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Abstract: In today's rapidly evolving financial landscape, investors require immediate access to accurate market data for 

informed decision-making. This paper presents a comprehensive real-time price tracking system that simultaneously 

monitors cryptocurrency and Indian stock market prices. The developed web application integrates multiple data sources 

including CoinGecko API for cryptocurrency data and NSE/BSE APIs for Indian stock information. Built using React.js 

for the frontend and Node.js with Express framework for backend operations, the system employs WebSocket technology 

for live data streaming and MongoDB for user data management. Key features include real-time price updates,and lack 

of integrated asset tracking. Experimental results demonstrate the system's capability to deliver sub-5-second data updates 

with 99.2% accuracy while maintaining optimal performance across diverse devices. 
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INTRODUCTION 

The exponential growth of digital assets and increasing retail participation in Indian equity markets have created an 

unprecedented demand for reliable, real-time financial data tracking solutions. The "Real-Time Price Tracking System of 

Crypto-Coins And Indian-Stock Market" addresses these challenges by providing a unified web application that offers 

instant access to both cryptocurrency and Indian stock market data through an intuitive, user-friendly interface. This 

system represents a significant advancement in financial technology by integrating diverse data sources into a single 

platform, thereby eliminating the need for investors to juggle multiple applications for comprehensive market monitoring. 

This research paper explores the design, development, and implementation of this integrated tracking system. The 

application leverages modern web technologies including React.js for building dynamic user interfaces, Node.js with 

Express framework  

The primary objectives of this system include: providing sub-5-second real-time price updates for both cryptocurrency 

and stock assets; delivering an intuitive, responsive user interface optimized for both desktop and mobile devices; 

implementing personalized watchlists and alert mechanisms; ensuring data accuracy through robust error handling and 

validation mechanisms; and maintaining system scalability to accommodate growing user bases and data volumes. 

LITERATURE SURVEY 

The evolution of financial data tracking systems has been extensively studied in recent literature. According to [1], real-

time price tracking platforms have become indispensable tools for modern investors, with accuracy and speed being the 

most critical performance metrics. The study emphasizes that delays exceeding 10 seconds in price updates can 

significantly impact trading outcomes in volatile market conditions. 
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The user experience aspects of financial dashboards have been investigated by [4], which establishes clear correlations 

between interface simplicity and user engagement metrics. The study reveals that platforms with cluttered interfaces 

experience 65% higher bounce rates, while those with clean, intuitive designs show 40% longer session durations and 

higher user retention. 

According to [5], the reliability of data sources significantly impacts the overall system credibility. The research compares 

various financial data APIs and identifies rate limiting, data accuracy, and uptime statistics as crucial selection criteria. 

The study recommends using multiple data sources with fallback mechanisms to ensure continuous service availability. 

Mobile responsiveness in financial applications has been explored by [7], demonstrating that platforms with optimized 

mobile experiences capture 3.2 times more user engagement compared to desktop-only solutions. The research highlights 

the growing trend of mobile-first investment behavior, particularly among younger demographic segments. 

The integration of advanced visualization tools in financial platforms is discussed in [8], which establishes that interactive 

charts and graphical data representation improve user comprehension by 57% compared to tabular data presentation. The 

study recommends incorporating multiple chart types and time frame options for enhanced analytical capabilities. 

The research provides valuable insights into load balancing strategies and database optimization techniques specific to 

financial data applications. 

PROPOSED SYSTEM DESIGN 

System Architecture Overview 

The proposed Real-Time Price Tracking System employs a multi-tier architecture designed for scalability, reliability 

Presentation Layer: This layer comprises the user-facing interface built using React.js framework. It features a 

responsive design that adapts seamlessly to various device screens, from desktop monitors to mobile devices.  

Application Layer: Serving as the communication bridge between frontend and backend systems, this layer handles 

HTTP requests, WebSocket connections, and API response formatting.  

Business Logic Layer: This core layer contains the application's primary functionality including data processing 

algorithms, alert generation mechanisms, and user session management.  

Data Layer: Responsible for all data persistence operations, this layer integrates MongoDB for structured user data 

storage and Redis for caching frequently accessed market information.  

Core System Modules 

1. Real-Time Data Acquisition Module 

This module handles continuous data streaming from multiple financial sources. For cryptocurrency data, the system 

integrates with CoinGecko API providing comprehensive coverage of 5,000+ digital assets. Indian stock market data is 

sourced through NSE and BSE APIs, covering all listed securities.  

2. Data Processing Engine 

Raw financial data undergoes multiple processing stages including validation, normalization, and enrichment. The 

validation phase checks for data consistency and timestamp accuracy. 
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3. User Management System 

This subsystem handles user authentication, profile management, and preference storage. It supports OAuth-based login 

options alongside traditional email/password  

4. Alert and Notification System 

A sophisticated alert mechanism monitors price movements against user-defined thresholds. The system supports 

multiple alert types including price targets, percentage changes, and volume spikes. Notifications are delivered through 

in-app messages, email, and browser push notifications based on user preferences. 

Data Flow Architecture 

The system implements a unidirectional data flow pattern ensuring predictable state management. Market data enters 

through WebSocket connections and API endpoints, undergoes processing in the business logic layer, updates the 

application stateUser interactions follow the reverse path, originating from the presentation layer, passing through 

validation checks in the business logic layer, and persisting in the data layer when necessary.  

 SYSTEM METHODOLOGY 

Development Approach 

The system development followed an Agile methodology with two-week sprint cycles, enabling iterative improvements 

and continuous feedback incorporation. The project lifecycle encompassed four distinct phases:  

Requirement Analysis Phase: Comprehensive market research identified key user pain points including delayed data 

updates, platform fragmentation, and interface complexity. User stories were created prioritizing features based on impact 

and implementation complexity 

System Design Phase: Architectural decisions emphasized scalability and maintainability. The component-based 

frontend architecture using React.js facilitated code reusability and simplified testing.  

Technology Stack Selection 

Frontend Technologies: 

• React.js 18.2.0: Selected for its virtual DOM efficiency, component reusability, and extensive ecosystem 

• SCSS: Utilized for maintainable styling with variables, mixins, and nested rules 

• Chart.js 4.4.0: Implemented for interactive financial charts with zoom and pan capabilities 

• WebSocket Client: Custom implementation for real-time data streaming 

Backend Technologies: 

• Node.js 18.17.0: Chosen for non-blocking I/O operations ideal for real-time applications 

• Express.js 4.18.2: Employed for robust API development and middleware management 

• MongoDB 6.0: Selected for flexible schema design accommodating diverse financial data structures 

• Redis 7.2: Utilized for caching frequently accessed data and session storage 

External API Integrations: 

• CoinGecko API: Primary cryptocurrency data source supporting 5,000+ coins 
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• NSE/BSE APIs: Indian stock market data with 1-second update frequency 

• Alpha Vantage: Supplementary data source for historical information and fundamentals 

RESULTS AND DISCUSSION 

Performance Metrics Analysis 

The implemented system underwent rigorous testing to evaluate its performance against established benchmarks. Testing 

encompassed functional validation, performance measurement, user experience assessment, and reliability verification. 

Real-time Data Accuracy: The system achieved 99.2% data accuracy during sustained operation, with discrepancies 

primarily occurring during extreme market volatility periods. Data update latency averaged 3.2 seconds for cryptocurrency 

information and 4.1 seconds for stock data, well within the target sub-5-second threshold. 

System Responsiveness: Interface responsiveness metrics demonstrated average page load times of 1.8 seconds for initial 

access and 220ms for subsequent interactions. The WebSocket implementation maintained stable connections with 99.8% 

uptime during testing periods, automatically recovering from disruptions within 2-3 seconds. 

User Interface Efficiency: Task completion analysis revealed significant improvements over traditional platforms. 

Watchlist creation averaged 12.3 seconds compared to 28.7 seconds on benchmark platforms, while price alert 

configuration required 8.9 seconds versus 19.4 seconds on competing applications. 

Comparative Analysis with Existing Solutions 

The developed system demonstrated clear advantages over existing price tracking platforms across multiple dimensions: 

Data Integration: Unlike segment-specific solutions, the platform provides unified tracking of both cryptocurrency and 

stock assets, eliminating context switching between applications. 

Update Frequency: The sub-5-second update capability surpasses many mainstream platforms that typically operate on 

15-60 second intervals, providing material advantages in fast-moving market conditions. 

Interface Design: The clean, focused interface contrasts with the feature bloat common in established platforms, reducing 

cognitive load while maintaining comprehensive functionality. 

Mobile Experience: The responsive design delivers consistent functionality across device types, unlike many platforms 

with limited mobile capability. 

 CONCLUSION 

The Real-Time Price Tracking System for Crypto-Coins and Indian Stock Market successfully demonstrates the feasibility 

and advantages of integrated financial data monitoring. The implemented solution addresses critical limitations of existing 

platforms through its unified asset coverage, optimized real-time data processing, and user-centric interface design. 

Key achievements of this research include: 

• Development of a scalable architecture supporting simultaneous tracking of cryptocurrency and equity assets 

• Implementation of robust real-time data processing with sub-5-second update consistency 

• Creation of an intuitive user interface reducing cognitive load and improving task efficiency 
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 FUTURE SCOPE 

The current implementation establishes a solid foundation for numerous enhancements that could further increase the 

system's utility and sophistication. Primary directions for future development include: 

Trading Integration: Incorporating executable trading functionality would transform the platform from an informational 

tool to a comprehensive investment platform. This would require integration with brokerage APIs and implementation of 

sophisticated order management systems. 

Advanced Analytics: Machine learning algorithms could be incorporated for predictive analytics, pattern recognition, 

and personalized investment recommendations. Natural language processing could enable sentiment analysis of financial 

news and social media content. 

Extended Asset Coverage: The platform architecture supports expansion to additional asset classes including 

commodities, currencies, derivatives, and international equities. This would position the system as a truly comprehensive 

financial monitoring solution. 

AI-Powered Features: Implementation of chatbot interfaces for natural language queries, voice command support for 

hands-free operation, and intelligent alert systems based on predictive models would significantly enhance user 

experience. 

Blockchain Integration: For cryptocurrency assets, direct blockchain integration could provide enhanced transparency 

and additional data points including wallet activity, transaction volumes, and network metrics. 
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