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Welcome to COMPSAC 2020

Sorel Reisman, Standing Committee Chair

It is my responsibility, as Standing Committee Chair, to welcome conference participants to COMPSAC
2020. Considering that this year’s COMPSAC is unique and unlike any previous one, where do I start?
After much soul searching, I have decided to explain how we came to make our 2020 event an
‘unconference’ conference. That is, we decided that almost all author submissions would be treated as they
have in the past, but without presentations and without physical, on-location conferencing events. 1 am
reluctant to label 2020 a “virtual” conference because all or most virtual conference sessions stream online,
in real time or prerecorded. But more about that later. Here’s how we came to create what might be called,
2020 COMPSAU — the Computers, Applications, and Software Unconference.

In February 2020, everything was fine and on schedule; many COMPSAC papers had been received and
allocated by the volunteer committees to reviewers; many new ones were being received daily. At the
beginning of the month, with no thoughts about viruses, we were making plans to hold our annual, two-day
Program Committee (PC) meeting in Toronto later in March. The PC meeting is where conference
organizers make final acceptance/rejection decisions about long and short papers, select best papers, confer
about submissions for the other formats (i.e. workshops, posters, etc.), and discuss session formats and
different policies for the July conference. However, within a few days, news about the virus, first in Wuhan
and soon in other parts of the world was starting to make headlines. And those headlines were alarming. In
the next few weeks we began receiving emails from our international team of conference organizers about
their institutions’ travel alerts, that they were going to be prohibited from traveling to Toronto for the PC
meeting. By the end of February, so many were unable to travel that we decided to conduct the PC meeting
via Zoom. At that time, we also started to consider alternatives for the conference should the virus become
a pandemic.

At the beginning of March, we were completing negotiations and being asked to sign agreements with
Madrid locales that we were planning to use for the hotels, reception, banquet, etc., some requiring non-
refundable deposits. On March 11, the World Health Organization declared the virus outbreak to be a
pandemic. It was clear then, from the reports of renowned, international scientists that the virus was not
going to be gone by July. As scientists ourselves, we decided that we had no choice but to assume that the
viability of the July meeting was at best problematic and that we needed to reconsider our plans.

We were faced with a quandary. Canceling the conference, which was one possibility, seemed to us to be
unfair to the hundreds of authors who had written/submitted articles for our consideration. It would also
negate the hundreds of hours of review time already expended by our volunteer reviewers. So how could
we complete the reviews, send out acceptance letters, and at the same time provide authors with a definitive
decision regarding the location of the July meeting? We didn’t want authors whose papers were accepted
to immediately buy airplane tickets for a venue that might not take place as planned. At the same time,
while many other conferences, scheduled for April, May, and June were canceling their venues; few, if any
conversations were taking place among other conference organizers about “virtualizing” their conferences.
Discussions focused on canceling or delaying scheduled events. We decided, at the beginning of April,
before sending notification letters, that the only fair thing to do was to cancel the physical venue and tell
authors about that in their letters. At the same time, we decided to maintain our paper submission schedule,
and to process and review papers as they arrived. Our goal was to ensure that COMPSAC continue its
history of producing high quality proceedings for inclusion in IEEE Xplore. A break in that annual series
could affect the ranking and rating of subsequent COMPSAC conferences.



So, we decided to cancel the physical event, to continue the review process, and to produce a peer reviewed
conference proceedings. After all, at the end of the day, after a conference is over, publication of the papers
in the proceedings in the Computer Society Digital Library (CSDL) and IEEE Xplore are mostly what
remains as the legacy of a conference and the work of the authors. Keynote speakers, welcomes, banquets,
etc., are rarely archived in our digital libraries.

Having made this decision, we also agreed to pass on to authors the benefit of our reduced costs for
operating the reconfigured conference. While some seem to think that there should be negligible costs to
organize a conference in this way, in fact that is simply not the case. There are sunk costs incurred in
planning, announcing, and promoting a conference, even if it’s canceled. As well, at the same time, planning
for the next year’s conference must also already be underway, also incurring costs. While we weren’t sure
at the end of March what our operating costs would be — none of us had been in this situation before — we
decided that an almost 50% cut in registration fees would be reasonable considering that authors of accepted
papers would not have to incur all the costs of travel to/from Madrid — saving them a significant amount of
money and time.

One of the key issues that arose among conference organizers was whether to require authors of accepted
papers to submit “recorded” versions of their presentations to accompany their papers. Most of our senior
volunteers and reviewers felt that unless we were prepared to review those presentations to ensure that their
content aligned with their papers, we should not make that an author requirement. As well, at the time, it
was not clear whether our various information systems (e.g., CSDL, Xplore, etc.) were suitable and
adaptable to allow for collection, archiving, and playback of such presentations. We also weren’t sure what
specifications, in terms of file types and sizes would be appropriate for such data. IEEE’s policies regarding
copyrights and the hosting of these additional kinds of media were not clear to us. Bear in mind that we
were among the first to have to consider such issues. Since then, IEEE and the Computer Society have
provided guidance to conference organizers later facing similar decisions, and fortunately for those
following us, much more specific guidance is now available.

Another important issue that the committee discussed was how do we somehow offer registrants the ability
to “meet” with each other and to interact with authors of the papers. After all, one of the benefits of attending
a conference such as COMPSAC is to provide attendees the opportunity to “network™ with other attendees.
How might we do that in an “unconference” format. There are a variety of possible discussion forums
available to address that requirement, including IEEE’s own Collabratec, but for various reasons that
solution was ruled out. As of this writing, we are experimenting with a handful of options to address the
networking requirement.

Finally, because the Computer Society eventually defined and developed methodologies for virtualizing
different parts of conferences, late in the Spring we were able to take advantage of their work and organize
daily, live, plenary sessions during the planned conference days — July 14, 15, and 16. We are grateful to
the plenary session chairs (Dejan Milojicic, Kathy Grise, and John Walz) and their panel members for
agreeing to participate in those sessions.

As we start to consider COMPSAC 2021, we have decided that if the virus has subsided and the world has
returned to normal, we will hold the conference in Madrid, from July 12-16, 2021. We intend to “clone”
our original plans with the same team and in the same venue as 2020, but with a completely new conference
theme. So put those dates in your calendar. If matters continue to be, as I said earlier, problematic, there are
other models now available for us to consider. It is not out of the question that we will face the same set of
decisions next February and March as we did this year. But now we have more options. IEEE and the
Computer Society now have systems, policies, and practices that can enable us to have a completely online



conference, including author presentations and registrant networking. So, depending on circumstances, we
will either be there in Madrid, or we will be online, or both. And I am absolutely delighted that this year’s
organizing team, all of whom are listed in the proceedings and on the website, have all agreed to serve again
for 2021. And that includes our Madridian chairs Sergio Martin and Manuel Castro. They, together with
my friends Edmundo Tovar and Sheikh Igbal Ahamed, have shown great patience as we worked through
this difficult time.

Till next year, please be healthy.



Message from the Standing Committee Vice Chair
COMPSAC 2020

On behalf of the COMPSAC 2020 organization we would like to welcome you to the 44th Annual IEEE
International Computers, Software, and Applications Conference (COMPSAC 2020), July 13-17, 2020.
COMPSAC, the IEEE Computer Society Signature Conference on Computers, Software, and Applications,
was first held in 1977 in Chicago. In the years since its founding, it has become one of the major
international forums for academia, industry, and government to discuss research results, advancements and
future trends in computer and software technologies and applications. The technical program includes
research papers, research and industry panel discussions, fast abstracts, student research symposiums, and
workshops on emerging important topics. It now alternates its meeting among sites in Asia, Europe, and
North America. Over the years, its meetings have advanced the major topics in computing and software
development. But, for 2020 we are having COMPSAC virtually due to the global COVID-19 pandemic.

The theme of COMPSAC 2020 is “Driving Intelligent Transformation of the Digital World”. As society
changes with technology advancements, we have seen widespread expanded use of Artificial Intelligence
and Big Data as affordable, practical tools for everyday computing. The opportunities to extend these
technologies to transform the digital world are ever increasing. COMPSAC 2020 provides a platform for
in-depth thoughts of such opportunities and challenges. It supports research and development of general
methodology for data driven intelligence, digital transformation and a consideration of emerging
applications for deployment, including Smart Health devices, networked healthcare, wearable computing,
internet-of-things, cyber-physical systems, smart cities, and smart planet.

COMPSAC is a premier global forum for crosscutting computing research, practice and education. In its
long history with the Computer Society, COMPSAC has established a strong reputation as a meeting with
high quality technical content and wide-ranging discussion of technical issues. It is also known as a well-
planned, well-organized, well-attended, and well-managed event.

The COMPSAC conference program is supported by several international societies including the
Information Processing Society of Japan (IPSJ), Korean Institute of Information Scientists and Engineers
(KISE), and China Computer Federation (CCF), and several special technical communities such as Big
Data from the IEEE Computer Society. As a result, the conference will host 13 symposiums and 25
workshops, including a major workshop on Big Data and Artificial Intelligence. In addition, it will present
virtual plenary panels that will provide an international perspective on the conference theme. Finally, it will
also bring together funding agency and industry representatives from across the globe to address their vision
for Intelligent Transformation of the Digital World - Challenges and Applications. Please join us for this
year’s virtual conference and celebrate the success of those who contributed towards its online program!

COMPSAC received outstanding support from organizing committee and program committee members.

Thank you to all volunteers for their work!

Sheikh Igbal Ahamed, Marquette University, USA
COMPSAC Standing Committee Vice Chair



Message from the 2020 Program Chairs-in-Chief

Welcome to COMPSAC 2020, the 44th IEEE Computer Society International Conference on
Computers, Software & Applications, and the first COMPSAC to be conducted without a physical meeting
— an unconference! “Driving Intelligent Transformation of the Digital World” is our theme this year. Given
the circumstances of the global COVID-19 pandemic, it is clear that staying relevant in a constantly
evolving digital landscape is a challenge faced by researchers, developers, and producers in virtually every
industry and area of study. Furthermore, though once limited to software-enabled devices, the ubiquity and
increased reliance on digitally-enabled systems makes this challenge a universal issue. As relevance fuels
change, many influencers will offer solutions that benefit their own priorities. Fortunately, history has
shown that the building blocks of digital change are forged by those conducting foundational research and
development of digital systems and human interaction. Those building blocks are then applied in innovative
and novel ways that improve the ability of computing systems to provide services intended to improve our
world. For instance, artificial intelligence (AI) is not new, but now that processing and data storage
capabilities are widely available commodities, Al is utilized in numerous capacities, from vehicle safety
systems, to virtual reality medical devices, to multi-user interactive gaming. The authors included in these
proceedings, as well as all those who submitted papers to COMPSAC 2020, are those who have seized the
opportunity to drive the use of computers, software, and applications in transforming the digital world, and
their results will help define the path ahead.

We received over 450 submissions this year, to both our conference tracks and associated
workshops. Using a double-blind system, each paper was reviewed by at least three Program Committee
members. Symposia Chairs then made recommendations to the entire Program Committee for which papers
to accept as regular papers, short papers, or fast abstracts. At the Program Committee meeting in March,
we accepted 69 regular papers and 69 short papers. Also, 76 papers that were not accepted for the main
conference were referred to COMPSAC workshops and fast abstracts. An additional 146 papers were
submitted directly to our associated workshops. We extend our heartfelt gratitude to all submitting authors,
and to more than 400 Program Committee Members who volunteered their time and effort to peer-review
each paper, and to those who attended the Program Committee meeting. The workshops chairs, Ji-Jiang
Yang, Yuuichi Teranishi, Dave Towey, and Sergio Segura, have done an outstanding job coordinating 28
workshops this year. We also recognize the General Chairs, Mohammad Zulkernine, Edmundo Tovar, and
Hironori Kasahara, for their support and encouragement. Sheikh Iqbal Ahamed has worked tirelessly and
diligently for many months to support our efforts as Steering Committee Vice-Chair. We also recognize the
invaluable guidance, advice, support from Sorel Reisman, COMPSAC Standing Committee Chair, during
this particularly challenging conference year.

We are pleased to announce two “Best Paper” Awards this year, to authors Nazia Hossain and

Mahmuda Naznin for their paper titled “Finding Emotion from Multi-Lingual Voice Data,” and to authors



Hang Wu and May Wang for their paper titled “Training Confidence-Calibrated Classifier via
Distributionally Robust Learning.” Both of these papers exemplify the high quality of work that has come
to be associated with COMPSAC over the past 43 years, and we express our heartfelt congratulations to
these authors for their selection as “Best Papers” for the 2020 conference.

While we will miss seeing everyone this year, we hope you will join us next year, again in Madrid,

Spain, for COMPSAC 2021!

W. K. Chan, City University, Hong Kong
Bill Claycomb, Carnegie Mellon University, USA
Hiroki Takakura, National Institute of Informatics, Japan



Message from COMPSAC 2020 Fast Abstract Track

We welcome you all to the COMPSAC 2020 Fast Abstract Track, which this year covering 26
papers.

First, we sincerely thank the authors who submitted their papers despite COVID-19 pandemic.
And, we appreciate the program committee for their dedication and hard work in thoroughly
reviewing all the submissions and providing timely feedback to the authors. The Fast Abstract Co-
Chairs selected the final papers after further rigorous reviews.

The accepted papers cover various computer, software and application related topics including,
but not limited to: software and system development; security and privacy; computer simulation;
networking technologies; databases; cloud computing; scientific computing; distributed systems;
information processing; big data; data visualization; and computer education.

Special thanks go to Dr. Sheikh Ahamed for coordinating with the COMPSAC 2020 organizing
team to ensure all accepted papers have been included in the COMPSAC proceedings. We
sincerely hope that attendees will find the papers and presentations as interesting and thought-

provoking as we have. Stay Healthy and Safe and we look forward to your contribution again in
COMPSAC 2021!

COMPSAC 2020 Fast Abstract Co-chairs

Hossain Shahriar, Kennesaw State University, USA

Michiharu (Michael) Takemoto, International Professional University of Technology in Tokyo,
Japan

Hiroki Kashiwazaki, National Institute of Informatics, Japan




Message from the Workshop Chairs

It is our pleasure to hold the workshops of the 44th IEEE International Computer Software and
Application Conference, COMPSAC 2020 as a virtual, all-digital conference, with the theme of Driving
Intelligent Transformation of the Digital World. Despite the world-wide COVID-19 outbreak situation in
2020, many research papers are submitted and presented in COMPSAC 2020 symposia and workshops.
This year the COMPSAC conference includes 26 workshops covering different aspects of developing
computer software and applications.

The workshops nicely complement the main conference symposia, together creating an exciting
scientific program. COMPSAC workshops provide an excellent opportunity for the exchange of ideas and
results in different areas of computer software and applications.

A significant contribution to the workshops comes from the main research focus of COMPSAC,
especially along the software engineering and development aspects. There are six related workshops:
“Quality Oriented Reuse of Software (QUORS)”, “Software Engineering for Cloud and Edge Computing
(SECE)", "Software Engineering for Smart Systems (SESS)”, “Security Aspects in Processes and Services
Engineering (SAPSE)”, “Software Test Automation (STA)”, and “Security, Trust, and Privacy for Software
Applications (STPSA)” contributing to about quarter of the accepted papers in the workshops.

In response to the digital world transformation theme this year, i.e., Driving Intelligent Transformation
of the Digital World, five workshops are proposed: “Big Data Computation, Analysis, and Applications
(BDCAA)”, “Deep Analysis of Data-Driven Applications (DADA)”, “Distributed Big Data Management
(DBDM)”, “Secure Digital Identity Management (SDIM)”, and “Social Network Computing and Big Data
(SoNeC)”. The workshops with related scope such as “Advances in Al and Machine Learning: Research &
Practice (AIML)”, “Smart Computing & Applications (SCA)” also successfully contributed to the sessions
in the workshops. These workshops have contributed to about quarter of all workshop sessions.

Needless to say, emerging technologies, networking, and applications form the third pillar in COMPSAC
tradition with about half of the contributions.

We are pleased to report that the workshops in COMPSAC 2020 are well-balanced as well as highly
interesting. We believe that the topics covered by the workshops are closely related to those contained in
the main conference and hope that participants can benefit and stimulate new research ideas and approaches.

This year we received very large number of papers submitted to the workshops. The total number of
accepted papers in all workshops is 114.

There are two major paths for contributions to workshops. The standard contribution path follows a
direct submission to the workshops in response to the worldwide Call for Papers. Each paper submission
undergoes a rigorous review process by at least two independent reviewers. This year we received 103
papers submitted to the workshops and 79 high quality papers were selected for presentation (acceptance
rate: 76.7%).

Owing to the low acceptance rate in the main conference, some papers receiving highly positive reviews,
but unfortunately cannot be accepted due to acceptance rate limitation, were referred to workshops for
consideration. These papers had already undergone a rigorous review process and workshop organizers
would ensure that they fit into the theme of the workshops, before they can be formally accepted for
presentation. This year 35 papers were transferred from the main conference to the workshops.

We hereby thank all authors who submitted papers to the workshops for their support of the conference.
Selection process was carefully carried out by the workshop organizers. We would like to thank the
organizers of all workshops and the program committee members of workshops for their efforts and



excellent job, despite working under a very short review cycle. The workshop organizers had hard work to
manage workshops on the situation following the COVID-19 outbreak. We also would like to thank all
people involved into organizing the COMPSAC 2020 and standing committees for their help, to make
COMPSAC 2020 a success.

We hope that the participants of COMPSAC 2020 will enjoy the conference, besides attending the live
streamed special plenary speeches and panels.

Ji-Jiang Yang, Tsinghua University, China

Yuuichi Teranishi, National Institute of Information and Communications Technology, Japan
Dave Towey, University of Nottingham Ningbo China, China

Sergio Segura, University of Seville, Spain





