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LangChain and Streamlit Application Documentation 

This documentation provides a comprehensive overview of a Streamlit application 

that integrates LangChain with the LLama 3.2 language model (LLM) API, enabling 

users to input questions and receive generated responses. The application is 

structured to handle environment settings, prompt creation, LLM invocation, and 

output display within a cohesive Streamlit interface. 

 

Project Structure Overview 

This application functions as an interactive platform for querying an LLM (LLama 

3.2) through LangChain, with a front-end interface created using Streamlit. The 

project loads environment configurations, prepares a structured prompt template, 

uses a language model for response generation, and manages results display and 

basic portfolio and styling for a polished user experience. 

Components in Detail 

1. Environment Configuration 

• Purpose: Environment variables hold sensitive information, such as API 

keys, securely and separate from the codebase. 

• Usage: The application uses the dotenv library to load a .env file containing 

environment variables. This allows setting essential variables without 

exposing them directly in the code. 

• Key Variables: 

o LANGCHAIN_TRACING_V2: Enables tracing within LangChain to 

monitor and log activities, useful for debugging and optimizing. 

o LANGCHAIN_API_KEY: Secures access to LangChain’s API, 

ensuring only authorized usage. 

2. Page Configuration and Layout 

• Purpose: Defines the page's appearance and organization for an optimal user 

experience. 



• Layout Settings: Using Streamlit’s set_page_config, the application specifies 

a title, icon, and layout style (set to wide for full-screen display). This 

configuration enhances readability and provides ample space for the response 

display. 

3. Custom CSS Styling 

• Purpose: CSS is used to enhance the visual appeal of the interface, providing 

custom styles for elements such as headers, footers, and portfolio sections. 

• Functionality: The CSS is loaded into Streamlit using the markdown 

function, with unsafe_allow_html=True to allow HTML and CSS in the 

Streamlit framework. Styling elements like text color, alignment, padding, 

and background color contribute to a professional, user-friendly look. 

4. Page Header 

• Purpose: Displays the title of the application at the top of the page for 

branding and identification. 

• Design: Styled as a large, centered header with custom colors and padding, 

ensuring it is easily recognizable as the application's main title. 

5. Prompt Template Creation 

• Purpose: Structures interactions with the LLM, defining how user inputs and 

responses are organized. 

• Functionality: The prompt template defines a "system message" to set the 

context for the model (e.g., “You are a helpful assistant”), and a "user 

message" which dynamically incorporates the user’s input as a query. This 

prompt setup directs the LLM to respond in a helpful, structured manner based 

on user input. 

6. User Input Handling 

• Purpose: Captures user queries and passes them to the LLM for processing. 

• Functionality: Streamlit’s text_input function provides an interactive text 

box where users can type their questions. This input is critical as it initiates 

the LLM response chain. 

7. Language Model (LLM) Initialization 



• Purpose: Defines the specific language model (LLama 3.2) used to generate 

responses. 

• Usage: The application utilizes the Ollama API to access the LLama 3.2 

model. This configuration allows users to query a local or hosted instance of 

LLama 3.2 (3B parameters) model, providing accurate and relevant responses 

to queries. 

• Requirements: Running this model requires a compatible local setup with 

sufficient computational resources, as the 3B model parameter version is 

resource-intensive. 

8. Output Parsing 

• Purpose: Formats the LLM’s output for display. 

• Functionality: The output parser, here configured with StrOutputParser, 

standardizes the response format, allowing it to be presented as a readable text 

string in Streamlit. 

9. Chain Construction 

• Purpose: Links the prompt, LLM, and output parser into a single process, 

called a chain. 

• Functionality: The chain enables a streamlined process that takes the user’s 

query, formats it with the prompt template, sends it to the LLM for processing, 

and then parses the result for display. This chain simplifies code complexity 

and ensures an efficient flow from input to output. 

10. Chain Invocation and Response Display 

• Purpose: Executes the chain when a user query is entered and outputs the 

response. 

• Functionality: When the user provides a query, the chain is triggered to 

process the input. Once the LLM generates a response, it is displayed in the 

Streamlit interface, creating an interactive Q&A experience for the user. 

11. Portfolio and Footer Sections 

• Purpose: Provides additional information about the developer, including links 

to their LinkedIn, GitHub, and personal website. 



• Design: The portfolio section uses HTML links styled with CSS to match the 

rest of the application, giving the user quick access to the developer's 

professional profiles. The footer includes the designer’s name, with a fixed 

position at the bottom of the page for consistent branding. 

 

Application Workflow 

1. Environment Setup: 

o Ensure the .env file is correctly configured with 

LANGCHAIN_API_KEY. 

o When the app is launched, environment variables are loaded, setting 

necessary configurations for the LangChain API. 

2. Launching the Streamlit Interface: 

o Run the app using the Streamlit CLI command (streamlit run app.py>). 

o The interface loads with the specified layout, header, and styling. 

3. User Query Submission: 

o Users can type queries into the input text box and submit them to the 

LLM. 

o The prompt template structures the query, ensuring it’s passed to the 

LLM as a formatted message. 

4. Response Generation: 

o The LLM (LLama 3.2) processes the query and generates a response. 

o The output parser formats the response into a string format, suitable for 

display. 

5. Output Display: 

o The application displays the LLM’s response in the Streamlit interface, 

allowing the user to view the answer immediately. 

6. Portfolio and Contact Information: 

o The portfolio and footer sections remain visible on the page, providing 

easy access to the developer's professional details. 



 

Considerations for LLama 3.2 (3B Parameters) 

Since LLama 3.2 (3B parameters) requires significant resources, it’s essential to 

ensure the local environment is capable of handling large models. Using Ollama's 

API locally means that dependencies like Python, LangChain libraries, and 

necessary data processing packages must be installed correctly. Furthermore, 

consider the system's RAM and GPU availability for efficient model performance. 

 

Key Functionalities Recap 

• Environment Management: Secure API key loading and configuration 

through .env. 

• Streamlit Interface: Dynamic, interactive UI with custom styling for a 

professional look. 

• Prompt Management: Structured prompts ensuring contextual interactions. 

• LLM Interaction: Real-time querying with LLama 3.2 through LangChain’s 

API. 

• Portfolio and Branding: Integrated professional branding, enhancing 

credibility and usability. 

 

This documentation captures the purpose, implementation flow, and critical 

functionalities of your LangChain and Streamlit application, providing a 

comprehensive reference for setup, usage, and extension. 

 


