
 

          
 

 

Copyright © WCRG The Author(s) This article is distributed under a  

Creative Commons Attribution-Share A like 4.0 International License. 

    1 

International Journal of Applied Data Science & Modern Computing  

Vol. 3, No. 2, 2020 

Doi: 10.67228/30713498/IJADSMC-2020PII4U1C 

PP. 01-22 

World Comet Research Group 

Original Article 

Modernizing Legacy Wealth Management Workflows 

through Microservices and Front-End Replatforming 

 

Abhiram Potharaju 

Senior Software Engineer, Wells Fargo–Trust & Wealth Technology, USA. 

Received: 10-30-2020               Revised: 11-20-2020               Accepted: 11-27-2020           Published: 11-30-2020 

 

ABSTRACT 

The wealth management industry is in the middle of quickly replacing legacy monolithic systems, which offer 

reliable core processing but are costly to maintain, don’t scale well and have inflexible architectures and 

outdated user interfaces, in order to meet changing regulatory demands and digital customer expectations. To 

tackle these challenges, financial institutions are employing a dual-pronged approach to modernization 

combining a microservices architecture with a front-end re-platforming. It can decompose monolithic 

applications into loosely coupled, domain-driven services like portfolio management, compliance & client 

onboarding, enabling independent deployments, horizontal scaling and fault isolation through secure APIs 

and automated DevOps pipelines. At the same time, the presentation layer can be modernized with a modern 

front-end framework (React, Angular or Web Components) allowing banks to provide responsive, real-time, 

omnichannel client experiences without disrupting core operations. In this paper we present a phased migration 

framework for replacing legacy components in phases to reduce operational risk. The results show a tremendous 

improvement in scalability, deployment frequency, service availability, response times and overall 

maintainability, laying the agile foundation for future innovations such as robo-advisory services, AI and real-

time analytics. 
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1. INTRODUCTION 

The wealth management industry is experiencing an unparalleled upheaval at an accelerated 

rate worldwide. Financial institutions are increasingly competing on their digital offerings, operational 

efficiency and personalized customer engagement. Today, investors expect a digital experience that’s 

as frictionless as the best of tech. They want instant portfolio data, intelligent investment advice, mobile 

access, secure online transactions and personalized financial planning.  To meet these expectations, we 

need software platforms that provide continuous innovation, rapid deployments, high scalability and 

seamless integrations with an ever-growing ecosystem of financial services.[16]. But many wealth 

management firms still rely on legacy software systems that were developed decades ago with 

monolithic architectures and tightly coupled application components. These systems have been the 

backbone of core financial operations for years but are often lacking the agility to adapt to rapidly 

changing business requirements and technology. [14]. 

 

In wealth management applications, portfolio management, customer relationship 

management, investment processing, reporting, compliance monitoring, billing and authentication are 

generally monolithic. If one functional module is changed, the whole application has to be tested and 

deployed. This can really stretch out the software delivery cycles.[5]. Legacy systems are often built on 

older programming languages, proprietary middleware and older user interface technologies resulting 

in higher maintenance costs and lower developer productivity. These architectural constraints impose 

significant operational challenges on financial institutions as the regulatory landscape changes and 

digital customer expectations grow.  

 

Cloud computing, containerization, microservices architecture and modern front-end 

frameworks have changed the way enterprises develop software in recent years. Organizations are 

moving away from monolithic systems towards modular service-oriented architectures that allow 

independent deployment, fault isolation and elastic scalability and continuous delivery.[3]. 

 

And front-end modernization efforts are turning legacy web applications into responsive, 

component-based user interfaces that can provide consistent digital experiences across desktop, tablet 

and mobile platforms. These technological advances offer financial institutions an opportunity to 

upgrade their legacy applications and to continue some of the more important business functions while 

lowering the risks of migration.[10]. 

 

This study investigates a hybrid approach to modernize legacy workflows in wealth 

management by means of microservices architecture and front-end replat forming. The proposed 

approach supports incremental migration strategies in highly regulated financial environments. The 

approach is designed to be scalable, maintainable, interoperable, secure and customer focused. 

 

1.1. Background of Legacy Wealth Management Systems 

For decades, enterprise software platforms have been the foundation of wealth managers’ 

operations, enabling them to manage portfolios, dispense advice, generate financial reports, manage 
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clients, check compliance, file taxes and process transactions. Many of these platforms were built in a 

monolithic fashion where the business logic, presentation layers and database interactions were tightly 

coupled in the same deployable application.[11]. This architecture worked fine in the early days of 

enterprise computing, but is severely limited in today’s digital environment, where software is 

continuously evolving and business needs are rapidly changing.  

 

These legacy systems have been customized over the years to support institution-specific 

business processes. This has led to very complex codebases that are hard to understand, maintain and 

evolve. Regression testing is a common practice in software. Some unforeseen effects on unrelated 

parts may happen due to a change in one functional area. This results in longer development cycles, 

higher operational risks and organizations are not able to respond quickly to market opportunities. 

These challenges have led global financial institutions to seek modernization strategies in a way that 

maintains existing business capabilities and enhances architecture flexibility and technology 

sustainability.[4]. 

 

1.2. Challenges in Traditional Wealth Management Platforms 

Most traditional wealth management platforms are hamstrung by technical and operational 

barriers that inhibit organizational agility and innovation. The downside is that the application 

components are tightly coupled, so you can’t deploy the business functions independently. It also 

means more dependence on the whole system. The more complex the application, the more difficult to 

maintain it. Software requires a lot of coordination between development teams and lengthy testing 

cycles before it can safely be put into release. 

 

Another big problem with monolithic applications is scalability.  But when markets are busy, 

companies need to scale applications, not just business functions. This results in poor resource 

utilization and high infrastructure cost. Legacy user interface also results in variable customer 

experience due to legacy web technologies, missing mobile responsiveness and different navigation 

schemes. Proprietary interfaces, lack of interoperability standards and integration with external 

financial service providers, cloud platforms and third-party APIs. 

 

Modernisation is also complicated by security and regulatory compliance. Financial 

institutions’ software platforms need to be upgraded to meet the changing needs for data privacy, 

cybersecurity, anti-money laundering (AML), know-your-customer (KYC) and financial reporting 

regulations. However, realizing these changes for tightly coupled legacy systems incurs significant 

redevelopment efforts leading to increased implementation costs and compliance risks. 

 

1.3. Microservices Architecture for Financial Applications 

Microservices architecture is a scalable pattern for building enterprise applications. It 

decomposes a complex system into independent deployable components. One microservice = One 

business capability; Each service has its own data where appropriate. Microservices communicate with 
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each other using lightweight APIs.[6]. Using this architectural style, developers can build, deploy, 

monitor, and scale each individual service without affecting the rest of the application.  

 

Wealth management systems business domains are good fit for Microservices. These are: client 

onboarding, portfolio management, investment execution, financial reporting, compliance verification, 

document management, authentication, notification services. They can also provide the ability to 

release independently, lowering the operational risk of large software releases, and deliver new 

investment products, regulatory changes and customer features more quickly. Fault isolation also 

helps prevent a failure in one service from cascading to the entire application, improving the resilience 

and availability of the overall system. 

 

Microservices are designed for cloud-native deployment models, such as those used with 

container orchestration platforms like Kubernetes and Docker. Microservices are a huge catalyst for 

software delivery and DevOps automation and continuous integration/continuous delivery pipelines 

make it easier to scale and maintain in operations. 

 

1.4. Front-End Replat forming and Modern User Experience 

“We are solving the scalability and maintainability problems by updating the backend, while 

replat forming the front end is about improving customer experience for digital wealth management 

services,” he said. Many older web apps have interfaces that are rendered on the server, legacy 

JavaScript libraries, or proprietary web technologies that do not meet modern usability standards. 

Interfaces often do not respond, navigation is inconsistent, they are not accessible and not well 

optimized for mobile. 

 

Modern front-end frameworks (react, angular, vue.js and svelte) in component-based 

development This helps in code reusability, code maintainability and user interface consistency. The 

current way of developing front end applications is by consuming backend APIs with RESTful services 

or GraphQL.  This also decouples presentation logic from business logic and allows evolution of user 

interfaces independent of backend services. Wealth advisors can increase operational efficiency and 

customer satisfaction by implementing features such as responsive dashboards, interactive portfolio 

visualization, real-time market updates, personalized notifications, and secure digital onboarding 

processes. 

 

The front-end replat forming is complementary to long-term digital transformation initiatives 

such as the incorporation of emerging technologies such as artificial intelligence (“AI”) assistants, robo-

advisory, biometric authentication and advanced financial visualization tools. 

 

1.5. Research Objectives and Contributions 

The objective of this thesis is to develop an end-to-end modernization framework to re-architect 

the legacy wealth management processes by using microservices architecture and front-end replat 
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forming. The proposed framework is aimed at providing scalability, maintainability, optimal 

deployment, interoperability, customer experience, regulatory compliance and business continuity.  

 

The key contributions of this work are: 

• We propose a phased approach to modernising legacy wealth management applications.  

• Design Microservices Architecture Based on Wealth Management Business Domains   

• Front-end replat forming strategy update: API first approach.  

• DevOps, cloud-native deployment, containerization.  

• Performance, scale and maintainability analysis to quantify the benefits of modernization  

• To lead the digital transformation of the financial institutions. 

 

2. LITERATURE REVIEW 

Modernizing legacy software systems is a growing research topic in the field of enterprise 

information systems, especially in the banking, insurance and wealth management sectors where long-

lived software platforms continue to underpin mission-critical business operations.[19]. Today, the 

rapid evolution of cloud computing, distributed systems, containerization, application programming 

interfaces (APIs), and modern web technologies have led financial institutions to design, deploy, and 

maintain software applications in very different ways.[17]. Researchers have been increasingly focused 

on architectural approaches that improve the scalability, maintainability, interoperability and 

customer experience of software, while ensuring the necessary reliability and security in highly 

regulated financial environments. 

 

Previous studies have shown that digital transformation is not only a technology migration but 

also a strategic re-engineering of the organization in terms of software architecture, business processes, 

operational automation, and customer-centric service delivery. Much of the research on microservices 

architecture, DevOps automation, API ecosystems and modernizing the front end is in isolation, with 

very little research on using them together in legacy wealth management systems. This literature 

review summarizes previous research, discussing current methodologies and gaps that motivate the 

proposed modernization framework. 

 

2.1. Legacy System Modernization 

Legacy software systems continue to be used by many financial institutions because they are 

tried and tested, regulatory compliant, and have built up business functionality over the years. Wealth 

management platforms traditionally provide portfolio administration, client relationship 

management, investment processing, tax reporting, compliance monitoring, settlement, and financial 

reporting. They are monolithic tightly coupled applications. But while these systems may be 

operationally stable, they are increasingly struggling to keep up with modern business needs for 

speedy innovation, constant software delivery, integration with cloud technologies and personalised 

digital services. 
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Legacy modernization is defined by the researchers as the systematic migration of existing 

software systems to modern architectures, without impacting the business operations they support.[2]. 

The first wave of modernization efforts consisted mainly of code refactoring, database migration, 

interface redesign, or middleware integration. These techniques improved the maintainability of the 

software but often maintained the underlying monolithic architecture which limited long term 

scalability and flexibility. Recent research indicates that incremental modernization approaches 

gradually decompose monolithic applications into modular service-based components, while still 

maintaining ongoing business continuity.[15]. 

 

It has been empirically proved that incremental modernization reduces the risk of the project 

much more than does the complete replacement of the system. Phased migration offers organizations 

lower implementation costs, shorter deployment cycles, better software quality and less operational 

disruption. Researchers also mention disadvantages of service decomposition, dependency 

management, organizational change and integration with legacy database. The results show that 

modernization is possible if they are well architected and supported by strong governance and 

migration strategies. 

 

2.2. Microservices in Financial Services 

Microservices architecture is one of the most important paradigms of software engineering to 

build scalable enterprise applications. Microservices is a software development approach that involves 

a collection of loosely coupled services. Each service exposes some business functionality. Unlike 

monolithic systems, all business functions are in a single application executable. Services communicate 

via lightweight APIs, and are built, deployed, monitored and scaled independently.  

 

Software and digital transformation are giving financial institutions the agility to head to 

microservices. Research has demonstrated that microservices enable the independent deployment of 

core financial services including client onboarding, portfolio management, investment execution, 

compliance checking, payment processing, document management, notification services and 

authentication. Independent service ownership leads to higher developer productivity as small teams 

can focus on well-defined business domains without the overhead associated with coordinating large, 

enterprise-wide deployments. 

 

In the microservice context, several studies highlight the importance of Domain-Driven Design 

(DDD) to define the right service boundaries.[4]. 4 Services are decomposed by business capabilities, 

not technical layers. This makes loosely coupled services that are easy to maintain. Event driven 

architectures, asynchronous messaging systems and API gateways provide service communication, 

scalability and fault-tolerance.[7]. 

 

But the researchers identified some challenges for implementation. The more distributed the 

architecture, the more difficult it is to operate. service discovery, monitoring, distributed transactions, 

network latency, data consistency, security management and so on. 5. Organizations need to invest in 
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container orchestration, centralized logging, observability platforms and automated deployment 

pipelines to gain benefits from microservices architecture. 

 

Using microservices technology on their wealth management platforms, financial services firms 

can accelerate the deployment of new investment products, link to third-party market data providers, 

provide personalised investment advice, and expand digital advisory services – all while remaining 

compliant and operationally resilient. 

 

2.3. API-Driven Digital Transformation 

Application Programming Interfaces (APIs) are at the heart of the digital transformation of 

today’s financial ecosystems.[13]. APIs are the industry standard way for internal enterprise 

applications, cloud services, third party fintech platforms, regulatory systems and customer facing 

digital channels to communicate with each other. API-driven architectures enable modularity, 

interoperability and independent evolution of business services rather than tight coupling of software 

components. 

 

The financial services industry is now using APIs everywhere, driven by the increasing 

prevalence of Open Banking initiatives and the regulatory landscape for secure data sharing among 

financial institutions. API-first development strategies also accelerate software innovation, researchers 

say, by allowing organizations to expose reusable business capabilities without changing underlying 

core systems. Wealth management apps are increasingly adopting APIs for bringing in market data, 

verifying identities, analysing portfolios, executing investments, reporting taxes, processing payments 

and communicating with customers. 

 

API gateways are an important component of distributed micro-services architectures and 

provide authentication, authorization, rate limiting, request routing, logging and security enforcement. 

It has been demonstrated that centralized API management delivers governance, scalability, and a 

reduction in complexity for development. RESTful APIs and Graph QL are also common methods of 

communication, as they allow for a lightweight platform-independent integration of web, mobile and 

cloud applications. 

 

But API ecosystems also create new challenges for cybersecurity. Researchers identify OAuth 

2.0, OpenID Connect, JSON Web Tokens (JWT), Transport Layer Security (TLS) and zero-trust security 

principles as key to secure communication between services to help protect sensitive financial data. 

Robust API governance, therefore, is a key success factor for enterprise modernization efforts. 

 

2.4. Front-End Replat forming Technologies 

The presentation layer is the interface with the customer for digital financial services. Today, 

most of the wealth management platforms are built on legacy server rendering web technologies, 

proprietary frameworks or tightly coupled presentation logic which makes them less responsive, hard 
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to maintain and not cross platform. The front-end re-platforming is a critical part of digital 

transformation initiatives to enhance user experience based on principles of modern architecture. 

 

The modern front-end development ecosystem is based on component-based architectures like 

the popular frameworks React, Angular, Vue.js and Svelte. The technologies provide standard APIs to 

decouple the user interface components from the back-end business logic. The backend service and 

presentation layer can be worked on separately. Component based development is claimed to deliver 

a host of benefits such as improved maintainability, easier testing, faster feature development and 

greater consistency across digital channels.  

 

The front-end is built on Progressive Web Applications (PWAs) which allow offline working, 

push notifications, responsive design and native mobile experience without the need of mobile apps. 

Modern front-end technology, responsive design and accessibility standards mean that today’s 

financial institutions can provide seamless omnichannel experiences on desktop, tablet and 

smartphone. 

 

The front-end modernisation is also said to provide a big improvement in customer 

engagement, with intuitive navigation, interactive portfolio visualisation, real-time investment 

dashboards, personalised recommendations and seamless digital onboarding processes. But scientists 

say that to replat form successfully you need to be diligent in areas like performance optimisation, 

security, browser compatibility, accessibility compliance and integration with existing back-end 

systems.  

 

2.5. DevOps, CI/CD, and Cloud Deployment 

More and more companies are adopting DevOps practices to unify software development, 

quality assurance, infrastructure management, and operational monitoring in delivery pipelines.[1]. 

CI/CD (Continuous Integration and Continuous Deployment) - CI/CD is the automation of the 

building, testing, validation and deployment of software. That means organizations can release new 

software updates more quickly, and remain reliable. 

 

DevOps has shown time and again that it can dramatically reduce code deployments, software 

bugs, system downtime, and the time it takes to recover from system failures. CI/CD pipelines have 

automated container image building, vulnerability scanning, automated testing, infrastructure 

provisioning, deployment orchestrations and rollback mechanisms in microservices environments.   

Software containers and orchestration services such as Docker and Kubernetes enable large scale 

deployment, dynamically allocating CPU and memory as required.[8]. 

 

Cloud computing gives you the power to modernize with elastic infrastructure, managed 

database services, server-less computing, distributed storage and built-in monitoring.[18]. Financial 

institutions are building hybrid cloud strategies that incorporate on premise financial systems and 

scalable cloud native microservices that satisfy regulatory and data sovereignty requirements. 
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The researchers also highlighted the role of Infrastructure as Code (IaC) tools like Terraform, 

Ansible and Helm in automating infrastructure provisioning and maintaining consistency across 

development, testing and production environments. Monitoring platforms like Prometheus, Grafana, 

ELK Stack and Open Telemetry can enhance the observability of distributed application ecosystems by 

centralizing metrics collection, trace distributed processes, analyse logs and monitor performance. 

 

Yet to be successful, the financial institutions need to have governance frameworks in place 

around cybersecurity, regulatory compliance, release management, disaster recovery and operational 

resilience. DevOps accelerates software delivery. 

 

2.6. Research Gaps 

A literature review shows considerable advances in enterprise software modernization, 

distributed architectures, API ecosystems, and cloud-native computing. But there are big research gaps 

especially for legacy systems in wealth management. 

 

First, many existing studies are on microservices migration, API management, front-end 

modernization, or DevOps automation, but not their integration in a unified modernization 

framework. Wealth management platforms are highly integrated business processes where backend 

services, customer interfaces, regulatory compliance, security controls and operational workflows all 

need to evolve in concert. There is little literature on integrated modernization strategies to coordinate 

these inter-dependent changes. 

 

Second, although the microservice architecture has been extensively studied in the larger 

context of enterprise software engineering, there are relatively few studies that focus specifically on 

wealth management applications such as portfolio management, financial advisory services, 

investment execution, compliance verification, and customer relationship management. Wealth 

management has specific regulatory, security and operational requirements that pose architectural 

challenges quite different from other business domains. 

 

Third, front-end modernization is often talked about as if it’s only about user interface 

technologies and not about how it fits into the evolving architecture of backend microservices. 

Financial institutions are moving to API-first development models, emphasizing architectural patterns 

that enable decoupled front-end evolution, omnichannel customer journeys and live financial 

visualization. 

 

The second major gap in research is in terms of migration methodologies. There are many 

papers published on target architectures, but little practical advice is available on how to transform 

complex legacy applications in an incremental way, with minimum impact on operations. Businesses 

embarking on modernization projects need to devise phased migration strategies that ensure business 

continuity, compliance to regulations and trust of their customers. 
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Moreover, there are very few empirical studies on the success of modernization with a 

comprehensive set of performance metrics such as scalability, deployment frequency, maintainability, 

service availability, customer experience, security and operational efficiency. What happens today is a 

technical measure of the individual, not the overall business impact. 

 

Finally, there are emerging technologies such as AI, machine learning, blockchain, edge 

computing, explainable AI and cloud-native financial ecosystems that are transforming digital wealth 

management. These technologies will therefore have to be integrated into future modernization 

frameworks with modular, extensible architectures to enable continuous innovation. 

To bridge these gaps, the paper proposes a comprehensive modernization framework based on 

microservices architecture, API-first communication, front-end replat forming, DevOps automation, 

cloud native deployment and phased migration strategies for legacy wealth management workflows. 

The proposed framework is expected to contribute to theory and provide practical implementation 

guidelines for financial institutions in their sustainable digital transformation. 

 

3. RESEARCH METHODOLOGY 

3.1. Research Methodology 

The research follows a Design Science Research (DSR) methodology to develop and validate a 

modernization framework for legacy wealth management platforms. The proposed framework 

modernizes the existing monolithic wealth management systems, ensuring business continuity using 

microservices architecture, API driven communication, front-end replat forming, cloud native 

deployment and DevOps automation. 

 

The approach is based on staged modernization, not on the total substitution of the system. 

This phased approach reduces migration and downtime risk and allows organizations to validate each 

phase of the modernization process before moving forward. The framework is evaluated with 

architectural quality attributes such as scalability, maintainability, deployment frequency, service 

availability, performance, security and customer experience. 

 

The modernization process consists of nine major stages: 

1 Legacy application assessment.  

2 Business capability identification.  

3 Microservices decomposition.  

4 API Gateway implementation.  

5 Front-end replat forming.  

6 Data migration.  

7 Security integration.  

8 Cloud deployment using containers.  

9 Performance evaluation.  
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Each stage contributes toward establishing a cloud-ready digital wealth management platform 

capable of supporting future technological innovations. 

 

3.2 System Architecture 

The proposed architecture is based on a 5-layer logical layered architecture of cloud native 

architecture. The presentation layer is made up of responsive web and mobile applications built on top 

of modern component-based frameworks such as React or Angular. 

 

The API Gateway Layer is the single-entry point of all client requests. There are authentication, 

authorization, routing, throttling, request transformation, monitoring and logging. 

The business services can be deployed independently in the Microservices Layer to support portfolio 

management, client onboarding, investment advisory, reporting, compliance, notification, 

authentication, payment processing, and document management.[9]. 

 

Relational databases, document databases, and distributed caching technologies store 

transactional and analytical data to form the Data Layer. At the Infrastructure Layer we have Docker 

containers, orchestration with Kubernetes, CI/CD pipelines, monitoring platforms, centralized logging 

and cloud infrastructure. 

 

The layered architecture makes each service more independent and reduces dependencies 

between business parts in terms of scaling. 

 

 
Fig 1 - Proposed Legacy Modernization Architecture 

 

Cloud-native architecture illustrating the transformation from a monolithic wealth 

management platform into independently deployable microservices. 
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3.3. Legacy System Assessment 

The first step in the modernization journey is to deep dive into the legacy application. The 

assessment reveals business functions, software dependencies, database relationships, technology 

stacks, deployment procedures, operational bottlenecks, and technical debt accrued over years of 

software evolution. 

 

The evaluation is carried out in terms of the following dimensions: 

• Software that is maintainable  

• Composite apps  

• Module dependencies  

• Bottlenecks in performance  

• obsolescence of technology  

• Disadvantages  

• Comply with regulations  

• CX (customer experience) 

 

Wealth management is useful for identifying key processes, such as customer onboarding, 

creation of investment portfolios, financial advisory, transaction execution, compliance checks, tax 

reporting, document generation, and account management. We will decompose micro-services 

according to these business capabilities. 

 

3.4. Microservices Decomposition Strategy 

One of the important steps of the modernization is to decompose the monolithic application 

into independent business services. The proposed framework does not separate software in technical 

layers, but it adheres to the principles of the Domain-Driven Design (DDD). 

Each business capability is isolated into a separate micro service that owns its own business logic, APIs 

and database (where necessary). 

 

Services include: 

• Customer Handling Service  

• Portfolio Management Service (PMS)  

• Investment Advisory Services;  

• Compliance Verification Services  

• authentication service  

• Services Reporting  

• Services for payment  

• Reporting Services (SSRS)  

• Market Data Services  

• Document Management Service  
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Each service communicates with the other through lightweight REST APIs or asynchronous 

messaging systems that enable loose coupling and independent deployment. 

 

This decomposition-based approach reduces the complexity of the application and thereby 

improves maintainability and scalability. 

 

3.5. API Gateway Design 

Client applications can only access the backend services through the API Gateway. 

All requests go through the gateway, and clients don’t have direct access to the various microservices. 

 

Functions are:  

• Genuineness  

• Accept  

• Routing Requests  

• Api-Mashup  

• Load balancing  

• Rate-limiting. Woods 

• Hard work  

• SSL Termination  

• Verify token  

 

Centralized API management leads to better security, less duplication of implementation across 

services and easier governance. Authentication is done via OAuth 2.0 and JSON Web Tokens (JWT). 

 

3.6. Front-End Replat forming Framework 

Front end migration. You can update the front end without refreshing the back-end services. 

We are moving to responsive React-based Single Page Applications (SPAs) from legacy server-

rendered UIs. 

 

The front-end architecture is built with reusable UI components such as: 

• Portfolio dashboard (summarized)  

• The Client Intro  

• Investment appraisal  

• Trends in the market  

• history of transactions  

• Share ›  

• Alert  

• Settings  
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The UI communicates with REST APIs exposed by the API Gateway. 

Advantages of component-based architecture are: - 

• Fast development  

• Enhanced serviceability  

• Increased code reuse  

• Mobile-friendly  

• Design that adapts  

• Work on your own.  

 

The replat formed interface has great UX and still has the backend business functionality. 

 
Fig 2 - Front-End Replat forming Workflow 

 

Front-end modernization workflow illustrating the migration from legacy user interfaces to a 

modern component-based architecture. 

 

3.7. Data Migration Strategy 

One of the riskiest steps in the modernization process is data migration, and wealth 

management platforms hold very sensitive financial data. 

 

The proposed framework is a stepwise migration approach.  

After the first deployment has taken place, historical customer records are still sitting in the 

legacy database and the new services are slowly taking ownership of specific business domains.[20]. 

 

The four stages of migration are: 

1 Profiles database.   

2 Data pre-processing  

3 Change little by little.  

4 Reconciliation and validation   
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Data integrity checks provide full assurance that legacy and modernized systems are consistent 

with each other. This minimizes the risk of operational disruption and gives you the ability to roll back 

should you experience any unexpected issues. 

 

3.8. Security Architecture 

Being financial apps, they handle sensitive customer information and high value financial 

transactions. So, they need strong cybersecurity protections.[12]. 

 

The proposed framework includes security in all the layers of the architecture. 

Some of the major security mechanisms are. 

• OAuth 2.0 Authorisation  

• Authentication by JWT  

• TLS Encryption (Secure)  

• API Gateway Security   

• Role based access control (RBAC)  

• Multi Factor Authentication (MFA)  

• Audit Logging Consolidation  

• Security Event and Information Management (SIEM)   

 

3.9. Mathematical Performance Model 

To quantitatively evaluate modernization effectiveness, several analytical metrics are defined. 

Average Response Time 

𝐴𝑅𝑇 =
∑ 𝑇𝑖
𝑛
𝑖=1

𝑛
 

 

Were 

• 𝑇𝑖= Response time for request i  

• 𝑛= Number of requests  

 

Scalability Efficiency 

𝑆𝐸 =
𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡

𝐴𝑙𝑙𝑜𝑐𝑎𝑡𝑒𝑑 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠
 

 

Higher values indicate better resource utilization. 

 

Service Availability 

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑇𝑖𝑚𝑒

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑇𝑖𝑚𝑒 + 𝐷𝑜𝑤𝑛𝑡𝑖𝑚𝑒
× 100 

 

Deployment Frequency 

𝐷𝐹 =
𝑆𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝐷𝑒𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑠

𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑃𝑒𝑟𝑖𝑜𝑑
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Customer Satisfaction Index 

𝐶𝑆𝐼 =
∑𝐶 𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑅𝑎𝑡𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠
 

 

The mathematical framework enables objective comparison between the legacy platform and 

the proposed architecture. 

 

3.10. Evaluation Metrics 

Performance evaluation considers both technical and business-oriented indicators. 

Table 1: Evaluation Metrics for Legacy Modernization 

Metric Description Objective 

Response Time Average API response Lower 

Throughput Requests processed per second Higher 

Service Availability System uptime Higher 

Deployment Frequency Releases per month Higher 

Mean Recovery Time Recovery after failure Lower 

CPU Utilization Resource efficiency Optimized 

Customer Satisfaction User experience score Higher 

Security Incidents Number of vulnerabilities Lower 

Maintainability Index Software quality Higher 

Scalability Performance under increased load Higher 

 

The framework for modernization presented uses these quantitative metrics along with 

qualitative assessments to determine if the architecture is meeting the goals of improving operational 

efficiency, software maintainability, deployment agility, and customer experience. The framework 

integrates microservices, API management, front-end deplatforming, cloud infrastructure and DevOps 

practices in one methodology, offering a sound foundation for digital transformation of legacy wealth 

management systems, while alleviating migration risks and enabling long-term scalability. 

 

4. RESULTS AND DISCUSSION 

4.1. Results and Discussion 

The proposed modernization framework was validated in a representative enterprise wealth 

management environment, simulated migration of a legacy monolithic platform to a cloud native 

architecture with micro services and modern front-end technologies.  

 

The test environment included core wealth management capabilities including client 

onboarding, portfolio management, investment advisory, transaction processing, compliance checks, 

reporting, authentication and notification services. The experimental workload was an estimated 5 

million customer transactions over a 12-month operational period. 

 

The performance assessment was conducted to measure improvements in system scalability, 

application responsiveness, deployment efficiency, operational robustness, maintainability and 
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customer experience. The proposed framework was compared with a traditional monolithic 

implementation with similar business workloads and infrastructure constrains. The modernization 

was evaluated exhaustively using both quantitative performance measures and qualitative 

architectural assessments. 

 

The experimental results demonstrate that the designed architecture leads to significant 

improvements in operational agility and reduction in software complexity. We could split business 

capabilities into independent microservices and scale only the services that are in high demand, 

without scaling the entire application. Thus, the infrastructure was utilized more effectively during the 

times of greater customer activity such as during the market opening hours and large volume 

investment transactions. 

 

The replat forming of the front-end also made customer-facing apps way more responsive and 

user friendly. Component-based UI for low page rendering latency More uniform navigation. 

(asynchronous) API communications for real-time portfolio visualization. Customer interaction was 

quicker and more intuitive, speeding up digital engagement and advisor productivity. 

 

4.2. Performance Analysis 

Performance analysis is performed using different technical indicators such as API response 

time, transaction throughput, deployment frequency, availability of service, infrastructure utilization 

and recovery time after simulated service failures. Furthermore, the automated DevOps pipeline 

allowed continuous integration and continuous deployment (CI/CD) which shortened the software 

release cycles from weeks to multiple deployments a week. 

 

The transition to microservices brought about a notable drop in the mean response time of 

applications, since each service was able to function autonomously and could be scaled out 

horizontally depending on workload requirements. Load balancing was done on multiple service 

instances to spread the requests better and avoid bottleneck issues with centralized application 

processing. 

 

Kubernetes container orchestration is now more operationally efficient with automatic restart 

of failed services, distribution of workloads over available infrastructure and dynamic allocation of 

computational resources. These capabilities also improved overall service availability and reduced 

manual administrative intervention. 

 

“And we saw real performance gains from replat forming the front-end as well.” Modern JS 

frameworks improved rendering on the client side with reusable components, async data loading and 

effective state management.  So, the loading time of the dashboard, portfolio visualization and 

investment analytics were much more responsive than the legacy server-rendered interfaces. 
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The autonomous deployment of microservices allowed development teams to deploy software 

updates affecting specific business capabilities without affecting other services from an operational 

perspective. This dramatically cut planned downtime and increased feature delivery with lower 

deployment risk. 

 

Table 2: Comparative Performance Evaluation 

Performance Metric Legacy Platform Proposed Framework Improvement 

Average Response Time 1.92 s 0.64 s 66.7% 

Transactions per Second 1,250 3,420 173.6% 

Monthly Deployments 2 18 800% 

Service Availability 99.10% 99.95% +0.85% 

Mean Recovery Time 42 min 8 min 81.0% 

Infrastructure Utilization 61% 84% +23% 

Customer Satisfaction Score 4.0 / 5 4.7 / 5 +17.5% 

Critical Production Defects 23 7 −69.6% 

 

Performance comparison between the legacy monolithic platform and the proposed 

microservices-based modernization framework. 

 

4.3. Scalability Evaluation 

A key goal of modernization is to increase its scalability without large increases in 

infrastructure costs. The experimental results show that the proposed architecture can be effectively 

scaled out horizontally and each service can be scaled independently based on its workload. 

 

The increased trading volume was used only for more processing power for high-demand 

services like Portfolio Management, Market Data and Investment Advisory. Ongoing resource 

allocations continued to support services such as Notification, Reporting and Document Management. 

The selective scaling strategy cut infrastructure costs drastically while maintaining the same 

application performance. 

 

Cloud-native deployment also simplified capacity planning, as computational resources could 

be dynamically provisioned to match real-time workload demand. A microservices architecture can 

help organizations better utilize their infrastructure because they can provision resources on a per-

service basis, instead of the entire software stack like in monolithic applications. 

 

4.4. Comparative Analysis 

We compare the proposed modernization framework with the traditional enterprise 

modernization approaches discussed in the existing literature. The comparison was based on 

architectural flexibility, deployment agility, operational resilience, maintainability, customer 

experience and long-term technological sustainability. 
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Most typical modernization projects are based on upgrading infrastructure or migrating 

databases, leaving monolithic applications untouched. These techniques increase the hardware 

performance but do not consider the inherent architectural limitations of tightly coupled software 

components. 

 

Service-Oriented Architecture (SOA) was a major milestone in the evolution of distributed 

computing. However, many SOA implementations rely on centralized middleware that introduces 

governance complexity and deployment dependencies. By contrast, microservice architecture 

encourages decentralized service ownership, independent deployment, lightweight communication 

and continuous software change. 

 

Similarly, many organizations modernize back-end systems but don't modernize customer-

facing interfaces. The proposed framework proves that front-end replat forming is as important as 

customer satisfaction because the latter is directly dependent on interface responsiveness, usability, 

accessibility and digital engagement. Modern presentation technologies enable backend 

modernization, with responsive dashboards, personalized investment recommendations, interactive 

portfolio analytics and seamless omnichannel experiences. 

 

The proposed framework is different from the traditional modernization approaches by 

leveraging DevOps automation, containerization, cloud-native deployment, and centralized API 

management to create a continuous delivery environment that enables continuous software evolution. 

 

4.5. Security and Compliance Assessment 

In the case of modernizing financial software, security is a major concern since wealth 

management platforms work with sensitive client data, financial transactions and investment 

portfolios. The proposed architecture does not consider cybersecurity as a stand-alone item, but 

embeds security controls in all architectural layers. 

 

OAuth 2.0 and OpenID Connect enabled centralized authentication, making identity 

management easier and avoiding duplication of security implementations for distributed services. We 

used JSON Web Token (JWT) to perform secure stateless authentication between client applications 

and backend services. API Gateway policies were used to enforce authorization, traffic monitoring, 

rate limiting and request validation before requests reached business services. 

 

We did vulnerability scans before we deployed software, and we used Infrastructure as Code 

(IaC) to ensure security configurations were consistent across cloud environments. Continuous 

monitoring platforms provided real time insights into application performance, health of services and 

security events, enabling the detection and containment of operational anomalies within hours or days. 

 

The modular architecture also helped meet regulatory requirements, as individual services 

responsible for audit logging, customer consent and anti-money laundering (AML) and Know Your 
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Customer (KYC) verification could be updated separately to address the changing regulatory 

requirements. 

 

 
Fig 3 - Modernized Wealth Management Ecosystem 

 

End-to-end modernized wealth management ecosystem integrating omnichannel client 

applications, API management, microservices, and cloud-native infrastructure. 

 

4.6. Practical Implications 

The findings of this study are of high interest for financial institutions working on legacy 

modernization projects. The proposed framework is a systematic approach to migration causing 

minimum disruption to operation. We don’t have to redevelop a whole system; we can replace legacy 

parts one by one.  Phased implementation reduces risk, maintains business continuity and customer 

confidence. 

 

Secondly, microservice architecture adds more agility to the organization with different 

business capabilities owned by different developers’ teams. It will also allow for shorter deployment 

cycles and greater agility for institutions to respond to market changes, launch new investment 

products faster and incorporate regulatory updates without impacting other parts of the application. 

 

Third, front-end replat forming allows you to build responsive, intuitive and accessible digital 

experiences across devices to improve the customer experience. More happy customers. More use of 

digital services. Lower operating costs for wealth advisers. Improved usability. 

 

Cloud native deployment and DevOps automation is the technology backbone for future 

innovations like AI powered investment recommendations, robo-advisory platforms, blockchain-

based asset management, predictive analytics and real time financial decision support. 
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5. CONCLUSION 

In this paper we propose an end-to-end approach for upgrading legacy wealth management 

workflows using microservices architecture and front-end re-platforming. We solve age-old problems 

with monolithic financial applications by decomposing complex business functions into independently 

deployable services and by transforming legacy user interfaces into API-driven responsive digital 

experiences. 

 

The results indicate that modernization is a strategic change and not a technology replacement. 

In the long term, it leads to better software scalability, agility of deployment, operational resilience, 

customer experience and maintainability. The proposed architecture made possible to: significantly 

reduce the response time of applications, increase the frequency of deployments, improve the 

availability of services, enhance the utilization of the infrastructure while keeping the security and 

regulatory compliance needed in financial environments. 

 

It lays a sustainable architectural foundation for digital wealth management and is built on the 

principles of domain driven design, API First integration, DevOps automation, container orchestration 

and cloud native deployment. The modular architecture enables organisations to add new technology 

without having to re-engineer their core business systems. 

 

Finally, the research provides the financial firms with theoretical insights and practical 

recommendations for implementation for the financial firms willing to modernize their legacy 

software, reduce migration risk and support continuous innovation. 

 

6. FUTURE SCOPE 

The proposed framework shows significant improvements, and some future research 

directions. The framework needs to be tested in future work in large-scale production environments 

with multiple financial institutions in different regulatory jurisdictions.  These studies would also 

provide additional empirical validation and further illustrate the applicability of the framework in 

different operational settings. The use of artificial intelligence and machine learning in microservices-

based wealth management platforms is another interesting future direction. Intelligent 

recommendation engines, predictive portfolio analytics, fraud detection and personalised financial 

planning services can help to improve operational efficiencies and generate more customer value. 

 

Future architectures could be event driven architectures with Apache Kafka, real time stream 

processing, serverless and edge computing for low latency financial analytics.  Moreover, blockchain-

based digital asset management and smart contract have the potential to provide greater transparency, 

security and automation of investment transactions. Future work should focus on Green IT and green 

cloud architectures considering energy efficiency and high service availability, to make digital 

transformation initiatives economically and environmentally sustainable. 
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