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After more than a decade of active research, 
tremendous progress has been made in 
fundamental research areas in the Semantic 
Web, including ontology reasoning, query 
answering, Linked Data, among others. 
At the same time, computing has become 
truly ubiquitous, witnessed by the explosive 
growth and deep penetration of smart phones, 
tablets, and various types of connected 
devices, appliances and sensors. As such, 
ubiquitous computing presents both unique 
opportunities and challenges for Semantic 
Web research. These challenges include, for 
example, limited computing capabilities, 
battery power, connectivity and bandwidth 
of portal devices, processing of streaming 
data, context-aware semantic computing, 

user profiling, privacy issues, to name a 
few. Addressing these challenges requires 
theoretical advances as well practical tools 
and systems.

In the past few years the importance of 
ubiquitous computing has been recognised 
by the Semantic Web community, with a 
growing body of efforts to bridge the two 
areas to form the ubiquitous Semantic 
Web. The purpose of this special issue is 
to highlight a few studies that represent 
current research into this topic. Following 
our call for papers, we received nineteen 
submissions that cover a wide array of top-
ics. Through two rounds of rigorous reviews 
with up to three reviews per submission, 
we selected three full research articles and 
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drafted one overview article for inclusion 
in this special issue.

In our overview article, we motivate 
the case for the ubiquitous Semantic Web 
with a hypothetical scenario of mobile 
service discovery; provide a broad land-
scape survey of major research topics in 
the Semantic Web; present a more detailed 
discussion of two particular topics: con-
text modelling and reasoning on mobile 
devices; and discuss a few important 
research challenges.

The increasing available smart sensors, 
mobile devices and Internet of Things have 
resulted in the rapid increases in streaming 
data. In the semantic Web domain, several 
extensions of RDF and SPARQL have 
been proposed to support the so-called 
RDF Stream Processing (RSP). These 
extensions differ in syntax and query ca-
pabilities. Moreover, they differ in subtle 
ways in their assumptions and evaluation 
semantics. Such differences results in 
incompatibility and thus may hinder the 
deployment of RSP.

In their article, RSP-QL Semantics: a 
Unifying Query Model to Explain Hetero-
geneity of RDF Stream Processing Systems, 
Daniele Dell’Aglio, Emanuele Della Valle, 
Jean-Paul Calbimonte and Oscar Corcho 
propose RSP-QL, a formal semantics model 
that extends SPARQL for evaluation of con-
tinuous queries of streaming RDF. RSP-QL 
unifies semantics of existing RSP systems. 
It thus is able to explain their heterogene-
ity. Moreover, they demonstrate that based 
on RSP-QL, an oracle can be developed 
to validate the correctness of RSP imple-
mentations. Errors in existing systems are 
detected by such an oracle, demonstrating 
the effectiveness of RSP-QL.

In the ubiquitous Semantic Web, a 
semantics-aware application running on a 
mobile device may operate on constantly 
changing environment and deal with het-

erogeneous data sources. In such a setting, 
the application cannot assume data schemas 
(e.g., ontoolgies) are always known or pres-
ent. Therefore, understanding the context 
facilitates the adaptation of relevant con-
tents, allowing more effective consumption 
and presentation of Linked Data on mobile 
devices.

The article Context-Aware Presentation 
of Linked Data on Mobile by Luca Costabello 
and Fabien Gandon presents PRISSMA, a 
context-aware presentation framework for 
Linked Data in a mobile setting. PRISSMA 
extends Fresnel, a widely used presenta-
tion vocabulary for RDF data with context 
information. However, a number of issues 
complicate context-based presentation: the 
inherent imprecision of the context, the 
heterogeneous nature of contextual dimen-
sions, users’ privacy concern, as well as the 
limited computational capabilities of mobile 
devices. Taking into consideration these 
constraints, PRISSMA also presents an ef-
ficient polynomial-time (O(n2)) error-tolerant 
context matching algorithm. This presenta-
tion framework has been implemented in a 
prototype PRISSMA browser for the Android 
platform.

Presentation is not the only challenge 
facing semantic-enabled applications running 
on mobile, embedded devices and sensors. 
Inference is a fundamental task in the Seman-
tic Web. However, traditional reasoners are 
mostly designed and optimized for a desktop 
or server environment and they tend to sup-
port the common standard inference tasks 
such as ontology consistency checking and 
classification.

The realisation of the Semantic Internet of 
Things (SWoT) requires, among other things, 
efficient query answering and semantic match-
making support for resource-limited devices. 
In A mobile matchmaker for the Ubiquitous 
Semantic Web, Floriano Scioscia et al present 
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Mini-ME, a novel mobile inference engine for 
the SWoT.

Mini-ME supports a simple Descrip-
tion Logic, the ALN, with reduced expres-
sivity, giving rise to improved efficiency 
and resource consumption on mobile de-
vices. Mini-ME supports two stand infer-
ence tasks, namely concept satisfiability 
checking and subsumption checking. In 
support for mobile service discovery 
and semantic match-making, Mini-ME 
also supports three non-standard infer-
ence tasks, namely concept contraction, 
concept abduction and concept covering. 
These features make Mini-ME applicable 
in a number of scenarios, two of which 
are discussed in the article. Through ex-
periments comparing the performance of 
Mini-ME, the mobile and desktop version, 
as well as well-known ontology reasoners 
FaCT++, HermiT and Pellet, it is shown 
Mini-ME exhibits acceptable performance 
on mobile devices.
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