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Parallel, Distributed, and Network-Based Processing has
undergone impressive changes over recent years. New archi-
tectures, advanced programming models, improved effi-
ciency, and novel application domains have rapidly become
the central focus of this discipline.
These changes are often a result of the cross-fertilization of

parallel and distributed computational paradigms with other
rapidly evolving technologies in different disciplines. There-
fore, it is of paramount importance to review and assess these
new developments in relation to the recent research achieve-
ments in the different areas of parallel and distributed comput-
ing, considering both the industrial and scientific points of view.
Often these technologies can affect our daily life, and sev-

eral are the applications into which parallel computers find
full usage: the increasing widely usage of biomedical image
processing often in real-time and with the application of
complex machine and deep learning algorithms, it is only
one of the most evident examples of this. Even the continu-
ous monitoring of the environmental situations with the full
integration of cloud architectures is a more and more consid-
ered approach. Many and diversified are the fields into which
these approaches find application: from commercial/financial
predictions to meteo forecasts, from computational physics/
fluid dynamics to all those problems related to healthcare,
wellness and personal monitoring. Safety moreover is really
crucial and not secondary in all these applications.
This Special Section aimed at collecting high-quality sci-

entific contributions from the research community working
in the fields of parallel and distributed computing, data ana-
lytics algorithms and big data frameworks, application spe-
cific processing. Specifically, the main focus is on emerging
new computing trends that affect the concrete human life, the
so-called “Human Sensible Applications”.
Problems in parallel computing related to implement

precision medicine and novel therapeutical targets, real-time
architectures for biomedical IoT, computational biology and
chemical compounds simulations, realistic modelling of human
body organs, bioimaging processing, but even emerging

computing systems for Human Sustainability, including
weather and climate changes monitoring/prediction, resources
management, safety, disaster prediction and prevention, belong
to this scenario.
Few of the papers included in this Special Section are

extended versions of those presented at the Euromicro Con-
ference on Parallel, Distributed and Network Based Process-
ing (PDP 2019) held in Pavia (Italy). Others come from
authors very active in the fields touched by this proposal.
All of them show how the high-performance computing is

becoming dramatically important in many situations of the
daily life: Security (I. Kotenko et al.), Wellness and Personal
Monitoring (De Giovanni et al.), Genomics (Blanzieri et al.),
Transports safety (Sai Prasanth et al.), Neuroscience
(Olden et al.), Bio-imaging (Conti et al.), Bio-informatics
(Colonnelli et al.), Remote Sensing (Li Tao).
We believe, on the other hand, that not only these applica-

tions could arouse interest of the readers but also the method-
ologies and the technological approaches exploited. From the
hardware-oriented point of view the two papers from De Gio-
vanni and Olden illustrate an application specific design of
the multicore hardware targeting subjects needs and charac-
teristics and advanced staging techniques for optimizing
huge amount of data processing in Deep Learning (DL).
Parallel computers are well known for processing Machine-

Deep Learning algorithms that sometimes are optimized for
the specific architecture and modified to target the particular
problem. The paper by Kotenko describes a distributed paral-
lel processing implementation for efficient and timely detec-
tion in IoT systems, while Li Tao presents new solutions for
training Cube-CNN networks in hyperspectral image process-
ing and Conti bio-inspired algorithms to maintain quality and
efficiency in Service Oriented Networks.
In terms of tools for parallel processing, the paper by

Colonnelli illustrates Streamflow, a novel workflow approach
for execution environments.
Finally, about modelisation and simulation approaches, the

papers by Blanzieri and Sai Prasanth describe respectively
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simulations of protein-protein interactions (significant to eval-
uate kind and degree of relationship between human genes)
and heuristic models of passenger distribution to reschedule
train traffic.
Hence the Guest Editors hope to have provided a good

coverage of many issues, aspects and problems typical of
high-performance computing implementations through this
Special Section, and all the readers can enjoy reading.
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