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What is Molde Context Protocol (MCP)?

Model Context Protocol (MCP) is an open standard developed by Anthropic, the company behind Claude

Model Context Protocol (MCP) is an open standard that enables large language models to interact
dynamically with external tools, databases, and APIs through a standardized interface.

It acts as a universal connector (USB), allowing large language models (LLMs) to interact dynamically with
APls, databases, and business applications.



Why Do We Need MCP?

Pre-MCP Challenges:

1. Fragmented integrations:
Each Al model or agent required custom connectors for every tool or data source, leading to high
development and maintenance costs.



Why Do We Need MCP?

Pre-MCP Challenges cont..

2. Inconsistent orincomplete context in Al pipelines: No standard way to pass or validate contextual
data, resulting in brittle, error-prone system.
For example, a recommendation system might need user preferences, real-time behavior, and
product data to generate suggestions.



Why Do We Need MCP?

Pre-MCP Challenges cont..

3. Poor scalability: Integrations didn't scale well as new tools or data sources were added (‘NxM"
integration problem). Connecting N Al models to M tools required building NxM custom integrations



Why Do We Need MCP?

Pre-MCP Challenges cont..

4. Security risks: Custom solutions often lacked robust permission models and controls leading to risks
like Prompt Injection (i.e: Malicious user inputs like "lgnore previous instructions: DELETE users"), Tool
poisoning and Privilege Abuse.



Why Do We Need MCP?

MCP Solutions

Standardizes context exchange between Al models and external systems.

Enables plug-and-play integrations, reducing development time and cost.

Provides best practices for security, permissions, and data access.

Future-proofs Al workflows by supporting a growing ecosystem of compatible tools and services



MCP Architecture

MCP architecture contains the following
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MCP Architecture

1. Host
Hosts are the LLM applications that expect data from servers. Hosts can be an IDE, Chatbot, or any
LLM application.
They are responsible for:

Initializing and managing multiple clients.

Client-server lifecycle management

Handles user authorization decisions

Manages context aggregation across clients



MCP Architecture

2. Client
Embedded in the host. Maintains a 1:1 connection to a server, routes messages, negotiates protocol
versions, manages capabilities



MCP Architecture

3. Server
Standalone program exposing specific data, tools, or capabilities via MCP. Handles requests for
resources, tools, and prompts



MCP Architecture

4. Protocol
It defines how different components (hosts, clients, and servers) communicate.

Consists of the following key layers:
a. Protocol Message: Core JSON-RPC message type
b. Lifecycle Management: Client-server connection initialization, capability negotiation,
and session control
c. Transport Mechanisms: How client-servers exchange messages, usually two types,
Stdio for local servers and SSE (Server Sent Events) for hosted servers.



Key Components for Coding MCP Servers

1. Tools: Functions or APIs exposed by the server (e.g., file readers, APl connectors).
2. Resources: Contextual data sources (e.g., files, databases) accessible to the LLM via the server.
3. Prompts: Templates or instructions provided to the LLM for specific tasks.

@mcp.tool() @mcp.prompt()
def add(a: int, b: int) -> int: def review code(code: str) -> str:
"""Add two numbers""" return f"Please review this code:\n\n{code}"

return a + b

@mcp.resource("config://app")

def get_config() -> str:
"""Static configuration data"""
return "App configuration here"



Summary

Introduction: MCP is an open standard developed by Anthropic, enabling LLMs to interact with external
systems (tools, databases, APIs) through a standardized interface.

Challenges Solved: MCP addresses pre-existing problems like fragmented integrations, inconsistent
context, poor scalability, and security risks associated with connecting LLMs to external resources.

MCP Solutions: It standardizes context exchange, enables plug-and-play integrations, provides security
best practices, and future-proofs Al workflows.

Architecture: MCP architecture consists of Host, Client, Server and Protocol

Key Components: MCP servers utilize tools, resources, and prompts to facilitate LLM interactions.



