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About KOCSEA
The KOrean Computer Scientists and Engineers Association in America
(KOCSEA), founded in 1983, is a non-profit organization of Korean American
computer scientists and engineers in the United States. The purpose of KOCSEA
is to promote communication, information exchange and cooperation among
its members and to provide opportunities for them to make contributions to
computer science and related fields in Korea and U.S.
KOCSEA consists of over 320 members at various stages in their career - from
undergraduate and graduate students, to young professionals and assistant
professors, to senior executives and professors. KOCSEA has organized annual
workshops in Korea in cooperation with Korean Information Science Society
(KISS) from 1990 to 1995 in various areas of information technologies, including
software engineering, multimedia technology, end user computing
technology, and network technology. Recently, KOCSEA members have been
actively participating in various technical activities promoting collaboration
between US and Korea such as organizing symposiums at UKC (US Korea
Conference on Science, Technology, and Entrepreneurship) of KSEA (KoreaAmerican Scientists and Engineers Association), serving on the project proposal
review panels of KOSEF (Korea Science and Engineering Foundation), and
producing research trend study reports sponsored by KOSEF and KSEA in the
area of computer and communications.
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Message from the General Chair
It is my great honor to invite you to our annual technical symposium. This year, the Symposium is held in Silicon Valley,
California where so many great IT innovations and breakthrough technologies have emerged and impacted our
society. This year’s symposium theme is “AI ranging from Data Science to Robotics.” Combined with the locational
advantages, the 2018 KOCSEA Technical Symposium will provide a plenty of networking opportunities and interesting
talks dealing with cutting-edge technologies and development practices and theories.
This annual technical symposium is KOCSEA’s flagship event gathering over 100 members from all over the United
States and South Korea every year. Continuing the success of last year’s symposium held in Las Vegas, Nevada, our
organizing committee has been working on planning and executing bits and bytes of the event, making sure that the
experience the symposium participants will get is truly an enjoyable and meaningful one.
We are introducing a couple of new programs this year. One of them is the High School CS Research Poster Session. It
is our effort to reach out to a larger community and to expose our young generation into the real world of computer
science, computer engineering, and information technology through KOCSEA’s well-established professional society.
As it is a pilot program, we only invite KOCSEA members’ children and students in high school this year. I hope many
KOCSEA members and their children take advantage of this great opportunity. It would also be very interesting to
observe how our Korean-American young generation is doing in the technology world even at the high school level.
In conjunction with the new high school program, we are continuing our scholarship and regular student poster
program to promote undergraduate and graduate students’ participation. So please recommend your students to
apply for the KOCSEA scholarship and submit their posters.
The Korean Computer Scientists and Engineers Association in America (KOCSEA), founded in 1983, is a not-for-profit
organization of Korean American computer scientists and engineers in the United States with over 500 regular
members. Our vision is to: “promote communication, information exchange and cooperation among its members
and to provide opportunities for them to make contributions to computer-related fields in Korea and U.S.” I hope we
will continue striving toward this vision and goals by making this year’s symposium successful for and meaningful to
every KOCSEA member.
We are especially grateful for industry and public sector’s support for our symposium. We appreciate the following
sponsors of the 2018 KOCSEA Technical Symposium:
– Platinum Level: Coupang (Co-host), Samsung Research
– Gold Level: KAKAO AI, LG Electronics
– Silver Level: NAVER, SK C&C, KSEA, KUSCO
– Bronze Level: Hyundai Motors, Samsung Card, Consulate General of Republic of Korea in San Francisco
– Member Level: Moon Jung Chung family
Once again, I cordially invite all of you to our annual technical symposium. Please feel free to bring your colleagues
and students to enjoy this annual gathering of Korean-American computer scientists, computer engineers,
entrepreneurs, and industry and academia leaders.
Sincerely,

Jeho Park, Ph.D.
General Chair, KOCSEA Technical Symposium 2018
Vice President, KOCSEA 2018
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Message from the KOCSEA
President
Welcome to the 19th KOCSEA Technical Symposium!
It is a great pleasure to invite you to the KOCSEA Technical Symposium 2018. This year, the symposium will be
held at Coupang office, Mountain View, CA on November 10-11.
This year, we have an exciting program including two high-profile keynote speeches by Prof. Sung Kim (Naver
Clova AI, Hong Kong University of Science and Technology) and Prof. Yong Suk Lee (Fellow of Freeman Spogli
Institute for International Studies, Stanford University), six technical sessions, two lightning talk sessions, and two
poster presentations where almost all of participants can join for computer science and engineering. I hope
you all enjoy the program, and take this opportunity to exchange new idea, find new collaborators, and learn
valuable life-long experiences from the senior members during breaks or dinner.
Student participation is very important in cultivating our future. Following the tradition we have solicited student
posters and scholarship applications. We have chosen top three students to be awarded with scholarships and
have invited them to the symposium for our poster competition. Every year we award this special scholarship in
memory of the late Prof. Moon Jung Chung, KOCSEA’s former president. Prof. Chung’s family has been making
generous contributions for the scholarship since 2006 and we really appreciate their continued support.
This event would have not been possible without our sponsors. First of all, we extend our deep appreciation to
our co-organizers, Coupang. We thank Kakao and LG Electronics for their generous gold-level support and
participation to share their research activities in supercomputing and data science areas. Korean-American
Scientists and Engineers Association (KSEA), Naver, SK Holdings C&C, and Korea-US Science Cooperation
Center (KUSCO) have been helping us with the local arrangements as well as providing their silver-level support
for the symposium. Several other organizations also generously extended a financial support: Hyundai Motors
and Consulate General of the Republic of Korea. I deeply appreciate all of their support.
Organizing an event like this requires a lot of time and effort, and I would like to express my sincere gratitude to
the organizing committee members who devoted their time to prepare this wonderful and meaningful event.
Without their endless dedication and hard work, I cannot imagine how we could have pulled this off.
We hope you enjoy the program, and hope to see many of you again in the coming years.

Sincerely,
Han Hee Song, Ph.D.
President,
KOCSEA 2018
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19th KOCSEA Technical Symposium Program
(last updated on 11/06/2018)

2018 KOCSEA Program: Day 1, November 10, 2018 (Saturday)
Coupang – Silicon Valley Office
Session
Registration & Breakfast
Opening Remarks
Session 1: Deep Learning
Theories and Practices
Session Chair: Jeho Park

Break and Poster

Time

Speaker, Affiliation, Talk title

08:00 - 08:40 Lobby
08:40 – 09:00 - Han Hee Song, KOCSEA President
- Jimin Kim, Deputy Consul General, Korean Consulate General in San Francisco
09:00 - 10:00 - Jaewoo Lee, University of Georgia, Robust Optimization for Differentially
Private Learning
- Mingon Kang, Kennesaw State University, Biologically Interpretable Deep
Neural Network for Survival Analysis
- HyunJoon Jung, N/A, Last one mile between textbook ML algorithms and its
real applications
- Donghwan Lee, University of Illinois, Urbana-Champaign, Stochastic PrimalDual Algorithm for Distributed Reinforcement Learning
10:00 - 10:30

Break

Session 2: Security and
10:30 - 11:15 - Bongjun Ko, IBM T. J. Watson Research Center, Reducing Human Labor in
Data Science
Labeling Data for Machine Learning
Session chair: Han Hee Song
- Jaimyoung Kwon, Silicon Valley Data Scientist, 7 Tips for Effective AI and
Data Science Projects
- Yonghwi Kwon, University of Virginia, Combatting Advanced Persistent
Threats via Program Analysis
Keynote 1

11:15 - 12:05

Yong Suk Lee, Shorenstein APARC, Stanford University

Lunch and Poster

12:05 - 01:05

Lunch and Poster

Messages from General Chair 01:05 - 01:10

Jeho Park, General Chair

Panel discussion: The
01:10 - 02:10
“Fourth Industrial
Revolution”—
Hype or Reality, and How to
Respond

Moderator: Bong Jun Ko, IBM T.J. Watson Research Center
Panelists:
- Yong Suk Lee, Shorenstein APARC, Stanford University
- Seon Ho Kim, University of Southern California
- Jihie Kim, Vice President, Artificial Intelligence Center, Samsung Research
- Young In Shin, CTO and founder, Perfect Price

Short Break

Short Break

02:10 - 02:20

Lightning Session
02:20 - 03:40
(2~3 mins per speaker)
Session Chair: Jaerock Kwon

- Alexander Bae, Princeton University, Error detection and correction of largescale dense 3D neuron reconstruction using artificial intelligence
- Joon-Seok Kim, George Mason University, Agent-Based Simulation
Framework to Generate Location Data
- Hannah Kim, Georgia Tech, InterAxis: Steering Scatterplot Axes via
Observation-Level Interaction
- Jongwook Woo, California State University Los Angeles, Financial Fraud
Detection using Azure and Spark ML in AWS
- Young Choi, Regent University
- Taehwan Oh, Rochester Institute of Technology
- Jeongkyu Lee, University of Bridgeport
- Jusub Kim, University of Southern California
- Ahreum Han, IBM
- Sookyung Kim, Lawrence Livermore National Lab, Tracking Extreme Climate

7

2018

THE 19th KOCSEA TECHNICAL SYMPOSIUM
Events
- Kayoung Park, Old Dominion University
- Jinsoo Kim, Schlumberger
- Eunjee Song, Baylor University
- Kiho Lim, University of South Dakota
- Hyojong Kim, Georgia Institute of Technology
- Nabhonil Kar, Cleveland Clinic
- Hyemin Hwang, Georgia Institute of Technology
- Taeheon Kim, Georgia Tech
- James Anibal, Cleveland Clinic Lerner Research Institute
- Yujin Lee, Santa Cruz County Health Services Agency
- Jin Yoo, Purdue University, Fort Wayne
- Yanghee Kim, Northern Illinois University, Educational application of
computing technology
Short Break

03:40 - 03:50

Short Break

Session 3: Artificial
03:50 - 04:50
Intelligence in Healthcare
Session Chair: Mingon Kang

- Sungchul Lee, UWW, A Real-Time mHealth Measure to Estimate Postural
Control during Walking: An Application for Mild Traumatic Brain Injuries
- Tae-Hyuk Ahn, Saint Louis University, Computer Science for Bioinformatics:
Use case of Apache Spark and Machine Learning in Bioinformatics
- Sunho Park, Cleveland clinic, Heteroscedastic multiple instance learning
method for Gleason score prediction using whole slide pathology image in
prostate cancer
- Chung Hwan Kim, NEC Labs America, Securing Real-Time Microcontroller
Systems through Customized Memory View Switching

Keynote 2

04:50 - 05:20

- Jihie Kim, Vice President, Artificial Intelligence Center, Samsung Research,
Living with AI: Connected devices for new experience

Sponsor Talks
Session Chair: Chul Sung

05:20 - 06:10

- Joomin Kim, LG Electronics
- Byunghak Kim, KAKAO, KAKAO AI Story
- Steve Moon, KSEA Silicon Valley Chapter

Banquet

06:10 - 09:00

Banquet
KOCSEA Scholarship Awards
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2018 KOCSEA Program: Day 2, November 11, 2018 (Sunday)
Coupang – Silicon Valley Office
Session
Time
Speaker, Affiliation, Talk title
Breakfast & Registration
08:00 - 08:40
Keynote 3

08:40 - 09:30

Sung Kim, NAVER Clova AI Team Leader and an Associate professor at the Hong
Kong University of Science and Technology, AI Education 2.0

Keynote 4

09:30 - 10:20

Hui Xu, Coupang SVP of Platform, Search and Discovery

Short Break

10:20 - 10:30

Short Break

Session 4: AI in Security
10:30 - 11:15 - Junggab Son, Kennesaw State University, Fast and Accurate Machine Learningand Image Processing
based Malware Detection via RC4 Ciphertext Analysis
Session Chair: Kyu Hyung Lee
- Seon Ho Kim, University of Southern California, Image Classification for Smart
City: A Case Study
- Jaerock Kwon, Kettering University, A preliminary study of view-invariant
person identification by recognizing 3D gaits using a single 2D camera
Short Break

11:15 - 11:30

Short Break

Session 5: Cloud
Computing and Big Data
Session Chair: Joonseok Lee

11:30 - 12:30 - Younghyun Kim, University of Wisconsin-Madison, Full-System QualityConfigurable Approximate Computing
- Ilkyeun Ra, University of Colorado Denver, Cloud-based Disaster Management
as a Service: A Microservice Approach for Hurricane Twitter Data Analysis
- Jinho Kim, Old Dominion University, Research Topic Analysis in Engineering
Management using a Latent Dirichlet Allocation Model
- Donghwan Lee, University of Illinois, Urbana-Champaign, Stochastic PrimalDual Algorithm for Distributed Reinforcement Learning

Session 6: Software
Engineering and Decision
Making
Session Chair: Karl Kwon

12:30 - 01:15 - Sam Chung, City University of Seattle, A Software Architectural Comparison of
Smart Contract and Non-Smart Contract in Programming
- Yanghee Kim, Northern Illinois University, Educational application of
computing technology
- Hyo-Joo Han, Georgia Southern University, TBD

Lunch and Poster Session

01:15 - 02:10

Closing Remark

02:10 - 02:20

Lunch and Poster

9

2018

THE 19th KOCSEA TECHNICAL SYMPOSIUM

Keynotes
1.

Dr. Sunghun Kim
NAVER Clova AI Team Leader and an Associate professor
at the Hong Kong University of Science and Technology

AI Education 2.0
Abstract:
Deep Learning/AI changes everything including how to write software, how to deal with data, and even
how to select jobs. How about AI education? In this talk, I will talk about AI Education 2.0 which is project
based education based on my experience on organizing very successful Jeju ML camp 2017 and 2018.

Short Bio:
Sunghun Kim is an Associate Professor of Computer Science at the Hong Kong University of Science and
Technology, and currently leading Naver Clova AI team. He got his BS in Electrical Engineering at Daegu
University, Korea in 1996. He completed his Ph.D. in the Computer Science Department at the University of
California, Santa Cruz in 2006. He was a postdoctoral associate at Massachusetts Institute of Technology
and a member of the Program Analysis Group. He was a Chief Technical Officer (CTO), and led a 25person team at the Nara Vision Co. Ltd, a leading Internet software company in Korea for six years.
His core research area is Software Engineering, focusing on software evolution, program analysis and
empirical studies. He publishes his work on top venues such as TSE, ICSE, FSE, AAAI, SOSP and ISSTA. He
received Most Influential Paper at ICSME2018 (from his ICSME 2008 paper). He is a four-time winner of the
ACM SIGSOFT Distinguished Paper Award (ICSE 2007, ASE 2012, ICSE 2013 and ISSTA 2014). Besides, he
received various awards including 2010 and 2011 Microsoft Software Innovation Awards and 2011 Google
Faculty Research Award. He served on a variety of program committees including ICSE, FSE, and ASE. He
was a program co-chair of MSR 2013 and 2014. He is the general chair of MSR 2020.
His online deep learning course, https://www.youtube.com/user/hunkims has more than 4M views and 27K
subscribers. Further information is available at http://www.cse.ust.hk/~hunkim
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2.

Dr. Yong Suk Lee
SK Center Fellow at the Freeman Spogli Institute for International Studies
and Deputy Director of the Korea Program at the Walter H. Shorenstein
Asia-Pacific Research Center at Stanford University

How Would Artificial Intelligence Affect the Labor Market?
Abstract:
There is increasing concern that the wave of new technologies, in particular artificial intelligence and
automation, will disrupt jobs and workers in the near future. While technology can increase productivity of
workers and create jobs, it could also directly replace workers. In this presentation I discuss how
economists examine the impact of AI on labor and discuss the recent research directions. The empirical
analysis is at a nascent stage because of the dearth of data related to AI adoption and usage. I also
discuss some of the data collection efforts in this regard. Finally, I discuss some of the main differences
between econometric analysis and machine learning approaches in research.

Short Bio: Yong Suk Lee is the SK Center Fellow at the Freeman Spogli Institute for International Studies and
Deputy Director of the Korea Program at the Walter H. Shorenstein Asia-Pacific Research Center at
Stanford University. Lee’s main fields of research are in labor economics, technology and
entrepreneurship, and urban economics. Some of the issues he has studied include technology and labor
markets, entrepreneurship and economic growth, entrepreneurship education, and education and
inequality. He is also interested in both the North and South Korean economy and has examined how
economic sanctions affect economic activity in North Korea, and how management practices and
education policy affect inequality in South Korea. His current research focuses on how the new wave of
digital technologies will affect labor, education, entrepreneurship, and productivity, and he is pursuing
several projects in this regard.
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3.

Dr. Jihie Kim
Vice President, Samsung Electronics

Developing AI-enabled devices

Abstract:
We are developing intelligent technologies for enhancing user experiences in using consumer devices.
Our AI-enabled devices will be characterized by 5 main features: user centric, always helpful, always
learning, always there, and always safe. I will provide several examples of using natural language
processing, computer vision, data intelligence for improving user interactions, and introduce an AI plaform
that can increase productivity of AI development.

Short Bio:
Jihie Kim is a vice president of the AI Center at Samsung Electronics, leading NLP related research. She
was a senior vice president at KT (Korea Telecom) and led diverse data analytics and new business
development in 2013. She has been the lead and the principal investigator of the Pedagogical
Technologies group at the Information Sciences Institute of the University of Southern California. She was
also a research professor in the Computer Science Department at USC. She received her B.S. and M.S.
degrees in Computer Science and Statistics from Seoul National University, and a PhD degree in
Computer Science from the University of Southern California in machine learning.
Her current interests include NLP / Dialog and multi-modal interactive systems. At USC, she initiated
research on bridging AI and Education, and was the principal investigator of six NSF (National Science
Foundation) projects on applying and a co-PI for an NSF project on alternative reality games. She formed
a workshop series on Intelligent Support for Learning in Groups from 2012 to 2016. Dr. Kim was the general
chair of the IUI (Intelligent User Interfaces) conference 2013 and participated in various AI community and
leadership activities.
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4.

Dr. Hui Xu
Coupang SVP of Platform

Transforming the Korean Online Shopping with a Global Team?
Abstract:
Since founded in 2010, Coupang has broken industry records in the path to becoming one of the largest
mobile e-commerce companies in the world. In this keynote speech, Hui will share three principles, –
Customer Centricity, Product Innovation, and Technology Foundation – that shape Coupang’s fastmoving and innovative culture where a global technology team thrives and makes the impact on millions
of people’s lives in Korea.

Short Bio:
As the SVP of Platform, Search and Discovery at Coupang, one of the largest and fastest growing global
e-commerce platforms, Hui is overseeing Global Platform, Search and Discovery strategies, technologies,
and products, responsible for Customers’ overall shopping experience on Coupang’s website and mobile
apps. Previously, as the Head of Search and Discovery at Pinterest, Hui played a key role in transforming
Pinterest from an image-sharing network to world’s best visual search and discovery engine for creative
ideas. Prior to Pinterest, Hui worked at Google as an engineer, a tech lead, and a people leader that
made a meaningful contribution to the world’s most used search engine at a trillion scale.
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Abstracts | Talks
Shown in the order of presentation

1.

Jaewoo Lee, University of Georgia, Robust Optimization for Differentially Private Learning
Machine learning applications are increasingly applied to datasets that contain sensitive information
collected from individuals, and growing concerns over privacy of individuals in the (training) data have
necessitated the development of privacy-preserving optimization algorithm. Differential privacy is the
current gold-standard in protecting the privacy of an input dataset. In this talk, we introduce recent
advances in differentially private optimization algorithms used for learning from sensitive data.

2.

Mingon Kang, Kennesaw State University, Biologically Interpretable Deep Neural Network for Survival
Analysis
An in-depth understanding of complex biological processes associated to patients' survival time at the
cellular and molecular level is critical not only for developing new treatments for patients but also for
accurate survival prediction. However, highly nonlinear and high-dimension, low-sample size (HDLSS) data
cause computational challenges in survival analysis. I will present a novel pathway-based, sparse deep
neural network, called Cox-PASNet, for survival analysis by integrating high-dimensional gene expression
data and clinical data. Cox-PASNet is a biologically interpretable neural network model where nodes in
the network correspond to specific genes and pathways, while capturing nonlinear and hierarchical
effects of biological pathways to a patient's survival. I will also describe a solution to train the deep neural
network model with HDLSS data. Cox-PASNet was evaluated by comparing the performance of different
cutting-edge survival methods such as Cox-nnet, SurvivalNet, and Cox elastic net (Cox-EN). Cox-PASNet
significantly outperformed the benchmarking methods, and the outstanding performance was statistically
assessed. We provide an open-source software implemented in PyTorch that enables automatic training,
evaluation, and interpretation of Cox-PASNet.

3.

HyunJoon Jung, N/A, Last one mile between textbook ML algorithms and its real applications
While ML is now pervasive in various aspects of our daily life, there are still lots of challenging issues in
applying ML algorithms to actual products. In this talk, we would like to have discuss such a gap between
textbook ML algorithms and its real applications. From data acquisition to deployment, and even its
iterative processes, we want to demystify what practitioners tend to presume. We hope this talk would be
beneficial to academic ML researchers as well as industry data scientists and ML practitioners.

4.

Donghwan Lee, University of Illinois, Urbana-Champaign, Stochastic Primal-Dual Algorithm for Distributed
Reinforcement Learning
The problem of learning a global map using local observations by multiple agents lies at the core of many
control and robotic applications. Once this global map is available, autonomous agents can make
optimal decisions accordingly. The decision-making rule is called a policy. The development of policies is
often very challenging in many applications as generating accurate models for these domains is difficult
in the presence of complex interactions between the agents and the environment. For this reason,
machine learning techniques have been often applied to policy development. Reinforcement Learning
(RL) is a subclass of machine learning algorithms which addresses the problem of how a behaving agent
can learn an optimal behavioral strategy (policy), while interacting with unknown environment. However,
direct application of the current RL algorithms to the real-world tasks that involve multiple agents with
heterogeneous observations may not work. Without information sharing between agents, the surrounding
environment for each independent agent becomes non-stationary due to concurrently evolving and
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exploring companion agents. We study a distributed RL algorithm for multi-agent UAV applications. In the
distributed RL, each agent makes state observations through local processing. The agents are able to
communicate over a sparse randomly changing communication network and can collaborate to learn
the optimal global value function corresponding to the aggregated local rewards without centralized
coordination. As an example, consider multiple heterogeneous UAVs equipped with different sensors that
navigate a shared space to detect harmful events, for instance, frequent turbulence in commercial flight
routes, regions frequently infested by harmful insects over corn fields, or enemies in battlefields. Using the
distributed RL, these UAVs will be able to maneuver the space together to collect useful data for building
a value function and designing a safe motion planning policy despite the incomplete sensing abilities and
communications.
5.

Bongjun Ko, IBM T. J. Watson Research Center, Reducing Human Labor in Labeling Data for Machine
Learning

6.

Jaimyoung Kwon, Silicon Valley Data Scientist, 7 Tips for Effective AI and Data Science Projects
We present 7 tips for effective AI and data science projects in industry and academia. They are (1) code
version control using Git, (2) code readability via style guide, (3) reproducibility, (4) effective use of
libraries, (5) iterative and agile process, (6) communication and storytelling, and (7) being open. I will use
massive-scale learning problems in transportation science and online advertising industry as examples.

7.

Yonghwi Kwon, University of Virginia, Combatting Advanced Persistent Threats via Program Analysis
Advanced Persistent Threat (APT) is a new class of attack that targets a specific organization and
compromises systems over a long time without being detected. Over the years, we have seen notorious
examples of APTs including Iranian nuclear centrifuges, data breaches affecting millions of users, and
even having political consequences. Investigating APT is challenging because it occurs over an extended
period of time and the attack process is highly sophisticated and stealthy. In addition, preventing APTs is
particularly difficult due to the ever-expanding attack vectors. In this talk, I will first present my proposals in
dealing with challenges in attack investigation. Specifically, I will present LDX which conducts precise
counter-factual causality inference to determine dependencies between system calls (e.g., between
input and output system calls) and allows investigators to determine the origin of an attack (e.g., receiving
a spam email), the propagation path of the attack, and assess the consequences of the attack. LDX is
four times more accurate and two orders of magnitude faster than state-of-the-art taint analysis
techniques. Expanding beyond LDX, I will present a practical model based causality inference system,
MCI. It achieves precise and accurate causality inference without requiring any modification or
instrumentation to end-user systems. Second, I will show a general protection system against a wide
spectrum of attack vectors and methods. Specifically, I will present A2C that prevents a wide range of
attacks by randomizing inputs such that any malicious payloads contained in the inputs are corrupted.
The protection provided by A2C is both general (e.g., against various attack vectors) and practical (7%
runtime overhead).

8.

Sungchul Lee, UWW, A Real-Time mHealth Measure to Estimate Postural Control during Walking: An
Application for Mild Traumatic Brain Injuries
This research introduced the real-time mobile health system to measure the walking balance of individuals
with mild traumatic brain injury using a smartwatch and cloud service. We used three sensors in the
smartwatch, including accelerometer, gyroscope, and rotation. The balance data is directly sent to the
cloud server, where researchers manage the data, set thresholds and enable real-time interactive actions
such as sending a warning message. We measured the four subjects as a prototype test. It was mainly
testing the newly developed mHealth system and establishing the data analysis steps; thus, any clinically
meaningful data were not generated yet. Nonetheless, the mHealth was able to distinguish differences in
postural control during walking by whether or not having a known reduced physical mobility and,
potentially, by gender.
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9.

Tae-Hyuk Ahn, Saint Louis University, Computer Science for Bioinformatics: Use case of Apache Spark and
Machine Learning in Bioinformatics
This will be a gentle introduction to bioinformatics research topics from the angle of computer scientist.
After brief introduction of bioinformatics, I will present how Apache Spark and Machine Learning used on
my large-scale data science projects to make a synergy.

10.

Sunho Park, Cleveland clinic, Heteroscedastic multiple instance learning method for Gleason score
prediction using whole slide pathology image in prostate cancer
Prostate cancer is the second most common cancer in men in the USA1. It is estimated by the American
Cancer Society that there would be 164,690 new cases of prostate cancer and 29,430 deaths from
prostate cancer in 20181. To determine treatment options for newly diagnosed prostate cancer patients,
one of most common criteria is to use Gleason score determined by Pathologist. The pathologist goes
over each patient’s pathology slide (e.g., typically 5~15 diagnostic slides per patient) to determine
Gleason grade across all regions in the patient’s pathology tissue image and then sum two most
predominant Gleason grades present in a subset of areas in the images to calculate Gleason score.
Higher Gleason score (e.g., Gleason score higher than 8) indicates that the patient would be high risk with
poor prognosis and might need aggressive treatments including chemotherapy, targeted therapy and/or
radiation therapy. Similarly, lower Gleason score may indicate that the patient would be low risk and
might need no or less aggressive treatments. Thus, it is very critical to determine Gleason score given
pathological images in prostate cancer accurately. However, Gleason score by pathologists has several
challenges and issues. It requires significant pathologist’s effort to manually go over each patient’s
pathology slides and often limited inter-pathologist reproducibility of Gleason score given the same
patient’s pathology images. To address these challenges, computational approaches for Gleason score
prediction have been proposed recently including Deep Learning approaches. However, one of the
difficulties in implementing this kind of algorithm is that training data is typically weakly labeled. In other
words, a label (Gleason score, a product of the sum of two most predominant Gleason grades in two
regions in the slides) is assigned to a whole pathology image without pointing out the areas where two
most predominant Gleason grades derived. In practice, due to the computational issue, a whole slide
image is divided into multiple small blocks or patches, then those blocks are separately processed in the
models3. However, all blocks in an image are not relevant to make a prediction since only a few blocks
containing predominant Gleason grades might be associated with a label (Gleason score). Including
irrelevant image blocks into a prediction model might yield the inaccurate decision boundary. Multiple
instance learning is known to solve this kind of problems and has been actively studied in machine
learning community in recent years. As per our best knowledge, this is the first work to formulate Gleason
prediction on whole slide images as multiple instance learning. We propose a heteroscedastic multiple
instance learning method for Gleason score prediction in prostate cancer using whole slide pathology
images, where the variance of the noise model (cumulative Gaussian distribution as in ordinal regression)
is also modeled as a function of an input image. Please note the input-dependent (heteroscedastic) noise
model enables the prediction model to put different amount of effort to each image according to how
difficult correctly labeling of each image is. For example, assume that there is an image that looks
confusing and difficult to be classified as its given label (e.g., it can happen if an image seems to be
ambiguous even to a pathologist who provides training labels). In this case, if we keep pushing the model
to classify that image as the given label, this one example would mess up the entire decision boundary.
On the other hands, we can reduce the noise variance (or in other words, increase our confidence) for
images that are easy to be classified to the given labels. The model consists of two different Gaussian
process models. The first Gaussian process is defined on an image block, and the mean of the function
values at all image blocks in images is linked to a label with a cumulative Gaussian distribution (again, it is
our noise model in ordain regression setting). The second Gaussian process is defined on the image level
and governs the variance of the noise model. In this case, we calculate the statistics (mean, standard
deviance, kurtosis, and skewness) of each feature and use them as new features fed into the second
Gaussian process. All the posterior distributions and parameters can be approximately calculated by
expectation and propagation (EP). We test our proposed method on synthetic and real-world data sets.
We first generate and test our proposed to the synthetic data in accordance to our main assumption,
where the difficulty of label prediction is different among training samples. In these specific conditions, we
found that our method still classifies samples correctly while other methods could not. We also run our
proposed method on TCGA prostate cancer data which includes Gleason score 6 (32 patients), Gleason
score 7 (141 patients), Gleason score >=8 patient samples (139 patients). Our proposed method shows
comparative performance with other methods.
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11.

Chung Hwan Kim, NEC Labs America, Securing Real-Time Microcontroller Systems through Customized
Memory View Switching
Real-time microcontrollers have been widely adopted in cyber-physical systems that require both realtime and security guarantees. Unfortunately, security is sometimes traded for real-time performance in
such systems. Notably, memory isolation, which is one of the most established security features in modern
computer systems, is typically not available in many real-time microcontroller systems due to its negative
impacts on performance and violation of real-time constraints. As such, the memory space of these
systems has created an open, monolithic attack surface that attackers can target to subvert the entire
systems. In this paper, we present MINION, a security architecture that intends to virtually partition the
memory space and enforce memory access control of a real-time microcontroller. MINION can
automatically identify the reachable memory regions of realtime processes through off-line static analysis
on the system’s firmware and conduct run-time memory access control through hardware-based
enforcement. Our evaluation results demonstrate that, by significantly reducing the memory space that
each process can access, MINION can effectively protect a microcontroller from various attacks that
were previously viable. In addition, unlike conventional memory isolation mechanisms that might incur
substantial performance overhead, the lightweight design of MINION is able to maintain the real-time
properties of the microcontroller.

12.

Junggab Son, Kennesaw State University, Fast and Accurate Machine Learning-based Malware Detection
via RC4 Ciphertext Analysis
Recent malware increases its viability by employing ciphers which help to hide malicious intention and/or
behavior against detection schemes. So far, many efforts have been made to detect malware and to
prevent it from damaging clients by monitoring network packets. However, these conventional detection
schemes tend to treat an encrypted packet as legitimate due to the hardness of extracting information
from ciphertexts. Cryptoanalysis of each packet flowing over a network might be one feasible solution to
the problem. However, this approach is computationally expensive and lacks accuracy, and thus it is
consequently not a practical solution. To address the problem, we firstly introduce a discovery that a fixed
encryption key generates unique statistical patterns on RC4 ciphertexts. To the best of our knowledge, this
unique signature has never been discussed in the literature. Then, we propose a machine learning-based
detection scheme that can identify malware packets efficiently and accurately by leveraging the
discovery. The proposed scheme directly analyze network packets without decrypting ciphertexts.
Moreover, our analysis demonstrates the proposed scheme requires only a tiny subset of the network
packet. Our intensive experimental results with both simulation data and actual malware show that our
proposed schemes are extremely fast (23.06$\pm$1.52 milliseconds) and highly accurate (100\%) on
detecting a DarkComet malware with only a network packet of 36 bytes.

13.

Seon Ho Kim, University of Southern California, Image Classification for Smart City: A Case Study
The street cleanliness of big cities has a high impact on urban environment and health so cities invest lots
of effort to make their streets clean. With the recent advances in technology, it is feasible to develop
smart systems for monitoring street cleanliness at scale. In this paper, we investigate an automatic
classiﬁcation of street images to identify the cleanliness level by utilizing conventional classiﬁers. Since
these baseline methods do not provide the desired classiﬁcation accuracy in practice, we propose a set
of new classiﬁcation approaches. In particular, since the crowdsourced images are tagged with geolocation (i.e., GPS coordinates), we devise a novel framework with multiple local trained models exploiting
the similarity of local images. Thus, the proposed models learn better street image classiﬁcation for each
geographical region. This paper presents a case study using a large real-world geo-tagged image
dataset obtained from Los Angeles Sanitation Department (LASAN). Experimental result showed that our
framework was able to achieve an F1 score around 90%.

14.

Jaerock Kwon, Kettering University, A preliminary study of view-invariant person identification by
recognizing 3D gaits using a single 2D camera
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Human gait can be used to identify individuals. In this talk, we propose a novel method where we used 2D
video image sequences to estimate 3D key joint points of a human body. Human walking behavior is the
repetition of a gait cycle that has unique features that can distinguish a person from others. Video
sequences captured by a 2D camera are used as input, and then 2D key joint points are estimated.
Subsequently reconstructing the missing dimension happens by 3D human pose estimation from 2D key
joints. We conducted two studies on view-invariant person identification: (1) Using 3D gait features
including knee flexion angle, leg inclination angle, hip extension angle, etc., multiple classification
methods were tested. (2) Siamese LSTM was also tested using time series of 3D key joint points. From this
preliminary study, we conclude Siamese LSTM has better performance than feature-based classification
approaches when both the 2D key joints estimation and 3D pose estimation are not exact. But further
research must be conducted to draw a concrete conclusion.
15.

Younghyun Kim, University of Wisconsin-Madison, Full-System Quality-Configurable Approximate
Computing
Approximate computing is an emerging paradigm that facilitates low-power computing by relaxing
accuracy requirement for applications that do not always demand exact computation results. Certain
applications, such as machine learning, signal processing, and data mining, are resilient to small
computation errors due to the absence of a unique, golden outcome, the intrinsic noise or redundancy of
the input, or the self-healing nature of the algorithm. Approximate computing aggressively exploits error
resiliency by producing "just good enough" results rather than exact results at a much lower effort in terms
of power consumption, latency, logic area, etc. In this talk, design schemes to fully exploit full-system
energy-quality scalability in both computing and non-computing subsystems will be introduced. This goal
is accomplished by understanding the system-level implications of individual and joint energy-quality
scaling in underlying subsystems. A rigorous design methodology to streamline design process will close
design gap between approximate hardware and applications, which would be widened by employing
energy-quality tradeoffs in multiple subsystems, and facilitate energy-quality scaling in various
applications.

16.

Ilkyeun Ra, University of Colorado Denver, Cloud-based Disaster Management as a Service: A
Microservice Approach for Hurricane Twitter Data Analysis
Disasters whether natural or man-made have great impact on countries and civilians. Proper information
across the main disaster phases need to be delivered on time and to the right people to minimize the
impact and provide needed resources. Social media and Twitter in particular, is an important mean of
information sharing in real-time as part of a complete cyber-physical emergency management system
during a disaster. Twitter can be used in any place in the world through smartphones or other mediums
with an internet access connection. The vast and varied number of tweets produced during a disaster will
benefit from the cloud scalable storage and processing resources. As a centralized processing system is
more vulnerable when a disaster strikes, there is a need for a more resilient distributed system architecture
that allows for the distribution of both processing and storage resources. In this talk, I will present a
microservice architecture platform for twitter information extraction as part of a cloud-based disaster
management system as a service and demonstrate through the system implementation on cloud
computing platform that the microservice approach allows for a distributed, dynamic and scalable
system architecture that goes in hand with disaster domain requirements.

17.

Jinho Kim, Old Dominion University, Research Topic Analysis in Engineering Management using a Latent
Dirichlet Allocation Model
Traditional journal analyses of topic trends in IS journals have manually coded target articles from chosen
time periods. However, some research efforts have been made to apply automatic bibliometric
approaches, such as cluster analysis and probabilistic models, to find topics in academic articles in other
research areas. The purpose of this study is thus to investigate research topic trends in Engineering
Management from 1998 through 2017 using an LDA analysis model. By investigating topics in EM journals,
we provide partial but meaningful trends in EM research topics. The trend analysis shows that there are hot
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topics with increasing numbers of articles, steady topics that remain constant, and cold topics with
decreasing numbers of articles.
18.

Donghwan Lee, University of Illinois, Urbana-Champaign, Stochastic Primal-Dual Algorithm for Distributed
Reinforcement Learning
The problem of learning a global map using local observations by multiple agents lies at the core of many
control and robotic applications. Once this global map is available, autonomous agents can make
optimal decisions accordingly. The decision-making rule is called a policy. The development of policies is
often very challenging in many applications as generating accurate models for these domains is difficult
in the presence of complex interactions between the agents and the environment. For this reason,
machine learning techniques have been often applied to policy development. Reinforcement Learning
(RL) is a subclass of machine learning algorithms which addresses the problem of how a behaving agent
can learn an optimal behavioral strategy (policy), while interacting with unknown environment. However,
direct application of the current RL algorithms to the real-world tasks that involve multiple agents with
heterogeneous observations may not work. Without information sharing between agents, the surrounding
environment for each independent agent becomes non-stationary due to concurrently evolving and
exploring companion agents. We study a distributed RL algorithm for multi-agent UAV applications. In the
distributed RL, each agent makes state observations through local processing. The agents are able to
communicate over a sparse randomly changing communication network and can collaborate to learn
the optimal global value function corresponding to the aggregated local rewards without centralized
coordination. As an example, consider multiple heterogeneous UAVs equipped with different sensors that
navigate a shared space to detect harmful events, for instance, frequent turbulence in commercial flight
routes, regions frequently infested by harmful insects over corn fields, or enemies in battlefields. Using the
distributed RL, these UAVs will be able to maneuver the space together to collect useful data for building
a value function and designing a safe motion planning policy despite the incomplete sensing abilities and
communications.

19.

Sam Chung, City University of Seattle, A Software Architectural Comparison of Smart Contract and NonSmart Contract in Programming
The advent of Blockchain technology allows us to infuse smart contract into our software system. Smart
contract is a contract that more than two parties agreed and their agreement cannot be changed
without mutual agreement. Smart contract supports integrity of the a widely accepted security CAI model
- Confidentiality, Integrity and Availability. The emerging technologies of Smart Contract have been
heavily introduced through Blockchain technology. However, there is no explanation of how
programming with smart contract is similar or different from one without smart contract. The purpose of
this research is to compare how a software system with or without smart contract is different and similar in
terms software architecture. For this purpose, first, a programming assignment in CS I is chosen, in which a
simple bank account class with three methods is designed. Second, We implement the same application
without and with Smart Contract. Third, we visually model two implementations by using a software redocumentation methodology called 5W1H Re-Doc. Fourth, we compare design and deployment views of
two implementations among 4+1 views of Krutchen. Last, we discuss the similarities and differences of two
implementations. The implementation supporting Smart Contract is very similar to the traditional objectoriented programming not supporting Smart Contract. However, its deployment view is totally different
from the traditional object-oriented programming because Smart Contract needs blockchain component
and peer-to-peer computing. But the traditional one uses client/server computing.

20.

Yanghee Kim, Northern Illinois University, Educational application of computing technology

21.

Hyo-Joo Han, Georgia Southern University, TBD
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Abstracts | Posters
1.

Hannah Kim (Georgia Institute of Technology): Understanding Story Characters, Movie Actors and Their
Versatility with Gaussian Representations
Computational understanding of narrative content brings benefit to many important applications such as
content-based recommender systems. In particular, understanding movie actors and the type of characters
they portray could provide useful information in narrative understanding. We present a representation learning
technique for jointly embedding actors, movies, characters, and keywords as Gaussian distributions and
translation vectors. The Gaussian formulation explicitly represents lexical uncertainty and the stochasticity in the
actor casting process. We evaluated our method with casting prediction and actor versatility tasks.

2.

Hyojong Kim (Georgia Institute of Technology): Enabling Co-location of Compute and Data for Multiple
GPU Systems
To exploit parallelism and scalability of multiple GPUs in a system, it is critical to place compute and data
together. However, two key techniques that have been used to hide memory latency and improve threadlevel parallelism (TLP) in traditional GPU systems, memory interleaving and thread block scheduling, are at odds
with efficient use of multiple GPUs. Distributing data across multiple GPUs to improve memory bandwidth
utilization incurs high remote traffic when compute and data are misaligned. Nondeterministic thread block
scheduling to improve compute resource utilization impedes co-placement of compute and data. Our goal is
to enable co-placement of compute and data in the presence of fine-grain interleaved memory by identifying
exclusively accessed data and place the data along with the thread block that accesses it in the same GPU.

3.

Jin Ho Kim (Old Dominion University): The Impact of ICT penetration on Logistic Performance: Evidence
from Country-Level Data
Various types of technologies have been referenced widely in research on international business, including
information technology (IT) and information communication technology (ICT). Studies so far have focused on
the relationship between IT factors and business benefits. However, relatively little attention has been paid to
the effect of ICT on countries’ logistic performances. To fill this gap, I examined the influence of ICT penetration
on logistic performance quality. This study can contribute to research in IT and supply chain management
(SCM) by establishing a link between ICT penetration and country-level logistic performance quality.
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