High Level Design Document

Introduction

This High Level Design (HLD) document outlines the architecture and core components for TrendPilot
- Al Market Sentiment Explorer. TrendPilot is a platform leveraging generative Al to analyze and
summarize market sentiment from diverse sources, enabling finance professionals and researchers to
explore trends, generate insights, and visualize sentiment dynamics in real time.

1. System Architecture Overview

Architecture Summary:

TrendPilot is a modular, cloud-ready platform comprising data ingestion, Al processing, storage, API
services, and a web-based user interface. Components are containerized for scalability and
maintainability.

Module Description

Data Ingestion Collects real-time data from news, social media, and financial reports
Al Processing Engine Applies generative Al for sentiment analysis and summarization

Data Storage Stores raw and processed data, supports search and analytics

API Layer Exposes RESTful endpoints for frontend and integrations

Web Application (Ul) Interactive dashboards, trend exploration, user management

User Management Handles authentication, authorization, and profile security

2. Component Interactions

::::ence Interaction Description

1 Data Ingestion fetches and normalizes external data sources

2 Ingested data is sent to Al Processing Engine for sentiment analysis and summarization
3 Processed results are indexed and stored in Data Storage (Elasticsearch)

4 API Layer serves processed data and insights to the Web Application

5 Users interact with dashboards, request insights, and manage profiles via the Web

Application & APls

3. Data Flow Overview

Source Flow Direction Destination Purpose



News/Social/Reports | — Data Ingestion | — Al Processing Collect and prepare data

Al Processing — Data Storage Store analyzed sentiment and summaries
Data Storage — API Layer — Web Application | Serve data for visualization & insights
Web Application — API Layer User queries, profile management

4. Technology Stack

Layer/Component Technology/Frameworks

Frontend React, Charting Libraries (e.g., D3)
Backend/API Python (FastAPI/Flask)

Al Processing Python, Generative Al Models (LLMs)
Data Storage Elasticsearch, Relational DB (users)
Containerization Docker

Authentication OAuth2/JWT

Deployment Cloud-native (Kubernetes-ready)

5. Scalability & Reliability
o Scalability:

o Containerized microservices enable independent scaling of ingestion, Al, and API layers.
o Elasticsearch supports horizontal scaling for high-volume data and fast search.
e Reliability:
o Real-time data pipelines with retry and monitoring.
o Secure user authentication and encrypted data storage.
o Automated backups and health checks for critical services.
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