
International Journal of Multidisciplinary Research and Growth Evaluation www.allmultidisciplinaryjournal.com  

 
    664 | P a g e  

 

 

 
Systematic Review of Infrastructure as Code (IaC) and GitOps for Cloud Automation 

and Governance 
  

Nneka Adaobi Ochuba 1*, Denis Kisina 2, Oluwasanmi Segun Adanigbo 3, Abel Chukwuemeke Uzoka 4, Oyinomomo-emi 

Emmanuel Akpe 5, Toluwase Peter Gbenle 6 
1 Independent Researcher, UK  
2 Cyber Reconnaissance, Inc., United States of America  
3 Remis Limited, Lagos, Nigeria  
4 United Parcel Service, Inc. (UPS), Parsippany, New Jersey, USA  
5 Independent Researcher, Kentucky, USA 
6 Soft Switch, Roswell, Georgia, USA 

 

* Corresponding Author: Nneka Adaobi Ochuba 

 

 

 

Article Info 
ISSN (online): 2582-7138 

Volume: 04  

Issue: 02 

March-April 2023 

Received: 06-02-2023 

Accepted: 01-03-2023 

Page No: 664-670

Abstract 

This paper presents a systematic review of Infrastructure as Code (IaC) and GitOps, 

exploring their transformative roles in cloud automation and governance. IaC, an 

approach that defines and provisions infrastructure using code, automates cloud 

infrastructure management, offering significant improvements in consistency, 

scalability, and agility. GitOps, as an extension of IaC, leverages Git repositories as 

the single source of truth, enabling seamless continuous delivery and deployment 

(CI/CD) workflows. This review highlights the synergistic benefits of combining IaC 

and GitOps, including enhanced operational efficiency, faster scaling, and stronger 

governance. However, the review also identifies key challenges in their 

implementation, such as toolchain integration, complexity in large-scale 

environments, and ensuring governance and security across cloud platforms. Case 

studies and emerging trends, including AI-powered automation and multi-cloud 

strategies, are discussed to illustrate real-world applications and future opportunities. 

The paper concludes by identifying areas for future research, including the 

development of advanced automation tools, multi-cloud governance frameworks, and 

improved security compliance mechanisms. 
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1. Introduction 

Infrastructure as Code (IaC) is a practice that enables the management of IT infrastructure through code, allowing developers to 

automate, version, and monitor cloud resources. It simplifies the deployment and configuration of resources, reducing the risks 

associated with manual intervention [1, 2]. GitOps, on the other hand, is a practice that extends IaC by leveraging Git repositories 

as the source of truth for managing infrastructure, making the deployment process more efficient and reliable [3, 4]. In the modern 

cloud environment, where dynamic scaling, hybrid cloud models, and microservices architectures are common, manual 

configuration of infrastructure becomes increasingly complex and error-prone. As cloud environments evolve, the need for 

automation and governance has never been more urgent, making IaC and GitOps essential for reducing human error, ensuring 

consistency, and enabling scalable, reproducible cloud management practices [5, 6]. 
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The challenges of modern cloud infrastructure, such as 

misconfigurations, security vulnerabilities, and inefficient 

resource utilization, highlight the need for a more structured 

and automated approach. Traditional infrastructure 

management methods—primarily manual and semi-

automated processes—are often inefficient, difficult to scale, 

and prone to errors. Moreover, organizations are faced with a 

rapidly changing landscape, including the need for cross-

cloud deployments, continuous integration/continuous 

deployment (CI/CD) pipelines, and the automation of 

complex operations. The evolution of IaC and GitOps 

addresses these issues by providing structured, repeatable 

workflows that enable teams to manage infrastructure as code 

and deploy changes in an automated and controlled manner. 

With this background, the systematic review will explore 

how IaC and GitOps contribute to cloud automation and 

governance [7]. 

 

1.1 Problem statement and motivation 

Traditional cloud infrastructure management practices are 

often hindered by manual processes that introduce 

inconsistency, security vulnerabilities, and operational 

inefficiencies. These methods typically rely on manual 

configuration, which leads to configuration drift, where the 

actual state of the infrastructure deviates from the intended 

state [8]. Furthermore, scalability remains a significant 

challenge in large, dynamic cloud environments, where 

changes are frequent and complex. Legacy systems often 

struggle to maintain governance, as manual oversight is 

impractical in such complex, rapidly changing environments. 

The result is a lack of automation, transparency, and 

efficiency, ultimately leading to increased operational costs 

and security risks [9]. 

IaC and GitOps provide critical solutions to these issues by 

automating the process of infrastructure provisioning, 

configuration management, and deployment. IaC brings 

standardization, consistency, and repeatability, as 

infrastructure is defined declaratively through code. GitOps 

takes this further by using Git as a version-controlled source 

of truth, allowing developers to manage and deploy 

infrastructure changes via pull requests, which enhances 

transparency and accountability. These approaches address 

the shortcomings of legacy models by improving security 

through automation, reducing errors through repeatability, 

and providing better governance by making all infrastructure 

changes auditable. The growing adoption of cloud-native 

technologies and microservices architectures, as well as the 

complexity of multi-cloud environments, only amplify the 

need for such solutions [10, 11]. 

As organizations move to adopt cloud technologies at scale, 

they face increasing pressure to ensure that their 

infrastructure is both flexible and secure. The motivation for 

adopting IaC and GitOps is rooted in the desire to streamline 

infrastructure management, improve operational efficiency, 

and ensure better security and compliance. This paper is 

motivated by the need to systematically evaluate the benefits, 

challenges, and emerging trends of IaC and GitOps in cloud 

environments, thereby providing actionable insights for both 

practitioners and researchers [12]. 

 

1.2 Objectives and scope of the paper 

The primary objective of this paper is to systematically 

review the practices of Infrastructure as Code (IaC) and 

GitOps, with a particular focus on their role in cloud 

automation and governance. This review aims to provide a 

comprehensive understanding of the benefits and challenges 

associated with these approaches, while highlighting the 

impact they have on operational efficiency, security, and 

compliance in modern cloud environments. The paper will 

examine key concepts, tools, and techniques, and evaluate the 

current state of IaC and GitOps practices through a literature 

survey. Furthermore, it will identify areas for further research 

and practical improvements. 

The scope of the review includes both theoretical and 

practical perspectives on IaC and GitOps. It will cover the 

core principles of IaC, its evolution, and the integration of 

GitOps as an extension of IaC practices. Additionally, the 

paper will discuss the challenges organizations face when 

adopting these technologies, such as integration with existing 

infrastructure, the need for specialized skill sets, and the 

complexity of managing multi-cloud environments. Through 

a synthesis of current research and real-world case studies, 

this review aims to provide a holistic view of how IaC and 

GitOps contribute to cloud automation and governance. The 

paper will also present key trends, innovations, and best 

practices in the field, with a focus on emerging tools, 

methodologies, and frameworks. 

 

2. Theoretical and conceptual foundations 

2.1 Infrastructure as Code (IaC) 

Infrastructure as Code (IaC) is a transformative approach to 

cloud infrastructure management that automates the 

provisioning and management of infrastructure resources 

using code. Instead of manually configuring servers, 

networks, or databases, IaC allows teams to define and 

manage infrastructure configurations through versioned 

scripts or configuration files, which can then be executed to 

create and maintain infrastructure resources. The core 

concept of IaC is based on the idea that infrastructure should 

be treated the same way as application code—versioned, 

automated, and consistent across environments [13]. 

There are two main approaches to IaC: declarative and 

imperative models. In the declarative model, users specify the 

desired state of the infrastructure (e.g., the number of virtual 

machines or network configurations), and the IaC tool 

automatically ensures that the infrastructure matches this 

desired state. In contrast, the imperative model focuses on 

specifying the steps needed to achieve the desired 

configuration, outlining the exact sequence of operations to 

be performed. Popular tools for implementing IaC include 

Terraform, which is widely known for its declarative 

approach, Ansible, which can be used for both configuration 

management and orchestration, and AWS CloudFormation, 

which is specific to AWS but provides a native, robust option 

for provisioning AWS resources. These tools allow for the 

automated, consistent, and repeatable provisioning of cloud 

infrastructure, reducing the risk of human error and 

configuration drift [14]. 

In addition to simplifying infrastructure management, IaC 

enables better collaboration and transparency within 

development teams. By representing infrastructure as code, 

IaC allows infrastructure changes to be tracked, reviewed, 

and versioned in a manner similar to software development. 

This makes it possible for teams to apply the same CI/CD 

practices used in software development to infrastructure 

changes, leading to more predictable and reliable 

infrastructure updates [15]. 
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2.2 GitOps 

GitOps is an extension of the IaC model that emphasizes 

using Git as the single source of truth for both infrastructure 

and application deployment. At its core, GitOps integrates the 

principles of Git-based version control into the management 

of cloud infrastructure. It leverages Git repositories to define 

and manage infrastructure configurations, making all 

changes auditable and easily traceable. Changes are initiated 

by pushing updates to the Git repository, which triggers 

automated pipelines that implement the desired state of the 

infrastructure in the target environment [16, 17]. 

The key principle of GitOps is its reliance on Git for both 

tracking changes and ensuring consistency across 

environments. When infrastructure changes are pushed to a 

Git repository, these changes are automatically reflected in 

the deployment environment using continuous delivery 

pipelines. GitOps tools, such as ArgoCD and Flux, work 

alongside IaC tools to monitor the state of the infrastructure 

as defined in the Git repository and reconcile it with the live 

infrastructure. This eliminates the need for manual 

intervention in the deployment process and ensures that the 

system remains in a declarative, desired state [18, 19]. 

GitOps provides several benefits, including faster and more 

reliable deployments, increased collaboration, and improved 

governance. By using Git as the single source of truth, all 

changes to infrastructure and application deployments are 

auditable, providing a clear history of changes. This improves 

transparency and makes it easier to roll back to previous 

states when needed. Additionally, GitOps enables continuous 

delivery, as infrastructure updates are pushed and deployed 

automatically, allowing for faster and more frequent releases 

with minimal risk [20]. 

 

2.3 Relationship Between IaC and GitOps 

IaC and GitOps are complementary technologies that, when 

used together, provide a comprehensive solution for cloud 

automation and governance. IaC focuses on the automation 

of infrastructure provisioning through declarative code, 

whereas GitOps extends this automation by integrating Git-

based workflows for continuous delivery and deployment. By 

combining IaC with GitOps, organizations can streamline 

their entire cloud management process, from defining 

infrastructure to managing its lifecycle [21]. 

The synergy between IaC and GitOps lies in the ability to 

version control infrastructure definitions and automate 

changes via Git workflows. IaC tools provide the core 

functionality for infrastructure provisioning, while GitOps 

uses Git repositories to track and deploy changes, ensuring 

that the infrastructure is always in sync with the defined state. 

This tight integration allows for easier auditing, faster 

rollback of changes, and greater visibility into the 

deployment process. In essence, GitOps builds on IaC by 

providing an additional layer of automation and governance, 

particularly in environments that require frequent changes 

and rapid scaling [22, 23]. 

The combination of IaC and GitOps enables infrastructure to 

be treated just like application code. Infrastructure changes 

can be made using pull requests, reviewed, and merged in Git, 

with the deployment process triggered automatically. This 

not only reduces the operational complexity associated with 

managing cloud infrastructure but also ensures a higher level 

of consistency and reliability. By leveraging the power of 

both IaC and GitOps, organizations can achieve full 

automation in the deployment pipeline, optimize resource 

management, and enhance the overall security and 

governance of their cloud infrastructure [24]. 

 

3. Benefits and Challenges of IaC and GitOps 

3.1 Benefits for cloud automation and agility 

One of the primary advantages of IaC and GitOps is the 

significant improvement they bring to cloud automation and 

agility. By automating the provisioning and management of 

cloud resources, IaC eliminates the need for manual 

configurations, reducing human error and accelerating 

infrastructure deployment. IaC enables developers and 

operations teams to define their infrastructure using code, 

which can be stored, versioned, and managed in the same way 

as application code. This fosters a high degree of consistency 

across environments, ensuring that the infrastructure is 

configured correctly every time [25, 26]. 

GitOps complements this by providing a Git-based workflow 

to manage infrastructure and application deployment. This 

allows infrastructure changes to be tracked, audited, and 

rolled back seamlessly through Git commits. The 

combination of IaC and GitOps ensures that infrastructure is 

automatically and consistently aligned with the desired 

configuration, thereby reducing the need for manual 

interventions. This increased automation enables faster 

scaling, as changes to infrastructure can be executed quickly 

and reliably across multiple cloud environments, from 

development to production [27, 28]. 

Furthermore, IaC and GitOps contribute to greater efficiency 

by streamlining the deployment pipeline. With the integration 

of continuous integration and continuous delivery (CI/CD) 

practices, teams can release updates and new features more 

frequently, with reduced risk. This ability to automate and 

quickly iterate fosters a more agile development 

environment, where developers can focus on writing code 

rather than managing infrastructure, leading to increased 

productivity and faster time-to-market for new features and 

applications [29, 30]. 

 

3.2 Governance and compliance enhancement 

IaC and GitOps play a crucial role in improving governance 

and compliance by providing clear traceability and 

auditability of infrastructure changes. Through the use of 

version-controlled Git repositories, all changes made to 

infrastructure are logged and can be reviewed, tracked, and 

rolled back as needed. This creates a clear history of changes 

and enhances visibility into the state of infrastructure, which 

is critical for meeting compliance requirements in regulated 

industries such as finance, healthcare, and government. Every 

infrastructure modification is automatically versioned and 

tied to a specific commit, enabling audit trails that can be 

reviewed for security purposes or compliance checks [31, 32]. 

Moreover, IaC and GitOps help enforce security best 

practices by allowing organizations to codify security 

policies directly into the infrastructure configuration. This 

approach makes it easier to automate the enforcement of 

security measures, such as access control, encryption, and 

network segmentation, reducing the likelihood of 

configuration errors that could lead to security vulnerabilities 
[33, 34]. Additionally, these practices support policy-driven 

infrastructure, allowing organizations to implement and 

enforce regulatory compliance rules at scale. Tools like 

policy-as-code can be integrated into the workflow to ensure 

that infrastructure configurations comply with security and 

governance standards before they are deployed to production 
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environments [35, 36]. 

IaC and GitOps also streamline risk management by 

automating the validation and testing of configurations before 

deployment. By codifying infrastructure policies and 

automating the deployment process, organizations can ensure 

that all changes are thoroughly tested and validated, 

minimizing the potential for human error and 

misconfiguration. The increased control over infrastructure 

also makes it easier to adapt to changing compliance 

requirements, such as those driven by evolving data 

protection regulations, further enhancing the organization's 

ability to meet regulatory standards [37, 38]. 

 

3.3 Challenges in implementation and maintenance 

Despite the significant benefits, there are challenges 

associated with implementing and maintaining IaC and 

GitOps. One of the most prominent obstacles is the 

complexity of integrating IaC tools and GitOps workflows 

into existing cloud environments. Many organizations 

already have a mix of infrastructure management approaches, 

which can create challenges when transitioning to a fully 

automated, code-driven model. Toolchain integration—

ensuring that various IaC tools like Terraform or Ansible 

work seamlessly with GitOps tools like ArgoCD or Flux—

can be a complex task, requiring careful planning and 

configuration [39]. 

Furthermore, managing large-scale infrastructure across 

multiple cloud providers and environments can be 

challenging. The complexity increases when trying to 

maintain consistency between environments (e.g., 

development, staging, production), particularly when scaling 

to large numbers of resources [40]. Organizations must 

carefully plan their infrastructure code to ensure that it is 

modular, reusable, and adaptable to various environments. As 

the size and complexity of the infrastructure grow, 

maintaining this consistency becomes increasingly difficult, 

leading to potential issues with configuration drift, where the 

live infrastructure deviates from the intended state defined in 

the code [41]. 

Another significant challenge is ensuring the continued 

maintenance and monitoring of IaC and GitOps setups over 

time. Infrastructure and application needs evolve, and so do 

the tools and practices used to manage them. This requires 

regular updates to the infrastructure code, the continuous 

integration pipelines, and the GitOps workflows to ensure 

that they remain aligned with organizational goals and cloud 

provider capabilities [42, 43]. The lack of standardized practices 

for managing large-scale IaC and GitOps implementations 

can lead to inefficiencies, bottlenecks, or even security 

vulnerabilities if not properly maintained. Thus, 

organizations must invest in proper training, documentation, 

and tooling to effectively manage these systems and mitigate 

the risks associated with maintaining complex cloud 

environments [44, 45]. 

 

4. State-of-the-Art Trends and Case Studies 

4.1 Emerging Trends in IaC and GitOps 

The landscape of IaC and GitOps is constantly evolving, 

driven by advancements in automation frameworks, cloud-

native technologies, and emerging paradigms like serverless 

computing and Kubernetes. One of the key trends in IaC is 

the growing integration with cloud-native technologies. 

Cloud platforms such as AWS, Azure, and Google Cloud 

offer native IaC solutions like CloudFormation and Azure 

Resource Manager, which allow organizations to manage 

cloud resources using declarative configuration files. These 

solutions have become more robust, enabling easier 

integration with other services and reducing the complexity 

of managing infrastructure at scale [46, 47]. 

Similarly, GitOps is gaining momentum in cloud-native 

environments, where Kubernetes has become a central 

component for deploying and managing containerized 

applications. With tools like Flux and ArgoCD, GitOps 

enables continuous deployment through Git-based 

workflows, where Git repositories act as the single source of 

truth for both infrastructure and application configurations. 

This enables teams to automate deployment pipelines and 

achieve consistency across multiple environments. 

Furthermore, as the demand for faster and more frequent 

deployments increases, IaC and GitOps are becoming more 

tightly integrated with serverless computing, where 

infrastructure management is abstracted and automatically 

scaled according to demand, further optimizing operational 

efficiency [48, 49]. 

Another significant trend is the rise of multi-cloud strategies. 

Organizations are increasingly adopting IaC and GitOps to 

manage infrastructure across multiple cloud providers. The 

ability to define infrastructure once and deploy it across 

various platforms is becoming essential for businesses 

looking to avoid vendor lock-in and increase operational 

flexibility. Tools such as Terraform, which supports multiple 

cloud providers, have played a key role in driving this trend 

by enabling the management of diverse environments with a 

unified approach [50, 51]. 

 

4.2 Case Studies of IaC and GitOps in Cloud 

Environments 

Numerous organizations across industries have successfully 

implemented IaC and GitOps to streamline cloud 

infrastructure management, enhance governance, and 

improve operational efficiency. In the financial sector, for 

example, a global banking institution adopted IaC and GitOps 

to automate the deployment of its cloud infrastructure and 

applications. By using tools like Terraform and ArgoCD, the 

bank was able to automate the provisioning of secure 

environments, ensuring consistent configurations across 

various regions and minimizing human error. The results 

were measurable in terms of both time and cost savings, as 

the bank saw a significant reduction in manual configuration 

work and faster deployment times. The integration of GitOps 

enabled better version control, allowing the organization to 

track and manage changes with greater transparency, which 

was particularly beneficial for meeting regulatory 

compliance requirements [52]. 

In the tech industry, a leading e-commerce company 

implemented IaC and GitOps to manage their microservices 

architecture deployed on Kubernetes. By leveraging 

Kubernetes alongside GitOps tools such as Flux, the 

company automated the deployment and management of over 

200 microservices. The result was improved scalability and 

faster updates, which were crucial to maintaining high uptime 

during peak traffic periods like Black Friday sales. The 

automation of infrastructure provisioning through IaC and 

GitOps significantly reduced the operational overhead, 

enabling the team to focus more on product development 

rather than manual infrastructure management. Additionally, 

the version-controlled configuration system provided a clear 

audit trail of all changes, enhancing both governance and 
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security [12]. 

A case study in the healthcare industry demonstrated the 

application of IaC and GitOps to enhance security and 

compliance. A healthcare provider used Terraform to manage 

its cloud infrastructure, ensuring that sensitive data remained 

compliant with strict privacy regulations like HIPAA. GitOps 

provided an additional layer of control, allowing the 

organization to automate deployments while maintaining a 

clear and auditable history of all changes. This not only 

improved operational efficiency but also enhanced 

governance by ensuring that the infrastructure adhered to 

security policies and compliance standards, ultimately 

reducing the risk of security breaches and regulatory fines. 
[53] 

 

4.3 Future directions and innovations 

As IaC and GitOps continue to evolve, several innovations 

are on the horizon that could further enhance these practices. 

One area of significant potential is the integration of artificial 

intelligence (AI) and machine learning (ML) to automate 

infrastructure management and decision-making. AI-

powered tools could analyze patterns in infrastructure usage, 

automatically adjust configurations, and predict future 

resource needs, enabling even greater levels of automation 

and optimization. These capabilities would reduce the need 

for manual intervention, minimize waste, and improve 

resource efficiency. 

Another promising development is the increasing focus on 

security in IaC and GitOps workflows. As organizations 

manage more complex cloud environments, ensuring the 

security of their infrastructure code becomes paramount. The 

future of IaC and GitOps may involve the integration of more 

advanced security tools, such as automated vulnerability 

scanning and compliance checks, directly into the 

deployment pipeline. This would allow organizations to 

detect and resolve security issues earlier in the development 

lifecycle, reducing the risk of deploying insecure or non-

compliant infrastructure. 

Additionally, multi-cloud and hybrid cloud environments are 

likely to become more prevalent in the coming years. As 

businesses continue to embrace a diverse set of cloud 

providers, IaC and GitOps will need to adapt to manage 

infrastructure across multiple clouds seamlessly. Future 

advancements may focus on simplifying multi-cloud 

deployments by offering unified platforms and frameworks 

that integrate with various cloud services, enabling 

organizations to optimize their cloud strategies without being 

limited by the tools and features of any single provider. 

Finally, the ongoing improvement of collaboration practices 

will play a key role in the future of IaC and GitOps. Enhanced 

collaboration features, such as real-time collaboration on 

infrastructure code, better integration with project 

management tools, and more sophisticated version control 

workflows, will empower teams to work together more 

efficiently. These innovations will be critical for teams 

working in highly dynamic and distributed environments, 

ensuring that IaC and GitOps practices can scale effectively 

as organizations grow and evolve. 

 

5. Conclusion  

The systematic review highlights that IaC and GitOps are 

transformative tools for modern cloud infrastructure 

management. The adoption of IaC enables automation, 

reducing the need for manual intervention and promoting 

consistency in infrastructure provisioning. GitOps 

complements IaC by providing a Git-based workflow that 

enhances continuous integration and delivery (CI/CD) 

practices, enabling teams to maintain an auditable, version-

controlled infrastructure. Together, these practices foster 

significant benefits, such as increased agility, scalability, and 

reliability in cloud operations. 

However, the review also identifies several challenges 

organizations face when adopting IaC and GitOps. 

Integrating new toolchains, ensuring the consistency of 

environments across different stages, and managing the 

complexity of large-scale cloud environments remain 

significant hurdles. Additionally, the need for well-defined 

governance and security policies that integrate seamlessly 

with IaC and GitOps tools is a crucial challenge, particularly 

in industries with stringent compliance requirements. Despite 

these challenges, the review underscores that the benefits of 

automation, traceability, and operational efficiency provided 

by IaC and GitOps far outweigh the barriers to 

implementation. 

For organizations aiming to adopt IaC and GitOps, the 

practical implications are clear. Successful implementation 

requires a comprehensive strategy that encompasses proper 

tool selection, training, and change management. 

Organizations must ensure that the tools they select for IaC, 

such as Terraform or CloudFormation, align with their cloud 

environments and provide the flexibility needed to scale. 

Similarly, adopting GitOps tools, like ArgoCD or Flux, 

necessitates integrating them into existing CI/CD pipelines 

while ensuring that the Git repository remains the single 

source of truth for both application and infrastructure 

configurations. 

Governance and security must also be prioritized in IaC and 

GitOps workflows. Implementing security best practices and 

integrating automated compliance checks within deployment 

pipelines can ensure that infrastructure changes adhere to 

organizational and regulatory standards. Additionally, 

organizations must address the complexities of version 

control and monitoring by adopting tools that provide 

comprehensive tracking of infrastructure changes and ensure 

that all changes are auditable and compliant with security 

policies. By tackling these challenges, organizations can 

maximize the benefits of IaC and GitOps, including improved 

speed, reduced human error, and enhanced operational 

oversight. 

While IaC and GitOps are well-established practices, there 

remain several areas for further research to enhance their 

effectiveness and application. One promising avenue is the 

development of advanced automation tools that integrate 

artificial intelligence (AI) to optimize IaC and GitOps 

workflows. AI could play a key role in automating the 

decision-making process for infrastructure provisioning and 

deployment, potentially reducing the need for manual 

interventions and enabling more intelligent scaling decisions. 

Another area ripe for research is the exploration of new 

governance frameworks that can effectively handle the 

complexity of multi-cloud environments. As organizations 

increasingly adopt hybrid and multi-cloud strategies, new 

models of governance that span across diverse cloud 

providers will be essential for ensuring security, compliance, 

and efficient resource management. Research could focus on 

how to streamline IaC and GitOps processes in such 

environments, ensuring that they remain consistent and 

secure despite the complexity introduced by multiple cloud 
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platforms. Finally, further investigation into the role of IaC 

and GitOps in ensuring security and compliance is needed. 

This includes the integration of advanced security tools that 

automatically monitor for vulnerabilities or 

misconfigurations, as well as the development of 

standardized frameworks that address both security and 

compliance concerns across industries. Research in these 

areas could provide crucial insights into how IaC and GitOps 

can be further refined to meet the increasing security 

demands of modern cloud infrastructures. 
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