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Introduction and Overview
The Model Context Protocol (MCP), introduced by Anthropic in late 2024, is an open standard that connects AI assistants with the systems where data resides. In simple terms, MCP offers a universal interface through which AI models can access external data sources and tools. It functions as the "USB-C port" for AI applications—a single, standardized way to connect any database, service, or file system to an AI model. This protocol aims to break down the data silos that have isolated large language models (LLMs) and bridge them to corporate data and external tools. Traditionally, each new integration—whether linking an AI to a CRM or a file server—required a bespoke implementation, leading to an "integration mess."
MCP addresses this by replacing these fragmented solutions with a unified process. It helps AI systems deliver more relevant and up-to-date responses by enabling secure access to necessary contextual data. On a high level, MCP standardizes how applications provide context to language models. In other words, it defines a common language through which AI applications and external tools can communicate.
MCP is an open-source project with a published specification and official SDKs in several programming languages, making it easy for the developer community to adopt and extend. The following sections take a closer look at what MCP is, why it's important, how it works architecturally, how it integrates into AI/ML models, technical implementation details, comparisons with similar approaches, and the future development of this new standard.

What is the Model Context Protocol?
MCP is an open protocol that standardizes how AI applications interact with external data sources and tools. In simple terms, it sets out rules and a messaging format that allow an AI-powered application (whether a chatbot, a code assistant in an IDE, etc.) to address any data source or functionality in the same way. Anthropic describes MCP as a "universal, open standard" that enables models like Claude to directly access databases and other systems. Using MCP, an AI model like Claude or ChatGPT, for instance, can query a database, retrieve a document, call an API, or perform an action without having to write separate integration logic for each case. The protocol is based on a client-server architecture (more on this later) that decouples the AI application from the external resource. The AI application simply communicates with a small MCP server program, which handles the details of accessing the actual data source or tool. This design makes AI systems "context-aware" as they can access information and functions in real-time that go beyond their static training knowledge. Importantly, MCP supports two-way communication: the AI model can not only receive information (e.g., read a file) but also initiate actions in external systems through MCP (e.g., create an entry in a database). The goal of MCP is to simplify the development of AI applications by providing a standard framework for integration. Instead of programming individual interfaces for each data source, developers can program once against MCP, gaining much broader compatibility. In summary, MCP is the answer to how AI models can be dynamically connected to the existing software and data landscape in a consistent, secure, and reusable manner.

Significance and Use Cases
The significance of MCP arises from the concrete problems it solves. Even the most advanced language models were previously "limited by their isolation from data—trapped behind information silos and legacy systems," as Anthropic put it. Each new connection between an AI and a data source required individual adjustments, which hindered the widespread deployment of AI in businesses. MCP changes this paradigm through standardization, flexibility, and security from the start.
Standardization: With MCP, organizations no longer need to maintain their own connectors for each system. A single, unified procedure now governs all connections between AI and data, eliminating duplicate integration efforts, reducing technical debt, and providing a consistent interface across all tools. For developers, this means new data sources can be connected faster since the pattern is always the same.
Flexibility: MCP is independent of the LLM used and the platform. Businesses can switch between different AI models or providers without having to reprogram data connections. You are not tied to a proprietary ecosystem—any AI system that speaks MCP can communicate with any MCP-compatible connector. For example, one could use Anthropic’s Claude today and an open-source model tomorrow, both accessing corporate data via the same MCP servers. This prevents vendor lock-in through proprietary plugin formats and enables a more open AI ecosystem.
Security: The protocol was developed with a focus on security. Data remains within the owner's environment—MCP servers run within the controlled infrastructure (often on a local machine or internal network) and enforce access rights. Proven concepts, such as the separation of access credentials (credentials stay server-side) and explicit user consent for critical actions, are inherent in MCP. This reduces the risks compared to giving an AI direct extensive access to internal systems.
Efficiency for developers: By standardizing integrations, MCP allows developers to focus on higher-value AI logic instead of glue code. They can rely on a growing library of pre-made connectors (for databases, SaaS APIs, etc.) instead of having to write each connection themselves. If every AI application speaks the same language (MCP), it accelerates new AI projects—a once-developed MCP connector can be used over and over again. This also promotes collaboration and code-sharing: an open MCP server contributed by one team, for instance, for Google Drive, can be directly used by countless other applications.
Concrete use cases: Since its introduction, MCP has already enabled numerous practical use scenarios that illustrate its benefits. Anthropic has provided pre-made MCP servers for common systems, including Google Drive, Slack, GitHub, Git, Postgres, and even a browser automation server (Puppeteer). These allow AI assistants to immediately interact with those services. The open-source community has also developed various servers. Here are some examples of what AI can do with the help of MCP:
Code Assistant and DevOps: With an MCP server for GitHub, an AI code assistant can specifically retrieve files from a repository (without having to clone the entire repo) and even create branches or manage issues. An AI model in an IDE might, for instance, find relevant code in the repo and display it when an error message appears. The company Raygun built its own MCP server for the Raygun API, allowing their AI assistant (Claude) to retrieve error reports and performance data from the monitoring system and analyze them. Internally, this has already sped up analysis and reporting. This kind of integration allows the AI to proactively help with troubleshooting—for example, identifying slowly loading pages and suggesting solutions.
Document and Knowledge Management: An AI chatbot in a company can access document storage via MCP. For instance, a pre-made Google Drive MCP server could allow the AI to search for files on the corporate drive and load their content as context. So if a user asks: "What was in the last quarterly report?", the AI assistant could independently find the relevant report in Google Drive and summarize it. Without MCP, the user would have to manually provide this file.
Web Automation and Data Extraction: Through an MCP server for Puppeteer, the AI can control a web browser. It can open web pages, click links, fill out forms, and take screenshots. This opens up use cases like: An AI assistant independently booking an appointment on a website, or retrieving stock prices from a webpage, or testing a web application step-by-step. All this happens because the AI sends standardized "tool" commands (e.g., "Go to URL", "Click button X"), which the Puppeteer server executes.
Map and Location Services: A Google Maps MCP server gives AI assistants access to geodata and route calculation. If a user asks, for example, "How long would it take to drive from our office to the branch in Hamburg?", the AI can determine the travel time and route from Google Maps via MCP and report back. Also, searching for places or geocoding (address-coordinate search) can be implemented this way—the AI assistant can suggest restaurants near a location by querying the Maps API through MCP.
Local System Tasks: One of the first use cases of MCP was connecting the AI to the local filesystem. Through an appropriate server, the AI can read files, create new files, move files, or search through them—all within the boundaries allowed by the user. An example: Claude for Desktop uses MCP to give the AI model access to the computer's files, controlled and traceable. So, the user could ask in natural language: "Open the file ProjectPlan.pdf and give me a summary," and Claude would do this via MCP (the filesystem server provides the content, Claude generates the summary).
Every new MCP server expands the capability spectrum of all AI applications that support MCP. In a comment, it was aptly stated: "With each new server, the ecosystem grows. Each new capability can be used by any MCP-compatible host, making LLMs much more versatile." Among the early adopters of MCP are Block (Square) and Apollo, which have integrated the protocol into their systems. Developer tools such as Zed (a code editor), Replit, Codeium, and Sourcegraph are also working on using MCP to enhance their platforms. For instance, Sourcegraph's AI code assistant "Cody" might use MCP to retrieve relevant code from the repository to provide better assistance. These early integrations demonstrate the industry expectation: MCP has the potential to make AI workflows more efficient, scalable, and easier to maintain by seamlessly connecting AI with existing data and tools.

Basic Principles and Architecture
MCP is based on a client-server architecture that is flexible and extendable. The roles in this architecture are clearly distributed:
MCP Host: This refers to the AI application itself, such as Claude Desktop, an IDE with an AI assistant, or a chatbot client. The host is the program that the user interacts with, where the AI model processes requests. This host initiates the connection to MCP servers. Simplified: The host is the "AI client" from
the user's perspective, which should become smarter by using external data/tools. Typically, the LLM model runs in the host and a component that speaks MCP (the MCP client).
MCP Client (Component): The MCP client is part of the host application that manages the 1:1 connection to an MCP server. You can think of it as an adapter that communicates with the AI model/host on one side and sends network or IPC messages to the server on the other. If a host connects to multiple servers (e.g., one for files, one for emails), it accordingly has multiple MCP client instances active—one per server. This MCP client implementation encapsulates the entire protocol logic (formatting messages, assigning responses, etc.), allowing the host to issue simple commands (e.g., "fetch resource X" or "execute tool Y").
MCP Server: This is a standalone lightweight program that provides specific capabilities standardized over MCP. A server might, for example, represent the filesystem, address a database, or encapsulate a webservice. The MCP server typically runs as a separate process or
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