Key Components of modern Al systems — especially those involving Large Language
Models (LLMs) and intelligent agents. Let's break down each term with clear, beginner-
friendly definitions.

& 1. LLM (Large Language Model)

e A Large Language Model is a type of Al trained on massive amounts of text data to
understand and generate human-like language.

o Examples: ChatGPT, GPT-4, Claude, Gemini, LLaMA, etc.

e LLMs cando:

Text generation

Summarization

Translation

Question answering

Code generation
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How it works: Trained using transformers (a deep learning architecture) and massive
datasets, LLMs learn language patterns, grammar, facts, and reasoning abilities.

&R 2. Fine-tuning

e Fine-tuning is the process of taking a pretrained model (like GPT or BERT) and
training it further on a specific dataset to specialize it for a particular task or domain.
o Types:
o Full Fine-Tuning — Updates the whole model (resource-heavy).
o Parameter-Efficient Fine-Tuning (PEFT) — Only updates part of the model
(e.g., LORA, adapters).

Example: Fine-tune a general LLM to answer questions about medical records, or legal
contracts.

& 3. Al Agent Workflow

An Al Agent is an autonomous system that uses models and tools to perceive, decide, and
act. Here's the typical workflow:

1 Al Agent Workflow Stages:

Perception: Collect input (user query, environment data).

Understanding: Use an LLM or model to interpret the input.

Planning: Decide what steps or tools to use (e.g., search, database query, calculation).
Action/Execution: Perform tasks (call APIs, access files, generate output).
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5. Learning (optional): Improve performance over time.

Popular agent frameworks: LangChain, Auto-GPT, OpenAgents, CrewAl.

@ 4. Al Models

An Al model is a trained mathematical system that maps inputs to outputs.

Common Types:

\ Model Type H Purpose H Examples \
Classification  ||Predict a category |Spam vs Not Spam |
Regression ||Predict a number |House price prediction |
Clustering |Group similar data |Customer segmentation|
ILanguage Models|Understand/generate text|GPT, BERT, LLaMA |
\Vision Models Hlnterpret images HResNet, YOLO, CLIP \
\Reinforcement HLearn via trial and error HAIphaGo, RL agents \

1 5. Vector Database

e A Vector Database stores embeddings (numerical representations) of data like text,
images, etc., so you can search by meaning instead of keywords.

Why it matters:

o Text like "What’s the weather like?" and "Is it raining?" can have similar meanings —
vector search finds that similarity.

Use cases:

e Semantic search
e Chat with documents
e Memory for Al agents

Popular vector DBs:

Pinecone
Weaviate
FAISS
Chroma
Qdrant



@ How They All Work Together

Here’s a simplified modern Al system architecture:

1. User input — sent to an LLM

2. LLM understands the query (with help from fine-tuning or retrieval-augmented
generation (RAG))

3. Agent decides:
o Query a vector database?
o Call an external tool or API?

Agent performs actions — returns results

LLM wraps the response in natural language
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