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An agentic LLM toolkit for Elixir.
Overview
	OpenAI-compatible API Client: HTTP client with automatic retry logic and error handling
	MCP Support: Full support for Model Context Protocol servers via stdio and HTTP transports
	Flexible Chat Loop: Tool calling with customizable hooks for integration
	Session Management: Automatic health monitoring and reconnection for MCP servers

Architecture
Core Modules
	OpEx.Client - HTTP client for OpenAI-compatible API with exponential backoff retry logic
	OpEx.Chat - Chat conversation loop with tool calling and hook support
	OpEx.MCP.StdioClient - MCP client for stdio transport (local process spawning)
	OpEx.MCP.HttpClient - MCP client for HTTP transport (remote MCP servers)
	OpEx.MCP.SessionManager - Manages multiple MCP server sessions with health checks
	OpEx.MCP.Tools - Utilities for converting between MCP and OpenAI tool formats

Hooks System
OpEx uses a hooks-based architecture to avoid hard-coded dependencies. You can customize behavior via:
	custom_tool_executor - Execute application-specific tools
	on_assistant_message - Handle assistant messages (e.g., save to database)
	on_tool_result - Handle tool results (e.g., logging, metrics)

See OpEx.Hooks for detailed documentation.
Installation
Add to your mix.exs:
def deps do
  [
    {:opex, "~> 0.1.0"}
  ]
end
Quick Start
# 1. Create OpenRouter client
client = OpEx.Client.new(System.get_env("OPENROUTER_KEY"))

# 2. Start MCP session manager
{:ok, _pid} = OpEx.MCP.SessionManager.start_link(name: MyApp.MCPManager)

# 3. Add MCP servers
{:ok, server_id} = OpEx.MCP.SessionManager.add_server(MyApp.MCPManager, %{
  "command" => "npx",
  "args" => ["-y", "@modelcontextprotocol/server-filesystem"],
  "env" => []
})

# 4. Create chat session with hooks
session = OpEx.Chat.new(client,
  mcp_clients: [{:ok, server_id}],
  custom_tool_executor: &MyApp.execute_custom_tool/3,
  on_assistant_message: &MyApp.save_message/2
)

# 5. Have a conversation
{:ok, response} = OpEx.Chat.chat(session,
  model: "anthropic/claude-3.5-sonnet",
  messages: [%{"role" => "user", "content" => "List files in /tmp"}],
  system_prompt: "You are a helpful assistant",
  context: %{conversation_id: 123}
)
MCP Server Examples
Stdio Transport (Local)
# Filesystem server
%{
  "command" => "npx",
  "args" => ["-y", "@modelcontextprotocol/server-filesystem"],
  "env" => []
}

# Brave Search server
%{
  "command" => "npx",
  "args" => ["-y", "@modelcontextprotocol/server-brave-search"],
  "env" => [{"BRAVE_API_KEY", api_key}]
}
HTTP Transport (Remote)
%{
  "url" => "https://api.example.com/mcp",
  "auth_token" => "your-token",
  "execution_id" => "exec-123"  # Optional
}
Custom Tools
Define custom tools and provide an executor function:
custom_tools = [
  %{
    "type" => "function",
    "function" => %{
      "name" => "search_database",
      "description" => "Search the internal database",
      "parameters" => %{
        "type" => "object",
        "properties" => %{
          "query" => %{"type" => "string", "description" => "Search query"}
        },
        "required" => ["query"]
      }
    }
  }
]

def execute_custom_tool("search_database", args, _context) do
  results = MyApp.Database.search(args["query"])
  {:ok, %{"results" => results}}
end

def execute_custom_tool(_, _, _), do: {:error, :tool_not_found}

session = OpEx.Chat.new(client,
  custom_tools: custom_tools,
  custom_tool_executor: &execute_custom_tool/3
)
Configuration
OpenRouter Client Options
client = OpEx.Client.new(api_key,
  base_url: "https://openrouter.ai/api/v1",  # Default
  user_agent: "my-app/1.0.0",
  app_title: "My Application"  # For X-Title header
)
Chat Options
OpEx.Chat.chat(session,
  model: "anthropic/claude-haiku-4.5",  # Required
  messages: messages,                     # Required
  system_prompt: "You are helpful",       # Optional
  execute_tools: true,                    # Auto-execute tools (default: true)
  context: %{}                            # Passed to all hooks (default: %{})
)
Error Handling
OpEx automatically retries transient errors:
	HTTP 429: Rate limits (retry with 5s+ backoff)
	HTTP 500-504, 508: Server errors (retry with 2s+ backoff)
	Transport errors: Closed connections, timeouts (retry with 1s+ backoff)

Maximum 3 retries with exponential backoff.
Future Enhancements
Potential additions for OpEx:
	[ ] Streaming support (SSE from OpenRouter)
	[ ] Telemetry events
	[ ] Supervision tree helpers

License
MIT


  

    Changelog

[0.2.4] - 2025-11-18
Added
	Hook stop mechanism: on_tool_result and on_assistant_message hooks can now return :stop or {:stop, context} to immediately halt the tool execution loop. When stopped, the response includes _metadata.stopped_by_hook = true. Useful for implementing rate limits, cost controls, or custom error handling.

[0.2.3] - 2025-11-18
Better error handling.
[0.2.2] - 2025-11-18
Allow configurable role for tool call responses.
[0.2.1] - 2025-11-17
Support for non-standard MCP server responses.
[0.2.0] - 2025-11-17
Add parallel_tool_calls support.
[0.1.0] - 2025-11-14
Initial release.
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OpEx - OpenRouter and Model Context Protocol (MCP) client library for Elixir.
OpEx provides a flexible interface for building AI agents with tool calling capabilities.
It supports:
	OpenRouter API integration with automatic retry logic
	Model Context Protocol (MCP) servers via stdio and HTTP transports
	Custom tool execution via hooks
	Flexible chat loop with tool calling support

Quick Start
# Create an OpenRouter client
client = OpEx.Client.new(api_key)

# Start MCP session manager
{:ok, _pid} = OpEx.MCP.SessionManager.start_link(name: MyApp.MCPManager)

# Add MCP servers
{:ok, server_id} = OpEx.MCP.SessionManager.add_server(MyApp.MCPManager, %{
  "command" => "npx",
  "args" => ["-y", "@modelcontextprotocol/server-filesystem"]
})

# Create a chat session
session = OpEx.Chat.new(client,
  mcp_clients: [{:ok, server_id}],
  custom_tool_executor: &MyApp.execute_tool/3
)

# Have a conversation
{:ok, response} = OpEx.Chat.chat(session,
  model: "anthropic/claude-3.5-sonnet",
  messages: [%{"role" => "user", "content" => "List files in /tmp"}],
  system_prompt: "You are a helpful assistant"
)
Architecture
	OpEx.Client - HTTP client for OpenRouter API
	OpEx.Chat - Chat loop with tool calling and hooks
	OpEx.MCP.StdioClient - MCP client for stdio transport
	OpEx.MCP.HttpClient - MCP client for HTTP transport
	OpEx.MCP.SessionManager - Manages multiple MCP server sessions
	OpEx.MCP.Tools - Utilities for MCP tool format conversion


      


      
        Summary


  
    Functions
  


    
      
        chat(session, opts)

      


        Convenience function to execute a chat conversation.
See OpEx.Chat.chat/2 for details.



    


    
      
        new_chat(client, opts \\ [])

      


        Convenience function to create a new chat session.
See OpEx.Chat.new/2 for details.



    


    
      
        new_client(api_key, opts \\ [])

      


        Convenience function to create a new OpenRouter client.
See OpEx.Client.new/2 for details.
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Convenience function to execute a chat conversation.
See OpEx.Chat.chat/2 for details.
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Convenience function to create a new chat session.
See OpEx.Chat.new/2 for details.
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Convenience function to create a new OpenRouter client.
See OpEx.Client.new/2 for details.
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Chat interface with tool calling support and customizable hooks.
This module provides a flexible chat loop that can be customized via hooks for:
	Custom tool execution
	Message persistence
	Tool result handling

MCP tools are handled automatically via the provided MCP client PIDs.

      


      
        Summary


  
    Functions
  


    
      
        chat(session, opts)

      


        Executes a chat conversation with tool calling support.



    


    
      
        get_all_tools(session)

      


        Gets all available tools (MCP + custom) for this chat session.
Useful for debugging and testing.



    


    
      
        new(client, opts \\ [])

      


        Creates a new chat session.
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Executes a chat conversation with tool calling support.
Options
	:model - Model to use (required)
	:messages - List of messages (required)
	:system_prompt - System prompt (optional)
	:execute_tools - Whether to execute tools automatically (default: true)
	:context - Arbitrary context passed to hooks (default: %{})
	:temperature - Controls randomness (0.0-2.0, optional, defaults to API default of 1.0)
	:parallel_tool_calls - Whether to allow parallel tool calls (boolean, optional)
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Gets all available tools (MCP + custom) for this chat session.
Useful for debugging and testing.

  



    

  
    
      
    
    
      new(client, opts \\ [])



        
          
        

    

  


  

Creates a new chat session.
Options
	:mcp_clients - List of {:ok, pid} or {:error, reason} tuples for MCP clients
	:custom_tools - List of custom tool definitions in OpenAI format
	:rejected_tools - List of tool names to exclude from MCP tools
	:custom_tool_executor - Function (tool_name, args, context) -> {:ok, result} | {:error, reason}

	:on_assistant_message - Hook (message, context) -> :ok | {:ok, context} | :stop | {:stop, context}

	:on_tool_result - Hook (tool_call_id, tool_name, result, context) -> :ok | {:ok, context} | :stop | {:stop, context}.
When this hook returns :stop or {:stop, context}, the tool execution loop stops immediately and no further
LLM calls are made. The response will include _metadata.stopped_by_hook = true.

	:tool_result_role - Role to use for tool result messages (default: "tool", can be "user" for MCP compatibility)
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HTTP client for OpenRouter API.
Handles API requests with retry logic and error handling.

      


      
        Summary


  
    Functions
  


    
      
        chat_completion(client, body)

      


        Makes a chat completion request to OpenRouter.



    


    
      
        get_models(client)

      


        Fetches the list of available models from OpenRouter API.
Returns {:ok, models} where models is a list of %{id: string, name: string}



    


    
      
        new(api_key, opts \\ [])

      


        Creates a new OpenRouter client with the given API key and options.
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Makes a chat completion request to OpenRouter.
Parameters
	client - The OpEx.Client struct
	body - Request body containing messages, model, tools, etc.

Returns
	{:ok, response} - Successful response with choices
	{:error, reason} - Error response
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Fetches the list of available models from OpenRouter API.
Returns {:ok, models} where models is a list of %{id: string, name: string}
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Creates a new OpenRouter client with the given API key and options.
Options
	:base_url - Base URL for OpenRouter API (default: "https://openrouter.ai/api/v1")
	:user_agent - User agent string (default: "opex/0.1.0")
	:app_title - Application title for X-Title header (optional)
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Documentation for OpEx hooks system.
Hooks allow you to customize OpEx behavior at key points in the chat loop
without modifying the library code. This enables integration with your
application's specific needs (e.g., database persistence, logging, metrics).
Available Hooks
custom_tool_executor
Called when a custom tool needs to be executed.
Signature: (tool_name :: String.t(), args :: map(), context :: any()) :: {:ok, result :: any()} | {:error, reason :: any()}
Example:
def execute_tool(tool_name, args, context) do
  case tool_name do
    "search_database" ->
      results = MyApp.Database.search(args["query"])
      {:ok, %{"results" => results}}

    "send_email" ->
      MyApp.Email.send(args["to"], args["subject"], args["body"])
      {:ok, %{"status" => "sent"}}

    _ ->
      {:error, :tool_not_found}
  end
end

session = OpEx.Chat.new(client, custom_tool_executor: &execute_tool/3)
on_assistant_message
Called after receiving an assistant message (with or without tool calls).
Signature: (message :: map(), context :: any()) :: :ok | {:ok, updated_context :: any()}
Example:
def save_message(message, context) do
  %{"role" => "assistant", "content" => content} = message
  tool_calls = Map.get(message, "tool_calls", [])

  MyApp.Chat.create_message(%{
    conversation_id: context.conversation_id,
    role: "assistant",
    content: content,
    tool_calls: tool_calls
  })

  :ok
end

session = OpEx.Chat.new(client, on_assistant_message: &save_message/2)
on_tool_result
Called after a tool has been executed and a result is available.
Signature: (tool_call_id :: String.t(), tool_name :: String.t(), result :: any(), context :: any()) :: :ok | {:ok, updated_context :: any()}
Example:
def log_tool_result(tool_call_id, tool_name, result, context) do
  MyApp.ToolLog.create(%{
    conversation_id: context.conversation_id,
    tool_call_id: tool_call_id,
    tool_name: tool_name,
    result: result,
    timestamp: DateTime.utc_now()
  })

  :ok
end

session = OpEx.Chat.new(client, on_tool_result: &log_tool_result/4)
Context Management
The context parameter is an arbitrary value that you provide when calling OpEx.Chat.chat/2
and is threaded through all hooks. This allows you to pass application-specific data
(like user IDs, conversation IDs, etc.) to your hooks.
Hooks can return {:ok, updated_context} to modify the context for subsequent hooks.
Example:
def track_tool_count(_tool_call_id, _tool_name, _result, context) do
  count = Map.get(context, :tool_count, 0)
  {:ok, Map.put(context, :tool_count, count + 1)}
end

{:ok, response} = OpEx.Chat.chat(session,
  model: "anthropic/claude-3.5-sonnet",
  messages: messages,
  context: %{conversation_id: 123, tool_count: 0}
)
Complete Example
defmodule MyApp.Agent do
  def run(conversation_id, user_message) do
    # Setup
    client = OpEx.Client.new(api_key())
    {:ok, mcp_pid} = OpEx.MCP.SessionManager.add_server(MyApp.MCPManager, mcp_config())

    # Create session with hooks
    session = OpEx.Chat.new(client,
      mcp_clients: [{:ok, mcp_pid}],
      custom_tools: custom_tools(),
      custom_tool_executor: &execute_custom_tool/3,
      on_assistant_message: &save_assistant_message/2,
      on_tool_result: &save_tool_result/4
    )

    # Execute conversation
    context = %{conversation_id: conversation_id}

    OpEx.Chat.chat(session,
      model: "anthropic/claude-3.5-sonnet",
      messages: [%{"role" => "user", "content" => user_message}],
      system_prompt: "You are a helpful assistant",
      context: context
    )
  end

  defp execute_custom_tool("search", args, _context) do
    results = search_documents(args["query"])
    {:ok, %{"results" => results}}
  end

  defp execute_custom_tool(_, _, _), do: {:error, :tool_not_found}

  defp save_assistant_message(message, context) do
    create_message(context.conversation_id, "assistant", message["content"])
    :ok
  end

  defp save_tool_result(tool_call_id, tool_name, result, context) do
    log_tool_call(context.conversation_id, tool_call_id, tool_name, result)
    :ok
  end
end
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MCP (Model Context Protocol) HTTP client following the 2025-03-26 specification.
Supports streamable HTTP transport with session management and custom headers.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(pid, tool_name, args)

      


        Calls a tool on the MCP server with the given arguments.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connect(pid)

      


        Connects to the MCP server and initializes the session.



    


    
      
        list_tools(pid)

      


        Lists available tools from the MCP server.



    


    
      
        start_link(server_config, opts \\ [])

      


        Starts an MCP HTTP client with the given server configuration.



    


    
      
        stop(pid)

      


        Stops the MCP client and cleans up resources.
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Calls a tool on the MCP server with the given arguments.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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Connects to the MCP server and initializes the session.
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Lists available tools from the MCP server.
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Starts an MCP HTTP client with the given server configuration.
Server Config
	:url - The HTTP endpoint URL (e.g., "http://localhost:3000/mcp")
	:auth_token - Bearer token for Authorization header
	:execution_id - Execution ID to include in Execution-Id header (optional)
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Stops the MCP client and cleans up resources.
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Manages multiple MCP client sessions with automatic reconnection and health monitoring.
Supports both stdio and HTTP transports.

      


      
        Summary


  
    Functions
  


    
      
        add_server(server_name \\ __MODULE__, server_config, opts \\ [])

      


        Adds a new MCP server configuration and starts the client.



    


    
      
        call_tool(server_name \\ __MODULE__, tool_name, args)

      


        Executes a tool call on the appropriate MCP server.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_all_tools(server_name \\ __MODULE__)

      


        Gets all available tools from all active MCP sessions.



    


    
      
        health_check(server_name \\ __MODULE__)

      


        Performs a health check on all sessions.



    


    
      
        list_sessions(server_name \\ __MODULE__)

      


        Lists all active MCP sessions with their status.



    


    
      
        remove_server(server_name \\ __MODULE__, server_id)

      


        Removes an MCP server and stops its client.



    


    
      
        start_link(opts \\ [])
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Adds a new MCP server configuration and starts the client.

  



    

  
    
      
    
    
      call_tool(server_name \\ __MODULE__, tool_name, args)



        
          
        

    

  


  

Executes a tool call on the appropriate MCP server.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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Gets all available tools from all active MCP sessions.
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Performs a health check on all sessions.
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Lists all active MCP sessions with their status.

  



    

  
    
      
    
    
      remove_server(server_name \\ __MODULE__, server_id)



        
          
        

    

  


  

Removes an MCP server and stops its client.
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MCP (Model Context Protocol) client for interacting with MCP servers via stdio.
Provides functionality to connect to MCP servers, execute tools, and manage sessions.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(pid, tool_name, args)

      


        Calls a tool on the MCP server with the given arguments.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connect(pid)

      


        Connects to the MCP server and initializes the session.



    


    
      
        list_tools(pid)

      


        Lists available tools from the MCP server.



    


    
      
        start_link(server_config, opts \\ [])

      


        Starts an MCP client with the given server configuration.



    


    
      
        stop(pid)

      


        Stops the MCP client and cleans up resources.
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Calls a tool on the MCP server with the given arguments.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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Connects to the MCP server and initializes the session.
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Lists available tools from the MCP server.

  



    

  
    
      
    
    
      start_link(server_config, opts \\ [])



        
          
        

    

  


  

Starts an MCP client with the given server configuration.
Server Config
	:command - The command to run the MCP server
	:args - List of arguments for the command
	:env - Environment variables (optional)


  



  
    
      
    
    
      stop(pid)



        
          
        

    

  


  

Stops the MCP client and cleans up resources.
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Utilities for working with MCP tools and converting them to OpenAI format.

      


      
        Summary


  
    Functions
  


    
      
        convert_to_openai_format(mcp_tool)

      


        Converts an MCP tool definition to OpenAI-compatible tool format.



    


    
      
        convert_tools_to_openai_format(mcp_tools, rejected_tools \\ [])

      


        Converts a list of MCP tools to OpenAI format.



    


    
      
        extract_tool_call(tool_call)

      


        Extracts tool call information from OpenAI tool call format for MCP execution.



    


    
      
        format_tool_result(tool_call_id, mcp_result, role \\ "tool")

      


        Formats MCP tool result for OpenAI tool response.
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Converts an MCP tool definition to OpenAI-compatible tool format.
Examples
iex> mcp_tool = %{
...>   "name" => "read_file",
...>   "description" => "Read a file from the filesystem",
...>   "inputSchema" => %{
...>     "type" => "object",
...>     "properties" => %{
...>       "path" => %{"type" => "string", "description" => "File path"}
...>     },
...>     "required" => ["path"]
...>   }
...> }
iex> OpEx.MCP.Tools.convert_to_openai_format(mcp_tool)
%{
  "type" => "function",
  "function" => %{
    "name" => "read_file",
    "description" => "Read a file from the filesystem",
    "parameters" => %{
      "type" => "object",
      "properties" => %{
        "path" => %{"type" => "string", "description" => "File path"}
      },
      "required" => ["path"]
    }
  }
}

  



    

  
    
      
    
    
      convert_tools_to_openai_format(mcp_tools, rejected_tools \\ [])



        
          
        

    

  


  

Converts a list of MCP tools to OpenAI format.
Parameters
	mcp_tools - List of MCP tool definitions
	rejected_tools - List of tool names to exclude (optional, defaults to [])

Examples
iex> tools = [%{"name" => "read_file"}, %{"name" => "browser_take_screenshot"}]
iex> OpEx.MCP.Tools.convert_tools_to_openai_format(tools, ["browser_take_screenshot"])
# Returns only the read_file tool, screenshot tool is filtered out
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Extracts tool call information from OpenAI tool call format for MCP execution.
Examples
iex> tool_call = %{
...>   "id" => "call_123",
...>   "function" => %{
...>     "name" => "read_file",
...>     "arguments" => "{"path": "/tmp/test.txt"}"
...>   }
...> }
iex> OpEx.MCP.Tools.extract_tool_call(tool_call)
{:ok, "read_file", %{"path" => "/tmp/test.txt"}}

  



    

  
    
      
    
    
      format_tool_result(tool_call_id, mcp_result, role \\ "tool")



        
          
        

    

  


  

Formats MCP tool result for OpenAI tool response.
Handles multiple MCP result formats:
	Standard MCP format: %{"content" => [%{"type" => "text", "text" => "..."}]}
	Direct content array: [%{"type" => "text", "text" => "..."}] (some MCP servers)
	Direct string: %{"content" => "string"}
	Other formats: JSON-encoded

Parameters
	tool_call_id - The ID of the tool call this result is for
	mcp_result - The result from the MCP tool execution
	role - The role to use for the message (default: "tool", can be "user" for MCP compatibility)
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