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Abstract. Decentralized data ecosystems, such as the Solid project, empower
users to control their data but introduce complexities in data storage and retrieval.
Current solutions provide mechanisms for describing data structures but lack suf-
ficient guidance for determining where to create or update resources. To address
this challenge, we propose the Storage Guiding Framework (SGF), a framework
that enables clients to manage RDF resource storage within Solid pods. This pa-
per introduces SGF, detailing the describing structure and how SGF allows clients
to treat Solid pods as RDF collections rather than a collection of unstructured
HTTP documents. Our findings show that SGV enhances data accessibility by
eliminating the access path data-dependency and providing clear storage strate-
gies. This improvement simplifies client-side data management while maintaining
flexibility in data organization.

Keywords: Solid, RDF, Data Management, Update Querying
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1. Introduction

The Solid project [1] aims to create a decentralized personal data ecosystem based on
open standards. Within this ecosystem, each user retains control over their data. Users
expose their data through a collection of HTTP documents linked together by Linked
Data Platform (LDP) [2], forming what is known as a Solid pod. When querying the
data in a solid pod, data consumers, like developers and data analysts, are faced with
the access path data-dependency [3]. This means they must know which RDF-
resources are exposed through which interfaces at what web-address. For example,
social media posts could be exposed in a single document at ‘https://example.org/
posts’, but it would be equally valid to expose a collection of documents each group-
ing the posts of a single day exposed at ‘https://example.org/posts/{creation-date}’.
As such, clients that want to access, create or modify data need to explicitly know
where to look for the data they need.

To resolve the access path data-dependency, consumers could try to discover all re-
sources exposed by traversing links [4]. However, this method does not scale well as
the number of resources increases. To mitigate this, mechanisms can be used to de-
scribe the relation between RDF-resources and HTTP-documents that might expose
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them. The type index [5], shape tree [6], and shape index [7] explicitly define such re-
lationships, reducing the search space to a limited number of HTTP-documents, effec-
tively functioning as indexes[8].
While a lot of research has gone to querying decentralized environments such as
Solid, not a lot of research has gone to updating resources in a decentralized environ-
ment. Looking at Solid, the existing descriptions do not provide sufficient information
to determine where to create or update resources, because a created or updated RDF-
resource might match multiple HTTP-documents, leading to several key questions:
1. Should the RDF-resource be exposed in all matching HI'TP-documents, only
some, or just one?
2. What should be done if no HTTP-document matches?
3. What happens if a resource is updated? Can it be modified at all? Should it be
relocated? Does the description change? Many more of these questions can be
asked, and to address them,

we introduce the Storage Guidance Vocabulary (SGV) and accompanying Storage
Guiding Framework (SGF) [9]. SGV allows the structure of a Solid pod to be de-
scribed, while SGF uses this description to guide clients in managing RDF-resources
within Solid pods. Using SGF, clients can interpret the Solid pod as a collection of
RDF-data, instead of a collection of HTTP-documents containing RDF-data.

2. Storage Guiding Framework

The Storage Guidance Vocabulary, used by SGF, provides a structured way to de-
scribe the relationships between RDF resources in a Solid pod and the LDP mecha-
nisms that expose them via HTTP documents. This section provides a high level over-
view of the vocabulary and its use, details are omitted for brevity but can be found in
previous work [9].
SGV adopts a collection-based approach, where resources are organized into one or
more resource collections. We define the following types of collections:

1. Resource Collection: A group of related RDF resources.

2. Unstructured Collection: A traditional LDP container or HTTP document.

3. Canonical Collection: A structured resource collection containing specific re-

sources.

Canonical Collections are further described by the following properties:
1. Resource Description: A method to describe resources, such as ShEx [10] or
SHACL [11].
2. Group Strategy: Describes how resources are grouped (e.g., posts grouped by
creation date).
3. Store Condition: Describes which collection(s) store a resource when multiple
collections are eligible, creating a priority system.
4. Update Condition: Specifies behaviour when a resource within a collection is
modified.
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5. Client Control: Defines the extent to which a client can deviate from the SGV
description.

Using SGF, RDF resources can be created in a Solid pod through the following
process:
1. Client fetches the SGV description of the target pod.
2. Client checks all canonical collections, filtering out those whose resource de-
scription does not match the to-be-created resource.
3. Client determines which canonical collections will store the resource based on
storage conditions.
4. For each selected collection, the client applies the grouping strategy to com-
pute the appropriate HTTP document to store the RDF-resource.
5. Client performs the necessary HTTP requests.

A similar process is used for updating and removing RDF resources:
1. Client fetches the SGV description of the target pod.
2. Client virtually applies the update by computing the triple difference, and
fetching required HTTP documents.
3. For each modified RDF resource, the corresponding update condition is evalu-
ated, which might result in: a) a prohibition of the modification, or b) an indica-
tion that the resource should be relocated to a new collection.
4. Client performs the necessary HTTP requests.

SGF has been implemented within a SPARQL [12, 13] query engine that wraps
around the Comunica SPARQL query engine [14]. This engine enables data con-
sumers to both query and update Solid pod data while interpreting the pod as a collec-
tion of RDF data rather than a set of HTTP documents containing RDF-data. This
eliminates the access path data-dependency previously faced.

3. Demonstration

The demonstration showcases how the SGF query engine enables querying and updat-
ing data in a Solid pod. The demo pods are derived from those used in SolidBench [8]
and have been enriched with SGV descriptions. As such, the pods follow the same
data model as SolidBench, where each pod contains posts and comments from the pod
owner. The posts and comments are exposed through four different fragmentation
strategies, namely: 1. grouped by creation date, 2. grouped by location, 3. each post
and comment has its own HTTP-document, and 4. all posts and comments are
grouped together.


https://www.w3.org/TR/2013/REC-sparql11-query-20130321/
https://www.w3.org/TR/2013/REC-sparql11-query-20130321/
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-12
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-12
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-13
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-13
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-14
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-14
https://comunica.github.io/Article-ISWC2023-SolidQuery/
https://comunica.github.io/Article-ISWC2023-SolidQuery/
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-8
https://sgf-demo-eswc-2025.jitsedesmet.be/#ref-8

-
s
OMUNICR

Storage Guiding Framework )

Insert Post Change CreationDate Insert Data Tag Illegal Append Id Delete Data Tag Remove Id (lllegal)
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prefix nsi: <http://localhost:3000/ww.ldbc.eu/ldbc_socialnet/1.@/vocabulary/>
Schema#> <

prefix xsd: <http://www.w3.0Ig/2001/

DELETE {

2id creationDate "2024-5-26T@7:23:56.832"AAxsd:dateTime .
} INSERT {
?id nsl:creationDate "2025-06-01T@7:23:56.83Z"AMxsd:dateTime .
} WHERE {
?id nsl:creationDate "2024-05-26T07:23:56.83Z"AMxsd:dateTine .
}
Location (local):  /pods/00000000000000000065 Showing 35 triples
Location (external): /pods/00000000000000000065
<pods/by-creation/> <http://purl.org/de/terms/modified> "2025-03-06T13:32:12.000Z" AA<http:/

wwww3.0rg/2001/XMLSchema#dateTime>
<http://wwww3.0rg/1999/02/22-rdf- <http://wwww3.org/ns/Idp#BasicContainer>
syntax-ns#type>

<http://wwww3.org/ns/Idp#Container>

<http://wwww3.org/ns/Idp#Resource>
<http://wwww3.org/ns/ldp#icontains>  <pods/by-creation/comments/>

<pods/by-creation/posts/>

Fig. 1: Ul of demo. Source Code + Docker (https:/github.com/jitsedesmet/sgv-
update-engine/blob/demo-eswc/README.md), Video (https://youtu.be/
4xJFaYyCSlg).

Users can load prepared queries into the query editor by selecting them via buttons at
the top of the web-interface or write their own queries. Executing the query in the
query editor will perform the required updates in the pod selected using the fragmen-
tation selector. A simple triple browser has been implemented allowing you to browse
the different pods using the web interface. After executing a query, the triple browser
will automatically reload the focussed HTTP-document and highlight added triples.

When the Auto Focus switch is enabled, the triple browser will automatically focus an
HTTP-document that was modified by running the query. Additionally, a direct link to
the focused HTTP resource is provided for easy navigation to the pod’s web interface.

4. Conclusion

In this work, we introduced a framework that enables smart clients to autonomously
determine the appropriate HTTP document(s) for storing newly created or updated
data on an LDP interface. Our work includes mechanisms to verify whether a re-
source can be created or deleted. We validated the expressiveness of our descriptive
vocabulary, SGV, by implementing an SGF SPARQL engine. Essentially, SGV pro-
vides structure to an otherwise unstructured document store based on LDP, by defin-
ing a server-side description of the structure that clients should follow. However, since
SGYV adopts a collection-based approach, instead of a data-centric approach, the appli-
cation is limited to collection based interfaces, and future research should focus on
data descriptions that relieve the data access path dependency in a more general way.
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