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Abstract 

This paper aims to review how AI can be 

implemented in DevSecOps for cloud 

environments for the improvement of security 

across the SDLC. Authenticated automation, 

predictive analytics, and detecting threats are 

significant in realizing the cloud-native 

applications’ complexity and speed. Some of the 

focused strategies are AI in Security Testing, AI 

Powered Vulnerability Management, and AI in 

Compliance with regular and deeper security 

checks against the latest threats that might 

threaten the system. Subsequent trends reveal 

factors that define the utilization of AI in threat 

intelligence as well as prediction for secure 

software development in the future. The paper 

presents continuity of security as an important 

aspect of cloud application development with the 

emphasis on AI’s contributions to it.  

Keywords - Security Testing, AI, DevSecOps, 

DevOps, Cloud Environments 

 

I. Introduction 

A. Overview of DevSecOps and its importance 

in modern software development 

DevSecOps can be seen as a further development 

of the well-known DevOps approach, in which 

the discussions about security take place already 

beginning when developing new apps [1]. In 

contrast to the development of other software in 

which security is designed at the end of the 

development cycle, DevSecOps supports a shift-

left strategy. This implies that security measures 

are incorporated right from the planning phase, 

implementation phase as well as the post 

implementation phase to enhance security. 

DevSecOps entails the combination of 

development, securing, and operations in the 

current software development practices that 

feature agility and quick delivery. Static analysis 

and other security measures should be 

implemented at all stages of a program’s life 

cycle so that possible risks are eliminated before 

these make their way to the organization’s 

production systems. 

 
Figure 1: Usage of the DevSecOps Model 

(Source: https://snyk.io) 

B. Introduction to AI and its role in enhancing 

DevSecOps practices 

DevSecOps has become an area in which AI 

plays a role in improving the work connected 

with the use of cloud solutions. AI encompasses 

features like automation, predictive analysis as 

well as machine learning which are used to 

enhance the security in the DevSecOps cycle. 

There are many security tasks that can be 

performed by AI, including but not limited to, 

scattered vulnerability checks, code review, 

threat identification. The above automation does 

not only quicken the velocity of the security 

checks but also boost the level of accuracy 

because of the exclusion of human error. 

Furthermore, analysis of vast amounts of data 

allows using AI for threat prevention and prompt 

response to security threats, necessary while 

working with dynamic clouds in which threats 

can develop very fast. 
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C. Purpose 

DevSecOps is enhanced by AI in the sense that it 

has the intelligence and the continual process 

automation to effectively handle security at the 

degree and velocity required by cloud-based 

applications. This paper examines different 

approaches under which AI is used to enhance 

DevSecOps so that security is integrated in cloud 

software building and deployment. 

 

II. Challenges in DevSecOps for Cloud 

Environments 

A. Complexity of cloud environments and 

distributed systems 

Cloud environments are known to provide near 

limitless scalability, versatility, and economy to 

the software environments of the current 

generation. But, the above scalability involves 

more complexity when dealing with the 

organization. It means that cloud architectures are 

usually cross-regional; they imply the use of 

multiple services and APIs and include different 

types of deployment like containers and 

serverless. Securing an organization’s assets 

across such diverse and constantly changing 

infrastructures can be a real challenge. Security is 

an object of concern as cloud systems are 

distributed in nature, thereby disrupting 

conventional security strategies. The common 

models of security where the security layout is 

run along the perimeters of an organization’s 

network do not work well in cloud hosting since 

assets are more virtual in nature. 

B. Speed vs. security: Balancing agility with 

risk management 

The implementation of DevSecOps implies the 

inclusion of security considerations without 

slowing down the development pace. Despite the 

fact that, cloud environment is a swiftly evolving 

sector with the guidance of businesses with high 

speed, it occasionally conflicts with security 

deployment. This is because the market is always 

demanding new features as well as updates and 

organizations are under pressure to deliver them. 

This pressure can lead to security omissions, i.e. 

, taking security shortcuts or missing some 

security issues, if the security processes are not 

built-in or incorporated into the CI/CD processes. 

The conflict between flexibility and protection is 

quite profound, as it will entail a paradigm shift 

with regards to security being viewed as a 

constraint on innovation. Moreover, due to the 

on-demand and dynamic nature of cloud 

resources the methods of security monitoring and 

incident detection and response are different from 

those in more conventional environments. High 

consumption and low construction of resources 

make it compulsory for security controls to be 

dynamic and normal. 

 
Figure 2: DevSecOps for integrating security 

into the CI/CD Pipeline 

(Source: https://snyk.io) 

C. Continuous compliance and governance 

It is vital to mention the problem of regulatory 

compliance and governance in the cloud 

environments. Businesses are bound by 

regulatory requirements and guidelines, and 

operational best practices (such as GDPR, 

HIPAA, PCI DSS); at the same time, they must 

take advantage of cloud computing’s flexibility 

and ability to grow on demand [2]. Continuous 

compliance means keeping track of the cloud 

resources on a regular basis in order to guarantee 

their compliance with the company’s standards 

and legal and industry standards. Automation is 

crucial in this manner as it provides constant 

evaluation and correction of compliance 

violations. Cloud governance can be defined as 
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an effective management of cloud environments, 

which, in its turn, relies on specific policies, user 

access controls, and management of resources 

and related settings. Governance solutions and 

frameworks built to support cloud-native 

workloads enable organizations to implement 

policies on identity and security and maintain 

compliance of data in the hybrid and multi-cloud 

infrastructures.   

 

III. Role of AI in DevSecOps 

A. Security testing automation and 

vulnerability management 

1. AI usage for static and dynamic code 

analysis 

Code analysis has always been a point of focus 

when it comes to detecting security 

vulnerabilities, and often, this has proved to be 

very tedious and time-consuming. AI solutions 

can process code much more thoroughly and in a 

shorter time than a team of programmers or 

analysts. AI algorithms can identify indications 

of vulnerabilities in code (source code), as well as 

in actual running applications. In the case of static 

code analysis, AI can look for existing 

vulnerabilities, possibilities of misconfiguration, 

or insecure code patterns in the code base. It may 

point out security risks like SQL injection, cross-

site scripting (XSS), or insecure APIs utilization 

[3]. Since AI systems can be trained on big data, 

it is possible to discover specifics that a human 

researcher is unlikely to notice, which contributes 

to the improvement in the extent and precision of 

security evaluations. Dynamic code analysis 

entails the assessment of an application’s 

characteristics while it is actively running. AI can 

observe how applications or services work or 

even malfunction and check for contraventions 

that a threat might vacate. This analysis is also 

very useful in cloud solutions, because 

applications are dynamic and influence various 

components of the cloud infrastructure. 

 

 

 

Table for the AI usage for static and dynamic 

code analysis 

Type of Analysis Key Capabilities 

Static Code Analysis Detects security risks 

like SQL injection, 

XSS, insecure API 

usage; improves 

accuracy and 

coverage by 

analyzing large 

datasets. 

Dynamic Code 

Analysis 

Assesses application 

behavior during 

runtime, essential for 

dynamic cloud 

environments. 

2. Automated penetration testing and 

vulnerability scanning 

Penetration testing is widely used as it shows 

areas that a hacker could easily have access to. 

The fourth is a use of AI in penetration testing 

tools, which conducts discovery and exploitation 

of the vulnerabilities in a simulated environment. 

Some of these tools mimic real-life attack 

situations in order to gauge the vulnerability of 

applications and structures under attack. AI can 

help in the enhancement of penetration testing by 

sorting out the vulnerabilities according to their 

criticality and effect on the organization [18]. It is 

possible to devise patterns based on previous tests 

http://www.ijsrem.com/
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and employ new strategies that will compromise 

the system in the most effective way. AI driven 

automated vulnerability scanning tools constantly 

rescan for recognized vulnerabilities and 

misconfigurations in the cloud environment and 

offer pop-up alerts and advice on how to fix the 

issue. 

B. Enhances threat detection and incident 

response 

1. AI-driven anomaly detection in cloud 

environments 

Cloud environments produce big amounts of 

information from different sources, such as logs, 

metrics, network traffics. This data is ideal for 

processing by AI algorithms in real-time because 

the resulting patterns and behaviors can attain 

abnormal characteristics if there is a security 

incident. Hence AI begins to outline acceptable 

behaviors and through techniques like Anomaly 

detection AI is able to highlight any form of 

behavior that may potentially be a risk such as 

unauthorized attempts to access a system, 

movement of sensitive data from an organization, 

or out of normal traffic patterns. AI-enabled 

Anomaly Detection is especially beneficial for 

cloud computing systems because it is hard to use 

rules-based approaches when cloud 

infrastructures and applications evolve rapidly 

[4]. Artificial intelligence algorithms have the 

ability to set alert to any deviation from the 

normal trend, which is helpful in early 

identification of threats and acts as preventive 

measures before the threats metamorphose to 

bigger issues. 

2. Real-time monitoring and alerting 

Continuous monitoring is crucial to achieve and 

sustain the protective measures of cloud 

structures. Real-time monitoring tools employed 

by AI technologies assess the various data feeds 

in real-time and detect emerging security threats. 

These tools can integrate events from different 

sources to give an overall picture of the security 

threats and the possible consequences. AI 

improves the possibility of real-time supervision 

through the minimization of false alarms and 

increased positive analysis of incidents. AI 

features allow integrating the alerts and 

prioritizing which ones should be on top of 

security analysts’ attention. However, AI can 

propose response actions according to the history 

and real experiences of organizations, improve 

the rate of the incident response and reduce the 

negative result of security threats.  

   

IV. Strategies available for Implementing AI 

in DevSecOps 

1. AI-powered tools available for integration 

in CI/CD pipelines 

Fortify by Micro Focus helps in static (SAST) 

and dynamic (DAST) application security testing 

and uses AI and machine learning to provide 

support in identifying and fixing the issues right 

from the development phase. Veracode is now a 

Broadcom company that implements artificial 

intelligence to scan for prioritized and security 

vulnerabilities within applications and to 

automate security testing and compliance 

confirmation from the CI/CD pipeline [8]. Of the 

two types of application security testing, 

Checkmarx employs AI and machine learning to 

perform SAST in hopes of optimizing code 

reviews before the code is released for absorption 

into an organization’s software environment.  

 
Figure 3: CxSAST Source Code Analysis Tools 

(Source: https://www.esecforte.com/) 

WhiteSource Bolt is an AI-driven, DevSecOps 

solution that integrates open-source security into 

http://www.ijsrem.com/
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DevSecOps processes to keep up with the 

security status of elements and provide directions 

to fix troubled cloud-native applications [5]. 

Sysdig Secure is strictly oriented on the container 

security in Kubernetes and cloud-native 

environments, heavy on using AI for runtime 

protection, detecting suspicious/fraudulent 

activities and managing threats [10]. Darktrace is 

using AI in real-time to search for threats in 

hybrid cloud spaces and responding to threats 

instantly, and the discoveries of oddities. The 

current AI enablement by Palo Alto Networks 

Cortex Xpanse consists in discovering and 

constantly evaluating the security posture of 

cloud assets in multi-cloud landscapes. 

 
Figure 4: Role of SAST and DAST in 

DevSecOps Strategy 

(Source: https://iosentrix.com/) 

CloudGuard Dome9 by Check Point Software 

Technologies applies security and compliance 

automation with the help of artificial intelligence 

working in CSPM and auditing. AWS GuardDuty 

is an automated threat detection service provided 

by AWS that uses AI and ML for detecting threats 

in VPC flow logs, AWS CloudTrail events and 

DNS logs. 

 
Figure 5: Architectural diagram displaying 

the pipeline of GuardDuty 

(Source: https:// cloudfront.net/) 

Azure Security Center is the unified security 

management and advanced threat protection of 

the Azure services which have real-time 

surveillance for the incidents and automatic 

response and handling of the threats [11]. All of 

these AI tools exemplify how organizations can 

use advanced technologies to drive highly 

efficient solutions for security assessments, threat 

detection as well as to maintain strong and 

effective security measures in the context of 

DevSecOps within cloud native environments. 

Table for AI-powered tools available for 

DevSecOps 

Tool Focus 

Fortify by Micro 

Focus 

Static (SAST) and 

Dynamic (DAST) 

testing 

Veracode (Broadcom) Application security 

testing 

Checkmarx Static (SAST) testing 

WhiteSource Bolt Open-source security 

management 

http://www.ijsrem.com/
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Sysdig Secure Container security 

Darktrace Real-time threat 

detection 

Palo Alto Networks 

Cortex Xpanse 

Cloud asset security 

posture assessment 

CloudGuard Dome9 

(Check Point) 

Security and 

compliance 

automation 

AWS GuardDuty Threat detection 

Azure Security Center Unified security 

management 

2. Tools available for automated testing and 

validation 

Several techniques revolve around testing and 

validation that, with the help of AI, can be 

automated and are essential for the DevSecOps 

practice in cloud environments. These are tools 

like Fortify by Micro Focus and Veracode which 

help augment security scans and strengthen an 

organization’s security profile [6]. Tools like 

Sysdig Secure and AWS GuardDuty are AI-based 

vulnerability scanning tools that actively scan all 

the Cloud infrastructures and immediately 

identify all the known vulnerabilities and 

misconfigurations.  

 
Figure 6: AWS GuardDuty threat detection 

(Source: https://miro.medium.com/) 

They are used to give timely alarms and 

advisories on probable occurrences which, if 

prevented, would help avoid problems. In DAST, 

AI enhances tools like Checkmarx and 

WhiteSource Bolt by automating the detection 

and manipulation of flaws during an application’s 

execution [7]. They enhance the protection of 

applications against such attacks through the 

enactment of the real-world attack profiles.  

 
Figure 7: CloudGuard Cloud-Native-Security-

Plattform  

(Source: https://www.avantec.ch/) 

For compliance monitoring, applications such as 

Azure Security Center and CloudGuard Dome9 

are used to assess cloud environments regarding 

compliance with regulations and company’s rules 

[17]. These tools perform continuous audit and 

instantly point out the compliance issues and 

what corrective actions to take in the same 

instance. DevSecOps at the testing and validation 

phase is optimized with the help of AI 

technologies and their inclusion into the process 

makes the results much better. Tools help in 

saving time on primitive tasks, in faster delivery 

of products/ services and in identification and 

prevention of security threats. It is also 

appreciated because it prevents the establishment 

of fragile security in constantly evolving cloud-

native ecosystems. With the help of implemented 

AI-based solutions, companies can take 

appropriate preventive measures and at the same 

time, liberate time from manual monotonous 

tasks as well as enhance the dependability of 

cloud applications and structures. To a large 

extent, these tools illustrate how AI improves 

team engagement to address risks and ensure high 

levels of security in today’s cloud environments. 

http://www.ijsrem.com/
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3. Existing methods for incorporating AI in 

deployment processes for security checks 

Integrating AI technology into the deployment 

processes is necessary for boosting security scans 

and enabling safe application deployment in the 

cloud. That is how AI is contributing to 

enhancing the security measures, it is evident 

from the examples such as Darktrace and Palo 

Alto Networks Cortex XSOAR [12]. When an 

application or a microservice is being run, 

runtime protection tools based on AI, for 

example, Sysdig Secure, track them. They study 

actions and flows in real-time, which allows them 

to rapidly respond to security threats when they 

appear. 

 
Figure 8: Cortex XSOAR and Darktrace 

integration 

(Source: https://www.paloaltonetworks.co.uk/) 

For configuration management, the AI solutions 

such as Azure Security Center help in ensuring 

that compliance policies shall be implemented in 

the cloud environment. These tools would ensure 

that the infrastructure settings are fully compliant 

with security policies so that there cannot be any 

other case that may result in a compromise of 

security. In regards to incident response AI is 

very important in the detection of the incidence, 

analysis and even help in the management of the 

incidence. Security tools like AWS GuardDuty 

involve AI to analyze multiple alerts and rank 

issues depending on the level of danger, and 

propose the most effective course of action 

required to lessen the effects of security breaches 

[16].    

 

V. Future Trends and Innovations_400 

1. Emerging technologies shaping the future of 

AI in DevSecOps 

AI in DevSecOps for cloud environments is an 

innovation which is enhancing security. To be 

illustrated, generative AI is transforming how 

organizations manage security testing and 

assessment. As for the Generative AI, it improves 

the capacities for the higher code analysis and 

susceptibility identification through the more 

actual data, images, and text. Such a technology 

will enable the consideration of heterogeneous 

cases in order to evaluate security risks properly 

before being deployed into cloud infrastructures. 

Cloud-native DevSecOps tools are another 

revolution of an essential nature, too [15]. They 

are intended to work within the cloud 

environments which enable them to detect threats 

and analyze them in real time. The architectural 

flexibility integrated into cloud carrying options 

makes it possible for the tools to track and counter 

security threats. By constantly protecting the 

cloud applications and data, this capability aids in 

sustaining security management in shifting 

technology environments characteristic of cloud 

infrastructures. 

Machine Learning (ML) and Artificial 

Intelligence (AI) are used for developing threat 

intelligence in the context of DevSecOps 

environments. These technologies enable 

organizations to analyze data to identify and 

suggest new threats that a business organization 

may encounter in the near future, coupled with 

strategies on how they may be prevented.  

2. AI/ML advancements in threat intelligence 

AI and ML are transforming the paradigm by 

providing better solutions in terms of identifying, 

analyzing and mitigating threats faced by the 

organizations. Among the key concepts can be 

distinguished as closely connected to the 

emergence of predictive analytics, as a solid 

foundation for the described evolution is based on 

AI models. Detecting threats that lay in big 

amounts of data and predicting the probable 

http://www.ijsrem.com/
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future attacks are the aims of predictive analytics. 

It means that security teams are able to start 

mitigation actions before a certain threat becomes 

dangerous and worsens, thus improving the 

general security level and the efficiency of efforts 

in addressing threats that are likely to occur soon. 

Another giant leap made concerning real-time 

threat detection can also be attributed to AI tools. 

These solutions are constantly surveillance the 

ongoing network activities and system behaviors 

through AI algorithms that can effectively 

identify the features and patterns of abnormalities 

and suspicious activities in real-time. This 

capability helps organizations to launch the first 

measures and prevent additional negative impacts 

from materializing. In the pervasive threat 

environment this anticipatory approach is 

especially valuable in combating cyber threats. 

This can also help in averting future risks and can 

help in the growth of business through successful 

software development. 

AI involves the automation of threat intelligence 

through the collection of data from various 

sources and their analysis. This data is 

summarized by AI-led platforms into intelligence 

regarding threats and strategies which encompass 

a whole threat intelligence report and 

recommendations. IT played an essential role in 

relieving the workload that can be otherwise 

involved in analyzing these large amounts of 

data, and let security specialists on board 

concentrate on making decisions on what to do 

next and how to prevent undesirable incidents 

that were observed. AI and ML help implement 

the higher abilities into the DevSecOps processes 

[14]. Other instruments such as DeepCode 

perform an analysis of the code that is used, as 

well as act as a security scanner that points out 

weaknesses and compliance problems in the 

course of the development process. Snyk is a 

company that focuses on the identification and 

fixing of open-source components’ 

vulnerabilities for cloud-native applications [13]. 

There is the threat intelligence and analysis 

system implemented in DeepArmor in order to 

analyze and detect threats in cloud environments 

proactively in real time. Semgrep increases the 

efficiency of security analysis by applying code 

scanning and vulnerability identification across 

the queries and AI-based approach. GitLab Duo 

can propose AI to solve issues and also apply the 

solutions with a single click.    

 

VI. Conclusion 

Thus it can be concluded that, AI integration in 

DevSecOps can be considered as groundbreaking 

development in cloud environment security. This 

is where AI-powered automation, predictive 

analytics, and threat detection in the DevSecOps 

processes play a critical role in approaching the 

risk, and enhancing the security postures. Not 

only does it improve the operations, the 

innovations also guarantee uninterrupted 

protection against changing cyberspace dangers. 

Looking at the future development of AI it will 

be important to underline that it is indispensable 

within the context of DevSecOps to ensure the 

readiness for the continuous adaptation to 

demand but at the same time establish a culture of 

security across the SDLC of cloud applications. 

This can help in the growth and development of 

software through management of security. 
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