From Packets to Peers:
Architecting the Future of Al Communication

This presentation deconstructs the four essential layers that enable autonomous Al agents to
communicate and collaborate, building from the internet’s foundation to a new web of intelligence.
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A Foundational Journey,
Layer by Layer

To understand how intelligent agents can collaborate,
we must first understand the ground they stand on.
We will build our knowledge from the bottom up,
exploring how each layer provides a necessary
foundation for the next.

1. The Physical Connection (TCP/IP)
2. The Language of Exchange (HTTP)
3. The Structure of Meaning (URIs/RDF)

4. The Network of Intelligence (AI Agents)
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Layer 1: TCP/IP - The
Global Nervous System

» Transmission Control Protocol / Internet
Protocol (TCP/IP) is the core communication
language of the internet.

HTTP

« Its singular purpose is to ensure the reliable,
ordered, and error-checked delivery of data
packets between any two points on the global
network.

TCP/IP

» Analogy: Think of it as the world’s postal
service. It doesn’t know or care what’s in the
packages, only that they are correctly
addressed and arrive at their destination intact.

Al Agents

URIs/RDF/
Ontologies
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Connectivity is Solved. But How Do We
Structure Communication?
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What TCP/IP Enables: The Unsolved Problem:
Universal, point-to-point connectivity. Any device can Raw data streams lack context and format. For applications
send a stream of raw data to any other device on the like web browsers and servers to have a meaningful
planet. conversation, they need a shared protocol—a set of rules for

how to request and exchange specific, structured information.
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Layer2: HTTP-The
Web’s Lingua Franca

» Hypertext Transfer Protocol (HTTP) is the
request-response protocol that defines
communication for the World Wide Web.

o It establishes the methods (GET, POST, PUT,
DELETE) and formats for clients (e.g., your
browser) to request resources from servers.

e Crucially, this layer transformed the internet
from a simple network of connected
machines into a vast, navigable web of
linked documents.
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Exchanging Documents Isn’t the
Same as Sharing Knowledge

HTTP

What HTTP Enables:

A standardized method for accessing and sharing
hypermedia documents (web pages, images, videos)
across the globe, creating the human-readable web.

The Eiffel \
Tower is |
located in
Paris.

The Unsolved Problem:

A machine sees a web page as a collection of text and tags.
It cannot inherently understand that ‘Paris’ is a ‘City’ or
that it is the ‘Location Of’ the ‘Eiffel Tower’. For agents to
collaborate, they need a way to process the meaning and
relationships within data.

& NotebooklLM



Layer 3: URIs, RDF &
Ontologies - Weaving
a Web of Meaning

This layer transforms the web of documents into a web

of data by making information machine-understandable.

» URIs (Uniform Resource Identifiers): Give unique,
permanent names to *things* (people, places,
concepts), not just the web pages about them.

* RDF (Resource Description Framework): Models
information as “Subject-Predicate-Object” triples.
This creates a graph of interconnected data. (e.g.,
"<EiffelTower> <locatedIn> <Paris>").

 Ontologies: Define shared vocabularies and logical
rules for a domain, ensuring different agents have a
common understanding of concepts like ‘City’,
‘Landmark’, and ‘Country’.
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With a Common Understanding,
Intelligent Action is Possible
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What This Layer Enables: The Final Step:
A global, interconnected graph of meaningful data. With a reliable network (TCP/IP), a standard exchange
Software can now query, traverse, and reason about protocol (HTTP), and a shared language of meaning (RDF),
information from diverse sources, inferring new facts we can finally build the inhabitants of this new web:
from existing relationships. intelligent agents that can act upon this understanding.
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Layer 4: Al Agents -
The Emergence of
Networked Actors

e Autonomous Al Agents are goal-directed software
programs that can perceive their environment,
reason about their observations, and act
independently to achieve their objectives.

» They leverage the semantic layer to understand
context, discover resources, and communicate
complex information with other agents.

e MCP (Multi-Agent Communication Protocol):
Defines the ‘speech acts’ for agent interaction—how
they make requests, state facts, and negotiate.

» A2A (Agent-to-Agent): Signifies that communication
is direct and peer-to-peer, enabling decentralized
and robust collaborative systems.
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The Stack in Concert: From Raw Bits to
Coordinated Action
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Beyond a Web of
Information,
A Web of Action

This architecture enables a fundamental shift from a passive
web of information to an active web of collaboration.
Potential applications include:

» Automated Commerce: Agents that autonomously
negotiate supply contracts, manage logistics, and optimize
inventory across entire industries.

» Decentralized Scientific Discovery: Al agents from
different labs collaborating to integrate datasets, run
experiments, and formulate new hypotheses.

 Truly Personal Assistants: Your digital agent directly
coordinating with the agents of airlines, hotels, and event
venues to manage your life with no manual input.

The Future is an Ecosystem: We will increasingly build not monolithic
apps, but ecosystems of specialized, interoperating intelligent agents.
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