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ABSTRACT

Portfolio Nexus is an advanced Al-powered wealth
management and investment optimization platform
designed to address the growing challenges of
privacy, asset fragmentation, and inefficient
financial tracking in the modern fintech ecosystem.
Existing investment platforms often require
intrusive permissions such as bank account linking
or email access, thereby compromising user
privacy and data sovereignty. To overcome these
limitations, the proposed system introduces a
“Zero-Dependency” architecture that enables users
to manage and monitor their complete financial
portfolio without exposing sensitive credentials.
The platform integrates multiple asset classes
including stocks, mutual funds, cryptocurrencies,
gold, fixed deposits, and real estate into a unified
dashboard that provides a comprehensive view of
personal wealth. The system employs a
Microservices Architecture using Java Spring Boot
for secure backend services, Python FastAPI for
market analysis and Al orchestration, React.js with
TypeScript for an interactive frontend, and MySQL
for reliable data persistence. Real-time market
valuation is achieved through integration with
public financial APIs, ensuring accurate portfolio
updates without manual intervention. A major
innovation of the system is the integration of a
Generative Al advisory engine that utilizes Large
Language Models to provide personalized
investment guidance, portfolio health analysis, tax

optimization strategies, and affordability insights

through natural language interaction. The proposed
platform improves automation, scalability, security,
and user engagement while preserving complete
control of financial data. Thus, Portfolio Nexus
combines intelligent analytics, privacy-first design,
and Al-driven financial mentorship into a modern,
scalable, and wuser-centric wealth management

ecosystem.

Keywords: Portfolio Nexus, Generative Al, Wealth

Management, Microservices Architecture,
Financial  Analytics, Privacy  Preservation,
Investment Optimization, Real-Time Valuation,

React.js, Spring Boot.
L. INTRODUCTION

The rapid evolution of financial technology has
transformed the manner in which individuals
manage investments, monitor expenses, and plan
long-term wealth accumulation. Modern investors
commonly distribute their capital across multiple
asset classes such as equities, mutual funds,
cryptocurrencies, gold, fixed deposits, and real
estate, making portfolio tracking increasingly
complex [1]. Traditional wealth management
methods involving spreadsheets and manual
calculations are time-consuming, error-prone, and
incapable of providing real-time financial insights
[2]. To overcome these inefficiencies, numerous
fintech platforms such as Groww, INDmoney, and
Zerodha have introduced digital portfolio
management services [3]. However, these platforms

generally depend on intrusive integrations requiring
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users to link bank accounts or grant email
permissions for data extraction [4]. Such
centralized data aggregation models raise
significant concerns regarding privacy, data
monetization, and cybersecurity vulnerabilities [5].
Researchers have emphasized the growing
importance of user-controlled financial ecosystems
that prioritize data sovereignty and secure asset
management [6]. Simultaneously, the emergence of
Artificial Intelligence in finance has enabled
intelligent forecasting, automated risk assessment,
and personalized investment advisory services [7].
Machine learning and Generative Al technologies
have demonstrated remarkable capabilities in
financial prediction, sentiment analysis, and
customer engagement [8]. The integration of Large
Language Models into fintech applications has
further enhanced conversational analytics and
intelligent decision-making [9]. These
advancements have motivated the development of
intelligent wealth platforms capable of combining
automation, personalization, and privacy protection
[10]. Modern cloud-native architectures such as
Microservices Architecture have also gained
prominence for building scalable and fault-tolerant
financial systems [11]. By dividing applications
into independent services, microservices improve
maintainability, deployment flexibility, and
operational efficiency [12]. Java Spring Boot and
Python FastAPI frameworks are widely adopted for
implementing secure and  high-performance
backend services in distributed financial
applications [13].  Similarly, Reactjs and
TypeScript have become preferred frontend
technologies for creating responsive and dynamic
financial dashboards [14]. Real-time market
analytics using public APIs such as Yahoo Finance
further improve investment visibility and decision-

making accuracy [15].

Portfolio Nexus is proposed as a privacy-first, Al-
driven wealth management platform designed to
eliminate the limitations of existing fintech
ecosystems [16]. The system introduces a “Zero-
Dependency” model where users can monitor
investments without sharing banking credentials or
exposing confidential data to third-party providers
[17]. The platform aggregates both digital and
offline assets into a unified dashboard, thereby
reducing fragmentation and improving wealth
visibility [18]. A dedicated Market Data Service
built with Python automates real-time valuation and
portfolio updates using public financial APIs [19].
The backend services developed using Java Spring
Boot ensure secure authentication, transaction
management, and scalable microservice
communication [20]. MySQL is utilized to
maintain structured and reliable financial records
with high referential integrity [21]. To improve user
interaction, the frontend dashboard employs
React.js components capable of displaying
portfolio trends, allocation charts, and Al-generated
insights dynamically [22]. One of the key
innovations of the proposed system is the
integration of a Generative Al module called “Talk
to Your Wealth” that utilizes Large Language
Models for financial mentorship and intelligent
recommendations [23]. The Al engine provides
personalized  suggestions  related to  tax
optimization, asset diversification, risk
management, and investment planning through
natural language communication [24]. Researchers
have highlighted that conversational Al systems
significantly improve accessibility and financial
literacy among retail investors [25]. Furthermore,
Al-based  investment guidance  minimizes
dependency on expensive financial advisors while
improving analytical precision [26]. The proposed

system also incorporates modular testing,
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containerization through Docker, and asynchronous
communication to enhance reliability and
deployment scalability [27]. Security mechanisms
such as JWT authentication and encrypted
credential management protect user information
from unauthorized access [28]. The platform
ultimately combines real-time analytics, privacy
preservation, Al-powered recommendations, and
scalable architecture into a unified wealth
optimization ecosystem [29]. Therefore, Portfolio
Nexus represents a significant advancement in
intelligent financial management systems by
integrating modern software engineering principles

with next-generation Al capabilities [30].
II. LITERATURE SURVEY

The field of digital wealth management has
evolved significantly with the emergence of
portfolio optimization theories, robo-advisory
systems, and Al-driven financial analytics. Harry
Markowitz introduced the Modern Portfolio Theory
(MPT), which established diversification as a
fundamental principle for minimizing investment
risk while maximizing returns [1]. This theory
became the mathematical foundation for modern
asset allocation and portfolio balancing systems
[2]. Subsequent studies demonstrated that
diversification across multiple asset classes
improves long-term investment stability and
reduces market volatility exposure [3]. Traditional
financial advisory services relied heavily on human
expertise and periodic consultation, limiting
accessibility for retail investors [4]. To address
these challenges, robo-advisory systems emerged
as automated financial management platforms
capable of generating algorithmic investment
suggestions [5]. Research has shown that robo-
advisors improve cost efficiency, reduce emotional

bias, and provide continuous investment

monitoring [6]. However, most conventional robo-
advisory systems depend on rule-based algorithms
that lack contextual understanding and natural
language interaction [7]. Recent advancements in
Artificial Intelligence and Natural Language
Processing have enabled the integration of
conversational Al  models into financial
applications [8]. Large Language Models have
demonstrated significant capabilities in generating
personalized  financial  insights, answering
investment-related  queries, and performing
contextual reasoning [9]. Researchers highlighted
that Generative Al improves user engagement and
financial literacy by simplifying complex financial
information into conversational responses [10].
Additionally, studies on fintech ecosystems
identified growing concerns regarding data privacy
and centralized financial data aggregation [I1].
Existing wealth management platforms frequently
require intrusive permissions such as bank account
linking and email parsing to retrieve transaction
details [12]. This creates severe cybersecurity and
data sovereignty risks for users [13]. Several
research works have recommended privacy-
preserving  financial  systems capable of
decentralized and secure portfolio tracking [14].
The integration of microservices-based
architectures has also been widely explored for
developing scalable and fault-tolerant fintech

applications [15].

Modern  fintech research  emphasizes the
importance of cloud-native applications, distributed
services, and real-time financial analytics for next-
generation wealth platforms [16]. Microservices
Architecture has become a preferred design
approach  because it enables independent
deployment, modular scalability, and fault isolation
in complex financial ecosystems [17]. Studies have

shown that Java Spring Boot is highly effective for
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developing secure transactional services, while
Python frameworks such as FastAPI are suitable
for Al orchestration and asynchronous market
analytics [18]. Researchers have also explored the
integration of public financial APIs including
Yahoo Finance for real-time stock valuation and
cryptocurrency tracking [19]. These APIs enable
automated “Mark-to-Market” valuation without
requiring manual spreadsheet wupdates [20].
Frontend technologies such as React.js and
TypeScript have gained popularity due to their
ability to render dynamic dashboards and
interactive financial visualizations efficiently [21].
Database management systems such as MySQL
provide secure and structured persistence for
investment records, transaction history, and asset
allocation data [22]. Security-focused studies
further recommend implementing JSON Web
Token authentication and encrypted credential
storage mechanisms to protect user financial
information [23]. Containerization technologies
such as Docker and Docker Compose have also
been investigated for simplifying deployment and
improving portability across environments [24].
Recent research on Al-powered financial advisors
highlighted that personalized recommendation
systems significantly improve investment decision-
making and user satisfaction [25]. Tax optimization
algorithms, portfolio health analysis, and predictive
wealth forecasting are increasingly being integrated
into intelligent financial applications [26].
Researchers further concluded that conversational
Al systems can democratize access to financial
expertise for retail investors who cannot afford
professional advisors [27]. Studies on behavioral
finance also indicate that intelligent advisory
systems reduce irrational investment decisions
caused by emotional reactions and market panic

[28]. The integration of Al, real-time analytics,

scalable architecture, and privacy-preserving
mechanisms therefore represents the future
direction of intelligent fintech systems [29]. Based
on these research contributions, Portfolio Nexus
combines Generative Al, microservices, real-time
analytics, and secure portfolio aggregation into a
unified wealth optimization platform capable of
addressing the limitations of traditional financial

management systems [30].
I11. PROPOSED SYSTEM

The proposed system, Portfolio Nexus, is an
intelligent and privacy-focused wealth management
platform  designed using a  distributed
Microservices Architecture to provide secure,
scalable, and real-time financial portfolio
management. Unlike existing fintech platforms that
require intrusive bank integrations or email access
permissions, the proposed system follows a “Zero-
Dependency” approach that allows users to manage
investments without exposing sensitive financial
credentials. The system integrates multiple asset
classes including stocks, cryptocurrencies, mutual
funds, gold, real estate, and fixed deposits into a
single unified dashboard for complete wealth
visualization. The backend architecture is
implemented using Java Spring Boot microservices
responsible for authentication, portfolio
management, expense tracking, and transaction
handling. JWT-based authentication and encrypted
credential management ensure secure access
control and protection of wuser financial
information. MySQL is utilized as the centralized
relational database for storing structured financial
records, portfolio holdings, and transaction
histories with high consistency and integrity. The
frontend interface is developed using React.js and
TypeScript to provide a responsive Single Page

Application capable of displaying dynamic

International Journal of Data Science and IoT Management System

1JDIM, 2026, 5 (2(2)), 518-527 | 521



ISSN: 3068-272X

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
www.ijdim.com

Original Research Paper

portfolio analytics, charts, and market trends in real

time.

A major innovation of the proposed system is the
integration of a Generative Al advisory engine
called “Talk to Your Wealth,” which transforms the
platform from a passive tracking application into an
intelligent financial mentor. The AI module is
orchestrated through Python FastAPI services that
interact with Large Language Models to generate
personalized investment insights, tax optimization
strategies, risk assessments, and affordability
analysis using natural language communication.
The system automatically fetches live market prices
and cryptocurrency valuations through public APIs
such as Yahoo Finance without requiring broker
account integration. This automated ‘“Mark-to-
Market” valuation process eliminates manual
spreadsheet calculations and ensures accurate real-
time portfolio updates. Docker containerization is
employed to simplify deployment, enhance
scalability, and isolate microservices for improved
fault tolerance. The proposed system therefore
combines Al-driven analytics, privacy preservation,
scalable architecture, and automated financial
monitoring into a unified ecosystem that improves
decision-making, reduces operational complexity,
and enhances overall user experience in digital

wealth management.

IV. SYSTEM DESIGN

The system design of Portfolio Nexus follows a
distributed Microservices Architecture to ensure
scalability, modularity, reliability, and secure
communication between independent components.
The architecture consists of multiple backend
services implemented using Java Spring Boot and
Python FastAPI, connected through RESTful APIs
and secured using JWT authentication mechanisms.
The User Authentication Service manages user
registration, login validation, token generation, and
session management. The Portfolio Management
Service handles CRUD operations for digital and
offline assets including stocks, cryptocurrencies,
gold, and real estate. An independent Expense
Tracking  Service records daily financial
transactions and spending categories  for
comprehensive personal finance analysis. The
Market Data Service developed in Python
asynchronously retrieves real-time stock prices,
cryptocurrency values, and market indices using
public APIs such as Yahoo Finance. These services
interact with a centralized MySQL database that
stores user profiles, investment records, transaction
history, portfolio allocations, and expense data
while maintaining referential integrity. Docker
containerization is used to isolate each
microservice and simplify deployment, ensuring
consistent execution across development and

production environments.
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The frontend system is designed as a responsive
Single Page Application using React.js and
TypeScript to provide an interactive and user- V. RESULTS
friendly financial dashboard. The interface
communicates with backend microservices through
secure REST APIs and dynamically renders charts,
portfolio summaries, allocation graphs, and Al-
generated recommendations. Various Ul
components such as Net Worth Summary, Asset
Allocation Widgets, Crypto Portfolio Dashboards,
Cash Flow Charts, and Expense Analytics improve
visualization and decision-making capabilities. The
Generative Al Advisory Module acts as the
intelligent layer of the architecture, where user

queries are processed through Python FastAPI

services and forwarded to Large Language Models
for contextual financial analysis. The Al engine
generates personalized responses related to tax
planning, portfolio health, diversification strategies,
and investment opportunities based on the user’s
asset allocation and financial behavior. UML
diagrams including Use Case Diagrams, Sequence
Diagrams, Activity Diagrams, and Class Diagrams
are used to model system workflows, user
interactions, and module communication. The
modular design approach improves maintainability,
enables independent scaling of services, and
supports future integration of advanced analytics

and predictive financial modeling features.
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VI. CONCLUSION

Portfolio Nexus successfully demonstrates the
implementation of a modern Al-powered wealth
management ecosystem that combines privacy
preservation, intelligent analytics, and scalable
software architecture into a unified financial
platform. The system effectively addresses the
major limitations of existing fintech applications by
eliminating intrusive bank integrations and
ensuring complete user control over financial data
through its “Zero-Dependency” approach. By
integrating multiple asset classes such as stocks,
cryptocurrencies, mutual funds, gold, and real
estate into a single dashboard, the platform reduces
portfolio fragmentation and simplifies wealth
tracking for users. The adoption of a Microservices
Architecture using Java Spring Boot, Python
FastAPI, Reactjs, and MySQL enhances
scalability, modularity, fault tolerance, and
maintainability. Real-time market valuation using
public financial APIs automates the “Mark-to-
Market” process, thereby reducing manual

calculations and improving investment accuracy.

The integration of Docker further simplifies
deployment and ensures consistent execution
across different environments. One of the most
significant contributions of the system is the
implementation of the Generative Al advisory
engine, which transforms traditional portfolio
tracking into an intelligent financial mentorship
platform capable of providing personalized
investment insights, tax-saving recommendations,
affordability analysis, and risk evaluation through
natural language interaction. The system enhances
financial accessibility and improves decision-
making capabilities for retail investors without
requiring professional advisory services. Security
mechanisms including JWT authentication and
encrypted credential management ensure robust
protection of sensitive financial information.
Overall, Portfolio Nexus represents a next-
generation fintech solution that successfully
combines Artificial Intelligence, cloud-native
architecture, and privacy-first design principles to
create a secure, intelligent, and user-centric wealth
optimization platform capable of meeting the

evolving demands of modern digital finance.
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