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Introduction and context
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freelance communities agriculture activities
Find freelances given their Find products, producers,

skills, location or name... search for orders...
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Introduction and context

“When | invented the World Wide Web, | envisioned technology that would empower people and enable collaboration.
Somewhere along the way, we lost that human-first approach; today's web often prioritises profits over people. Solid
returns the web to its roots by giving everyone direct control over their own data.”

- Sir Tim Berners-Lee
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Introduction and context

QSoIid

Your data on the web Your data on the web 9 Community Solid Server
Today with Solid

An application is requesting access

Do you trust this application to read and write data on your behalf?

Name: Codex
ID: y5LUSNtOUCMKMKIS_T78_

Choose your WeblD to authorize

® http://localhost:8000/almafood/profile/card#me

Remember this client

Edit account

Use a different account
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Introduction and context

© Solid protocols

Solid Protocol
Draft Community Group Report, 12 May 2024

» More details about this document

i it i | Version 0.11.0, published by the Solid Community Group under the W3¢
‘Community Contributor License Agreement (CLA). A human-readable summary is available.

client-client

s Abstract

This document connects a set of specifications that, together, provide applications with secure and permissioned
access to externally stored data in an interoperable way.

s Status of This Document

This report was published by the Solid Community Group. It is not a W3C Standard nor is it on the W3C
‘Standards Track. Please note that under the W3C Community Contributor License Agreement (CLA) there is a
limited opt-out and other conditions apply. Learn more about W3C Community and Business Groups.

s 1. Introduction

This section is non-normative.

The aims of the Solid project are in line with those of the Web itself: empowerment towards “an equitable,
informed and interconnected society”. Solid adds to existing Web standards to realise a space where individuals
can maintain their autonomy, control their data and privacy, and choose applications and services to fulfl their
needs.

The Solid ecosystem encapsulates a set of specifications that are guided by the principles we have adopted and
also the priority of our values. We acknowledge that every technical decision has ethical implications both for the
end user (short-term) as well as society (long-term). To contribute towards a net positive social benefit, we use
the Ethical Web Principles [ETHICAL-WEB-PRINCIPLES] to orient ourselves. The consensus on the technical
designs are informed by common use cases, implementation experience, and use.

An averarchina desian anal of the Salid aeosvstem is ta he avaluahle and t provide fiindameantal affardances for
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Type Indexes O

Version 1.0.0, Editor’s Draft, 2023-03-13

» More details about this document

MIT License. Copyright © 2022 W3C Solid Community Group.

Abstract

Type Indexes is a data discovery mechanism where coarse-grained library types are registered providing a way
for applications to discover where an agent keeps data relevant for the application.

Status of This Document
This section describes the status of this document at the time of its publication.

This document was published by the Solid Community Group as an Editor’s Draft. The information in this
document is still subject to change. You are invited to contribute any feedback, comments, or questions you might
have.

Publication as an Editor’s Draft does not imply endorsement by the W3G Membership. This is a draft document
and may be updated, replaced or obsoleted by other documents at any time. It s inappropriate to cite this
document as other than work in progress.

‘This document was produced by a group operating under the W3C Community Contributor License Agreement
(CLA). A human-readable summary is available.

1. Introduction
This section is non-normative.

In the Solid ecosystem, storages and clients are loosely coupled. This means clients are tight to data models.
Furthermore, clients and thus storages should be able to be connected in a network of knowledge. The
connection is only achievable if the data itself is easy to be interconnected. This specification is written for Solid
application developers as a solution that shows how to interconnect clients and data on storages. This
specification details the use of Type Indexes which were implemented already in different clients. Type Indexes.
offer a fine-grained approach to describing the location of specific types of resources on a storage. This

Solid Chat 9

Version 1.0.0, Editor’s Draft, 2023-08-21

> More details about this document

W3C License. wsc.

Abstract

A Solid chat channel is a object in a Solid pod which allows a series of text (or multimedia) messages over time.
to be accumulated as an interactive discussion between one or more people (or other agents) Chat messages
are written directly by the participants into a series of chat files organized by date. Participants watch the current
chat file for updates in real time using Solid Live Update functionality. A chat channel may also have just one
author, in which case it can function as a private note to self” or as public or shared stream of thoughts. This
format is designed to be able to interoperate with existing chat systems like Internet Relay Chat, Matrix, etc. The
original version did not include threads or replies, but this one does. Also included is the use of social reactions,
for which schema.org’s Action class and subclasses are used, with literal emojis as content. This format is also
designed to be suitable for archives of channels using other protocols.

Status of This Document
This section describes the status of this document at the time of its publication.

This document was published by the Solid Community Group as an Editor’s Draft. The information in this
document is stil subject to change. You are invited to contribute any feedback, comments, or questions you might
have.

Publication as an Editor's Draft does not imply endorsement by the W3C Membership. This is a draft document
and may be updated, replaced or obsoleted by other documents at any time. It is inappropriate to cite this.
document as other than work in progress.

This document was produced by a group operating under the W3C Community Contributor License Agreement
(CLA). A human-readable summary is available.

1. Introduction
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Introduction and context
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Find freelances given their Find products, producers,
skills, location or name... search for orders...

Don’t change the Solid protocol to stay generic
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Find data in a Solid ecosystem
using indexes
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Find data in a Solid ecosystem using indexes

Indexes

“lists of keywords with pointers to where
further information about the keyword is found.”

® An index summarizes/characterizes the content and its location

® Used to: g
> Find out what we have and where it is
> Plan and be faster to answer (distributed) queries

> Source selection against various criteria
> Y
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Find data in a Solid ecosystem using indexes

Example of an index

<> a ex:SkillIndex;
ex:forSkill ex:PHP;

ex:entry <http://localhost:8001/userl/profile/card#me>,

<http://localhost:8008/userl/profile/card#me>,

<http://localhost:8010/userl/profile/card#me>,

<http://localhost:8012/userl/profile/card#me>,

<http://localhost:8014/userl/profile/card#me>,

<http://localhost:8016/userl/profile/card#me>,

<http://localhost:8023/userl/profile/card#me>.

12 - 25/11/2025



Find data in a Solid ecosystem using indexes

Index distribution

| Jindex Search client

Distributed .
] LF Hybrid
Federated

- -—
POD POD
1 2
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Find data in a Solid ecosystem using indexes

Indexing by Solid clients

In Solid, indexing could be done by applications on the client side either
by browser applications or agents (bots).

® Each time a data is created/modified/deleted, applications should update the appropriate indexes.
® Applications could also perform indexing on demand.

® Agents could be used to extend Solid servers capabilities.
® |Indexing could be delegated to agents (ex: Solid indexer). [y SRy \.
® Querying could be delegated to agents, using specific technologies.
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Find data in a Solid ecosystem using indexes

® Solid Indexer

Solid Indexer runs indexing jobs created by the user and writes back the results (index)
in the user’s storage.

® Interface for an indexing job is:
> A container to be crawled
> A class to be indexed Targeted class:| http://xmilns.com/foaf/0.1/Person

> Afile to write the results back Targeted outputs http://localhost:8000/user/public/typelndex

Targeted container: /things/

Add Job |

® The jobs are stored on the user's POD.
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Find data in a Solid ecosystem using indexes

® Solid Indexer

argeted container: /things/ List of jobs:

Targeted class: http://xmins.com/foaf/0.1/Person Job: h?tp:fﬂocglhost:BOOOIuserfsolid-indeﬂerﬁobs{aSBDdOed-dOSh-dch-—BEaa-dccahSdDGBe&
Container: /things/

- Target: http://xmins.com/foaf/0.1/Person

Targeted output:| http://localhost:8000/user/public/typelndex Output: http:/localhost:8000/user/public/typelndex

Add Job |http:HIu(alhust:Boﬂﬂ.fsulid-indexerg’pruﬁleftardi:me | Start job

Typelndex content

Found a job to do in the notification at: < ) alhost:8€ ser/s -ﬁeadTypelnde);
-dccab

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

://localhost:8000/usexr/public/typelndex> a solid:Typelndex, solid:ListedDocument.
<#42calT4d-4ddb-4£3c-adlB8-

orClass <http://xmlns.com/fo

5da9181> = solid:TypeRagistration;
0.1/Pers
st :8000/user/things/>.
solid:TypeRegistration;

D.1/Person>;

e

Starting Job(http://localhost:80008/ Jthings/, http: nlns.com/foaf/
blic/typelndex).

anceContainer <http://loca
—fbba-4dE86-3£64-dbd3c4d70322> a

solid
<#845bcB39

ser/t

Resour localho : ing s been ind ngs/thinglfl>.

Resource < ://localhost: 8006 se i thi 4 as been dindex anlid:lypeneglstration;

been indexed.

ance <http:/ f;oca h

<#54c1da 4379-80fc-6622a solid:TypeRegistration;

soli 0.1/Person>;

er/things/thing2#2>.

orClass <http://xmln /
:instance <http: .-’-A:vca_}'cs"'EOED.'us
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Find data in a Solid ecosystem using indexes

® Solid Indexer

GET Jobs + GET resources

PATCH Typelndex

WebHook Idp:inbox

POST Jobs
+ grant

WebSocket

POST ldp:inbox

*red things are not
implemented
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Comparing indexing strategies
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Comparing indexing strategies

® Benchmark framework o

A browser app to compare indexing strategies and a set of python scripts
to deploy Solid servers and generated indexes from input data.

® Docker containers -

® Use Comunity Solid Server —
® Test federated and distributed indexes querying .I.
® Use Comunica as the default query engine ﬁw"ﬁ

ﬁ https://comunica.dev/

V4
19 - 25/11/2025 &zua,—



Comparing indexing strategies

-

F 2. Select indexing strategies

Select the strategies you want to compare for the query.

[ Skill (federated)
Query the global indexes to find users with the given skills (cities are ignored).

Seefhide SPARQL query

Seefhide targeted sources (0)

[ Skill (distributed)
Query the local indexes to find users with the given skills (cities are ignored).

Seefhide SPARGL query

Seefhide targeted sources (0)

[ City (federated)
Query the global indexes to find users with the given city (skill are ignored).

Seefhide SPARQL query

Seefhide targeted sources (0)

Skill

City

Skill with traversal

City with traversal

Skill and city

Skill and city with traversal

Skill with traversal filtered by city
City with traversal filtered by skill
Skill with traversal and index discovey
(federated) - hard coded skill

Skill with named graph traversal and
index discovey (federated) - hard
coded skill

Skill and city from distributed meta
indexes with traversal (distributed)

20 - 25/11/2025
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Comparing indexing strategies

Test on Startin’Blox Hubl replica

1280 PODs, 600 skills, 10 cities

Federated instance
F L
® 32 (+1) Solid server P(;D
S C
® Each server hosts 40 PODs B 30
® 1 user has one POD on one instance Distributed instanceA
® 1 user has [1 ; 10] skill(s) 5 = 5w
_ POD POD
® 1 user has one city i
Skill index City index First name Last name

index index

v d
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Comparing indexing strategies

Experimental results

Federated/distributed skills search

SELECT DISTINCT ?user WHERE { ?skillIndex a ex:SkillIndex; ex:forSkill ex:someSkill; ex:entry ?user }

3 4 5

m Duration(s) m Duration(s)

09

140
08 120

07
100

06
05 80
04 60
03 40

02
20

0I1 -
. 1R 0
20 30

3 5 10

v d
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Comparing indexing strategies

Experimental results

Federated/distributed skills search

200
150
100
50
3 5 10 20 30

rces m Results

180

140

SELECT DISTINCT ?user WHERE { ?skillIndex a ex:SkillIndex; ex:forSkill ex:someSkill; ex:entry ?user }

itk

m Sources m Results

\/
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Comparing indexing strategies

Experimental results

Federated skills and cities

SELECT DISTINCT ?user WHERE { ?skillIndex a ex:SkillIndex; ex:forSkill ex:someSkill; ex:entry ?user. ?
cityIndex a ex:CityIndex; ex:forCity ex:someCity; ex:entry ?user. }

1.2 14
y 12
10
08
8
06
B
04
4
) l . 2 . .
, 1N .
1s+1c Is+1c Ss+1c 1s+2c 1s+3c 3s+3c 1s+1c Is+1c S5+ 1c 15+ 2c 15+ 3c 3s+3c
m Duration(s) m Sources m Results

v d
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Implementations

® Shape-based indexing RDF
vocabulary

® Indexes and meta-indexes

® Recursive querying

® Use reduced shape vocabulary :
>sh :path, sh :hasValue, sh :pattern

Index IndexEntry

hasCount hasShape hasSublndex

hasTarget

Draft at httos://wimmics.qgithub.io/solid-start/specs/solid-indexing/
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https://wimmics.github.io/solid-start/specs/solid-indexing/

Implementations

Skill index City!dex First.name Last.name
index index

Find freelances given their Federated indexes are
skills, location or name... constructed by a crawler

27 - 25/11/2025



Implementations

HURL Qe Skill index Cityindex  Firstname Last name
: iy index index

3

typeindex J

Meta indexJ
City index J
HUBL
Ex : Find freelances from the
location “Paris” Paris index
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Implementations

Mixin Description
L |
- f ; t changelog A mixin to record the changes made to a dataset.
‘L e I I I a n I Ze r dataset The base mixin. Provides essential methods.
foaf-person The foaf:Person mixin.
index A mixin to query indexes.
shacl A mixin to manipulate SHACL shapes.

® TypeScript library to manipulate RDF datasets

solid-changelog-n3 | A mixin to serialize a dataset changelog into a N3 patch.

. MOdu Iar arChIteCtu res m IXI ns! eXtendable solid-container A mixin to manipulate Solid containers.
® Organize business |ogiC code solid-webid A mixin to manipulate Solid Webld profiles.
o Use RDFJS by defaUIt typeindex A mixin to manipulate Typelndexes.
. webid A mixin to manipulate Webld profiles.
® MIT license i

index-entry-stream-transformer

index-guerying-strategy-shacl

const index = await semantizer.load(“indexUr1l”, IndexMixinFactory); index-querying-strategy-shacl-comunica

index-querying-strategy-shacl-conjunction

const readable = index.query(strategy); // results stream

index-querying-strategy-shacl-final

loader-base

. . . . hacl-validator-default
github.com/semantizer/semantizer-typescript/tree/dev s

29 - 25/11/2025



Implementations

ﬁ A

Sandra Adams

v

I La ferme du Soleil Search
O 25  Tableaude bord O Nem
O Drodilts [ Préparation pomme kiwi pour yaourt Atelier B2I

W5 Recettes [ Pate de Pistache avec Fiordisale Sicilienne MEC3

MYCELIUM Recipes
A Solid app to manage

products, recipes and Find products by name:
devices +2500 products

9160 words indexed
Constructed in ~2 minutes

[0 Bruschetta savoyarde Intermarché Briec
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Future and perspectives
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Future and perspectives

1072022 > 10/2024
@Wimmics team at INRIA + @Startin’Blox (startinblox.com)
@ Solid indexer = -

....................................

Benchmark framework



Future and perspectives

Next?

® Publish a final draft of the index vocabulary
® Handle pagination and query resuming

® Publish a Solid production ready indexing agent (crawler / use notifications)
® Publish our test framework as a Solid app

® Finish + deploy Mycelium recipes
® Finish + publish the DFC client-client protocol for data discovery and indexing
® Continue the indexing integration into the Startin’Blox framework...
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Contact

github.com/Wimmics/solid-start
github.com/datafoodconsortium

almafood.fr
datafoodconsortium.org
solidproject.org

maxime@lecoqlibre.fr
@lecoqlibre on GitHub and Solid Gitter
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