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Dagstuhl Seminar 23081: “Agents on the Web”
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https://www.dagstuhl.de/21072

https://www.dagstuhl.de/23081Source: https://www.w3.org/2008/Talks/0610-rpi-tbl/

“It’s not the computers — It’s the documents”
Sir Tim Berners-Lee, Levels of Abstraction: Net, Web Graph, 2007. 

https://www.w3.org/DesignIssues/Abstractions.html

https://www.dagstuhl.de/21072
https://www.dagstuhl.de/23081
https://www.w3.org/2008/Talks/0610-rpi-tbl/
https://www.w3.org/DesignIssues/Abstractions.html
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Source: https://www.w3.org/2008/Talks/0610-rpi-tbl/

Semantic Web

Distributed 
Knowledge Graphs

Where is the place of agents in this view?
https://www.dagstuhl.de/21072

https://www.dagstuhl.de/23081
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Situatedness and Embodiment
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Intelligent, rational behavior is innately linked to the environment an agent occupies and is 
not disembodied

Pattie Maes. Modeling Adaptive Autonomous Agents. Artificial Life 1 (1_2): 135–162. 1993.
Michael Wooldridge. Intelligent Agents. In Multiagent Systems, Second Edition (ed. Gerhard Weiss), 2013.

Rodney A. Brooks. A Robust Layered Control System for a Mobile Robot. MIT A.I. Laboratory, A.I. Memo No. 864, 1985.

[Brooks, 1985]

Robots Exclusion Protocol
https://www.robotstxt.org/

Wikipedia’s Content Agents
https://en.wikipedia.org/wiki/Wikipedia_bots

https://chat.openai.com/

“Where are all the intelligent agents?”
— James Hendler, IEEE Intelligent Systems, 2007

“Once dynamic and open systems become the norm, they’ll 
need to adopt agent technologies as fundamental.”

— Peter McBurney and Michael Luck, IEEE Intelligent Systems, 2007

https://www.robotstxt.org/
https://en.wikipedia.org/wiki/Wikipedia_bots
https://chat.openai.com/
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The W3C Web of Things
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It has an on/off  
observable 
property.

It has a 
toggle 
action.

It emits an 
event to notify 

you when it 
burns out.

TD A

Thing AConsumer
Interact

TD A Thing Description
of Thing A

API Documentation for Machines
(at the knowledge level)

This is a 
street lamp!
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The W3C Web of Things
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TD A

Thing AConsumer
Interact

Other
Resources

TD B

Thing B
TD A

Thing A

Ideally:
arrive-and-operate

Matthias Kovatsch et al. (eds.), Web of Things (WoT) Architecture, W3C Recommendation, 2020.

TD A Thing Description
of Thing A

The Web of Things unlocks new practical use 
cases for more intelligent agents on the Web

Such agents also need to be 
situated and embodied on the Web
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Today’s Agenda

Introduction
Representing Agents on the Web
Embodied Agents in Web-based MAS
A Call to Action
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FIPA Agent Identifier Description
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FIPA Agent Management Ontology
Source: http://fipa.org/specs/fipa00023/SC00023K.html

Globally unique agent identifiers:
<agent-name>@<home-agent-platform>

Requires custom middleware for 
resolving agent names to transport addresses

On the Web, a natural choice would be to 
use URIs to identify agents

But what should happen when we 
dereference the URI of an agent?

http://fipa.org/specs/fipa00023/SC00023K.html
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“httpRange-14”
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httpRange-14: https://www.w3.org/2001/tag/group/track/issues/14
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Representing People on the Web
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https://www.w3.org/People/Berners-Lee/card#i

fragment identifier

Example sourced from: https://www.w3.org/2005/Incubator/webid/spec/identity/

https://www.w3.org/2005/Incubator/webid/spec/identity/
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Representing People on the Web
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https://www.w3.org/People/Berners-Lee/card#i

RDF Document

foaf:name

“Tim Berners-Lee”

<#i>

foaf:made

<People/Berners-Lee/card>

foaf:PersonalProfileDocument

rdf:type

Non-Information Resource

identifies identifies

Example sourced from: https://www.w3.org/2005/Incubator/webid/spec/identity/

Friend-of-a-Friend
(FOAF) Ontology

https://www.w3.org/2005/Incubator/webid/spec/identity/
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Representing Agents on the Web
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@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix pody: <http://someuri.ext/pody/> .
@prefix solid: <http://www.w3.org/ns/solid/terms#> .

<#agent-desc> a foaf:PersonalProfileDocument ;
   foaf:primaryTopic <#bus101> .

<#bus101> a foaf:Agent ;
   foaf:name "Self-driving Bus 101" ;
   # Link to a communication interface (e.g., mailbox, news feed, etc.)
   pody:contact <mbox> ; 

   # Link to preferences (entry point to different kinds of preferences)
   pody:preferences <pref> ;
   # Links to the OpenID Provider that will validate the authentication

   # (part of the Solid protocol)
   solid:oidcIssuer <https://oidc.example> ;
   # Links to a relevant image of the bus
   foaf:img <images/picture.jpg> .

An agent’s URI dereferences to an 
(authoritative) Agent Description
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@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix pody: <http://someuri.ext/pody/> .
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   pody:preferences <pref> ;
   # Links to the OpenID Provider that will validate the authentication

   # (part of the Solid protocol)
   solid:oidcIssuer <https://oidc.example> ;
   # Links to a relevant image of the bus
   foaf:img <images/picture.jpg> .

@prefix td: <https://www.w3.org/2019/wot/td#> .
@prefix hctl: <https://www.w3.org/2019/wot/hypermedia#> .
@prefix pody: <http://someuri.ext/pody/> .
@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

<mbox> a td:Thing;
  td:hasActionAffordance [

    a pody:SendDirectMessage ;
    td:name "send-mail";
    td:hasForm [
      hctl:hasTarget "https://domain.ext/mbox/inbox"^^xsd:anyURI

    ]
  ] .

An agent’s URI dereferences to an 
(authoritative) Agent Description
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Representing Agents on the Web
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<mbox> a td:Thing;
  td:hasActionAffordance [

    a pody:SendDirectMessage ;
    td:name "send-mail";
    td:hasForm [
      hctl:hasTarget "https://domain.ext/mbox/inbox"^^xsd:anyURI

    ]
  ] .

@prefix acl: <http://www.w3.org/ns/auth/acl#> .

<pref> acl:accessControl [
   acl:accessTo <mbox> ;

   acl:agent <http://example.edu/p/Alice#Msc>,
     <http://example.com/people/Mary/card#me> ;
   acl:mode acl:Read

] .

An agent’s URI dereferences to an 
(authoritative) Agent Description

The Agent Description may link to 
one or more Agent Bodies
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“Embodying People” on the Web?
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Innately tied 
to my identity

Connect with
other users

Holds my context on Twitter

Allows me to participate on Twitter

Other users observing my account would typically 
assume I am the entity acting through the account

Send/receive
messages

Post tweets Etc.
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Re-decentralizing the Web
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The Web vs. “Walled Gardens”

Image source: https://ruben.verborgh.org/blog/2017/12/20/paradigm-shifts-for-the-decentralized-web/
Tim Berners-Lee, Socially Aware Cloud Storage, 2009: https://www.w3.org/DesignIssues/CloudStorage.html 

https://ruben.verborgh.org/blog/2017/12/20/paradigm-shifts-for-the-decentralized-web/
https://www.w3.org/DesignIssues/CloudStorage.html
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Re-decentralizing the Web
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The Web vs. “Walled Gardens”

Solid (Social Linked Data)
https://solidproject.org/

Core idea: decouple 
applications from data

Image source: https://ruben.verborgh.org/blog/2017/12/20/paradigm-shifts-for-the-decentralized-web/
Tim Berners-Lee, Socially Aware Cloud Storage, 2009: https://www.w3.org/DesignIssues/CloudStorage.html 

https://solidproject.org/
https://ruben.verborgh.org/blog/2017/12/20/paradigm-shifts-for-the-decentralized-web/
https://www.w3.org/DesignIssues/CloudStorage.html
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Example: A Solid-based Agent Body (Pody)
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@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix pody: <http://someuri.ext/pody/> .

@prefix solid: <http://www.w3.org/ns/solid/terms#> .

<#agent-desc> a foaf:PersonalProfileDocument ;

   foaf:primaryTopic <#bus101> .

<#bus101> a foaf:Agent ;
   foaf:name "Self-driving Bus 101" ;
   # Link to a communication interface (e.g., mailbox, news feed, etc.)

   pody:contact <mbox> ; 
   # Link to preferences (entry point to different kinds of preferences)

   pody:preferences <pref> ;
   # Links to the OpenID Provider that will validate the authentication
   # (part of the Solid protocol)

   solid:oidcIssuer <https://oidc.example> ;
   # Links to a relevant image of the bus

   foaf:img <images/picture.jpg> .

Entry Point

A standard Solid pod is essentially a “data vault”: the default set of affordances it provides 
to agents is quite limited

– but if we consider the environment as a first-class abstraction in Web-based MAS, we open a 
new design space for agents that are situated and embodied on the Web



EMAS 2023 – London, May 29, 2023EMAS 2023 – London, May 29, 2023

A Call to Action
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There is a rich design space for engineering
Web-based Multi-Agent Systems that we have yet to explore!

https://www.w3.org/community/webagents/

Seville, Spain & online
https://www.w3.org/2023/09/TPAC/

https://www.w3.org/community/webagents/
https://www.w3.org/2023/09/TPAC/
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Any Questions / Comments / Doubts / Concerns?



EMAS 2023 – London, May 29, 2023EMAS 2023 – London, May 29, 2023

Images

https://freepik.com

https://freepik.com/

