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What is the current weather in Berlin?

I’ll get the current weather …

The weather in Berlin is currently sunny! 

> get_weather("Berlin")

"messages" : ["What is the current weather …"]
"tools": [{"name": "get_weather", 
            "description": "Get the current weather"}]

"stop_reason": "tool_use”
"content": "I’ll get the current weather…"
"tool_use" : {  
   "name": "get_weather",   
   "input": "Berlin" 
} 

"messages" : [<previous_messages>]
"tool_result": {
  ”content": "sunny" 
} 

"stop_reason": "end_turn"
"content": "The weather in Berlin is…"

App LLM

Tool calling
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AI App

Local implementation
get_customers

Local implementation
get_tasks

Local implementation
get_friends

Social Media API

Asana API

Internal CRM 
Database

Challenge: Fragmented AI Development

SQL

REST API

GraphQL

Builders are responsible to integrate 
with every tool they want to 

support

Vendors are dependent on 
builders to support their 

tools and protocols

Local implementation
get_weather Weather APIREST API
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AI App

Weather API

Asana API

Internal CRM 
Database

With MCP: Standardized AI Development

Builders only need to 
support a single protocol

Vendors provide and maintain 
MCP-enabled capabilities

MCP

MCP

MCP

MCP

Clients Servers
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Communication between clients and servers

MCP Client MCP Server

JSON-RPC

{
  "jsonrpc": "2.0",
  "id": 2,
  "method": "tools/call",
  "params": {
    "name": "get_weather",
    "arguments": {
      "location": "New York"
    }
  }
}
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Main MCP Components

Tools
Model-controlled 

Functions invoked by 
the model

Prompts
User-controlled 

Pre-defined templates 
for AI interactions

Retrieve / search

Send a message

Update DB records

Document Q&A

Transcript Summary

Output as JSON

Resources
Application-controlled 

Data exposed 
to the application

Files

Database Records

API Responses

MCP Client
Invokes Tools
Queries for Resources
Interpolates Prompts

MCP Server
Exposes Tools
Exposes Resources
Exposes Prompts
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Work in progress: Tasks and URL-based elicitation



© 2026, Amazon Web Services, Inc. or its affiliates. All rights reserved. Amazon Confidential and Trademark.

Transports: Communication between clients and servers

MCP Client MCP Server

JSON-RPC

{
  "jsonrpc": "2.0",
  "id": 2,
  "method": "tools/call",
  "params": {
    "name": "get_weather",
    "arguments": {
      "location": "New York"
    }
  }
}
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Java process
(my-mcp-server) 

MCP Client
my-mcp

Java process
(your-mcp-server)

Transports: Local MCP Servers via stdio

MCP Client
your-mcp

st
do

ut
st

do
ut

{ "jsonrpc": "2.0",
  "id": 3,
  "method": "tools/list"}

{ "jsonrpc": "2.0",
  "id": 0,
  "method": “initialize"}

Configuration 

my-mcp:
    java –jar my-mcp-server.jar 
    

Claude Desktop

st
di

n
st

di
n
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MCP Client
my-mcp

Transports: Remote MCP Servers via Streamable HTTP

{ "jsonrpc": "2.0",
  "id": 3,
  "method": "tools/call"}

Another Machine

Remote
MCP ServerH

TT
P

H
TT

P

Configuration 

my-mcp:
    https://my-mcp.aws/mcp
    

Claude Desktop
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Upgrading Streamable HTTP to Server Sent Events (SSE)

{"method": "initialize"}

GET /mcp

SSE

Sampling / Elicitation 

Tools / Resources List Changed Notif.

Remote
MCP Server

MCP Client
my-mcp

Mcp-Session-Id: 1234

POST /mcp
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Advantages
• Managed and maintained
• Authorization framework
• Easy to setup
• Scalable (We’ll get there..)

Challenges
• Development effort
• Operational effort
• Latency & Scaling

Remote MCP Servers

Streamable HTTP 
Transport

Remote MCP Servers
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MCP server
(Resource Server)

Your data

MCP 
Clients

Authorization spec update (2025-11-25)

401 Unauthorized 
WWW-Authenticate: 

<URL>

1

Client Registration
4

Authorization Server

5

JWT

Protected Resource Metadata
<Authorization Server URL>

2
/.well-known/oauth-protected-resource

3
Authorization Server Metadata

<auth & token_endpoint>
<Authorization Server URL>

/.well-known/oauth-authorization-server
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MCP server
(Resource Server)

Your data

MCP 
Clients

Authorization spec update (2025-11-25)

1

3

2

4

5

6

JWT

✅
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API Keys

Pass pre-registered API-Keys via 
http headers

x-api-key: <your-key>

None (Public)

OAuth with static 
credentials

Pre-register an application
client to provide client_id

and client_secret manually

Client registration approaches and alternatives

OAuth Client ID Metadata 
Documents (CIMD)

Provide HTTPs URL as client_id
with client details (name, logo, 

redirect_uris etc

client_id: https://../metadata.json

"client_name": "Example MCP Client",
  "client_uri": "app.com",
  "logo_uri": "app.com/logo.png",
  "redirect_uris": [https://…/callback],
  "grant_types": ["authorization_code"]

Dynamic Client Registration 
(DCR)

MCP Auth Extensions 
(Client Credentials)
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Help?

• Application Layer
§ spring-ai-community/mcp-security

• Infrastructure Layer
§ For example: AgentCore Runtime + Identity (See sample repo)
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Claude Desktop

Java process
(my-mcp-server) 

MCP Client
my-mcp st

di
n

st
do

ut

KIRO IDE

Java process
(my-mcp-server) 

MCP Client
my-mcp st

di
n

st
do

ut

Recap: Scaling local MCP Servers one by one
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MCP Client #2

MCP Client #1

MCP Client #3

MCP Client #4

MCP Client #5

Remote
MCP Server

Scaling remote MCP Servers?
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MCP Client

Remote
MCP Server

Load balancing MCP servers

Remote 
MCP Server

Remote
MCP Server

Load Balancer
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MCP Client

Remote
MCP Server #1

Load balancing MCP servers

Remote 
MCP Server #3

Remote
MCP Server #2

Load Balancer

{ "jsonrpc": "2.0",
  "id": 0,
  "method": ”initialize"}

1

{ "jsonrpc": "2.0",
  "id": 1,
  "method": ”tools/list"}

2
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Sticky sessions?

Mcp-session-Id
123 -> MCP Server #1

{ "jsonrpc": "2.0",
  "id": 0,
  "method": ”initialize"}

{ "jsonrpc": "2.0",
  "id": 1,
  "method": ”tools/call"}

1

2

MCP Client Load Balancer

Remote
MCP Server #1

Remote 
MCP Server #3

Remote
MCP Server #2
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What now?

MCP Client Serverless Functions
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1. Improve state at the protocol level

SEP-1442
Make MCP Stateless (by default)

https://github.com/modelcontextprotocol/modelcontextprotocol/issues/1442
https://github.com/modelcontextprotocol/modelcontextprotocol/issues/1442
https://github.com/modelcontextprotocol/modelcontextprotocol/issues/1442
https://github.com/modelcontextprotocol/modelcontextprotocol/issues/1442
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Remote
MCP Server #1

Remote
MCP Server #2

Remote
MCP Server #3

2. Avoid state  - Streamable HTTP in stateless mode

MCP Client Load Balancer

{ "jsonrpc": "2.0",
  "id": 0,
  "method": ”initialize"}

{ "jsonrpc": "2.0",
  "id": 1,
  "method": ”tools/list"}

{ "jsonrpc": "2.0",
  "id": 2,
  "method": ”tools/call"}
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3. Accept state at the infrastructure level

MCP Client

Session 1

Session 2

AgentCore Runtime

Mcp-Session-Id: 1234

Mcp-Session-Id: 2345
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Context efficient MCP
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Challenges with MCP servers

• Performance and accuracy (Too many tools confusion)

• Cost – Increased token usage due to tool overhead
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MCP vs. CLIs
• CLIs can be an option for local developer workflows
• However: Important tradeoffs for discoverability, distribution, unified and 

fine grained auth, installation and updates
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MCP vs. Skills
• Skills provide progressive disclosure for knowledge and scripts 
• However: Important tradeoffs for unified and fine grained auth, 

maintenance, installation and updates
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1. Reduce and curate available tools and context

• Tool filtering: Explicitly add only the tools that you need
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MCP Client

Restricting tools with MCP Gateways

MCP Gateway
(Server)

Weather
MCP Server

Github 
MCP Server

AWS Docs
MCP Server

100 Tools

50 Tools

30 Tools

20 Tools
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2. Progressive disclosure

• Dynamically load / unload MCP Servers and tools when needed
• Examples

§ Tool Search Tool 
§ KIRO Powers (MCP)

§ Skills?
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MCP Client

Searching tools

MCP Gateway
(Server)

Weather
MCP Server

Github
MCP Server

AWS Docs
MCP Server

100 Tools

50 Tools

30 Tools

search_tool(”get current weather”)

tools[
“get_weather”, 
“get_location”
]
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3. Code mode

• Agent writes and executes code that calls MCP tools via API
• Structured output valuable for result handling
• Context efficient chaining of tool calls (add, multiple, substract) 
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Evolution of Agentic AI

Building MCP
with Spring AI

Local & Remote MCP
(Scaling & Auth)

Context efficient
MCP

Recap
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Spring AI MCP Demo

https://github.com/jamesward/spring-ai-mcp-demo
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Thank you!
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Maximilian Schellhorn
https://www.linkedin.com/in/maxschell

James Ward
https://www.linkedin.com/in/jamesward

https://www.linkedin.com/in/maxschell
https://www.linkedin.com/in/

