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Abstract:

The Stock Analysis 10S Application is a mobile tool that offers real-time stock market analysis,
portfolio management, and Al-powered investment insights. This project meets the increasing demand for
easy-to-use financial tools that can assist both new and seasoned investors in making informed choices in
today's changing market. Objective: The main goal of this project is to create a user-friendly 10OS application
that combines real-time stock data, detailed charting features, Al-driven analysis, and complete portfolio
management tools into one platform. Methodology: The application was built using the SwiftUI framework
and follows the MVVM (Model-View-ViewModel) design pattern. It connects to multiple APIs, including
Polygon.io for market data and Google's Gemini Al for smart analysis. Local storage options with Core Data
and UserDefaults provide offline access and keep data saved.

Keywords — Al Integration and Stock Analysis, iOS Development and SwiftUI, Real-time Data, Portfolio Management and
Financial Technology
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management, and educational insights for well-
informed decision-making, our tool fills that gap.
Individual investors, financial advisors, market-

I. INTRODUCTION
Creating a complete mobile solution that

democratizes access to high-quality stock market
analysis tools is the main goal of the Stock Analysis
i0OS Application project. In today's financial
markets, individual investors frequently lack access
to advanced analysis tools that were previously only
available to institutional investors. This project fills
a  significant vacuum in  the  market.
By offering real-time market data and analysis, Al-
powered investment suggestions, thorough portfolio

learning students, and everyone else interested in
monitoring and  evaluating stock  market
investments stand to gain the most from this
instrument. In particular, the system offers features
for the Indian and US stock markets.

A. LITERATURE REVIEW
The project's literature review focuses on the
current system outlined in Section 4. It sets the
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context and justification for the Stock Analysis 10S
Application by looking at existing financial market
solutions and pinpointing their major weaknesses.
The analysis showed that current options do not meet
the needs of retail investors. Traditional brokerage
apps like Robinhood offer simple interfaces but lack
analysis tools. On the other hand, professional
platforms like the Bloomberg Terminal are very
expensive, costing $24,000 a year. Dedicated
analysis platforms such as Yahoo Finance provide
only basic features, creating a barrier to complexity.

Additionally, a key issue is the limited integration
of Al and regional restrictions. Few apps
successfully support both the US and Indian markets.
The new system addresses these challenges by
incorporating Al-powered stock analysis using the
Google Gemini AI API (FR-005). This integration
offers easy-to-understand Buy/Sell/Hold
recommendations and risk assessments. It also
supports multi-market access (FR-007) for US and
Indian stocks, showing prices in the appropriate
currencies ($ for US, X for Indian) (FR-2.5). This
mobile-first approach uses modern technology to
make professional-grade stock market analysis tools
accessible to everyone..

B. EXISTING SYSTEM:

The analysis of the existing system showed a
fragmented and often hard-to-reach landscape of
financial technology solutions. The market is mainly
split between traditional brokerage applications,
such as Robinhood, which has a simple interface but
limited analysis tools, and professional-grade
platforms like the Bloomberg Terminal, which is
very expensive at $24,000 per year and not
accessible to the average retail investor. Other
systems, including E¥*TRADE and TD Ameritrade,
struggle with a Complexity Barrier and have
confusing user interfaces for beginners. Some well-
built apps like Fidelity offer a poor mobile
experience due to being designed for desktop first.
Overall, the current system suffers from a
Fragmented Experience, which forces users to use
multiple apps for different tasks. Key weaknesses
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include a Cost Prohibitive structure where advanced
features need costly subscriptions, a Complexity
Barrier that results in a steep learning curve, and
excessive Information Overload. Most importantly,
the existing system has Limited Al Integration and
serious Regional Limitations, with few applications
adequately serving both the US and Indian markets.
These issues, along with technical problems like
Poor offline functionality and inconsistent real-time
data synchronization, highlight the clear need for a
new, democratized, and multi-market solution

C.PROPOSED SYSTEM:

The proposed system, the Stock Analysis 10S
Application, is a mobile solution aimed at making
professional-grade stock market analysis tools
available to everyone. It integrates real-time
financial data with artificial intelligence. Built
natively for 10S with the SwiftUI framework and the
MVVM architecture pattern, the system addresses
the fragmentation, complexity, and regional
limitations found in current solutions. Its main
features, all of high priority, include real-time stock
price monitoring for both US and Indian stock
markets (FR-001, FR-007) with currency-specific
displays, multi-portfolio management (FR-003), and
interactive charting (FR-002). The standout feature
is the Al Analysis Engine (FR-005), which uses the
Google Gemini AI API to provide insights like
Buy/Sell/Hold recommendations, risk assessment
scores, and portfolio optimization suggestions. This
ensures that average investors can access these
powerful tools.

Additionally, the system focuses on important
non-functional requirements. It ensures fast loading
(NFR-1.2: less than 2 seconds for data retrieval),
strong security through AES-256 encryption and
TLS 1.3 (NFR-2.1, NFR-2.3), and high reliability
with 99.5% uptime and smooth performance even
during API failures (NFR-4.1, NFR-4.2). The
application's modular design and use of external
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services like Polygon.io for market data and Firebase
for authentication (FR-008) and cloud storage allow
for scalability, supporting over 10,000 registered
users and modular feature expansion.

II. METHADOLOGY:

The methodology for the Stock Analysis 10S
Application project followed an agile approach with
iterative development cycles. It included five phases
over a structured timeline: Initiation (Weeks 1-2),
Design (Weeks 3-4), Development (Weeks 5-12),
Testing (Weeks 13-14), and Deployment (Weeks 15-
16). The app's technical foundation is based on
modern i0S development standards. It uses the
SwiftUI framework for the UI, the MVVM (Model-
View-ViewModel) pattern for clear separation of
concerns, and the Combine Framework for reactive
programming and data binding.

To ensure strong data handling and scale, the
methodology included the Repository Pattern and
Dependency Injection. The system depends on
external services, integrating the Polygon.io API for
real-time and historical market data, and Google's
Gemini Al for smart analysis. Risk management was
an important part of the process. It addressed the
high risk of API rate limits by using smart caching
and mock data fallback strategies. Finally, Quality
Assurance followed the Testing Pyramid Structure.
It prioritized Unit Tests (70%) and achieved high
coverage in critical areas. This ensured that
performance goals were met, such as a Stock Data
Load time of less than 2 seconds and Memory Usage
under 200MB RAM.

III. SYSTEM ARCHITECTURE:

The High-Level System Architecture of the Stock
Analysis 10S Application features a three-tier
structure focused on the client device. This design
promotes scalability and modularity, as shown in
Figure 1.1: System Architecture Overview. The
application consists of a client layer created with the
modern SwiftUI framework and follows the MVVM
(Model-View-ViewModel) architecture pattern.
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Here, SwiftUI Views and ViewModels make up the
Presentation Layer. The client application interacts
actively with two key external components: External
APIs and Local Storage.

The External APIs manage cloud services and
integration. They rely on the Polygon.io API for real-
time and historical stock market data, the Gemini Al
API for smart analysis and recommendations, and
Firebase Authentication for user management. Data
storage and offline features are handled by the Local
Storage tier. This part uses Core Data for the local
database, UserDefaults for user preferences, and
Keychain Services for safe storage of sensitive data.
This architecture ensures that the application
remains a reliable and functional standalone iOS
mobile solution, despite its complexity.

iOS App External APIs

Gemini Al

SwiftUl Views ViewModels

Polygon.io

Services Services Firebase Auth

Local Storage

o0

UserDefauelts Core Data Keychain

(FIG 1.1 HIGH LEVEL SYSTEM ARCHITECTURE)

IV.User Interface (UI):

The User Interface (UI) of the Stock Analysis 10S
Application was created using a Mobile-First Design
Philosophy and the SwiftUl framework. This
approach offers an intuitive and responsive
experience that addresses the issues of complexity
and information overload found in existing systems.
Navigation mainly uses tabs with separate sections
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for Stocks, Watchlist, and Portfolio. It focuses on
efficiency, requiring no more than 3 taps to access
any feature. Key visual elements include a Stock List
that shows real-time updates and Interactive Charts
and Graphs (FR-6.3). These support in-depth
analysis with various candlestick and line charts
across multiple timeframes. Important financial
information is displayed clearly, like currency-
specific symbols ($ for US stocks and X for Indian
stocks) (FR-2.5), along with AI Insights that appear
as recommendation badges and analysis cards. User
interaction relies on touch actions such as Tap, Long
Press, Swipe, Pinch/Zoom, and Pan for manipulating
charts. Security features include Biometric Input
through Face ID or Touch ID. The Ul meets usability
requirements (NFR-3.3) by maintaining consistency
with a unified color scheme and typography. It also
supports accessibility through VoiceOver and
Dynamic Type (NFR-3.2). Additionally, the UI
meets performance targets, loading stock data in 1.4
seconds (NFR-1.2) and rendering charts in 0.8
seconds.

V. CONCLUSION:

The conclusion of the project states that the Stock
Analysis 10S Application represents a major step in
making professional financial analysis tools
accessible to everyday investors. The project has
provided an intelligent, user-friendly solution that
combines real-time market data, Al-powered
analysis, and simple portfolio management. This
approach fills the gap between complex institutional
platforms and basic consumer finance apps.

Key accomplishments include technical excellence,
showcasing skills in modern 10OS development with
MVVM architecture, SwiftUI, and the Combine
framework. There is also noteworthy innovation in
financial technology through the integration of
Google's Gemini Al service, which offers
buy/sell/hold recommendations and risk
assessments. The application features user-centric
design, with an intuitive interface and support for
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both US and Indian stocks, allowing it to manage
different currencies and market practices effectively.

Additionally, the scalable architecture is built with a
modular design, efficient caching, and strong error
handling. This provides a solid foundation for future
growth and handling increased user traffic. The
project addresses challenges like API rate limiting
and meets strict performance needs, with a stock data
load time of 1.4 seconds (targeting less than 2
seconds) and memory usage of 145MB (targeting
less than 200MB). The project shows strong
commercial potential, with a projected break-even
point of 8 months and a 200% return on investment
within 18 months, highlighting the application’s
capacity for significant growth and market influence.

VI. REFERENCES:

1. Technical Documentation and Standards (iOS
Development)

These sources guided the implementation of the
native 10S application, user interface design, and
data storage:

* 10S App Programming Guide (Apple Inc., 2023)

* SwiftUI Framework Documentation (Apple Inc.,
2023)

* Swift Programming Language Guide (Apple Inc.,
2023)

* Core Data Programming Guide (Apple Inc., 2023)
* Human Interface Guidelines for iOS (Apple Inc.,
2023)

* XCTest Framework Reference (Apple Inc., 2023)

2. API Documentation and External Services
Integration
These references were essential for bringing in
external data streams and smart services into the
application:
* Polygon.io Stock Market API Documentation
(2023)

o Used for real-time and historical stock data.
* Gemini Al API Reference (Google LLC, 2023)
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o Used for Al-powered stock analysis and
recommendations.
e Firebase iOS SDK Documentation (2023)
* Firebase Authentication Guide (2023)

3. Software Engineering and Architectural Patterns
The methodology and design followed established
software architecture and programming principles:

* Clean Architecture: A Craftsman's Guide to
Software Structure and Design (Martin, R. C., 2017)
* Head First Design Patterns (Freeman, E., et al.,
2020)

» Refactoring: Improving the Design of Existing
Code (Fowler, M., 2018)

* The Pragmatic Programmer: Your Journey to
Mastery (Hunt, A., & Thomas, D., 2019)

4. Financial Markets and Analysis

These resources offered the necessary knowledge
about market data, investment ideas, and exchange
specifics:

* SEC Investor.gov - Introduction to Investing
(2023)

* National Stock Exchange of India (NSE) Market
Data and APIs (2023)

e Bombay Stock Exchange
Information (2023)

* Investopedia - Stock Analysis and Technical
Indicators (2023)

* NASDAQ and New York Stock Exchange (NYSE)

(BSE) Market

5. Artificial Intelligence and Machine Learning

The theory and practical implementation of the Al
Analysis Engine used these specialized resources:

* Artificial Intelligence: A Modern Approach
(Russell, S., & Norvig, P., 2020)

* Hands-On Machine Learning with Scikit-Learn,
Keras, and TensorFlow (Géron, A., 2022)

* Machine Learning Crash Course (Google LLC,
2023)

6. Testing, Quality Assurance, and Performance
These references helped shape the testing strategy,
performance optimization, and project management
framework:
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* Test Driven Development: By Example (Beck, K.,
2022)

» Agile Testing: A Practical Guide for Testers and
Agile Teams (Crispin, L., & Gregory, J., 2019)

* Pro 10S Apps Performance Optimization
(Komatineni, S., & MacLean, D., 2022)

e The Scrum Guide (Schwaber, K., & Sutherland, J.,
2020)

* Manifesto for Agile Software Development (Beck,
K., etal., 2001)

7. Security, Privacy, and Regulatory Compliance
Meeting legal and security standards was essential,
requiring these official sources:

* 10S Security Guide (Apple Inc., 2023)

* General Data Protection Regulation (GDPR)
(European Union, 2018)

* California Consumer Privacy Act (CCPA) (2020)
* OWASP Mobile Security Testing Guide (2023)

* FINRA Rules and Regulations (2023)

8. Financial Technology (Fintech) and Industry
Context

Literature providing context on market needs and the
future of the financial sector:

e The FINTECH Book (Chishti, S., & Barberis, J.,
2021)

* The Fintech Revolution (Philippon, T., 2019)

e The Evolution of Fintech (Arner, D. W., et al.,
2020)
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