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Abstract. The success of Semantic Web technology has boosted the
publication of Knowledge Graphs in the Web of Data, and several tech-
nologies to access them have become available covering different spots in
the spectrum of expressivity: from the highly expressive SPARQL to the
controlled access of Linked Data APIs, with GraphQL in between. Many
of these technologies have reached industry-grade maturity. Finding the
trade-offs between them is often difficult in the daily work of developers,
interested in quick API deployment and easy data ingestion. This tutorial
covers this in-between technology space, with the main goal of provid-
ing strategies and tools for publishing Web APIs that ensure the easy
consumption of data coming from SPARQL endpoints. Together with
an overview of state-of-the-art technologies, the tutorial focuses on two
novel technologies: SPARQL Transformer, which allows to get a more
compact JSON structure for SPARQL results, decreasing the effort re-
quired by developers in interfacing JavaScript and Python applications;
and grlc, an automatic way of building APIs on top of SPARQL end-
points by sharing queries on collaborative platforms. Moreover, recent
developments are presented to combine the two, offering a complete re-
source for developers and researchers. Hands-on sessions are proposed to
internalise those concepts with practical exercises.
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1 Introduction

A crucial factor in the adoption of the Web of Data consists in the possibility
of obtaining access to the published resources. However, this access is not al-
ways simple, constrained by languages and templates that are sub-optimal for
application development. As a consequence, recent ongoing initiatives such as
EasierRDF and LDFlex are strongly pushing the proposal of new solutions for
making the Web of Data developer-friendly [2, 5].

In order to bridge the gap between research and real-world applications, this
tutorial intends to face two crucial problems in using data from the Seman-
tic Web and Knowledge Graphs. First, going beyond the standard output of
SPARQL triple-stores, we show solutions for aggregating data, parsing, and give
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to the output a ready-to-use JSON structure. Second, we discuss how to detach
SPARQL queries from the application logic, wrapping them in convenient Web
APIs automatically.

The goal of this tutorial is to give participants sufficient knowledge for:

1. understanding the landscape of mature, production-ready and industry-grade
technological solutions for publishing Web APIs on top of RDF datasets;

2. republishing RDF data through Web APIs, to increase the use and adoption
of RDF datasets, even outside the Semantic Web community;

3. retrieving data from SPARQL endpoints in a more practical format to be
used in small proofs-of-concept, living software or interactive notebooks (i.e.
Jupyter), minimising the effort for accessing data.

2 Detailed Description

This half-day tutorial is decomposed into two parts, consisting each of slides and
hands-on exercises:

– The first part focuses on data reshaping and merging. After summarising the
main issues related to RDF data consumption by developers, we introduce
different solutions coming from the literature, such as RDFJS [1], LDflex
[11], GraphQL-based strategies [10] and others. We then explain the funda-
mentals of SPARQL Transformer [6, 7] and present in-depth details about its
querying and templating features, its parsing capabilities, and its merging
strategy, giving to the audience a complete picture of the library. Examples
of usage in JavaScript and Python are shown. Some hands-on exercises are
proposed in order to make the public play with the application, making use
of the SPARQL Transformer playground.

– The second part covers the publication of Web APIs on top of SPARQL end-
points. Different specifications – e.g. smartAPI [4], Linked Data API speci-
fication, OpenAPI – and services – e.g. BASIL [3] – for describing RESTful
APIs are introduced to the audience. Then, we show the grlc application
[8] and explain the different parts of the framework: the GitHub repository,
the self-generated UI and the automatically exposed API. The attendees are
then guided to publish their own API in the second hands-on session. Fi-
nally, we introduce the integration of SPARQL Transformer in grlc and we
conclude the tutorial with a summary of the covered topics.

3 Intended audience and level

This tutorial is directed to anyone who works with RDF data and SPARQL,
and in particular is interested in providing quick access to the data and/or Web
APIs on top of them. We assume that most participants are familiar with basic
Semantic Web technologies (RDF, SPARQL), have some developer experience
(e.g. JSON), and have some notions of HTTP and REST APIs. The tutorial aims
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to provide them a general know-how and practical information for developing
Web APIs on top of SPARQL endpoints.

For the hands-on session, the participants are expected to use a personal
computer with a web browser installed; and to have a personal GitHub account
(free).

4 Tutorial Material

The tutorial material consists of slides and pointers to online application, which
is permanently available at https://api4kg.github.io/swapi-tutorial/, with the
main pointers summarised in Table 1.

Table 1. List of resources used for the Tutorial

Resource Web Address

Tutorial Website https://api4kg.github.io/swapi-tutorial

SPARQL Transformer https://github.com/D2KLab/sparql-transformer
Playground https://d2klab.github.io/sparql-transformer/

grlc https://github.com/CLARIAH/grlc
Demo http://grlc.io/

An extended presentation of the topics introduced in the tutorial can be
found in [9].
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