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1. Overview of Advanced NLP

e Evolution from Traditional NLP to Modern Applications:

Traditional NLP: Focused on rule-based methods (e.qg., regular expressions, statistical
models like Naive Bayes).

e Modern NLP:

e Powered by large datasets and neural networks.

e Emergence of pre-trained models like GPT, BERT, and LLaMA.

Use of frameworks for scalable and modular NLP workflows (e.g., LangChain).

e Key Characteristics of Modern NLP:
Context-aware models (e.g., transformers).
Scalability with frameworks like PyTorch, TensorFlow.

Integration with real-world systems for tasks such as chatbots, summarization, and text
generation.
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2. LangChain Framework

LangChain simplifies the development of modular NLP pipelines by combining language models,

prompts, chains, and tools.

Understanding LangChain for NLP Tasks

What is LangChain?

e A framework designed to create advanced NLP workflows by integrating language models,

memory, and tools.

e Supports chainable tasks (e.g., summarization, translation, question answering).

Why Use LangChain?
e Modularity: Break down NLP workflows into reusable components.
e Flexibility: Supports integration with external data sources and tools.

e Efficiency: Automates tasks like prompt chaining and contextual memory.
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1. Language Models

Definition: Language models (LMs) form the heart of LangChain. These models are pre-trained to

understand and generate text, making them central to tasks like summarization, translation, and

question answering.
Example:

e GPT-2: A transformer-based model that can generate human-like text based on an input

prompt.

GPT-Neo: An open-source alternative to GPT-3, developed by EleutherAl, which can generate

text and handle multiple NLP tasks.
BERT: A bidirectional transformer model designed for understanding context in language, which
is useful for tasks like classification or named entity recognition (NER).
Key Features:
e They help generate responses based on input text.

Used for a wide range of NLP tasks such as text generation, text completion, and language

understanding.

Typically fine-tuned for specific tasks (e.g.. sentiment analysis, translation, summarization).




2. Prompts

Definition: A prompt is an instruction or template given to a language model to guide its response.
Prompts can be as simple as a sentence or can be structured templates used to generate specific

outputs.
Example:
e Simple Prompt: "Translate this text to French: Hello, how are you?"

Task-Based Prompt: "Summarize the following text in 10© words: [Insert text]™

Key Features:
e Prompts dictate how the model interprets and responds to the input.
Can be dynamic (filling in specific values) or static (fixed text).

Prompts are essential for controlling the model's output, making it more task-specific.

Use Case:

If you need a model to summarize a document, you would use a prompt like: "Summarize the

following text in 100 words: [Insert document]™ .

Prompt Engineering: LangChain offers an interface to automate and refine prompt generation,

allowing you to compose dynamic and reusable prompt templates.




3. Chains

Definition: A chain in LangChain is a sequential workflow of tasks that connects multiple operations

or models. The output of one step serves as the input for the next. Chains enable you to create

complex workflows like text summarization followed by sentiment analysis, or translation followed by

summarization.
Example:
e Translation -> Summarization -> Sentiment Analysis:
1. Translate: Translate the text from English to French.
2. Summarize: Summarize the translated text.

3. Sentiment Analysis: Perform sentiment analysis on the summary.

Key Features:
e (Chains are used to combine multiple models or tasks into one unified workflow.
Chains can be simple (e.g., text generation) or complex (e.g., performing multiple NLP tasks).
LangChain supports defining chains with various input/output processing techniques, such as
loops, branching, or conditionals.
Use Case:

A business might create a chain where the text from customer feedback is first analyzed for

sentiment, then summarized, and finally categorized into feedback categories (e.g.. product

quality, customer service).




4. Tools

Definition: Tools are external modules, plugins, or custom components that extend LangChain's

functionality. These tools can perform specific tasks like tokenization, text embedding, or interfacing

with external APIs or databases. The use of tools allows LangChain to be flexible and scalable for

more complex applications.
Example Tools:

e Custom Tokenizers: Tokenization is crucial for text processing in NLP. You can integrate specific
tokenizers that fit the model or task, such as tokenizers designed for specific languages or

domains.

Vector Databases: For large-scale tasks like semantic search or document retrieval, vector

databases (such as FAISS or Pinecone) are used to store and search embeddings of text.
Document Loaders: These tools can extract text from various sources, like PDFs, HTML pages, or
databases, to feed into the language models.

Features:

Tools enable interaction with external systems, databases, or APIs.

Provide advanced capabilities like semantic search, vector storage, and text augmentation.

Allow for integration with custom models or legacy systems.

Case:

Vector Database: You could use a tool like FAISS to store vector embeddings of documents and

then retrieve relevant documents based on a query’'s similarity to those embeddings.




