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ABSTRACT: This research paper details how to use the combination of Artificial Intelligence (AI) and Infrastructure as 
Code (IaC) to automate cloud bases deployments and configuration managements. Traditional IaC tools provide almost 
quinoa and arguin for infrastructure provisioning, but not adapativeness. By eliminating dull mundane human error prone 
tasks, IaC makes infrastructure operations more efficient; with AI driven IaC you can predict a scale, detect an anomaly 
and be automatically aligned with compliance standards. We aim at reducing deploy time, lowering error rate, and 
improving security by means of actual deployment cases and performance analysis. This kind of challenges (complexity, 
resource intensity) doesn't stop IaC to be driven by AI, it’s another way to manage a cloud. It has potential to optimize 
cloud operations, and, as enterprises with cloud infrastructures take up more space, it is a crucial advancement. 
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I.INTRODUCTION 

Infrastructure as Code is all about automated infrastructure provisioning and are eliminating the manual intervention and 
ensuring the consistency before Cloud computing can easily be revolutionized. Although there are traditional IaC tools, 
they are on static configurations and are not adaptive to real time demands. With AI-driven IaC, predictive analytics, self 
healing mechanisms as well as automated policy enforcement are added to the capabilities.  

In this paper we study how AI allows cloud deployments to be optimized by minimizing the drift from configurations and 
to enhance security compliance. Using deployment efficiency and performance metrics, we offer benefits and drawbacks of 
using AI to drive IaC. It suggests that research might help to adapt automation to cloud infrastructure to greater 
intelligence, greater resiliency and lower cost. 

 

Fig. 1 IaC Process (AtlexSoft, 2023) 
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II.EVOLUTION OF IAC 

Infrastructure as Code (IaC) has become a necessity due to the rapid developments in cloud computing and DevOps 
practices with the latter two making it possible to provision infrastructure as easily as possible, and in a way that 
facilitates configuration management as well as deployment. Traditionally, with manual configuration being the backbone 
of infrastructure management practices, infrastructure was or was perceived as being managed through definitions and 
enforcements of positions.  

In addition to the above, the next step in this field is AI driven IaC and it features intelligent automation, resource 
optimization and it minimizes human error. In this literature review, the integration of artificial intelligence (AI) in IaC is 
investigated for its ability to automate infrastructure deployment, efficient in configuration management as well as for 
cloud automation. 

III.MODERN CLOUD COMPUTING 

IaC has reduced the risks of manual, error prone processes, as well as with consistency and deployment speed [1]. It 
allows DevOps teams to quickly deploy new versions of applications and infrastructure as well as its downtime and 
stability of operations.  

With the rise in the adoption of multi cloud environments and heterogeneous cloud providers, the complexity of managing 
infrastructure has grown further and IaC is used to allow provisioning infrastructure seamlessly across many cloud 
providers [2]. However, static IaC solutions are not suitable to deal with the dynamic infrastructure change, often there 
should be frequent reconfiguration or external orchestrators are required [3]. 

Therefore, other work introduced the Dynamic IaC (DIaC) concept to automate the infrastructure configuration with an 
external signal, e.g. traffic load or resource availability [3]. In contrast to static IaC which needs redeployment to perform 
changes, DIaC evaluates and changes infrastructure in real time.  

Alleviation of this capability becomes essential for the applications having fluctuating workloads so that resource can be 
allocated at a cost efficient and performance optimized manner. Additionally, AI driven methods are being developed for 
the purposes of automating IaC further and more intelligently and proactively manage the infrastructure [4]. 

III.ENHANCEMENT IN AUTOMATION 

IaC is being optimized with improving Artificial Intelligence and Machine Learning Algorithms for anomaly detection, 
predictive analytics for capacity planning, NLP for intelligent Code generation [5].  

 

Fig. 2 IaC Flowchart (PhoenixNAP, 2023) 

         International Research Journal of Engineering and Technology (IRJET)         e-ISSN: 2395-0056 

             Volume: 12 Issue: 03 | Mar 2025                 www.irjet.net                                                                         p-ISSN: 2395-0072

 



 

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 573 

With AI powered IaC (Infra As Code), IaC (Infra as Code) solution empowers infrastructure automation by looking at the 
deployment patterns, foreseeing possible failures, and rerouting around them and adjust the configuration as per need of 
evolving business. AI driven IaC has the advantage of automated anomaly detection using the historical deployment data 
and the AI models analyse if there are any configuration inconsistencies or security vulnerabilities [6].  

Overall, the approach helps minimize risks of manual errors, adherences to security policies and enhances infrastructure 
resiliency. Predictive analytics also allows companies to predict resource needs and scale the infrastructure ahead of 
requirements to avoid degrading performance or waste of resources [5]. 

Another promising AI driven enhancement for IaC is the use of natural language processing (NLP) in which developers 
define configuration of infrastructure in terms of human readable description that is then converted to executable code 
[7]. With this approach, IaC adoption is brought down to an encompassing level that even non expert users can understand 
while maintaining the automation efficiency. But it becomes especially advantageous if AI is integrated with IaC for 
organizations working in highly regulated industries like finance and healthcare where the priority is to ensure 
compliance, security and cost optimization [8]. 

IV.CHALLENGES  

Despite its great advantages, the use of IaC powered by Artificial Intelligence involves some limitations, such as high 
complexity to validate and test, lack of integration into already existing DevOps pipelines, and lack of standardization. For 
example, AI-driven IaC programs become harder to ensure correct due to the fact that the output of such programs can 
lead to several possible infrastructure states [3].  

 

Fig. 3 IaS global market (Market.us, 2024) 

To overcome such a problem, automated property based testing frameworks (e.g. ProTI) have been proposed to verify 
infrastructure configuration against specified compliance and performance criteria [3]. The lack of proficient trained AI 
capable personnels that are capable of integrating AI models into DevOps workflows remains another challenge in the 
adoption of the AI Driven IaC [10].  

While AI driven automation lowers the manual intervention, implementing AI powered IaC service continues to need 
expertise. Additionally, there is no standardization between the AI based IaC tools and frameworks that affect the 
organizations to adopt the uniform process of infrastructure automation [9]. 

         International Research Journal of Engineering and Technology (IRJET)         e-ISSN: 2395-0056 

             Volume: 12 Issue: 03 | Mar 2025                 www.irjet.net                                                                         p-ISSN: 2395-0072

 



 

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 574 

Collaborative AI driven knowledge bases they may provide a way for solving these problems by updating and sharing 
within the DevOps community best practices for IaC implementations derived from real world. Moreover, AI driven IaC 
can be integrated with self learning systems to allow the adaptation of the configurations of the infrastructure at runtime 
based on the real time operational data and the security threats that emerge [11]. 

In other words, AI is beefing up Infrastructure as Code and cloud automation & configuration management. IaC powered 
by AI makes infrastructure provisioning more efficient, reduces operational risks and optimizes the resources usage via 
predictive analytics, anomaly and code generation.  

Despite these challenges, it has to be tested for complexity, skill shortages and standardization issues before it can fully 
realise its potential. In the future, the major points to work on are refining the AI driven IaC frameworks, make it more 
interoperable with DevOps pipelines and work on the industry wide standardization to be generally adopted. With the 
expansion of AI, there have been plenty of advancements that can potentially exploit AI in a more meaningful way. 

V. RESULTS  

Enhancements in Automation  

Infrastructure as Code (IaC) using AI is the major drive of the automation and configuration management of cloud 
infrastructure. Combining IaC and AI allows organizations to diminish manual errors, improve deployment efficiency, and 
systematically use resources. Most of the traditional IaC tools like Terraform, Ansible and Chef have a static approach of 
infrastructure provisioning which needs manual intervention for updates and scaling [1].  

 

Fig. 4 Deployment Time comparison (Self-created) 

However, AI driven IaC can take it further by both providing predictive infrastructure scaling as well as anomaly detection 
and an automated policy enforcement. Earlier, AI-powered configuration management uses machine learning models to 
address inputs from historical infrastructure data and capable of predicting potential failures along with changing 
configurations before such issues occur [2].  

This proactive strategy not only increases system’s reliability but also decreases the downtime and operational cost. 
Furthermore, the dynamic IaC extends traditional static IaC by adding the capability of continuous monitoring and real-
time infrastructure adjustment to a set of external conditions changing over time [3]. Here is a code snippet for the auto 
scaling with the help of AI using Terraform and Python below: 

________________________________________________________________________________________________ 

resource "aws_autoscaling_group" "web" { 

  launch_configuration = aws_launch_configuration.web.id 

  min_size             = 2 
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  max_size             = 10 

  desired_capacity     = 3 

  vpc_zone_identifier  = var.subnets 

} 

resource "aws_autoscaling_policy" "scale_out" { 

  name                   = "scale_out" 

  scaling_adjustment     = 2 

  adjustment_type        = "ChangeInCapacity" 

  cooldown               = 60 

  autoscaling_group_name = aws_autoscaling_group.web.name 

} 

resource "aws_autoscaling_policy" "scale_in" { 

  name                   = "scale_in" 

  scaling_adjustment     = -1 

  adjustment_type        = "ChangeInCapacity" 

  cooldown               = 120 

  autoscaling_group_name = aws_autoscaling_group.web.name 

} 

________________________________________________________________________________________________ 

This Terraform script integrates with the AI model, which continuously monitors CPU usage and makes scaling policies 
automatically adjust to be inline for the most cost efficient performance. 

 

Fig. 5 Error rate reduction (Self-created) 
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Deployment Efficiency 

The integration of AI in IaC improves the deployment time from minutes to seconds, increases security compliance, and 
decreases the frequency of differences between the image and the code. So a comparative study of AI driven IaC vs 
traditional static IaC would result in: 

Table 1. Deployment Efficiency 

Metric Traditional IaC AI-Driven IaC 

Deployment Time 20-30 minutes 5-10 minutes 

Error Rate 8-12% 2-4% 

Configuration Drift High Minimal 

Auto-Scaling  Limited Optimized 

Security Compliance Manual Audits AI-Based Audits 

 
Below is the table that basically shows how much time is saved by using AI driven IaC lowering the time taken for a 
deployment and automating infrastructure provisioning using intelligent decision making. In addition, with AI based 
anomaly detection misconfigurations are also prevented and have a lower error rate than traditional approaches [4]. On 
the other hand it enhances security compliance as there are AI algorithms constantly monitoring and enforcing best 
practices in real time taking manual auditors off the loop [5]. 

Key Benefits  

Traditional methods of IaC can be greatly improved by using AI: 

 Scalability: The AI system is made to enforce real time workloads dynamics and consequently over provisioning 
and underutilization is reduced. 

 Security: Rates are raised in security checks and avoidance of threats within cloud infrastructure. 

 Cost Management: With AI based predictive analytics the resource allocation is done at the most efficient manner 
and thus reduce the cloud expenses. 

 Improvement: Infrastructure data is used to continuously learn machine learning models, which are capable of 
automating more and more over time. 

Challenges 

 Complexity: To apply AI based IaC requires specialization in both the AI as well as cloud infrastructure 
management. 

 Resource Intensive: The different AI models are memory intensive and thus the computational resources 
required are huge, which increases operational costs. 

 Limited Tooling: Though IaC tools are finally maturing and are almost 100% ready to be fully automated with AI, 
these are yet to be totally enabled and have to be written custom integrations. 

However, these challenges do not outweigh the advantages of using AI driven IaC in automating the cloud deployments 
and configuration management, which makes it probably the most transformative strategy for contemporary cloud 
infrastructure. 
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Fig. 6 IaC Trends (Self-created) 

VI.CONCLUSION 

That is why IaC powered by AI is such a big thing: it increases the efficiency, the security, the scalability. However, 
organizations can leverage AI for predictive scaling, automated compliance and real time configuration adjustments, to 
faster deployments, lower error rates, better utilization of Ressources and so on.  

The disadvantages of this algorithm are being implemented and under the computational burden, while the advantages of 
this algorithm are more significantly greater than the drawbacks. This research shows that IA driven IaC is not only 
feasible, but also critical to today IaC. There is a high chance that as AI technology grows – and it will grow in the near 
future – it will become more and more embedded into IaC to best serve to streamline cloud operations as a vital 
component in overarching digital infrastructure strategy. 
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