Chapter 2: Explaining the Model Context Protocol

Client Server

initialize request

initialize response

<

initialized notification

>

Client Server

User LLM Client Server

Create a new product for me, here's title and keywords

calling create_product tool on the server

—>

Sampling request, | need your help to generate a product description

Approved

e

generate description, here's title and keywords

here's the description

here's a completion response

User LM Client Server




ExternalService Server Client User LLM

specific ask to the server

sample request: help me with this task
approve/modify sample request
Approved
<
here's the context, can you help?
here's a completion
CH Sl
here's a completion response
T a0t L S
here's the completed task
ExternalService Server Client User LLM
Client Server ExternalService
here's a new product
<
help me with this product description task
<
here's a completion response
|
Client Server ExternalService
Client Server
POST /sse { JSON-RPC initialize }
{ JSON-RPC response initialize} /messages?sessionld=<sessionld>
4 .................................................................................................
/messages, { JSON-RPC payload initialized 3}, handshake done
»
/messages, { JSON-RPC payload any request e.g listTools, callTool }
>
JSON-RPC response
< ___________________________________________________________________________________________

Client Server




Client Server

POST /mcp { JSON-RPC initialize }

i
e PG FRspUE DTG e mepleessionl emmonlde
/mcp, { JSON-RPC payload initialized 3}, handshake done "
/mcp, { JSSON-RPC payload any request e.g listTools, callTool } "

« JSON-RPC resporise

Client Server




Chapter 3: Building and Testing Servers

User Client Server LLM

Here's my prompt

| -
P
Request resource
P>
Provide resource
4 ...............................
Add context (the resource) + user's prompt
P>
Generate response
4. ................................................................
User Client Server LLM
User Client Server LLM

I'm looking for a new laptop

Request resource schema (database schema)

Here's the DB schema, plus here's the user's prompt. There seems to be an "items" table in the db.

»
>

You should execute "query" tool(table=items, what="laptop")

<
<
Execute query tool(table=items, what="laptop")
>
Here are the search results for laptops
4 .................................................................
User Client Server LLM
MCP Inspector v0.16.6 IO Resources [J Prompts 2 Tools £ Ping # Sampling [ Elicitations 8 Roots o* Auth
Transport Type
Tools multiply
STDIO S
Command List Tools Add two numbers
ar
nep Clear 2
Arguments
multiply b*
run server.py Add two numbers 4

> Environment Variables
Output Schema:

required:

(©) server Entry D) servers File
9: "result”

1
title: "multiplyOutput”

> Authentication

> & Configuration

® Connected




Chapter 4:

Building SSE Servers

MCP Inspector v0.9.0

Transport Type

SSE <

URL

http://localhost:4321/sse
> Authentication

> & Configuration

O Reconnect Disconnect

# Connected

» Tools L) Ping # Sampling L8 Roots

Tools

List Tools

Clear

joke returned by the chuck norris api

random-joke

random-joke

A joke retumed by the chuck norris api

7 Run Tool

Tool Result: Success

"You know that scene in Superman where Superman flies arcund the Earthlfy
to reverse it's spin and send time backwards? If you watch it frame by

frame you wlll see a disappointed Chuck Norrls at the Horth Pole shakin
g his head when he realizes that Superman is trying to do something imp

ossible for a mere mortal of Krypton. But to help a brother out, Chuck

Norris lets Superman get up to speed and roundhouse kicks the Earth to
reverse the spin. He never did tell Superman the truth....mostly becaus

& he was still banging lois Lane."




Chapter 5: Streamable HTTP

Client Server
POST /mcp initialize
200 OK mcp-session-id
4. ...................................................................................
POST /mcp initialized { mcp-session-id }
200 OK
.‘. ...................................................................................
POST /mecp call tool { mep-session-id }

Disconnects due to bad network, received 2/4 notifications

-

starting to stream results, e.g 4 notifications and final message

POST /mcp reconnect { mcp-session-id }

1. initialize

No notifications yet

-
>
200 OK, sends notifications 3/4 and 4/4 and final result
D R P
Client Server
MCP Inspector v0.16.6 D Resources [ Prompts & Tools £ Ping # Sampling [J Elicitations L Roots of Auth
Transport Type
Resources Resource Templates Select a resource or template
Streamable HTTP B
URL List Resources List Templates Select a resource or template from the list to
view its contents
http://localhost:geee/mcp Clear Clear
0y Server Entry @) servers File
> Authentication
> @ Configuration
® Connected
History Server Notifications




</ Run Tool

Tool Result: Success

Structured Content:

result: "Here's the file content: hello™

v Valid according to output schema

Unstructured Content:

A No text block matches structured content

"Here's the file content: hello” O

Server Notifications

3. notifications/message

Details:

method: "notifications/message”
params: {
level: "info"

data: "Processing file 3/3:"




Chapter 8: Consuming Servers

File Edit Selection ** Configure Tools @B{‘i}

- Select tools that are av to chat 105 Selected ~ OK

> /| Built-In

> = EB Extension: GitHub Pull Requests

vV @ MCP Server: github-mcp e
R add_comment_to_pending_review

R add_issue_comment

R add_sub_issue Add

R assign_copilot_to_issue

“/3’ cancel_workflow_run

VZ create_and_submit_pull_request_review

“/s' create_branch

R create_gist Creat

SERSEEEEEE

R create_issue

@ Add Context

Agent v Claude Sonnet 4 v

Choose the type of MCP server to add

Command (stdio) Run a local command that implements the MCP protocol Manual Install
HTTP (HTTP or Server-Sent Events) Connect to a remote HTTP server that implements the MCP protocol
NPM Package Install from an NPM package name Model-Assisted
Pip Package Install from a Pip package name

Docker Image Install from a Docker image

Browse MCP Servers...

Playwright

Microsoft

Automate web browsers using accessibility trees for

testing and data extraction.

Install Playwright




~ MCP SERVERS - INS... &

my-mcp-server-3bd3...

&3

playwright




Start Server

Show Output
Show Configuration

Show Configuration (JSON)

Configure Model Access

Uninstall




Run Navigate to a URL - playwright (MCP Server)

Navigate to a URL
Input

{ "url": "https://tfl.gov.uk/" }

Note that MCP servers or malicious conversation cont
ent may attempt to misuse ‘Code -
Insiders’ through tools.

Continue | Vv Cancel




> Used 1 reference

Ran Navigate to a URL — playwright (MCP
Server)

> v/

Run Click — playwright (MCP Server)

Perform click on a web page

Input

{ "element™: "Accept only essential coo

See more

Note that MCP servers or malicious conversation cont
ent may attempt to misuse ‘Code -
Insiders' through tools.

Continue | v Cancel

10 server.registerTool("add", {

11 title: "Addition Tool",

12 description: "Add two numbers",

13 inputSchema: { a: z.number(), b: z.number() }

14 }, async ({ a, b }) => ({

15 content: [{ type: "text", text: String(a + b) }]
16 1));

17 // Start receiving messages on stdin and sending messages on stdout
18 async function main() K

19 t}console.olog("starting MCP server...");

20 const transport = new StdioServerTransport();
21 await server.connect(transport);

22}

23 main();
24




>mcp

MCP: Reset Cached Tools

MCP: Reset Trust

MCP: Open User Configuration

MCP: Add Server...

Accounts: Manage Trusted MCP Servers For Account
Extensions: Focus on MCP Servers - Installed View
Markdown: Change Preview Security Settings
MCP: Browse Resources...

MCP: Browse Servers

MCP: List Servers

MCP: Open Remote User Configuration

MCP: Open Workspace Folder MCP Configuration
MCP: Show Installed Servers

recently used £

other commands




EXTENSIONS: MCP SERVERS

@mcp

Fabric Real-Time Inte... % 54

Install

Terraform w 936

Install

Figma Dev Mode x4

Install

Azure Kubernetes Se... % 85

Install

Serena w 12K




Chapter 9: Sampling

User

Server

Initiates action (e.g., request)

Client LLM

A

Calls server (tool/resource/prompt)

A

v

Sends sampling request

(Optional) Human review/approval

v

User

Approve/modify request

Sends sampling response

Forwards sampling request

v

Returns sampling response

<
=}

Saves response (caching/logging)

Server

Client LLM




CHAT + O & o o

create a product tomato with keywords
red, juicy

> Used 1 reference

> Thought for a few seconds

Ran create_product —
v Vv
sampling (MCP Server)

Input
{
"product_name": "tomato",
"keywords": "red, juicy"
}
Output

{"id": 1, "name":
"tomato", "description":
"# Garden-Fresh
Tomatoes\n\nPerfectly
**red** and incredibly
**julcy**, our premium
tomatoes are the ideal
addition to your kitchen.
Harvested at peak
ripeness, each tomato
delivers an explosion of
garden-fresh flavor with

everv hite.\n\n##
I Add Context... mep.json +

Add context (#), extensions (@), commands

Agent v Copilot-SWE v % C;‘. B v




Chapter 10: Elicitation

User Client Server
Book trip
Call "book_trip" tool, with "date” as input
Choose another date (elicitation)
R
1) Respond to elicitation? (so you can submit another date)
1a Yes, go ahead
b R —— . .____.____..____.____.____..____.____..____.____._.’
2) Submit info? yes/no
2a. ok, | will submit info,
mammaa mEssssssssssssssEssssssssssmssssssssssssssssssssssssssmssssEss - ..*
3 here's the info
Here's info from the User
Here's your completed booking, thank you!
ff=====sesssssassssssssssssssmsssssssssssssssssssssssssssssasssssssssssd
Here's your booking
e aeeeeasesaassseeassssssssssssesessesessssasesasesseassemaennnann
2b, wait never mind (no data submitted)
- - s mmm AEmEEmEssEmEssEEsmsEEEEssEEEEEEmEmmE e - ..*
User started elicitation process but didn't send data
tell the user | couldn't complete the booking
No booking for you
e eeeaasssaessssaseesssssasssesassesaeseaaannnaan
1b No, no elicitation
- - - - - EEEEEEEEEEEEmETEEEEmsEEEEE s EEEEEEEEmE - ..*
User didn't want to start elicitation process
tell the user | couldn't complete the booking
ff===s=sesssssassssssssssssssmsssssssasssssssssssssssssssssasssssssssssd
Mo booking for you™ ™~
4 ...............................................................................
User Client Server




book trip on 2025-01-02

> Used 1 reference

Run book_trip — elicitation-test (MCP Server)

Book a trip with date availability check.

Input
{ "date": "2025-01-02" }

Note that MCP servers or malicious
conversation content may attempt to misuse
'‘Code - Insiders' through tools.

>




> Used 1 reference

book trip on 2025-01-02

Running book_trip — elicitation- ~
test (MCP Server)

Request for Input — elicitation-

test (MCP Server)

No trips available on 2025-01-02. Would you

like to try another

date?

3%

Checkalternative (1/2)

‘ lWouId you like to check another date?

true

false

e

Alternativedate (2/2)

‘ 2025-01-01

» 2025-01-01

None No selection




book trip on 2025-01-02

> Used 1 reference

Ran book_trip — elicitation-
test (MCP Server)

Request for Input — elicitation-
test (MCP Server)

No trips available on 2025-01-02. Would you
like to try another date?

{

"checkAlternative”: true,

"alternativeDate": "2025-01-01"

The trip has been successfully booked, but it is
scheduled for 2025-01-01 instead of 2025-01-02.
Would you like to change the date to 2025-01-02?




User

Client Server

Book trip

CLIENT:: session.call_tool("book_trip") with argument date: "2025-02-01"

JSON-RPC tool call message

SERVER:: server.tool{"book_trip")

SERVER:: ctx.elicit(), create elicitation request with a message and an input schema,

U

JSON-RPC, Elicitation request

[CLIENT:: elicitation_callback_handler(context: RequestContext[ClientSession, None], params: ElicitRequestParams)

—

CLIENT:: input(), provide input

Here's input

Client Server




Chapter 11: Securing Your Application

Client Server Database

Sends request with Authorization header (Basic base64(username:password))

>
>

Decodes the header and extracts username and password

Checks if username and password are valid

v

Returns validation result
R R
alt [Valid credentials]

Returns requested resource

[Invalid credentials]

Returns 401 Unauthorized

Iy

Client Server Database




Start

Has token? /
N

/ /

YES

:

Verify token /introspect ‘

MO
token valid?
MO
N

Sa ¥

Ask for new token

i

present credentials
fauthorize

i

exchange code for token
/token

/

call resource server with
token /resource

1

get resource data




Chapter 12: Bringing MCP Apps to Production

User

Web API

User wants resource

User

»
>

API checks request against Auth middleware

)

1a, allowed, request data passed to Client

Client

1b, not allowed

HTTP response

Web API

»
>

JSON-RPC message to book trip

Server

JSON-RPC response

Client

JSON-RPC response

A\ J

Server




