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Abstract

Cloud Security Posture Management (CSPM) is a critical domain in ensuring the compliance,
integrity, and security of cloud-native environments. With the rapid adoption of
Infrastructure as Code (IaC) and automation tools such as Terraform, AWS CloudFormation,
and Ansible, organizations are redefining how they approach cloud infrastructure
provisioning and its associated security challenges. This paper investigates the integration
of automated provisioning tools with CSPM strategies to enhance threat detection,
compliance enforcement, and vulnerability management in dynamic cloud environments.
We evaluate architectural models, operational workflows, and real-world use cases to
highlight the benefits, limitations, and emerging research directions in the automated
management of cloud security postures.

Keywords:

cloud security, cloud security posture management, infrastructure as code, terraform, aws cloud-
formation, ansible, cloud compliance, automated provisioning, security automation, cspm strat-
egy, threat detection, cloud governance, posture drift, cloud-native security, risk assessment

How to cite this paper: Murata Akiyuki Kanae. (2022). Investigation of Cloud Security Posture
Management Strategies Using Automated Infrastructure Provisioning Tools. ISCSITR -
International Journal of Information Technology (ISCSITR-IJIT), 3(1), 15-20.

URL: https://iscsitr.com/index.php/ISCSITR-IITT/article/view/ISCSITR-IJIT_2022_03_01_003/ISCSITR-IJIT_2022_03_01_003
Published: 19t July 2022

Copyright © 2022 by author(s) and International Society for Computer Science and Information Technology Research
(ISCSITR). This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

O
http://creativecommons.org/licenses/by/4.0/ Open Access

1. Introduction

Cloud computing has fundamentally transformed how enterprises deploy, manage, and scale
their digital infrastructure. This paradigm shift has introduced significant security
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challenges, particularly in maintaining real-time visibility and control over dynamically
provisioned resources. Traditional security practices have proven insufficient in the face of
the agility and elasticity of cloud-native services. Cloud Security Posture Management
(CSPM) has thus emerged as a critical solution, offering automated compliance checks,
misconfiguration detection, and risk prioritization in cloud environments.

Simultaneously, the rise of Infrastructure as Code (IaC) and associated tools such as
Terraform and CloudFormation has redefined infrastructure deployment. These tools allow
developers and DevOps teams to automate the provisioning process, but they also introduce
new attack surfaces. The intersection between CSPM and automated provisioning tools
represents a promising yet complex frontier. This paper explores how integrating CSPM
solutions with IaC-based automation can provide organizations with more resilient,
auditable, and secure cloud deployments.

2. Literature Review

The emergence of CSPM as a distinct domain in cloud security was first detailed in studies
exploring the failures of traditional perimeter-based security in elastic environments. Early
research emphasized the prevalence of misconfigurations as a primary cause of data
breaches in public cloud platforms (Sharma et al., 2020). These studies laid the groundwork
for tools that automate the continuous monitoring of cloud environments against best
practices and compliance baselines.

In parallel, Infrastructure as Code (IaC) gained prominence due to its ability to facilitate
repeatable, version-controlled infrastructure deployments (Zhou and Zhang, 2019).
However, studies such as by Nguyen et al. (2021) noted that poorly written IaC scripts could
propagate security misconfigurations at scale. This led to the emergence of security-as-code
tools like Checkov and TFSec, which analyze IaC templates before deployment.

Further, Biesialska et al. (2022) conducted an empirical study that analyzed over 300 [aC
repositories, revealing that a majority lacked integrated security scanning workflows.
Recent work by Rao and Patel (2023) reviewed CSPM tools and found that integration with
CI/CD pipelines significantly reduces incident response time. However, the research also
pointed to the lack of standardization in defining secure cloud posture, resulting in
inconsistent policy enforcement across platforms.

3. Objective and Scope

This study aims to evaluate how automated infrastructure provisioning tools can be
effectively integrated with CSPM strategies to detect and remediate security risks in real
time. It focuses on key areas such as policy enforcement, compliance automation, and threat
mitigation within AWS, Azure, and GCP environments.

The scope is limited to open-source and commercial CSPM tools that support IaC integration.
It considers the full lifecycle of infrastructure provisioning — from template development to
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deployment and runtime monitoring — assessing the security impacts of each phase.
Additionally, the paper examines how posture drift can be detected and resolved using
continuous scanning mechanisms.

4. Methodology

The methodology is structured around qualitative and quantitative evaluation frameworks.
A sample cloud environment was provisioned using Terraform and Ansible across AWS and
Azure. Security posture was assessed using CSPM tools such as Prisma Cloud, Wiz, and open-
source tools like Prowler and Steampipe.

Security misconfigurations, compliance violations, and access anomalies were measured
before and after integration with CSPM tools. Metrics included time to detection (TTD), time
to remediation (TTR), and configuration drift frequency. Data collection spanned multiple
[aC templates and scenarios including public S3 buckets, over-permissive IAM roles, and
unencrypted storage volumes.

5. Integration Models for CSPM and IaC

Integration of CSPM with IaC begins at the development phase, where static analysis tools
can evaluate Terraform or CloudFormation scripts against known security rules. This is often
referred to as “Shift-Left” security, where potential vulnerabilities are addressed before
deployment.

An efficient integration model involves embedding CSPM checks into CI/CD pipelines. Once
infrastructure code is committed, it is scanned for violations using tools like Checkov. These
tools produce compliance reports that can either fail the pipeline or generate alerts for
remediation. The runtime environment is continuously monitored by CSPM tools, which
detect drift and anomalies.

Table 1: Comparison of CSPM Tools and IaC Integration Support

Tool [aC Support Compliance Real-Time Cost
PP Scanning Monitoring (USD/Month)

Prisma Cloud [Terraform, CFN [Yes Yes 600

Wiz Terraform Yes Yes 450

Checkov (0OSS)|Terraform Yes No Free
Steampipe .

(0SS) Terraform Partial No Free

AWS Config |CloudFormation (Yes Yes 200

6. Posture Drift Detection and Response
Posture drift refers to the divergence between the declared configuration in IaC files and the

17



actual deployed infrastructure. Such drifts often arise due to manual changes or insufficient
policy enforcement. CSPM tools provide continuous monitoring to detect such discrepancies,
alerting users and enforcing rollback or remediation actions.

By integrating version-controlled IaC repositories with CSPM systems, organizations can
track every change, compare actual vs. expected states, and ensure rollback to secure
baselines when posture drift is detected. Some advanced systems leverage graph-based
dependency analysis to identify the risk impact of a single misconfigured resource.
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Figure 1: Workflow of CSPM and IaC Integration Lifecycle

7. Compliance Management and Auditing

Automated provisioning integrated with CSPM facilitates continuous compliance
management by applying policies such as CIS benchmarks or SOC 2 standards. These policies
are evaluated both at the template level and during runtime to ensure alignment with
regulatory frameworks.

Auditing capabilities are significantly enhanced through detailed logs and automated
compliance reports. These can be exported and stored for security audits and internal
reviews. CSPM tools also enable real-time alerting when non-compliant configurations are
deployed, thus improving the overall security governance posture.

Table 2: Key Compliance Policies and Tool Support

Compliance Standard Prisma Cloud Wiz |Checkov |AWS Config
CIS Benchmarks Yes Yes [Yes Yes
ISO 27001 Yes Yes [Partial No
NIST 800-53 Yes Yes [Partial Yes
SOC 2 Yes Yes |No No
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8. Limitations and Challenges

Despite the advantages, integrating CSPM with automated provisioning presents challenges.
One major limitation is the false positives generated by static scanners, which can lead to
alert fatigue. Additionally, not all cloud-native features are supported by CSPM tools, creating
blind spots in security monitoring.

Another issue arises from tool fragmentation. Many CSPM solutions offer partial support for
specific cloud platforms or IaC formats. This forces organizations into multi-tool
environments, which complicates management and increases the risk of misconfiguration
due to inconsistent policy definitions. Furthermore, the absence of unified standards across
vendors leads to varied interpretations of compliance requirements.

9. Emerging Trends and Research Directions

Emerging trends in CSPM integration include the use of AI/ML for anomaly detection,
predictive posture scoring, and intelligent prioritization of remediation tasks. Tools are
evolving to incorporate natural language policy definitions, allowing security teams to define
posture rules in human-readable formats, which are then translated into enforcement
policies.

Future research may explore blockchain-based immutable logging for CSPM events,
enhancing auditability and trust. Another promising direction involves the fusion of CSPM
with Cloud Workload Protection Platforms (CWPP), enabling a more holistic view of both
infrastructure and application-layer security.

10. Conclusion

The fusion of automated infrastructure provisioning tools with Cloud Security Posture
Management systems provides a scalable and resilient approach to securing dynamic cloud
environments. This integrated model ensures early detection of misconfigurations,
continuous compliance, and faster remediation — all while aligning with DevOps and agile
practices. Although challenges persist, particularly around tool interoperability and false
positives, the ongoing evolution of CSPM tools suggests a strong future for security
automation in cloud-native ecosystems. As enterprises scale their cloud operations, such
integrated frameworks will be vital in maintaining a secure and compliant posture.
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