauthorized 

change, which provided continuous monitoring and provided 
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rollback on compliance deviations that occurred (Presidio, 

2022). After implementation, St. John’s observed a decrease in 

deployment errors, higher levels of policy adherence, and 

increased speed of delivery for software. 

In a second instance, the U.S.-based lending company Lane 

Health teamed up with Provectus to move to the cloud with 

Amazon Web Services and become HIPAA-compliant while 

becoming audit-ready (Provectus, 2021). In this case, IaC has 

provided secure environments using automation, embedding 

encryption, multi-factor authentication, and restricted access 

for every deployment. Logging and alerting mechanisms were 

integrated into the environment in real time to detect 

compliance violations and enable proactive remediation. 

Having complete evidence trails ready meant Lane Health 

could complete them in just minutes during external audits to 

satisfy HIPAA documentation requirements efficiently. 

Therefore, it provided a 60% reduction in total cost of 

ownership, increased development cycles, and boosted 

confidence among the stakeholders and auditors (Provectus, 

2021). Resonating with the above examples, the synopsis 

highlights the efficacy of integrating automation with layered 

governance. This enhances the compliance posture and results 

in tangible operational improvements. 

6. DISCUSSION 
The process of implementing a multi-layered governance 

model of operations within the IT infrastructure results in many 

benefits from regulatory, operational, and strategic 

perspectives. From an operational perspective, governance, 

security, hardening, and audit readiness can be integrated and 

have a consistent enforcement across on-premises and cloud 

environments, thus streamlining operations and removing the 

fragmentation. The improved traceability, automated evidence 

collection, and proactive compliance monitoring result in a 

much lower audit burden for organizations. Besides 

accelerating audit processes, it helps to build improved trust 

between stakeholders, e.g., regulators, clients, and internal 

leadership (Melaku, 2023). In addition, Infrastructure as Code 

and Governance as a Service use automation tools to secure 

infrastructure, adopting a scalable security posture that keeps 

pace with the increase in infrastructure requirements, thereby 

minimizing the chances of human error and configuration drift. 

Despite these advantages, challenges remain. Organizations 

with deeply entrenched manual processes tend to be the most 

resistant to automation because of the fear of losing control and, 

thus, job displacement. Furthermore, integrating different tools 

over cloud providers and development platforms also demands 

complexity and necessitates careful planning, testing, and 

governance orchestration (Melaku, 2023). In addition, there 

may be skill gaps in cloud security, compliance automation, 

and DevSecOps practices that would prohibit successful 

implementation. Because of these challenges, there is a need 

for ongoing training, change management initiatives, and 

support from leadership to enable successful adoption and 

long-term sustainability. 

7. FUTURE SCOPE OF THE IDEA  
The multi-layered governance model proposed in this research 

lays a strong foundation for transforming how organizations 

manage compliance, security, and operational governance in 

increasingly complex IT environments. Looking ahead, the 

scope of this idea can evolve significantly with advancements 

in automation, intelligence, and cross-platform integration. 

One major area of growth lies in leveraging artificial 

intelligence and machine learning to build predictive 

compliance engines capable of autonomously identifying 

potential violations and recommending remediations before 

issues arise. The framework can also be extended to integrate 

Zero Trust security principles natively, creating an adaptive 

architecture that continuously verifies trust across users, 

devices, and workloads. As organizations continue their 

transition to hybrid and multi-cloud environments, the model’s 

future evolution could include unified Policy as Code 

frameworks that enforce consistent governance across 

heterogeneous platforms. Moreover, sector-specific 

adaptations of this model can serve industries with strict 

regulatory demands—such as healthcare, finance, or 

government—offering pre-configured governance templates 

aligned to sectoral standards. There is also strong potential to 

incorporate this framework into digital transformation 

programs, where governance becomes an embedded and 

automated part of DevSecOps pipelines. Over time, the idea 

may grow into a self-regulating governance layer powered by 

intelligent agents, helping organizations achieve not only audit 

readiness but also continuous compliance, operational 

resilience, and strategic agility in an era of constant 

technological change.. 

8. CONCLUSION  
As enterprises navigate a rapidly evolving digital landscape, 

they face mounting pressures to maintain regulatory 

compliance, ensure cybersecurity, and uphold operational 

integrity. Traditional siloed approaches to IT governance, 

security, and audit readiness are no longer sufficient in the face 

of complex hybrid environments and increasingly stringent 

regulatory standards such as ISO 27001, NIST 800-53, HIPAA, 

and GDPR. To address these multifaceted challenges, this 

paper proposed a Multi-Layered Governance Model—a 

comprehensive framework designed to unify Governance, 

Security, Hardening, and Audit Readiness into a cohesive 

strategy. 

By integrating these four layers, organizations can move 

beyond reactive compliance models and adopt a proactive, 

policy-driven approach that embeds governance throughout the 

IT infrastructure lifecycle. The framework leverages the 

principles of Governance as a Service (GaaS) and 

Infrastructure as Code (IaC) to enable automation, scalability, 

and repeatability—ensuring that governance and compliance 

are not just operational afterthoughts but foundational to every 

deployment and change. 

The research underscores the critical role of automation tools 

such as Ansible, Terraform, and Puppet in enforcing security 

baselines and reducing human error. Moreover, by treating 

hardening and compliance as continuous, verifiable layers—

rather than one-time efforts—organizations can significantly 

reduce configuration drift, eliminate blind spots, and maintain 

audit readiness in real time. 

This framework also encourages the integration of governance 

into CI/CD pipelines, enabling real-time monitoring, dynamic 

policy enforcement, and built-in compliance validation during 

development and deployment processes. Through such 

integration, enterprises can better manage IT risk, respond to 

threats swiftly, and meet audit requirements with confidence. 

Looking forward, the next frontier in IT infrastructure 

governance lies in the application of artificial intelligence and 

machine learning for predictive compliance analytics, threat 

intelligence, and automated decision-making. Future research 

can build upon this multi-layered model to explore how AI can 

further enhance governance maturity, reduce compliance costs, 

and drive self-healing infrastructure capabilities. 
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In conclusion, embedding governance, security, hardening, and 

audit readiness into a unified, multilayered model transforms 

compliance from a reactive obligation into a strategic enabler. 

Organizations that adopt this model will be better positioned to 

sustain regulatory alignment, defend against cyber threats, and 

optimize IT operations—ultimately building a more resilient 

and trustworthy digital enterprise. 
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