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Abstract

The use of cloud-native applications in the telecommunications industry has drastically
increased the attack surface of the enterprise systems, subjecting them to advanced
cyberattacks. Conventional security frameworks tend to fail on dynamic, distributed, and
multitenant clouds. The paper provides a review of the adoption of Zero Trust Architecture and
DevSecOps to strengthen the security of cloud applications in the telecommunications industry.
The most popular types of threats, including insider attacks, API vulnerabilities, and
misconfigurations, can be resolved with the help of automated security testing, ongoing
compliance, and identity-based access controls. The paper combines the knowledge of the
literature, industry knowledge, and case studies to provide a holistic approach to attain an
effective security posture that facilitates agile development and resilient operations, and
discusses the future challenges and directions, such as Al-driven security solutions.
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1. Introduction

Cloud-native idols have completely revolutionized the telecommunication industry, as
operators have altered their approach to service implementation and management. Telecom
operators have the opportunity to provide their services faster, more flexibly, and with increased
scale, thanks to 5G networks, virtualization technologies, and power. These innovations make
it possible to support the innovative paradigm, such as IoT and edge computing, to provide
data processing as it is nearer to end-users and has lower latency. This will enable the operators
to address the changing needs more efficiently, provide the services in a highly efficient
manner, and innovate at a fast pace, enhancing customer experience and business adaptability.
Nonetheless, as much as they come with such advantages, they also create a complicated virtual
plane that is prone to cybersecurity risks like data breaches, insider attacks, and supply chain
risks [1-4].

The former models of conventional perimeter security used to provide a sufficient level of
defense, but cannot be applied anymore to the high dynamism and distributed characteristics
of the cloud-native and 5G infrastructure. In this sense, the telecom operators have been
adopting new security systems like DevSecOps and Zero Trust Architecture to meet the
existing security needs. DevSecOps makes security an inherent and ongoing aspect of the
software development lifecycle in such a manner that any vulnerability is discovered and
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handled early on rather than after it is released. Zero Trust Architecture involves a shift in the
attitude of implicit trust that is substituted by strict checks of the identity, the tightest of tight
access controls, and constant monitoring of the system activity that uncovers anomalies. By so
doing, the telecom operators can build sturdy, reactive, and regulatory-sensitive cloud-native
and 5G frameworks that are more resilient to meet the ever-evolving threat environment and
deliver an assured provision of important services [2-8]. The VNFs, microservices, automated
DevSecOps, Zero Trust Access Control with multi-factor authentication, continuous threat
monitoring, and Identity and Access Management (IAM) are the main security components of
a cloud-native telecom setting, as shown in Figure 1.

Figure 1 — Cloud-Native Telecom Infrastuture Security Framework
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Figure 1: Security Strategy in Cloud-Native Telecom Infrastructure

1.1 Background

The use of cloud computing has transformed the ways in which telecom companies can offer
their services, and they are versatile, scalable, and reasonably priced. However, there are also
some special security issues [6] that come along with this change. Multi-tenant designs,
dynamism of multi-service and distributed data flows, expose them to cyber threats.
DevSecOps (a type of DevOps) is one in which pipelines in CI/CD are enhanced with security
controls, in which vulnerabilities are detected and blocked during the initial phases [7]. This
plan is complemented by Zero Trust Architecture (ZTA), whereby verification of identity and
continuous monitoring of the network and fine-grained access controls are enforced on the
network without any implicit trusting to the network boundaries [8]. The combination of these
strategies provides an active framework of cloud application protection in complex
telecommunication environments [9].

1.2 Objective of the Paper

The key goal of this paper is to present an overview of the means of ensuring the security of
the enterprise cloud applications within the telecommunications industry based on the
DevSecOps and Zero Trust integration. This study aims to:

Discuss the security threats specific to telecom cloud applications, such as insider threats, API
threats, and regulatory compliance threats.

Research the application of Zero Trust Architecture to telecom businesses, especially
identifying-based access controls, micro-segmentation, and constant monitoring.
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Integrate DevSecOps and Zero Trust: suggest a unified model that maintains a better level of
security posture and promotes agility and business efficiency in the in-house cloud
infrastructure.

II. Literature Review

A comprehensive literature review is essential to understand the current state of research and
industry practices in securing cloud applications within the telecommunications sector. By
examining existing studies, frameworks, and case analyses, this review identifies prevailing
challenges, highlights best practices, and uncovers gaps where integrating DevSecOps and
Zero Trust can significantly enhance security. The literature also reveals trends in automation,
identity-centric controls, and compliance strategies, providing a foundation for developing a
robust and research-informed framework tailored to telecom enterprises [8-17]. Table 1
summarizes key studies on DevSecOps and Zero Trust practices relevant to enterprise cloud
applications in telecom.

Table 1. Summary of key literature on DevSecOps and Zero Trust in telecom cloud

applications.
Focus Area Telecom Security Key Findings / Contribution
Relevance [Approach
DevSecOps  inHigh CI/CD Emphasizes the importance of integrating
Cloud integration, security seamlessly into the entire software
automated development lifecycle, automating security

security testing [testing and compliance checks, and fostering a
culture of shared responsibility among
development, operations, and security teams.

Zero TrustHigh Identity-based |Provides an abstract definition of Zero Trust
Architecture access, least/Architecture (ZTA) and general deployment
privilege models and use cases where ZTA could
improve an enterprise’s overall IT security
posture.
Cybersecurity  [High DevSecOps, Highlights the integration of DevSecOps and
Resilience Zero Trust, Al-Zero Trust with Al-based automation to
based enhance  cybersecurity  resilience  and
automation compliance with regulations.
DevSecOps High CI/CD Analyzes the necessity of using the DevSecOps
Security Model pipelines, approach and its advantages and disadvantages,
automated emphasizing its role in securing cloud

security testing |applications.

Zero Trust inHigh Al-driven ZeroDiscusses the integration of Zero Trust
5G/6G Networks Trust, O-RAN |principles into next-generation communication
networks (5G/6G), introducing the concept of|
an intelligent Zero Trust Architecture (i-ZTA)
as a security framework.
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Cloud Security|High Zero Trust, APIProposes best practices for cloud security in
Best Practices security, telecom, including implementing Zero Trust
automated tools |architectures, securing APIs, and adopting
automated security tools to enhance efficiency
and accuracy in threat management.

Resilient CloudHigh DevSecOps Explores DevSecOps implementation for

Cluster with security model [cloud-native  applications, focusing on

DevSecOps automation in CI/CD pipelines and risk
mitigation strategies.

Zero Trust inHigh Zero TrustExplores the implementation and effectiveness

Cloud Networks Architecture of Zero Trust Architecture (ZTA) in addressing

security challenges within cloud networks,
particularly in sensitive and mission-critical
environments.

III. Methodologies and Approaches

Telecommunications can protect enterprise cloud applications by doing more than traditional
perimeter protection through a multi-layered method. DevSecOps + Zero Trust provides a
sound framework: DevSecOps is applied to ensure protection throughout the software
development life cycle with automated checks, vulnerability detection, and compliance tests
with no human error and fast and secure delivery. Zero Trust is a concept of strong identity
checks, continuous authentication, and least-privilege access, reduction of attack surface, and
prevention of further circulation. Together, the strategies have the potential to make telecom
businesses agile, ensure compliance with regulations, and mitigate the evolving cyber threats
with the assistance of specific tools, techniques, and best practices associated with the
management of cloud-native applications.

3.1 DevSecOps Integration

DevSecOps extends traditional DevOps by embedding security at every stage of the CI/CD
pipeline. Automated security testing, code analysis, and compliance verification reduce
vulnerabilities early in the development lifecycle. Key steps include:

Continuous Integration (CI): Incorporate automated code scanning and static application
security testing (SAST) into CI pipelines.

Continuous Deployment (CD): Deploy microservices with automated security validation and
configuration checks.

Monitoring and Feedback: Continuous monitoring of application behavior, logging, and
alerting for anomalous activities.

Table 2 provides an overview of commonly used DevSecOps tools and their functions in
telecom cloud environments.

Table 2: Overview of commonly used DevSecOps tools
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DevSecOps  [Function Telecom Security Benefit

Tool Application

Jenkins /|ICI/CD automation [Cloud app|Integrates automated testing and

GitLab CI deployment security checks into pipelines

SonarQube Static code analysis [Telecom Detects vulnerabilities early in|

microservices development

OWASP ZAP |Dynamic application/API services Identifies runtime security flaws
security testing and misconfigurations

Terraform /[Infrastructure as code |Cloud provisioning [Ensures secure configuration and

Ansible consistent deployments

Prometheus /Monitoring & alertingNetwork functions,Detects anomalies, performance

Grafana cloud apps bottlenecks, and potential attacks

3.2 Zero Trust Implementation

The Zero Trust Architecture (ZTA) removes implicit trust in telecom cloud environments by
imposing strict identity verification, least privileged access, and ongoing monitoring. Notable
features of ZTA are Identity and Access Management (IAM), which centralizes authentication
and introduces multi-factor verification so that only authorized users can access the network;
micro-segmentation, which isolates workloads and prevents the further spread of threats over
the network; continuous monitoring and analytics, allowing real-time analysis of user and
network traffic behavior to identify an irregularity; and dynamic policy enforcement, which
implements security policies in light of the current risk assessment and thus grants adaptive
protection against any emergent threats. Figure 2 illustrates an integrated framework
combining DevSecOps and Zero Trust to secure telecom applications in the enterprise cloud.
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Figure 2: DevSecOps and Zero Trust Application in Telecommunications

As depicted in Figure 2, the integration of DevSecOps and Zero Trust principles enables a
continuous, automated, and identity-centric approach to securing telecom cloud applications.
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IV. Case Studies

The telecommunications industry is moving towards the use of DevSecOps and Zero Trust to
ensure the security of cloud-native applications. Case studies show a quantifiable decrease in
the level of threat mitigation, compliance, and operational efficiency, which shows the
significance of automated security pipelines, identity-based access controls, and continuous
monitoring. These examples help understand the best practices and the practical effect of the
integration of DevSecOps and Zero Trust in complicated cloud systems. Table 3 provides a
summary of 6 case studies of companies.

Table 3: Case studies implementing DevSecOps and Zero Trust

Telecom Security Key Implementation  |Outcomes / Benefits

Application Approach

Multi-cloud DevSecOps +Automated CI/CD|Reduced breach incidents, faster|

enterprise apps |Zero Trust  |pipelines, IAM, micro-incident response, improved
segmentation compliance

5G network|Zero Trust ~ |Continuous Strengthened  access  control,

functions authentication, networkjprevented lateral threat movement

micro-segmentation

Cloud-native  |DevSecOps |Integrated SAST/DAST,Detected vulnerabilities early,

customer CI/CD securityjreduced  deployment  delays,

platforms automation improved resilience

[oT and edgeDevSecOps +Policy-driven IAM,Minimized insider threats,

services Zero Trust  |automated monitoring  |enhanced visibility, streamlined
security operations

5G core andZero Trust |Al-based monitoring,[Real-time threat detection, reduced|

cloud apps least-privilege access misconfigurations, improved
compliance

Cloud-based DevSecOps |Automated testing, codelFaster vulnerability remediation,

enterprise scanning, securejsecure multi-tenant applications,

services deployment improved audit readiness

V. Challenges and Limitations

The use of DevSecOps and Zero Trust principles in telecom cloud applications has a number
of technical, organizational, and regulatory issues. While these frameworks enhance security
and compliance, they necessitate significant modifications to culture, procedures, and
technology. Companies tend to struggle with the concept of introducing security tools into the
already existing CI/CD workflow, policy enforcement on a large scale, and compliance with
industry rules like GDPR, CCPA, and telecom-specific standards. Also, the dynamism of
cloud-natives, such as microservices and multi-cloud systems, makes it more challenging to
apply the concepts of Zero Trust on a regular basis. In a nutshell of these challenges, Table 4
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identifies the main constraints that telecom enterprises experience when implementing
DevSecOps and Zero Trust solutions.

Table 4: Challenges and limitations in implementing DevSecOps and Zero Trust in
telecom cloud applications.

Challenge Description Impact on TelecomMitigation Strategies
Cloud Applications
Toolchain Difficulty integratingSlower  deployment,[Standardized APIs,
Integration security tools into CI/CDjpotential security gaps fautomation scripts,
pipelines centralized management
Cultural Resistance from teams tolLow  adoption offTraining, awareness
Resistance adopt security-first practicesjsecurity policies,programs, executive
fragmented support
responsibility
Policy Complexity in applyinglnconsistent  access|/Automated policy
Enforcement atZTA across large,/controls, increased riskimanagement,
Scale distributed networks of breaches centralized monitoring
Regulatory Compliance with GDPR,Risk of fines and/Continuous auditing,
Compliance CCPA, and telecomfreputational damage |compliance-as-code,
standards automated reporting
Multi-cloud Managing security across{Inconsistent Unified security
Complexity multiple cloud providers  |configurations, platform, cross-cloud
increased vulnerability|policies, standardization
surface
Al/Automation |[Dependence on Al-drivenPotential for missedHybrid approach
Limitations monitoring may yield falsethreats or unnecessaryicombining Al  and
positives/negatives alerts human oversight,
regular tuning

V1. Discussion and Future Directions

The adoption of DevSecOps and Zero Trust frameworks in telecom cloud applications offers
significant improvements in security, compliance, and operational efficiency [18-23].
However, the challenges highlighted in the previous section, including toolchain integration,
cultural resistance, policy enforcement at scale, and regulatory compliance, underscore the
complexities of implementation [24-30]. Addressing these challenges requires not only
technical solutions but also organizational change and strategic planning [31]. The following
subsections explore these aspects in detail, providing insights and potential future directions
for telecom enterprises seeking to strengthen their cloud security posture. As illustrated in
Figure 3, successful implementation involves coordinated efforts across multiple dimensions:
adopting automated and standardized security tools, fostering a culture of shared security
responsibility, aligning policies with cloud-native practices, and establishing compliance as
code practices.
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Figure 3: Key Challenges and Strategic Approaches in Implementing DevSecOps and
Zero Trust in Telecom Cloud Applications

6.1 Toolchain Integration Challenges

Integrating security tools into existing CI/CD pipelines can be complex due to incompatible
technologies, legacy systems, and varying vendor standards [24, 30]. Telecom enterprises often
operate multi-cloud and hybrid environments, making consistent tool deployment difficult
[28]. Future research and practice should focus on standardized APIs, cross-platform
automation, and centralized tool management to streamline integration [30]. Advanced
DevSecOps platforms that offer end-to-end security automation may further reduce
deployment friction while ensuring continuous monitoring and compliance [18, 20].

6.2 Cultural and Organizational Resistance

Cultural resistance remains a significant barrier to adopting security-first practices [25, 31].
Development, operations, and security teams may perceive additional security tasks as slowing
down innovation. Addressing this requires training, awareness programs, executive
sponsorship, and fostering a shared responsibility culture [25, 29]. Future directions include
leveraging gamification, Al-driven alerts, and dashboards that demonstrate real-time security
impact to encourage adoption and collaboration across teams [29, 30].

6.3 Policy Enforcement at Scale

Applying Zero Trust principles consistently across large, distributed telecom networks is
challenging [26, 31]. Ensuring dynamic access control, micro-segmentation, and continuous
verification requires automation and robust governance [19]. Future frameworks should
emphasize policy-as-code, automated monitoring, and adaptive risk-based access control,
allowing scalable and reliable policy enforcement across multiple cloud environments and
applications.

6.4 Regulatory Compliance and Multi-Cloud Complexity

Telecom enterprises must comply with global regulations such as GDPR, CCPA, and industry-
specific standards [27, 31]. Multi-cloud deployments further complicate compliance due to
inconsistent configurations and policy enforcement. Future strategies include continuous
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auditing, compliance-as-code, Al-assisted monitoring, and unified multi-cloud security
platforms [22, 27]. Such approaches can help maintain regulatory alignment, reduce fines, and
ensure consistent security across diverse cloud infrastructures.

VII. Conclusion

Securing cloud-native applications in telecommunications requires more than traditional
perimeter-based approaches. This review shows that integrating DevSecOps with Zero Trust
Architecture offers a proactive framework to reduce vulnerabilities, enforce continuous
monitoring, and ensure compliance. DevSecOps automates security throughout CI/CD
pipelines, while Zero Trust enforces identity-centric access and micro-segmentation. Despite
challenges like toolchain integration, cultural resistance, and multi-cloud complexity, this
combined approach enhances security, operational efficiency, and resilience. Future efforts
should focus on Al-assisted automation, policy-as-code, and unified multi-cloud governance.
Adopting DevSecOps and Zero Trust is therefore a strategic imperative for telecom enterprises
aiming to secure cloud applications while maintaining agility and innovation.
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