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In healthcare where time is life, the integration of the latest break-
throughs in high performance computing (HPC) into the biomed-
ical research field might speed up the development of computa-
tionally expensive, though not time-consuming, neurocomputing
methods, including machine learning, neural networks and its
variant architectures, deep networks and multi-source healthcare
data representation and learning. HPC will improve the applica-
bility of technically advanced neurocomputing frameworks with
high computational complexity to solve healthcare issues in real
time —including patient diagnosis and prognosis. This will en-
able remarkable advances in the fields of healthcare, drug dis-
covery, genome research, computational biology and so on. By
bringing HCI and neurocomputing together, scientists can create
new exciting personal therapeutic strategies for living longer and
having healthier lifestyles that were unfeasible not that long ago.
High performance computing technologies are at the foreground
of these revolutions, making it possible to carry out and acceler-
ate radical biological and medical breakthroughs that would di-
rectly translate into real benefits for the society and environment.

Although the intersection of bio-medical informatics and
high performance computing has demonstrated the potential
to make a significant impact in the translation of bio-medical
research from the lab into clinical practice, high-performance
computing technologies are complex and their exploration in
the bio-medical domain leads to a number of new and inter-
esting research challenges, such as discovering bio-markers
from large population cohort and developing high throughput
systems for high dimensional data. These challenges require
novel neurocomputing techniques for data mining, data re-
trieval and staging, and data processing and visualization to

minimize I/O and computation overheads, exploit computing
and memory capacity distributed across multiple types of de-
vices and systems, and maximize application throughput
while reducing application development complexity.

The central aim of this special issue is to present the state of
the art of computational methods that address the above chal-
lenges of high performance computing in bio-medical infor-
matics. The scope of this special issue is highly interdisciplin-
ary, including the methodology of HPC and HPC application
in neurocomputing, bioinformatics and medical imaging. The
topics covered in this special issue reflect an ongoing evolu-
tion of the field of bio-medicine, and span a broad range from
the prediction of dementia or analysis of neuronal activity,
through the segmentation of brain structures/lesions, to the
GPU accelerated tool for browsing neuroimaging genomics.
As the public bio-medical datasets grow larger and become
more complicated, the need for more advanced computational
methods to analyze and interpret the data grows. For example,
deep neural networks and graphical models have been pro-
posed to address a variety of neuroscience related problems
investigated using multiple imaging modalities in this special
issue. HPC platforms ensure these methods to be computa-
tionally tractable. We hope that this special issue will aid re-
search in HPC for bio-medical data analysis by stimulating
new ideas and opportunities for developing cutting-edge com-
putational methods, which will, in turn, accelerate scientific
discoveries and enable the translation of these ideas and dis-
coveries into successful therapies for patients.
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