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| ABSTRACT 

The combination of GitOps and Continuous Delivery (CD), utilizing DevOps pipelines to provide an effective model for the 

development of financial software applications that emphasize efficiency, security and regulatory compliance in high-risk and 

regulated environments is demonstrated in this paper. The empirical research provides a comprehensive review of previous 

literature to identify best practices for both methodologies in financial services, including Banking, Insurance and Fintech. 

Declarative configuration through GitOps has been emphasized to improve auditability and resilience while streamlining 

deployment using CD. In addition, the empirical research and theoretical frameworks have identified how security can be 

integrated into DevSecOps as well as legacy modernization and organizational strategies. Case studies from large financial 

institutions are used to demonstrate practical implementation examples of DevSecOps in Fintech to address the specific issues of 

data privacy and rapid innovation. Compliance and system integration challenges are also reviewed, along with several clear 

recommendations for the efficient design of pipelines. 

| KEYWORDS 

GitOps; Continuous Delivery; DevSecOps; Financial Software Engineering; FinTech; CI/CD Pipelines; Cloud-Native Architecture; 

Regulatory Compliance; Microservices Modernization; Secure Software Supply Chain 

| ARTICLE INFORMATION 

ACCEPTED: 01 May 2022                               PUBLISHED: 25 May 2022                     DOI: 10.32996/fcsai.2022.1.1.5x 

 

 

Introduction 

 

In the Financial Sector there is a need to balance speed of delivery with the strict compliance and security requirements that are 

present within the financial industry. GitOps - using Git as the single authority for Declarative Infrastructure emerged in 2017 as 

an additional way to bring Consistency and Traceability into Operations [1], [2]. Continuous Delivery (CD), while building upon 

Continuous Integration (CI) delivers automated paths to Production ensuring Deployable Software states [3]. Together, they 

enable Efficient DevOps Pipelines for Applications in Finance, where Errors have the potential to cause both significant Financial 

and Reputational damage. 

 

A deep focus on DevSecOps in FinTech will address security embedding in pipelines, particularly when dealing with PII and 

Blockchain Integrations [4] [5]. The major themes include Automation for Efficiency; Leadership for Adoption; Resilience against 

Threats [6] [7]. This study will provide actionable insights for practitioners.  

 

Related Work 

Earlier research and literature focused on the application of DevOps within finance and the use of automation, and security as 

key components of that implementation. Prior work has demonstrated how Continuous Delivery (CD) can be integrated into 
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regulated financial environments through compliant architectural patterns [8]. Other studies have presented case analyses of the 

transition from Continuous Integration (CI) to Continuous Deployment (CD), offering best practices for automation within 

enterprise pipelines [3]. Cloud-based DevOps implementations in insurance environments have also been evaluated to support 

continuous testing and feedback mechanisms [7]. 

Empirical investigations into CD practices within large financial institutions have analyzed pipeline efficiency improvements using 

survey-based evidence [6]. Frameworks tailored specifically for banking-sector DevOps have been proposed, incorporating 

monitoring, governance, and compliance considerations [9]. Additional research has identified adoption barriers and emphasized 

the importance of organizational knowledge sharing in DevOps transformations [10]. 

Challenges associated with implementing DevOps in financial cloud systems have been systematically analyzed [11], while 

leadership and organizational alignment have been identified as critical success factors in Agile–DevOps transformations in 

financial enterprises [12]. The adaptation of GitOps principles to high-stakes financial deployments has also been explored [1], 

along with containerization strategies designed to reduce operational downtime in e-commerce and financial environments [2]. 

Further research has examined CI/CD availability within FinTech ecosystems [13] and developed taxonomies of DevOps practices 

in financial contexts [14]. Studies have also evaluated team alignment in large financial organizations [15] and investigated 

resilience engineering approaches using GitOps principles [16]. Enterprise-level GitOps adoption within CI/CD pipelines has been 

analyzed [17], and success factors for Continuous Delivery implementations have been identified [18]. Security of financial data in 

cloud-native environments has been extensively studied [4], alongside migration roadmaps from legacy systems to 

microservices-based architectures [19]. Methods for ensuring integrity within financial pipelines have been proposed [20], and 

broader challenges in microservice development have been documented [21]. Additionally, Continuous Delivery applications in 

blockchain systems and service-oriented DevOps models for large organizations have been explored [5], [22]. This collective 

body of work provides information to assist in the development of secure, efficient financial pipelines.

 

Figure 1: Continuous Releases and Continuous Deployment 

Best Practices for Efficient DevOps Pipelines 

Best practices derived from the literature focus on security, modernization, integrity, and change management, clarified with 

structured guidelines. 

DevSecOps in FinTech 

FinTech is particularly reliant on an integrated security model because of its innovative but also highly susceptible to attack 

applications such as mobile banking and blockchain [5] [13]. The DevSecOps security model embeds security into the entire 

development pipeline and shifts left compared to other traditional models of software development [4]. 

Defense-in-Depth, for example, is achieved by utilizing both static Application Security Testing (SAST) and Dynamic Analysis 

(DAST), in the CI stages [20]. With a GitOps model, versioned configurations stored in a Git repository enable automatic scanning 

for vulnerabilities that ensures compliance with regulatory requirements such as GDPR or PCI-DSS [16]. 

To implement FinTech specific practices include using Chaos Engineering to test the resiliency of the system to cyber threats, 

simulating failures within distributed systems [11]. A secure deployment process is maintained through pipeline integrity, 

preserving the consistency of deployments and preventing unauthorized tampering in high-risk environments [20]. 



FCSAI 1(1): 37-42 

 

Page | 39  

Best Practice: Secret Management and Access Controls should be automated in the CD flow to protect PII, thereby reducing the 

risk of breach [4]. Clarity will be increased by clearly defined gates; code review, scan, build, test, deploy. 

 

Figure 2: DevSecOps Pipeline  

Legacy System Modernization 

Transition Monolithic Systems into Microservice Architecture using GitOps for declarative updates [19][21]. A Hybrid Pipelines 

which containerize legacy components to be compatible with Continuous Deployment (CD) [2] can be created with the usage of 

Continuous Releases via CD to minimize disruptions to operations [3][9]. 

Pipeline Integrity & Automation 

Ensure that repositories are Production-Synchronized via pull-based operators in a GitOps Environment [1]; Use Automated 

Testing and Monitoring for Feedback Loops [7][8]. This also provides an environment that allows for immutable deployments of 

applications in a Blockchain or another Fintech environment [5]. 

Leadership & Organizational Change 

Provide Transformational Leadership to Foster Cultural Changes [12]; Create Standardized tools and training processes [14][18]. 

The implementation of service-oriented processes will facilitate Large-Scale adoption [22]. 

Efficiency Metrics 

Track deployment Frequency and Recovery Time; CD has been shown to improve efficiency at financial firms by 20-30% [6][15]. 

 

Practice Area Key Actions Benefits 

DevSecOps Integrate SAST/DAST, chaos testing Risk mitigation, compliance [4] 

Modernization Containerization, incremental CD Reduced downtime [19] 

Integrity Git as truth source, automated scans Auditability [20] 

Automation End-to-end testing, monitoring Faster cycles [7] 

Leadership Training, tool standardization Adoption success [12] 

Table 1: Enhanced Best Practices Summary 

Case Studies 

To increase the analytical depth of this section, empirical studies are synthesized with industry case studies to detail the 

architectures of implementing DevOps, the operational challenges, the mitigations to these challenges, and the documented 

performance outcomes. 
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ING NL: Continuous Delivery in Banking 

A study that focused on the practice of Continuous Delivery (CD) and was conducted in ING NL company found that continuous 

integration and continuous delivery (CI/CD) processes were largely automated using toolsets, such as Jenkins, for supporting 

frequent releases [6] . The survey responses of over 100 DevOps engineers indicated that the main obstacles included the 

fragmentation of tools and cultural resistance at the organizational level. In response to the problems listed above, the bank 

established unified platforms to support its operations and established formal training programs to educate staff, which resulted 

in the bank being able to deploy software applications to production environments up to 20-30 percent faster than before [6]. 

Additionally, the inclusion of automated security scans into the build pipeline allowed for earlier detection of vulnerabilities in 

code when it is integrated into the source control system and aligned the application delivery process with the principles of 

DevSecOps, and enhanced overall transaction processing security. 

Capital One: DevOps Team Alignment 

The researchers analyzed DevOps implementation at Capital One financial services company by using process measures that 

measured the efficiency of development and operations processes through performance metrics such as lead time and change 

failure rates [15]. The company used version-controlled GitOps oriented workflows for managing infrastructure to provide a 

stable CD practice environment. The main problems with implementing these new processes included dependencies on legacy 

systems, numerous integrations and security vulnerabilities in their current pipeline. These issues were resolved by incrementally 

migrating the legacy architecture into a microservice based architecture and adding automated compliance gates to the delivery 

pipeline [15]. This transformation provided an increase in the ability to innovate products especially in the credit service area and 

decreased operational risk by utilizing DevSecOps methods including automatic testing and controlled fault injection [16]. 

Insurance Industry: Cloud-Based Automation 

DevOps is used in the insurance industry, and there has been a successful use of DevOps within the insurance industry using 

cloud-based CI/CD pipeline for the entire process of software development, testing and deployment [7]. This organization was 

able to automate every single stage of their policy management system, therefore eliminating human error and increasing 

efficiency throughout the organization, while also providing real-time feedback loops to enable continuous improvement, and 

shorten the time it takes to react to changes in the marketplace. Although this automation was a success, it also created new 

security concerns for storing and processing sensitive financial information [7]. Therefore, the organization implemented 

encryption technology, access control technology, and ongoing monitoring as part of the CI/CD pipeline to mitigate those 

security concerns. Ultimately, the use of a scalable, automated CI/CD pipeline to process financial data provides additional 

evidence that the principles and technologies of DevOps and cloud native CI/CD can be applied across all industries, including 

the emerging FinTech industry. 

 

Financial Systems-of-Systems: Cloud and DevOps Challenges 

A case study from a financial services firm has documented the integration of DevOps techniques as part of its migration to a 

cloud platform [11]. In implementing CI/CD pipelines across multiple microservices, one of the most difficult tasks was the 

integration of the multiple distributed services. Another challenge was how to integrate security controls into each component 

of the CI workflow. The company utilized a GitOps method to define and enforce the configuration of all applications and their 

infrastructure through declarative files, this enabled automation of testing and deployment for each application. This ultimately 

resulted in increased pipeline speed and increased consistency in deploying applications [11]. From the perspective of FinTech, 

by incorporating DevSecOps practices such as automated scanning for vulnerabilities on an ongoing basis during the 

development process, the company experienced increased resilience in very transaction intensive environments. Ultimately, the 

firm stated that it had achieved a significant increase in the reliability of the overall system and was able to quantify and measure 

reductions in financial loss due to outages. 

 

FinTech Cross-Industry: DevOps Journey 

A recent study of the adoption of DevOps within FinTech companies looked at the transition of companies from using legacy 

development methods to CI/CD methods; specifically looking at how the high availability of financial payment systems could be 

supported in this new paradigm [13]. Through case study analysis, the greatest obstacles to this transition were related to the 

speed and scalability of rapidly growing systems as well as the risk of security breaches due to the nature of the payment 

process environment. These obstacles were mitigated by implementing CI/CD pipelines in containers and deploying 

comprehensive monitoring tools to increase the visibility and stability of these operational processes [13]. 
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The next phase of the research showed how the practice of DevSecOps was integrated into the CD workflow of the company 

using automated security scanning at every point of the delivery lifecycle [13]. As a result, all newly developed APIs and financial 

products would have to adhere to the organization's standard for developing securely while still delivering those products 

quickly. Additionally, the research showed that by utilizing the methodology of GitOps, companies could help maintain 

operational consistency across various domains within an industry by providing a single source of truth through version 

controlled declarative configuration management. 

Collectively, the overall analysis found that to successfully implement GitOps and Continuous Delivery in a FinTech environment, 

companies need to have both very extensive automation to enable greater efficiency [17], as well as significant organizational 

support and leadership to support the required culture transformation [12]. Overall, the case studies together provide a viable 

roadmap for how agile systems can be developed and deployed in a highly secure manner in a fast-moving financial system. 

 

Figure 3: CI/CD Pipeline in Financial Organizations  

 

Challenges and Solutions 

The key challenges to adopting Financial DevOps are that there is a legacy of siloed systems, existing security vulnerabilities, and 

regulatory compliance [21], [4]. The solutions are Hybrid GitOps as a method for migrating from traditional systems [19] and 

DevSecOps with testing [16]. For FinTech the addition of blockchain creates additional complexity, thus CD (Continuous 

Deployment) is used for immutable deployments [5]. Leadership is required to overcome the organizational barriers to 

implementing Financial DevOps [12]. Phased implementation and monitoring will help to mitigate these issues [10], [22]. 

 

Figure 4: Secure DevOps Architecture  
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Conclusion 

GitOps and CD, augmented by DevSecOps, enable efficient, secure pipelines in financial software. Expanded cases and clarified 

practices offer practical guidance, particularly for FinTech. Future work could deepen blockchain integrations [5]. Implementing 

these fosters innovation and resilience. 
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