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Abstract 
ShowVoc is a web-based, multilingual, platform for publication and consumption of datasets 
complying with Semantic Web standards. Born in the context of the ISA2 European programme 
for the development of digital solutions for interoperable cross-border and cross-sector public 
services, ShowVoc aims at providing a one-stop shop for maximizing the diffusion of semantic 
and lexical resources as Linked Open Data. To this end, ShowVoc combines traditional data 
provisioning following LOD policies with global activities (e.g. global search, navigation of dataset 
relationships/alignments, translation API benefiting from multilingual datasets and linksets). A 
rich dataset browsing interface provides dedicated support for diverse data models: OWL 
ontologies, SKOS/SKOS-XL thesauri, OntoLex-Lemon lexicons and generic RDF datasets and 
linkage possibilities (EDOAL, XKOS). A metadata registry completes the offer combining different 
metadata vocabularies into an advanced catalog that can be inspected through a convenient user 
interface and LOD best practices. Finally, ShowVoc is an ideal companion to VocBench, a popular 
collaborative editing environment for Semantic Web resources, complementing it for realizing 
an entire workflow embracing all stages of a dataset life, from realization and maintenance, to 
release and publication. 
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1. Introduction 

The Semantic Web [1], which is being built according 

to Linked Data [2] best practices, is based on the 

decentralized publication of disparate but interlinked 

datasets that together form a huge global graph. 

Although resolvable URIs and query-through-

discovery are the defining access mechanism for a 

machine-accessible Web and the focus is on linking 

records, there is still a need, especially for humans, for 

a coarse-grained perspective made of browsing, 

querying and visualization capabilities over the 

published resources. 

Discovery by link traversal - a la “follow your 

nose” - is closely related to people surfing the Web in 

search of information. If we take this analogy 
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seriously, then we should consider people's reliance 

on search engines as an entry point to the Web. 

Although semantic web search engines are not as 

common as they could be, there has been a 

proliferation of dataset catalogs, both in specific 

domains and across the web, which play a similar role. 

In this paper, we present ShowVoc, a platform for 

dataset publication and exploitation, which addresses 

both needs: it allows for the publication of datasets 

with resolvable URIs and a more sophisticated 

browsing experience than simple subject pages while 

offering a fully-fledged data portal for linked datasets. 

ShowVoc can be seen as a companion to VocBench 3 

[3], a platform for dataset development and 

maintenance, inheriting many of its features, such as 

its advanced multi-model support. However, while 

 0000-0001-5374-2807 (A. Stellato); 0000-0001-7079-8941 
(M. Fiorelli); 0000-0001-5676-8877 (T. Lorenzetti); 0000-0002-
6214-4099 (A. Turbati) 

 
© 2024 Copyright for this paper by its authors. Use permitted under 
Creative Commons License Attribution 4.0 International (CC BY 4.0).  

 



most of the operations in VocBench 3 deal with 

individual datasets, ShowVoc adds a number of cross-

dataset operations that rely on managing multiple 

datasets. These include global search, translation and 

alignment management, which are based on the idea 

that multiple datasets contribute to a sort of giant 

virtual reference for terminology and translation. 

ShowVoc is open source and made available under 

the BSD-3-Clause license. The project official web site 

is https://showvoc.uniroma2.it/. Source code and 

deployment artifacts are hosted on Bitbucket at 

https://bitbucket.org/art-uniroma2/showvoc.  

The paper is structured as follows. Section 2 

discusses related work. Section 3 briefly describes the 

architecture of the ShowVoc. Section 4 delves into the 

main features of ShowVoc. Then, Section 5 argues for 

its impact. Finally. Section 6 draws conclusions. 

2. Related work 

We should probably start our discussion of related 

efforts on data portals with CKAN2, which had 

established itself as a de facto standard, particularly in 

the public sector, with its rich API and support for 

federation of catalogs. Within the scientific 

community, Zenodo3 (based on the open-source 

software Invenio4) has established itself as the go-to 

solution for ensuring data persistence, similar to what 

arXiv5 has achieved for preprint publication. 

Regarding the impact of archiving, the Open Archive 

Initiative [4] (OAI) is certainly of interest, especially 

for its metadata harvesting protocol (OAI-PMH).  

None of these solutions are specifically tailored to 

semantic web datasets, beyond the ability to store 

dumps as files.   For this reason, we now consider 

catalogs of semantic web datasets. LOV [5] is a catalog 

of Linked Data Vocabularies, while LOD Cloud6 hosts, 

in addition to the eponymous figure, a catalog of the 

datasets that actually drove the creation of the former. 

There are also domain-specific catalogs, most notably 

BioPortal [6] for ontologies related to the biomedical 

domain. Today, the OntoPortal Alliance [7] has taken 

over BioPortal's original source code, which is being 

adopted by portals across various domains, such as 

agrifood [8] and biodiversity and ecology [9]. Within 

the field of solid Earth science, we mention a 

European initiative [10] using metadata and semantic 

technologies for integration and access of data from 

diverse sources. 
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Alignment management, which is addressed by 

many Semantic Web catalogs, including LOV and 

OntoPortal, can also be a use case in its own right. For 

example, the Alignment API [11] ships with a server 

that can handle an ontology network, with the ability 

to compute, retrieve, combine, and otherwise 

manipulate alignments between ontologies. In a 

related vein, the ELEXIS [12] project aims at linking 

(legacy) language resources via linked data, and has 

developed a standard REST API for accessing a catalog 

of dictionaries. Both of these applications are covered 

by ShowVoc, as we will see later. 

We conclude the section on related work by 

discussing the publication of linked data. Pubby7 

implements resolvable URIs by querying a SPARQL 

endpoint. This software is now discontinued, but 

newer alternatives such as LodView8 and Loddy9  

have emerged. The triple store Virtuoso [13] has even 

integrated this feature without the need for third-

party software. Subject pages were even  took as a 

paradigm for data editing, in systems such as 

TemaTres [14] or OntoWiki [15]. 

Subject pages are not always the best choice for 

browsing through your data. For example, SKOSMOS10  

became a popular choice for publishing a collection of 

SKOS thesauri with more sophisticated browsing 

capabilities, including search and indexing. For 

ontologies, the need for more organized 

documentation became apparent. This can be 

automatically generated from the ontology definitions 

themselves using tools such as LODE [16] or, more 

recently, WIDOCO [17]. This feature has also been 

developed within VocBench 3 using its custom 

reporting facility. In fact, both browsing tools and 

documentation pages can be used to resolve URIs and 

both use cases are supported by ShowVoc. 

3. Architecture 

ShowVoc has been designed as a single-page 

application (SPA), with a frontend running inside a 

web browser that communicates with a back-end 

server through a REST-like API.  

The frontend is developed in TypeScript using the 

Angular framework and can be delivered to users by 

any web server or CDN (Content Delivery Network).  

The backend server is based on Semantic Turkey 

[18], the same RDF services platform that powers 

VocBench 3. The platform, based on an opinionated 
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combination of the Spring Boot11 and PF4J12 

frameworks, supports the development and 

publication of services related to RDF data. Prebuilt 

services address multiple models and various 

concerns such as history, validation, and 

import/export. PF4J makes it easy to deploy new 

services and extend the capabilities of existing ones by 

providing implementations of the extension points on 

which they depend. For example, the export service 

defines extension points that can be used to provide 

both the conversion logic to a particular serialization 

format (i.e., reformatting exporter) and the ability to 

deploy data to particular targets (i.e., deployer). 

Semantic Turkey ships with implementations of these 

extension points for common use cases, but (as 

mentioned) new ones can be added to the system. 

Semantic Turkey relies on the RDF4J framework 

to process RDF data and interact with triple stores 

(i.e., RDF database management systems), both in-

process within Semantic Turkey or managed as 

separate processes. The latter option is the preferred 

method, allowing the use of enterprise-grade triple 

stores such as Ontotext ‘s GraphDB13. 

VocBench 3 and ShowVoc can share the same 

backend server, with a common set of projects that 

can be conveniently made accessible through 

ShowVoc. However, the common, recommended 

scenario is to have separate backend servers (and, 

most important, different storage solutions with 

different expected workloads) for ShowVoc and 

VocBench 3 so that managers of projects developed 

within VocBench can submit datasets to the ShowVoc 

instance for publication [19].  

4. Features 

We will introduce here the main features of ShowVoc 

and discuss their relevance to the system's use cases 

(see Figure 1 for an overview of its UI). 

Contributions. A ShowVoc dataset portal can 

optionally allow contributions from visitors. These 

can request the addition of a new dataset, possibly 

after conversion from a non-RDF format, and the 

creation of a development environment within an 

associated VocBench instance. 

Content negotiation. ShowVoc's use cases extend 

beyond cataloging third-party datasets, as it also 

addresses the needs of original dataset publishers. 

These can set up ShowVoc as an advanced browser for 

their datasets; however, Linked Data rules require 
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that entity identifiers be resolvable via HTTP, which is 

perhaps the defining characteristic of the Linked Data 

paradigm. ShowVoc supports this as well, with some 

endpoints that can be queried by a reverse proxy 

associated with the domain to implement content 

negotiation and generate different variants, including 

machine-readable serializations and a human-

friendly page. 

Multi-model support. ShowVoc inherits from 

Semantic Turkey the ability to manage arbitrary RDF 

datasets, coupled with convenient facilities for OWL 

ontologies and other less formal Knowledge 

Organization Systems (KOS) modeled in SKOS, as well 

as OntoLex/Lemon lexicons. In addition, ShowVoc is 

aware of various lexicalization models for grounding 

data in natural language, including RDFS, SKOS(-XL), 

and OntoLex-Lemon. 

At the user interface level, this flexibility is first 

visible in ShowVoc's resource view, which can display 

the description of any resource, divided into sections 

that roughly correspond to different properties. As 

such, the resource view can display any type of 

resource, but it can be specialized and made efficient 

for specific modeling vocabularies through a 

combination of customized templates (defining the 

prominent sections for different resource types), 

specialized sections (e.g., the one grouping class 

axioms), as well as dedicated support for specific 

mechanisms (e.g., proper rendering of class axioms in 

Manchester syntax). ShowVoc works seamlessly with 

different lexicalization models, which are taken into 

account when selecting the "labels" for displaying a 

resource (instead of its IRI or qname) or when 

populating the "lexicalizations" section of the 

resource view (which abstracts over the specific 

lexicalization model). 

ShowVoc also provides a number of views to 

browse the content of the dataset, depending on its 

nature, such as a class tree, instance list, property tree, 

concept tree, etc. 

Seamless navigation between local and remote 

datasets. A user who encounters a reference to a 

resource outside the dataset being browsed can easily 

jump to it.  If the resource belongs to another dataset 

in the same ShowVoc installation, the user interface 

automatically switches to that dataset and focuses on 

the target resource. External resources can also be 

displayed in a modal dialog populated with 

information retrieved by deferecentiation or a 

SPARQL endpoint, if known to the system.  

13 https://www.ontotext.com/products/graphdb/ 
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SPARQL querying. ShowVoc provides a SPARQL 

editor with syntax highlighting and completion that 

can be used to query individual datasets. It also 

supports federated queries involving other hosted 

datasets or remote SPARQL endpoints. The former 

can be done more efficiently if the chosen triple store 

is GraphDB, which has specific optimizations for local 

federation. 

Results can be downloaded in a variety of formats, 

and queries can be loaded from different scopes, e.g., 

system scope for general purpose queries or dataset-

specific queries. 

Dataset metadata. Proper metadata is considered 

critical for publishing a dataset according to the FAIR 

principles [20]. As such, ShowVoc manages a complete 

description for each dataset, including general 

metadata (e.g., title), customizable facets (e.g., 

category, organization), access metadata (e.g., 

SPARQL endpoint), structural metadata (e.g., URI 

space), and various metrics that provide insight into 

the richness of the available content both at the 

conceptual level (e.g., number of classes, concepts, 

etc.) and at the lexical level (i.e., regarding the degree 

of coverage of different natural languages). These 

metrics can be visualized as a table or as a chart of 

various types. 

ShowVoc manages the dataset descriptions using 

the Metadata Registry (MDR) component of Semantic 

Turkey. This in turn manages the available datasets as 

a DCAT [21]  catalog, using a metadata profile based 

on a combination and interpretation of existing 

metadata vocabularies (e.g. DCTERMS, FOAF, VoID 

[22], LIME [23]) together with a small ontology 

addressing concerns (mostly related to access) not 

covered by the former. 

Distributions. ShowVoc maintains multiple 

distributions of each dataset. In the first place, these 

distributions can be used to provide a downloadable 

data dump of a (given version) of the dataset. 

However, they also include any additional files, 

including documentation. 

Global Search. ShowVoc allows users to perform a 

full-text search across all hosted datasets. Matched 

entities, grouped by dataset, are displayed with their 

labels, IRIs, and skos:note specializations (which 

include definitions, examples, etc.). 

Translation. Similar to global search, this feature 

allows users to search lookup a term in a given natural 

language inside the datasets in the catalog, searching 

for a translation in one or more natural languages. 

 

Figure 1: ShowVoc data view displaying the ELI (European Legislation Identifier) ontology. 

 

 

 

 

 



Alignments. ShowVoc keeps track of the alignments 

contained in each dataset, providing both a per-

dataset and a global view of these alignments. 

The former consists of an expanding tree whose 

roots are the datasets directly aligned with the 

current datasets. These can be expanded to show the 

datasets to which they are aligned, and thus to which 

the current dataset is indirectly aligned. Each node is 

decorated by the number of links: when one of them 

is clicked, ShowVoc displays a paginated list of the 

correspondences (with some filtering features). 

Global visualization of alignments is supported by 

a similar tree view as well as by graph visualization: 

nodes represent datasets and edges represent 

alignments. By clicking on a node or an edge, users can 

view metadata about a dataset or an alignment. 

5. Impact 

First released in September 2021, ShowVoc is 

younger than its editing companion VocBench 3, 

which has become a reference platform since its 

launch in September 2017. Despite ShowVoc’s 

relatively short history, we can point to some notable 

adopters. The Food and Agriculture Organization 

(FAO) of the United Nations (UN) adopted ShowVoc 

for the Caliper portal14, which publishes statistical 

classifications as linked data. The Italian branch of 

LifeWatch ERIC – the European Research 

Infrastructure Consortium for biodiversity and 

ecology – used ShowVoc in addition to OntoPortal as 

a data publication platform supporting resolvable 

URIs. Last but not least, the Publications Office (OP) of 

the European Union (EU), which managed the 

development of the system, has deployed an instance 

of ShowVoc15 “to support interested teams and 

professionals working for the EU institutions and 

agencies”. The Publications Office also integrated 

ShowVoc into the EU Vocabularies Portal16 to provide 

an "advanced view" of the datasets content, 

complementing the portal's own capabilities.  

6. Discussion and conclusion 

In this work, we have introduced ShowVoc, a web-

based multilingual platform for publishing and 

consulting OWL ontologies, SKOS(-XL) thesauri, 

Ontolex-lemon lexicons and generic RDF datasets. Its 

features and impact on the world of linked open 

datasets have been discussed. Future work includes 

further broadening the dedicated support for core 

 

14 https://www.fao.org/statistics/caliper/en 
15 https://showvoc.op.europa.eu 

modeling vocabularies (e.g. XKOS for statistical 

classifications), improving the publication workflow 

from VocBench to ShowVoc and further exploiting its 

linking metadata to broaden its possibilities as a 

authority-based translation system. 
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