
Available online www.ejaet.com 

European Journal of Advances in Engineering and Technology, 2020, 7(11):80-85 

 

Research Article ISSN: 2394 - 658X 

 

 

80 

 

Secure Container Orchestration in Cloud Environments 
 

Pavan Nutalapati 
 

Pnutalapati97@gmail.com 

______________________________________________________________________________
 
ABSTRACT 

The project about secure container orchestration in cloud environments focuses on the fintech sector analysis of 

the effectiveness of the practices. This study identifies the major areas of security concerns. It evaluates the 

features of built-in securities such as Kubernetes and Docker Swarm. The research investigates the significance 

of the zero-trust architecture and its principles. The required recommendations are suggested along with 

emphasizing the future research scopes. 
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INTRODUCTION 

a) Project Specification 

In the realm of cloud environments, the security in container orchestration is a crucial area of concern. As per the 

article, containerization is a lightweight virtual technology that brings revolution within the cloud application to 

provide efficiency and scalability. Container orchestration is not just about the management of containers but also 

bears vital implications for container security. Container orchestration platforms, such as Kubernetes, and Docker 

Swarm, automatically handle several functions. It includes deciding the ideal host within a cluster for a given 

container and restarting containers at the time they crash or become unresponsive to servers. This project will delve 

into the container security process with essential methods to create a reliable and effective system for the 

management of the fintech sector.  

b) Aims and Objectives 

Aims:  

This research aims to understand the security measures for containerization along with the container orchestration 

system. It focuses on the development of the necessary strategies to secure the container-based architecture in cloud 

environments.  

Objectives:  

• To investigate the effectiveness of current container security practices.  

• To identify and analyze the risk factors for security within the containerization in cloud circumstances.  

• To develop secure container orchestration strategies by addressing major gaps 

c) Research Questions 

RQ 1: What are the common threats to the security of container orchestration in cloud environments?  

RQ 2: How do various container orchestration tools work with built-in security features and their effectiveness in 

mitigating container security risks? 

RQ 3: What is the impact of zero trust architecture on the security of container orchestration systems in cloud 

environments?  

d) Research Rationale 

Most of the container platforms used external tools to monitor, detect, and mitigate the risk factors for security 

purposes. This research focuses on the functionalities of containerization along with the benefits of different 

systems such as Docker Swarm, Kubernetes, and Amazon AWS. It focuses on the development of the necessary 

skills within individuals for utilizing containers in real-world situations.  
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LITERATURE REVIEW 

a) Research background 

Containerization along with container platforms includes the proliferation of several orchestration software such as 

Kubernetes, Docker Swarm, and Amazon AWS. The orchestration strategy faces several security challenges to run 

within various environments. It involves discrepancies in the isolation of the defective nodes and misconfiguration 

of containers during adoption. According to the article, by addressing these issues modern orchestration platforms 

include various security steps such as role-based access control (RBAC), network segmentation, and secret 

management.  

b) Critical assessment 

Containerization is the process of virtualizing applications to run them in complex data management circumstances 

in the fintech industry. The containers are lightweight rather than traditional virtual machines and work at a high 

speed with fewer resources. It can facilitate the storage of large amounts of data such as footage of the transactions 

or financial performance statistics. However, the containers share the host OS kernel, which may lead to potential 

security vulnerabilities regarding information such as customer satisfaction. The application of container security is 

more simple than other tools such as Kubernetes and can be easily integrated with existing Docker.  

c) Linking with aim 

This project aims to delve into the security practices within container orchestration systems in cloud environments. 

It involves numerous security configurations and settings at the infrastructure levels for facilitating the steps 

properly including the application. For example, in the case of Kubernetes, an orchestration platform focuses on the 

monitoring of some vulnerabilities in the systems such as outdated versions or over-permissive ‘network access 

control.’  

d) Encapsulation of applications 

In the field of cloud engineering, the concept of containerization refers to the packaging of applications by 

maintaining their libraries, configuration files, and important elements. In this case, encapsulation works in the form 

of container image including application code and container runtime to ensure the proper behavior of the host 

system. By encapsulating the application, containers maintain security and stability along with consistency. It 

encounters several issues in resource management for sharing the host OS kernel.  

e) Theoretical framework 

The container orchestration theory focuses on the analysis of real-time platforms of fintech industries, especially 

during the vital hours such as bulk transactions. Optimization of the resources is crucial to maintain the demand and 

reduce the overheads related to relative information of transactions, interaction with customers, performance, and 

security analysis. Security models in cloud environments follow the foundational principles of confidentiality, 

integrity, and availability (CIA Triad) for the security of information that guides the safety of container 

orchestration.  

f) Literature gap 

The loopholes identified through peer review of the existing literature offer the other findings about the issues such 

as differentiation between containers and the host systems to maintain the security. The journals are not sufficient to 

encompass the dynamic resource allocation with deallocation such as CPU, Memory, and storage in the case of real-

time containerization. The scalability and orchestration require improved algorithms depending on a variety of loads 

and the complexity of cybersecurity threat situations. The study needs to focus on the identification of performance 

bottlenecks in containerized environments, including network and storage. 

 

METHODOLOGY 

a) Research Philosophy 

This study is based on the overview of the security specifications within the container orchestration system within 

the fintech industries for various activities such as peer-to-peer payments, and mobile banking. The research will 

follow the philosophy of interpretivism to look at the perspectives of researchers on this subject. It will explore the 

opinions of the users, administrators, and developers about the significance of orchestration privacy and security 

songs with the quality performance of containers. The interpretivism covers different social theories and 

perspectives that embrace an overview of reality as socially constructed.  

b) Research Approach 

The project is regarding the complete framework of security within containers and for the development of software 

tools and techniques for the safety management in fintech sectors. This research will practice the deductive 

approach to investigate the efficacy of the security of the containerization process with continuous deployment for 

automated testing of financial instruments. By using the deductive method this project will provide the opinion of 

priorly working individuals through proper data collection and analysis methods. 

c) Research design 

The secondary qualitative method will be used to collect and analyze the data about the performance of the 

orchestration system security within the activities of the fintech industry. It will provide an overview of the 
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development and deployment process of the security precautions including the formation of Docker images or 

nodes of Kubernetes for container orchestration. 

d) Data collection method 

The data collection will be practiced through peer review of previously published journals and scholarly articles 

accessed through Google Scholar and PubMed. The accumulated information will be documented and analyzed 

based on thematic analysis addressing the research questions.  

e) Ethical consideration   

In this project, the maintenance of the ethical perspectives is one of the most crucial sections. Primarily the privacy 

and permission laws will be followed by using confidential information about financial transactions or trading-

related issues. The performance of the orchestration software for security purposes needs to be managed by 

eliminating biases. Containerization requires appropriate safety management during the encapsulation in a single 

package.    

 

RESULTS 

a) Critical analysis 

The process of security management in orchestration navigates the problem of coordination between the ‘software 

and hardware’ in a cluster and replicates actions to provide high availability in outcomes. Once the desired 

condition is recognized, the ‘orchestrator’ works in action to mitigate the gap between the current state and the 

expected one. The study of offers an example of real-time applications of zero trust in the cloud circumstances. It 

adds that the system must rely on the ‘never trust, always verify’ principle to determine the best security policy for 

obtaining the trust of a user. The authors designed a complete overview that operates through ‘the VMM layer’, that 

monitor without the help of monitoring agents in the ‘guest OS. By analyzing the ‘orchestration strategy’, it is seen 

that the security starts with the first extensive layer of a Kubernetes-based environment. It is the ‘build layer’ with 

the set of tools used for developing codes that will run in a Kubernetes environment. 

b) Findings and Discussion 

Theme 1: Identification and analysis of common security threats to containers 

The security system of a fintech organization in the field of containerization requires the adoption of comprehensive 

security infrastructure as it deals with several sensitive financial information. The integration of ‘container 

orchestration security’ involves several challenges including understanding the entitlements of the users, and 

management of numerous unique machine identity models across cloud service providers (CSPs). These 

deformations in a single container may exploit the entire ecosystem of container orchestration in the fintech 

company. The most common issue found in the cloud environment within the security of container runtime in the 

case of protecting containers from risks. This can occur due to cybersecurity attacks in ‘container orchestration 

systems’, such as ‘Kubernetes’ or ‘Docker’, which can hamper the ’application code in runtime’ to gain 

unauthorized access to sensitive container data. These threats can permit an attacker to modify configurations of the 

container at runtime as well. In the case where developers provide more resources than required to the host device 

can broaden the path for unauthorized access.  

Theme 2: Assessment of built-in security features in container orchestration tools 

‘Container orchestration security’ includes the implementation of appropriate ‘access control measures’ to reduce 

risks from network attacks, and unlawful lateral movement along with high-dignified account threats. The 

utilization of ‘identity access management (IAM)’ and a low-profile model assist the actions of ‘Docker and 

Kubernetes,’ security and infrastructure teams that can limit users' commands based on their roles. For instance, in 

the case of Kubernetes, the goal of IAM is to restrict direct access to nodes while providing the minimum necessary 

privileges to authorized users. IAM for cloud infrastructure controls actions on specific resources. Defining roles 

and permissions using the least privilege principle is challenging, especially in public and multi cloud 

environments. Another orchestration tool called ‘cloud infrastructure entitlement management (CIEM) solutions’ 

enables safeguarding cloud resources by initiating least-privileged access. CIEM policies leverage that authorities 

can identify public exposure, wildcards, and risky permissions to the containers. This platform assists in removing 

unknown access to recognize highly confidential cases and suggest rightsizing of the files with least profiling 

entitlements.  

Theme 3: Significance of the zero-trust architecture on the security of container orchestration systems 

The container orchestration architecture known as ‘zero trust architecture (ZTA)’ is a security model with principles 

to monitor and assume the risk factors. By addressing the threats to the security system access with proper control 

and providing ‘correct net-effective permissions’ are crucial for preventing unauthorized access to containers in 

‘cloud environments.’ This newly invented model strictly controls access to unknown servers and does not trust 

anyone by default even within the same network range. It shows a huge impact on the management of business 

operations among several fintech organizations This initiative helps to check the safety of the configurations, 

minimize potential surfaces of attack, and maintain the stability of the container system. 
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c) Evaluation 

Application of most of the orchestration security such as Kubernetes built and deployed depending on the CI/CD 

pipelines. It relies on policy-based configuration management in the form of ‘infrastructure as code (IaC)’ and files 

with automation. These concepts of secured containerization assist the ‘Kubernetes administrators in preparing code 

to define the process of clustering that needs to be configured and then apply that code automatically. It helps to 

streamline the process of provisioning in a cloud environment including configuration management tools that offer 

an opportunity to scan files for security purposes before they are applied. Tools such as ‘Prisma Cloud’ is ab;e to do 

this through automation with comparison to the IaC files that are known to be secure. There are a few solutions that 

directly integrate with the ‘source code management system’, such as ‘GitHub or GitLab’. It makes the building 

process easier for a fully automated technique to secure the configuration of files by working with existing build 

pipelines. ‘Orchestration security’ necessitates the need to ensure the proper execution of these risk prevention 

measures through policy checks. Solutions such as ‘Checkov’, ‘KubeLinter’, ‘Falco’, ‘Prisma Cloud’, and 

‘Terrascan’ can scan the risk factors by using compliance checks verification. By implementing this, running 

privileged containers can be avoided and can be used to configure the default set of capabilities. Container 

configuration can be done to run as a root user with custom SELinux options 

 

CONCLUSION 

The research concludes the importance of container security on the management and deployment of 

containerization and orchestration capabilities. It sheds light on the advantages of the application security measures 

to manage the high-demand scenarios in the fintech sector such as live transactions, trading organization handling 

and account management. This lightweight visualization process efficiently works for resource utilization 

accurately in a simpler way. The application of in-built secured protocols maintains load balancing and fault 

tolerance in container computing within the cloud system.  

 

RESEARCH RECOMMENDATION 

The potential security vulnerabilities associated with container orchestration need to include specific security 

measures through regular scanning of images and communications. The challenges recognized in scalability require 

refining and optimization of container orchestration during large-scale financial events. The docker or Kubernetes 

can integrate with advanced technologies such as artificial intelligence or edge computing to smoothen the decision-

making process with reports from real-time analytics and monitoring. 

 

FUTURE WORK 

By addressing the loopholes in the findings, it can be suggested that the development of new and modified 

algorithms can enhance the performance of security measures for working in complex situations. The feedback 

from the needs of customers and authorities is to be received and analyzed about their satisfaction regarding the 

containerization process in the zero-trust architecture application. Future research needs to focus on the integration 

process of more inclusive security infrastructure with IoT devices for increasing real-time data processing and 

analytics in the fintech industry. 
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