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Introduction

The AI development landscape is evolving rapidly, and one of the most exciting 
developments is Anthropic’s Model Context Protocol (MCP). If you've ever been frustrated by 
the constant context switching between AI models and the loss of conversation history when 
moving between different AI clients, MCP might be the solution you've been looking for.
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What is MCP and Why Should You Care?

Think of MCP as the "USB-C port" for AI systems. Just as USB-C provides a standardized 
way to connect various devices to your laptop, MCP provides a standardized way for AI 
models to connect with external tools, data sources, and services.



MCP is a standardized communication layer (based on JSON-RPC) that allows AI clients (like 
Cursor) to discover and use external capabilities provided by MCP servers. Instead of 
building separate integrations for each AI client, you build one MCP server that works 
everywhere.

The Problem MCP Solves

Before MCP, connecting AI assistants to external tools created fragile integrations. Update the AI 

model or change an API, and your code breaks. Client developers can't build everything. They don't 

want to spend all their development hours tweaking web search for every new model, and they're 

definitely not out here trying to roll their own Jira integration.



MCP changes this by letting service providers maintain their own AI integrations, resulting in higher-

quality interactions and less duplicated effort across the ecosystem.

Understanding MCP Architecture

MCP follows a client-server architecture with three main components:

� MCP Hosts (Clients): Applications like Claude Desktop, Cursor, or Windsurf that need 
access to external capabilities�

� MCP Servers: Lightweight services that expose specific functionalities - tools, resources, 
and prompts - through the MCP protocol�

� Transport Layer: The communication mechanism between clients and servers, typically 
using standard input/output (stdio) or Server-Sent Events (SSE).

Core MCP Capabilities

MCP servers can provide three types of capabilities:

� Resources: File-like data that can be read by clients (API responses, file contents, 
database queries�

� Tools: Functions that can be executed by the AI model (with user approval�
� Prompts: Pre-written templates that help users accomplish specific tasks

2



A Developer’s Guide to Building Your First MCP Server

Building Your First MCP Server

Let's walk through creating a practical MCP server step by step. We'll start with a simple 
calculator server to demonstrate core concepts, then show how these principles apply to 
more complex scenarios like weather services.

Setting Up Your Development Environment

The fastest way to get started is with Python and FastMCP, which simplifies MCP server 
development significantly:

Your First Server: A Calculator

Let's start with something simple - a calculator server that demonstrates all MCP concepts:
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This simple example showcases the three core MCP capabilities: tools for actions, resources 
for data, and prompts for guidance.

Understanding FastMCP Magic

FastMCP uses Python's type hints and docstrings to automatically generate proper MCP 
schemas. When you write:

FastMCP automatically creates�
� Tool registration with the MCP serve�
� JSON schema for input validatio�
� Proper error handling and response formattin�
� Documentation from your docstring


This dramatically reduces boilerplate compared to writing raw MCP protocol handlers.
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Testing with MCP Inspector: Your Development Best Friend

The MCP Inspector is an interactive developer tool for testing and debugging MCP servers. 
It's your most important development tool, acting as a test client that lets you verify your 
server works correctly before connecting it to AI clients.

Setting Up the Inspector

The Inspector runs directly through npx without requiring installation:

Inspector Interface Features

The Inspector provides several features for interacting with your MCP server:



Server Connection Pan�
� Allows selecting the transport for connecting to the serve�
� For local servers, supports customizing the command-line arguments and environmen�
� Shows connection status and capability negotiation



Resources Ta�
� Lists all available resource�
� Shows resource metadata (MIME types, descriptions�
� Allows resource content inspectio�
� Supports subscription testing



Tools Ta�
� Lists available tool�
� Shows tool schemas and description�
� Enables tool testing with custom input�
� Displays tool execution results
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Prompts Ta�
� Displays available prompt template�
� Shows prompt arguments and description�
� Enables prompt testing with custom argument�
� Previews generated messages



Notifications Pan�
� Presents all logs recorded from the serve�
� Shows notifications received from the server

Recommended Development Workflow

The Inspector documentation recommends a specific iterative development workflow�

�� Start Developmen�
� Launch Inspector with your serve�
� Verify basic connectivit�
� Check capability negotiatio�

�� Iterative Testin�
� Make server change�
� Rebuild the serve�
� Reconnect the Inspecto�
� Test affected feature�
� Monitor message�

�� Test Edge Case�
� Invalid input�
� Missing prompt argument�
� Concurrent operation�
� Verify error handling and error responses



Pro tip: Keep the MCP Inspector open while developing. After each code change, rebuild your 
server and reconnect the Inspector to test your changes immediately. This rapid feedback 
loop catches issues early and shows you exactly how your server communicates via the MCP 
protocol.
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Building a More Complex Example: Weather Server

Now let's apply these concepts to a practical weather server that demonstrates real-world 
patterns:
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This example demonstrates several important patterns�
� Async operations: Using async/await for external API call�
� Error handling: Graceful degradation when services are unavailabl�
� Helper functions: Separating business logic from MCP tool definition�
� Resource parameterization: Dynamic resources that accept parameter�
� Comprehensive prompts: Detailed guidance for AI behavior
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Connecting to AI Clients

Once your server works perfectly in the inspector, connecting it to real AI clients is 
straightforward. The key is providing the correct paths and ensuring your environment is 
properly configured.

Claude Desktop Integration

Claude Desktop reads server configurations from a JSON file. The location varies by 
operating system�

� macOS: ~/Library/Application Support/Claude/claude_desktop_config.jso�
� Windows: %APPDATA%\Claude\claude_desktop_config.json



Create or edit this file:

Important notes�

� Always use absolute paths, not relative one�

� If you're using a virtual environment, point to the Python executable inside i�

� Restart Claude Desktop after making change�

� Check the connection status in Claude's interface
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Cursor IDE Integration

Cursor has built-in MCP support through its settings interface�

�� Go to Settings → MCP → Add New Serve�
�� Configure the server�

� Name: A descriptive name (e.g., "Calculator"�
� Type: Select "command�
� Command: Full path to your Python executabl�
� Args: Path to your server script



For virtual environments, your command might look like:

With args:

Cursor-Specific Tip�

� The green circle indicator shows your server is connected and health�

� Orange indicates connection issues - check your path�

� Use Cursor's composer with the @ symbol to reference your MCP tool�

� Create custom rules to guide how Cursor uses your MCP server

Troubleshooting Connections

Server Not Appearing�
� Verify absolute paths are correc�
� Check that your Python environment has all dependencie�
� Look for error messages in the client's developer consol�
� Test the server independently with MCP Inspector first



Permission Issues�
� Ensure the server script has execute permission�
� Check that the Python interpreter is accessibl�
� Verify environment variables are set correctly
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Runtime Errors�
� Add logging to your server to debug issue�
� Use try-catch blocks around external API call�
� Test with simple tools first, then add complexity

Best Practices and Development Patterns

Development Workflow

Successful MCP server development follows a predictable pattern�

�� Start Simple: Begin with basic tools that don't require external dependencie�

�� Test Early: Use MCP Inspector to verify each tool as you build i�

�� Add Complexity Gradually: Introduce external APIs, state management, and error handlin�

�� Integration Test: Connect to your preferred AI client and test real workflow�

�� Iterate Based on Usage: Refine based on how the AI actually uses your tools

Error-Handling Strategies

Robust error handling is crucial for MCP servers since they run in the background:
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State Management Approaches

MCP servers often need to maintain state between tool calls. Here are common patterns.



Simple File-Based State
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Database Integration



For production servers, consider SQLite or other databases:
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Security Considerations

MCP servers run with user permissions and can access external services:



Environment Variable Management

Input Validation
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Performance Optimization

Caching Strategies

Async Best Practices
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Advanced Use Cases and Real-World Applications

Multi-Service Integration Servers

One of MCP's most powerful features is creating servers that coordinate between multiple 
services. Here's a project management server example:
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Dynamic Tool Generation

For advanced use cases, you can generate tools dynamically based on configuration:
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Stateful Conversation Management

Create servers that maintain context across different AI clients:
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Enterprise Integration Patterns

Service Discovery

Workflow Orchestration

@mcp.tool()

async def execute_deployment_workflow(

    app_name: str, 

    environment: str

) -> str:

    """Orchestrate complex deployment workflow"""

    workflow_steps = [

        ("build", build_application),

        ("test", run_tests),

        ("deploy", deploy_to_environment),

        ("verify", verify_deployment),

        ("notify", send_notifications)

    ]

    

    results = []

    for step_name, step_func in workflow_steps:

        try:

            result = await step_func(app_name, environment)

            results.append(f"  {step_name}: {result}")

        except Exception as e:

            results.append(f"  {step_name}: {str(e)}")

            # Handle rollback logic

            await rollback_deployment(app_name, environment)

            break

    

    return "\\n".join(results)
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Getting Started: Your First Production Server

Step-by-Step Development Process

�� Identify the Need: Start with a tool you use frequently that could benefit from AI 
integratio�

�� Design the Interface: Plan your tools, resources, and prompts before codin�
�� Build Incrementally: Start with one tool, test it, then add mor�
�� Add Error Handling: Make your server robust with proper error handlin�
�� Optimize Performance: Add caching and async operations where beneficia�
�� Deploy and Iterate: Connect to your AI client and refine based on usage

Common Mistakes to Avoid

� Overcomplicating: Start simple and add complexity graduall�
� Poor Error Handling: Always handle external API failures gracefull�
� Ignoring Security: Never hardcode API keys or sensitive dat�
� Foregoing Testing: Always test with MCP Inspector before connecting to AI client�
� Unclear Documentation: Write clear tool descriptions and prompts
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Quick Start Template

Here's a template to get you started quickly:
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The Ecosystem Advantage

The real power of MCP isn't in individual servers - it's in the ecosystem. You get an enormous 
ecosystem of plug-and-play tools that you can bring to any chat window that implements the 
standard.



Companies like GitHub, Notion, and others are building official MCP servers. As a developer, 
you can�

� Use existing servers for common service�
� Build custom servers for your specific need�
� Share your servers with the communit�
� Mix and match capabilities from different servers

Future-Proofing Your AI Workflow

The tools we build today should keep working even as new models, clients, and services 
come around. MCP provides this future-proofing by creating a stable interface between AI 
systems and external capabilities.



As new AI models emerge and existing ones evolve, your MCP servers continue working 
without modification. This is particularly valuable in the rapidly changing AI landscape where 
model capabilities and client applications are constantly evolving.

Getting Started Today

Building MCP servers is more accessible than many developers realize. If you want to just 
hand the AI agent the MCP docs and tell it what functionalities you want… well, it's probably 
gonna work. This is the kind of code AI is especially good at—it's essentially boilerplate.



Start with a simple server for a tool you use regularly. The development cycle is�

�� Define your tools and resource�
�� Test with MCP Inspecto�
�� Connect to your preferred AI clien�
�� Iterate based on real usage



The MCP ecosystem is still young, which means there's tremendous opportunity to build 
servers that solve real problems for developers and organizations.
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Conclusion

MCP represents a fundamental shift in how we think about AI integration. Instead of building 
point-to-point connections between AI models and external services, we're creating a 
standardized ecosystem where capabilities can be shared, reused, and combined in powerful 
ways.



Whether you're building internal tools for your team or contributing to the broader MCP 
ecosystem, the protocol provides a solid foundation for creating AI integrations that will 
remain valuable as the technology landscape continues to evolve.



The future of AI development isn't just about more powerful models - it's about creating 
seamless experiences where AI can intelligently interact with all the tools and data sources we 
use daily. MCP is a crucial building block for that future, and now is the perfect time to start 
building with it.

About Natoma

Natoma enables enterprises to adopt AI agents securely. The secure agent access gateway 
empowers organizations to unlock the full power of AI, by connecting agents to their tools 
and data without compromising security. 



Leveraging a hosted MCP platform, Natoma provides enterprise-grade authentication, fine-
grained authorization, and governance for AI agents with flexible deployment models and 
out-of-the-box support for 100+ pre-built MCP servers. 



To learn more, visit  or connect with our team directly at .
natoma.id natoma.id/book-a-demo
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