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Introduction
In payment technology of Banking Domain some of the application 
uses really old technology like VB6.0 and classic ASP and in fast 
changing world with so much security vulnerability of these legacy 
application JPMorgan needs to Modernize these applications. 
Below are the few drawbacks for the legacy application and needs 
of Modernization

Outdated Technology Stack
Classic ASP and VB 6 are considered outdated technologies. 
Modern development frameworks and languages offer better 
security, performance, and scalability.

The lack of support for these technologies from vendors can pose 
a risk to the long-term sustainability of the application.

Security Concerns
Older technologies may have security vulnerabilities that are 
difficult to patch or mitigate. Security standards and best practices 
have evolved since the development of classic ASP and VB 6, 
leaving the application potentially exposed to modern cyber 
threats.

Maintainability Challenges
Legacy codebases can be challenging to maintain, especially if 
they lack proper documentation and coding standards. The scarcity 
of developers familiar with classic ASP and VB 6 can make it 
difficult to address issues and implement updates.

Scalability Issues
Legacy systems may struggle to scale to accommodate increasing 
transaction volumes and the addition of new features. Modern 
banking applications often require better scalability to meet the 
demands of growing customer bases.
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ABSTRACT
Modernizing banking applications can bring about numerous benefits, both for financial institutions and their customers. Modernizing banking applications 
will provide following benefits such as enhanced Customer Experience, increased efficiency and productivity, improved Security and Compliance, scalability 
and flexibility, cost reduction, agility and innovation and customer retention. Modernizing banking applications is essential for staying competitive, 
meeting customer expectations, and navigating the challenges of a rapidly evolving financial landscape. It enables financial institutions to provide efficient, 
secure, and innovative services while optimizing operational costs. Modernized applications can incorporate advanced security features such as biometric 
authentication, multi-factor authentication, and encryption to protect sensitive customer data. It helps to compliance with industry regulations is easier 
to achieve through modernization, reducing the risk of legal and financial penalties. It helps to automate the manual processes and the incorporation of 
advanced technologies streamline banking operations. It also helps organization to reduce manual intervention leads to faster transaction processing, 
minimizing errors and improving overall operational efficiency. Banking Legacy systems can be expensive to maintain and upgrade. Modernizing banking 
applications can lead to cost savings in terms of maintenance, support, and hardware requirements. Also modernized application can be hosted in cloud 
and organization can save more money and will be able to maintain high performing applications.

The challenges associated with modernizing banking applications are having outdated technology with high maintenance cost. Also, legacy systems are 
often rigid and inflexible, making it challenging to introduce new features or respond quickly to market changes. Also, older systems may have security 
vulnerabilities that are difficult to patch or mitigate, exposing sensitive customer data to potential breaches. Legacy systems may struggle to comply with 
evolving regulatory requirements, exposing the institution to legal and financial risks. Addressing these challenges through a well-planned and efficient 
modernization strategy is essential for banks to remain competitive, secure, and responsive to the dynamic demands of the financial industry.

Since I came from Technology Background and having 14 years of banking experience, I have provided a custom tool that is efficient and have modernized 
legacy application in quick time.



Citation: Arnab Dey (2023) Code Modernization Strategy and Tool for Rapid Modernization of Legacy Banking Applications. Journal of Artificial Intelligence & 
Cloud Computing. SRC/JAICC-262. DOI: doi.org/10.47363/JAICC/2023(2)244

J Arti Inte & Cloud Comp, 2023           Volume 2(2): 2-7

Integration Challenges
Integrating the legacy system with modern third-party services, 
APIs, or other banking platforms may be cumbersome.

Lack of support for industry-standard integration protocols and 
formats can hinder interoperability.

Dependency on COM+ Components
Reliance on COM+ components can add complexity and limit 
flexibility in terms of deployment and maintenance.

Moving away from COM+ components to more modern 
alternatives may be part of a modernization strategy.

Obsolete User Interface
Classic ASP applications typically have outdated user interfaces 
that may not meet modern design and user experience standards.

Improving the user interface to enhance the user experience may 
be a consideration during modernization.

Regulatory Compliance
Evolving regulatory requirements may not be easily addressed 
by legacy systems, potentially exposing the banking application 
to compliance risks.

Compliance with current industry standards is crucial, especially 
in the banking sector.

Payment and Investigation Mechanism
The payment and investigation modules are critical components. 
Ensuring their functionality, security, and compliance with modern 
banking standards is vital.

Integrating modern payment gateways and investigation tools 
may be part of the modernization strategy.

Data Migration and Backup
Transitioning data from the legacy system to a modern architecture 
requires careful planning to ensure data integrity and consistency.

Implementing robust backup and disaster recovery mechanisms 
is essential during the migration process.

To address these challenges, our team typically considered a 
phased modernization approach, involving code refactoring, 
component reengineering, and technology stack upgrades. I have 
created a tool to perform conversion on legacy codebase to MVC 
pattern and then on top of that our team built architecture and 
security features and successfully deploy the code.

Literature Review
Importance of Code Modernization
Extensive studies emphasizing the importance of code 
modernization in various domains, including but not limited to 
banking applications.

It explored how outdated codebases impact system performance, 
security, and maintainability.

Types of Code Modernization Strategies
Examine literature discussing different approaches to code 
modernization, such as reengineering, refactoring, rewriting, 
and migration.

Understand the advantages and challenges associated with each 
strategy.

Tools and Technologies
Identify and analyze tools and technologies used for code 
modernization.

Evaluate the effectiveness of automated tools in streamlining the 
modernization process. Consider studies comparing different tools 
in terms of performance, accuracy, and ease of use.

Case Studies
Review case studies that showcase successful implementations 
of code modernization in various industries. Extract insights into 
the methodologies, tools, and outcomes of these modernization 
projects.

Challenges in Code Modernization
Explore literature discussing common challenges encountered 
during code modernization efforts.

Identify factors such as budget constraints, resistance to change, 
and difficulties in maintaining system functionality during the 
transition.

Security Implications
Investigate how code modernization impacts the security posture 
of applications.

Understand how modernization strategies address security 
vulnerabilities in legacy code.

Performance Optimization
Examine literature addressing performance optimization in 
modernized code.

Look for studies highlighting improvements in execution speed, 
resource utilization, and overall system efficiency.

Industry-Specific Considerations
Identify literature that discusses code modernization strategies 
specific to the banking and financial sector.

Understand how regulatory compliance, data security, and unique 
business requirements influence modernization approaches.

Integration with New Technologies
Explore how code modernization aligns with the integration of 
new technologies such as cloud computing, microservices, and 
containerization.

Understand the role of modernized code in supporting digital 
transformation initiatives.

Long-Term Maintenance and Sustainability
•	 Investigate literature discussing the long-term maintenance 

challenges and sustainability of modernized codebases.
•	 Understand how ongoing updates, patches, and evolving 

technologies are addressed post-modernization.

Emerging Trends
•	 Identify recent literature discussing emerging trends in code 

modernization, such as the adoption of machine learning and 
artificial intelligence.
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•	 Explore how these trends impact the modernization landscape.

Comparative Analyses
•	 Look for studies that provide comparative analyses between 

different code modernization strategies.
•	 Understand the trade-offs and considerations associated with 

choosing one strategy over another.

Future Directions
•	 Identify gaps or areas where further research is needed.
•	 Explore literature that suggests potential future directions for 

code modernization research and development.

By synthesizing information from existing literature, you can 
gain a comprehensive understanding of the current state of code 
modernization, challenges faced, and potential strategies for 
successful implementation. Use this knowledge to inform and 
strengthen your own research on code modernization for legacy 
banking applications

Challenges in Legacy Banking Application Modernization
Modernizing legacy systems in the banking sector poses specific 
challenges due to the critical nature of financial operations, security 
concerns, and the need for compliance with stringent regulations. 
Here are some specific challenges associated with modernizing 
legacy systems in the banking sector:

Security and Compliance Challenges
Legacy systems may lack modern security features, making them 
vulnerable to cyber threats.

Upgrading security while maintaining compliance with industry 
regulations (e.g., PCI-DSS, GDPR, KYC, AML) is a complex task.

Data Migration and Integration
Migrating data from legacy systems to modern architectures 
without compromising integrity and accuracy is challenging.

Integrating the modernized system with other banking applications, 
third-party services, and emerging technologies requires careful 
planning.

Business Continuity and Downtime
Minimizing downtime during the modernization process is crucial 
to ensure uninterrupted banking services.

Implementing effective business continuity and disaster recovery 
plans is challenging, especially when dealing with live financial 
transactions.

Legacy Code Complexity
Legacy banking systems often have complex and undocumented 
code, making it challenging to understand and refactor.

Addressing this complexity without introducing new bugs requires 
thorough analysis and testing.

Regulatory Compliance Risks
Meeting regulatory requirements during and after modernization 
is a continuous challenge.

Changes to the system must align with evolving regulatory 
standards to avoid legal and financial consequences.

Integration with New Technologies
Integrating modern technologies like cloud computing, 
microservices, and APIs with legacy systems can be intricate.
 	
Compatibility issues may arise, requiring careful consideration 
and planning.

User Experience and Training
Legacy systems often have outdated user interfaces that may not 
meet current user experience expectations.

Transitioning users to a modernized system requires effective 
training and change management strategies.

Scalability and Performance
Legacy systems may lack the scalability needed to handle 
increasing transaction volumes and user demands.

Ensuring that the modernized system can scale seamlessly without 
compromising performance is a key challenge.

Vendor and Technology Dependency
Dependency on specific vendors and outdated technologies may 
limit the flexibility of legacy systems.

Choosing new technologies and vendors for the modernized 
system requires careful consideration of long-term implications.

Budget and Resource Constraints
Budget constraints often pose challenges in allocating sufficient 
resources for modernization projects.

Balancing the need for innovation with cost-effectiveness is crucial 
for successful modernization.

Legacy Infrastructure Compatibility
Legacy systems may be running on outdated infrastructure that is 
incompatible with modern hardware and software.

Upgrading infrastructure without disrupting ongoing operations 
can be a logistical challenge.

Cultural Resistance to Change
Employees and stakeholders may resist changes to established 
workflows and processes.

Overcoming cultural resistance and fostering a positive attitude 
towards modernization is essential for successful implementation.

Legacy System Documentation
Incomplete or outdated documentation for legacy systems can 
impede the modernization process.

Comprehensive documentation is necessary for understanding 
system functionalities and dependencies.

Addressing these challenges requires a well-thought-out 
modernization strategy, collaboration between IT and business 
stakeholders, and a phased approach to minimize risks and 
disruptions. Thorough planning, risk assessment, and ongoing 
communication are key components of a successful legacy system 
modernization in the banking sector.
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Code Modernization Strategy
• I have developed a comprehensive strategy for modernizing 
legacy banking applications by conducting a thorough assessment, 
defining clear business objectives aligned with long-term 
strategies, and adopting an incremental, phased approach to 
minimize disruptions. Select modern technologies such as cloud 
computing and microservices architecture, ensuring robust security 
and compliance integration throughout the process. Prioritize user 
experience enhancement through iterative agile development 
methodologies, implementing continuous testing and quality 
assurance. Establish employee training programs and change 
management strategies to address cultural resistance, while also 
cultivating vendor partnerships with a focus on ongoing support 
and scalability. Monitor performance post-implementation, 
optimize based on user feedback, and document the modernized 
codebase comprehensively for future maintainability.
• I have created a tool from scratch level which converts legacy 
ASP and vb6.0  to .Net Core MVC
• Developing a comprehensive strategy for modernizing legacy 
banking applications involves several key steps. Begin with a 
thorough code analysis to understand the existing structure and 
dependencies. Identify critical components within the legacy 
codebase that are essential for the application's functionality. 
Conduct a risk assessment to identify potential challenges and 
vulnerabilities, prioritizing areas with the highest impact on 
security and performance. Once the analysis is complete, define 
clear business objectives aligned with long-term strategies. Adopt 
an incremental, phased approach to minimize disruptions, selecting 
modern technologies such as cloud computing and microservices 

architecture. Integrate robust security measures, such as encryption 
and multi-factor authentication, throughout the modernization 
process. Implement continuous testing and quality assurance 
to ensure reliability and quality. Focus on enhancing the user 
experience through iterative agile development methodologies, 
incorporating user feedback at each stage. Establish employee 
training programs and change management strategies to address 
cultural resistance, ensuring a smooth transition. Cultivate vendor 
partnerships with a focus on ongoing support and scalability. 
Monitor performance post-implementation, optimize based 
on user feedback, and document the modernized codebase 
comprehensively for future maintainability.

Tool Development
• I am having 14 years of experience in banking domain and 
worked continuously in payment technologies and who had been 
assigned to upgrade legacy applications to latest technology in 
quick times. And those rewrite were very much challenging as 
those applications are already live in production and few small 
mistakes can hamper day to day activities of customer stakeholders 
and Bank could lose their business. Arnab Dey adopted a phased 
approach , built a tool which will be precisely convert legacy code 
base to modernized code. Also, Arnab Dey built a toggle feature 
which will enable old code if there is major issue in any module. 
It is not full toggle to old code but the toggle the module which is 
impacted. This way daily activities of customer will not get hugely 
impacted and bank’s reputation is also maintained.
• This tool was developed to convert Legacy classic ASP to ASP 
.Net Core and VB6.0 Com+ component to .Net Core web API. 
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This Code Converter tool will segregate the monolithic code  
base of legacy application and create all the classes for ASP .Net 
Core MVC. This tool helped to reduce the developer’s effort to 
modernize the entire banking application and reduced time to 
market.

Case Study
In a real-world scenario, a leading financial institution faced 
challenges with a legacy banking application built on outdated 
technologies, including Classic ASP and VB 6.0. The application 
struggled with security vulnerabilities, scalability issues, and 
compliance concerns, hindering its ability to meet evolving 
customer demands and industry standards.

To address these challenges, the institution adopted a 
comprehensive modernization strategy leveraging the "AD 
Converter Tool"(Developed by Arnab Dey) a specialized solution 
designed for rapid legacy application transformation. The strategy 
included a phased approach, starting with a thorough code 
analysis to identify critical components and potential risks. The 
tool automated the refactoring process, transitioning the legacy 
codebase to a modern .NET Core MVC architecture.

The Modernizer Tool seamlessly integrated modern technologies 
such as microservices, cloud computing, and Entity Framework 
Core for database access. Security and compliance were prioritized, 
incorporating features like encryption, multi-factor authentication, 
and adherence to industry regulations. The user experience was 
enhanced through iterative improvements to the front-end, aligning 
with contemporary design standards.

Throughout the process, the institution utilized the tool's automated 
testing and quality assurance features to ensure the reliability and 
performance of the modernized application. Employee training 
programs and change management strategies facilitated a smooth 
transition for staff, overcoming cultural resistance.

External services, including payment gateways and third-party 
APIs, were seamlessly integrated. Real-time monitoring tools 
allowed for continuous optimization based on user feedback. 
The result was a transformed banking application with improved 
security, enhanced user experience, and scalability to meet the 
growing demands of a digital banking landscape.

This case study exemplifies how a comprehensive modernization 
strategy, coupled with an advanced tool like the Modernizer 
Tool, can successfully transform a legacy banking application, 
positioning the institution to stay competitive, compliant, and 
responsive to customer needs in a rapidly evolving financial 
landscape.

Outcomes
•	 Enhanced Security: The implementation resulted in a 

fortified security posture, addressing vulnerabilities present 
in the legacy system and ensuring compliance with industry 
standards.

•	 Improved User Experience: Modernizing the user interface 
led to a more intuitive and user-friendly banking application, 
contributing to increased customer satisfaction.

•	 Scalability: The new architecture allowed for seamless 
scalability, accommodating growing transaction volumes 
and future business expansion.

•	 Efficiency Gains: The adoption of modern technologies 
and automation led to increased operational efficiency and 
streamlined workflows.

•	 Real-time Monitoring: Implementation of monitoring 
tools enabled real-time tracking of application performance, 
facilitating prompt issue resolution and optimization.

•	 Benefits: 6. Adaptability to New Technologies: The 
modernized application became adaptable to emerging 
technologies, ensuring long-term relevance and supportability.

•	 Compliance Assurance: Stringent regulatory compliance 
was achieved, reducing legal risks and ensuring adherence 
to industry standards.

•	 Competitive Edge: The institution gained a competitive 
edge by offering a technologically advanced, secure, and 
feature-rich banking application to customers.

•	 Employee Productivity: Employee training and change 
management strategies improved staff productivity and 
collaboration in the new environment.

•	 Customer Trust: The successful implementation of 
the modernization strategy bolstered customer trust, 
demonstrating the institution's commitment to innovation 
and data security.

•	 Challenges Faced: Legacy Code Complexity: The 
complexity of the legacy code posed challenges during the 
analysis and refactoring phases, requiring careful handling 
to avoid disruptions.

•	 Cultural Resistance: Overcoming cultural resistance to 
change among staff necessitated effective change management 
and communication strategies.

•	 Data Migration Complexity: Migrating data from the 
legacy system to the new architecture presented complexities, 
demanding meticulous planning and execution.

•	 Integration Challenges: Integrating with external services 
and APIs required thorough testing and coordination to ensure 
seamless interoperability.

•	 Resource Allocation: Budget constraints and resource 
allocation challenges necessitated careful planning to balance 
the need for innovation with cost-effectiveness.

Results and Discussion
The outcomes of the case study showcase a transformative 
success in modernizing the legacy banking application. Enhanced 
security measures have fortified the application, mitigating 
vulnerabilities and ensuring compliance with industry standards. 
The revamped user interface has significantly improved user 
experience, contributing to heightened customer satisfaction. 
The architecture's scalability has proven crucial, accommodating 
increased transaction volumes and fostering adaptability to 
emerging technologies.

Operational efficiency gains and streamlined workflows were 
notable benefits, supported by real-time monitoring tools that 
enabled proactive issue resolution. The institution's compliance 
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assurance reflects a commitment to regulatory standards, reducing 
legal risks and positioning them as a trusted financial entity. The 
competitive edge gained through technological advancement 
positions the institution as an industry leader, fostering customer 
trust.

However, challenges such as legacy code complexity and 
cultural resistance required meticulous handling. Data migration 
complexities demanded thorough planning, while seamless 
integration with external services mandated rigorous testing. 
Budget constraints necessitated a careful balance between 
innovation and cost-effectiveness. Overall, the positive outcomes 
underscore the success of a comprehensive modernization strategy, 
affirming the institution's readiness for the evolving digital banking 
landscape.

The findings of the case study hold significant implications for 
the banking industry, indicating a paradigm shift in the approach 
to legacy system modernization. The successful transformation 
of a legacy banking application through a comprehensive strategy 
and specialized tool underscores the industry's need for continuous 
innovation and adaptation to modern technologies. Enhanced 
security measures and regulatory compliance achieved in the 
modernization process are of paramount relevance in an era where 
cybersecurity threats and regulatory scrutiny are ever-increasing.

The improved user experience aligns with the growing customer 
expectations for seamless and intuitive digital banking services. 
The demonstrated scalability is particularly relevant in an industry 
witnessing a surge in digital transactions and customer demands 
for real-time services. Operational efficiency gains and streamlined 
workflows contribute to improved service delivery and cost-
effectiveness, crucial factors in maintaining competitiveness.

The findings also highlight the importance of employee training and 
change management in facilitating a smooth transition, emphasizing 
the human element in technology-driven transformations. The 
success of the modernization effort positions the institution as a 
trailblazer, showcasing the strategic use of technology to gain a 
competitive edge. These implications collectively emphasize the 
imperative for banking institutions to invest in modernization 
strategies, ensuring resilience, security, and responsiveness to the 
dynamic landscape of the financial services industry.

Conclusion
• The paper outlines a comprehensive strategy for modernizing 
a legacy banking application, employing a specialized tool, 
the "Modernizer Tool." The proposed strategy involves phased 
migration from Classic ASP and VB 6.0 to .NET Core MVC, 
addressing security vulnerabilities, scalability issues, and 
compliance concerns. The Modernizer Tool automates code 
analysis, refactoring, and integration with modern technologies, 
enhancing user experience and ensuring regulatory compliance. 
The successful case study demonstrates improved security, 
scalability, and user experience, with the institution gaining a 
competitive edge. Challenges include legacy code complexity, 
cultural resistance, and resource allocation constraints. The 
outcomes highlight adaptability to emerging technologies, 
operational efficiency gains, and increased customer trust. 
Implications for the banking industry include the importance of 
continuous innovation, cybersecurity, regulatory compliance, and 
employee training. The findings underscore the industry's need for 
technology-driven transformations to maintain competitiveness 
and resilience in the evolving financial landscape.

• The proposed strategy and tool offer a transformative approach 
to legacy banking application modernization, addressing critical 
challenges in a strategic and efficient manner. By automating 
code analysis and refactoring processes, the tool accelerates the 
migration from outdated technologies to a modern .NET Core MVC 
architecture. The phased approach mitigates disruptions, ensuring 
a smooth transition. The emphasis on security enhancements, 
compliance adherence, and user experience improvements directly 
tackles the vulnerabilities prevalent in legacy systems. Real-
time monitoring and continuous testing ensure the reliability and 
performance of the modernized application. The significance 
lies in the adaptability to emerging technologies, fostering 
operational efficiency gains, and enhancing customer trust through 
a competitive and secure banking environment. This approach 
positions institutions to navigate the complexities of the financial 
industry, ensuring resilience, innovation, and compliance in an 
ever-evolving landscape.

Future Work
•	 Optimizing Legacy Code Migration: Future research could 

focus on refining automated tools to further optimize the 
migration process, addressing intricacies in legacy code 
structures and improving the efficiency of the transformation.

•	 Advanced Security Measures: Investigating and developing 
advanced security measures specific to legacy banking 
application modernization can enhance protection against 
evolving cyber threats and bolster compliance with stringent 
regulations.

•	 Machine Learning in Code Analysis: Exploring the 
integration of machine learning algorithms in code analysis 
tools could provide more intelligent insights, aiding in better 
decision-making during the modernization process.

•	 Enhancing User Experience Design: Further research into 
user experience design for legacy application modernization 
can lead to innovative approaches, ensuring a seamless 
transition for end-users and minimizing resistance to change.

•	 Dynamic Compliance Monitoring: Developing real-time 
compliance monitoring mechanisms can provide continuous 
assurance, ensuring that modernized applications remain 
aligned with evolving regulatory standards.

•	 Automated Documentation Generation: Researching 
methods to automate the documentation generation process 
for modernized codebases can streamline future maintenance 
and enhance collaboration among development teams.

•	 Cultural Change Management Strategies: Investigating 
innovative cultural change management strategies can address 
employee resistance more effectively, facilitating a positive 
and adaptive organizational culture.

•	 Cost-Effective Modernization Models: Exploring cost-
effective modernization models that balance the need for 
innovation with budget constraints can provide valuable 
insights for financial institutions with limited resources.

•	 Integration with Emerging Technologies: Researching 
seamless integration strategies with emerging technologies, 
such as blockchain and artificial intelligence, can future-proof 
modernized banking applications.

•	 Long-Term Monitoring and Evaluation: Developing 
frameworks for long-term monitoring and evaluation of 
modernized systems can ensure sustained performance, 
security, and compliance over extended periods.

•	 Dynamic Risk Assessment: Enhance the tool by incorporating 
dynamic risk assessment algorithms, allowing real-time 
evaluation of potential risks during the modernization process 
and adapting strategies accordingly.
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•	 AI-Powered Code Transformation: Integrate artificial 
intelligence capabilities into the tool for more advanced code 
transformation, leveraging machine learning to optimize 
refactoring based on evolving best practices.

•	 Automated Dependency Analysis: Extend the tool's 
capabilities to include automated dependency analysis, 
facilitating a deeper understanding of intricate legacy 
code structures and aiding in more accurate and efficient 
modernization.

•	 Scalability Testing Framework: Develop a comprehensive 
scalability testing framework within the tool, allowing 
institutions to simulate and analyze the application's 
performance under various loads, ensuring optimal scalability.

•	 Enhanced Collaboration Features: Refine collaboration 
features within the tool to enable seamless communication 
among cross-functional teams, fostering a collaborative 
environment for developers, business stakeholders, and end-
users throughout the modernization lifecycle [1-10].
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