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MESSAGE

FROM THE HEAD

May you live in interesting times — never before has

that old adage been more true! Two years ago, we were
selected as one of the Purdue Moves — a strategic area
in the STEM sciences targeted for growth. Since then,
we have been in the process of expanding our entire
department by nearly 30%. The changes occurring have
been transformational.

Through this time, we've made great strides and

had much to commemorate - especially the vast
achievements of our exceptional faculty. Professor

Mike Atallah won the 2015 ACM CCS Test of Time
Award for his paper published 10 years ago at the ACM’s
Conference on Computer and Communications Security
(CCS). This prestigious award is given in recognition of
his contributions, which have a sustained relevance and
lasting impact on current and future research. Mike
also won the prestigious Sigma Xi Research Award - an
award that shares a roster of many notable Nobel Prize
recipients. Wojciech Szpankowski, Saul Rosen Professor
of Computer Science and Director of the Center for

the Science of Information, was named Distinguished
Professor by the Purdue Board of Directors. Earlier in
the year, he was presented with the Ardent Behment
Research Award, one of the university's highest research
awards. A well-deserved tile and award for a visionary
leader and renowned scholar in the field of Information
Theory!

Our junior faculty are making significant advances,

too. Assistant Professor David Gleich is among the elite
chosen by the Alfred P. Sloan Foundation to receive one
of the coveted Sloan Research Fellowships. David is one
of only 126 individuals named by the Foundation as an
“Early career scientist of outstanding promise.” Assistant
Professor Elias Barenboim - one of our recent hires

- was named one of AI's 10 to Watch — a list of young
stars recognized for their potential by the Institute of
Electrical and Electronics Engineers (IEEE). These are
just some of our faculty who are making remarkable
contributions! Meanwhile, I'm proud to report weve
added 15 new individuals to join the ranks of our faculty
family, with hopes of hiring 10 new members, before the
expansion concludes.

On the departmental side, we've also launched some
bold initiatives - like the creation of a free, online
programming course that is available to any high
school student in the country. The course was designed
to help students who've had little or no exposure to
programming in high school, desiring to pursue a
computer science degree and prepare for the AP
qualifying exam. Creating a more diverse student
population has also been one of our strengthened
commitments. In our efforts to be successful, we hired a
designated Director of Diversity, who will help us better
serve and recruit underrepresented populations. We
also forged a partnership with Google and the National
Center for Women & Information Technology to help
increase our female enrollment. On the graduate level,
we launched a new Professional Master’s Degree in
Information Security for working professionals.

So much is going on and so much is ahead! It has been
my privilege to lead during these interesting times....
lead with loads of help from a dynamic faculty and staff
who help me keep the department “moving” forward.
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We have record enrollment
in our student population—surpassing our 2017 goal.

We hired 15 new faculty members,
and plan to hire 10 more.

We launched a Master’s Degree
in Information Security for working professionals.

We created the Bridge Program
to improve freshman retention rates - it already has!

We offer a free, online programming course
to any high school student in the country.




A-CAREER OF ACHIEVEMENTS - TIME AFTER TIME

It's been quite the year for Mike Atallah,
Distinguished Professor of Computer Science.

Alittle more than 10 years ago, he published

a paper titled Dynamic and Efficient Key
Management for Access Hierarchies. This year,
the paper was celebrated and recognized with
the prestigious 2015 ACM CCS Test of Time
Award at ACM's Conference on Computer and

TN

Communications Security (CCS). This
significant award is given to a paper published
10 years ago that has remained relevant and
vital in today's scholarship, with an enduring
impact on the field.

With 352 citations, his paper has solved the
key hierarchy problem in a very elegant way.
Authors of different backgrounds ranging
from algorithms to computer security to
theoretical cryptography all cite his paper,
and his work unifies different streams of
work in those fields. The solution and its
construction are still valid and used today — a
building block in many other constructions
for other researchers. According to his
colleague Professor Greg Frederickson,

Mike's paper brought the cryptographic
enforcement of access hierarchies to a new
level. His paper contributed (for the first time)
to a cryptographically sound formal security
definition. Previous work rooted in the
security literature had used heuristic security
notions. His paper clarified the distinction
between the attacker’s two goals of recovering
keys or even distinguishing keys at random.
Only the first, weaker notion had been |
considered before, but the second notion is

satisfactory in the cryptographic literature. . | |

And the hits keep coming. . . as if the Test

_ of Time award wasn't enough . .. Mike also

was recognized with another huge award

this year - the Sigma Xi Scientific Research

_ Award. This distinguished award

shares a history with more than

200 alumni that were also Nobel
Prize recipients, including Albert

Einstein and Jane Goodall. The
only other member of the CS

department to earn the award
occurred in 1994, when John

Rice, former professor and
department head was
selected. Recipients are

evaluated on the merits of
their scientific research
accomplishments, rather
than their service to the
university or other career

accomplishments.
Applicants se.

five of their

patents —no small
task for a guy who
has more than 258
publications and
eight patents.
Another of
Mike's major
achievements

i (that led
- to earning
this award)

include his
paper,

“Protecting Software Code by Guards” co-
authored with his (then) graduate student, Hoi
Chang. This paper was the impetus for Arxan
Technologies Inc. that was developed with the
assistance of Chang, Distinguished Professor
Emeritus John Rice, Former Assistant Head
Tim Korb, and local entrepreneur, Eric Davis.
The technology they established is one of

| the leading providers of software security

' solutions. In 2013, Arxan was acquired by TA

! /Associates, a private equity firm.

!/ While 2015 was a particularly good year for
' Mike, there have been many good years
and major successes along the way, since
beginning his career with the Department in
1982. Mike has racked up his share of notable
achievements. In 2013, he was recognized by
the University with the Purdue Outstanding
Commercialization Award, which is given
to a faculty member whose outstanding
contributions have led to, and had success
with commercializing Purdue research
discoveries. Additionally, he is a Fellow of the
'ACM and IEEE, won the NSF Presidential
- Young Investigator Award early in his career,
£ was selected for Purdue’s Book of Great
- Teachers, was named Outstanding Teacher of
iﬁ%z College of Science, won the Purdue ACM
Outstanding CS Instructor Award four times,
and was recognized by his alma mater with
the Distinguished Alumnus Award by the
American University in Beirut.

On top of all that, Mike is a really a great
guy — known for his thoughtful manner and
dry sense of humor. Department Head Sunil
Prabhakar said he has worked as a colleague
of Mike's for nearly 20 years and considers
hi the brightest, yet humblest faculty
m e's ever known. “Our department

is ate to have a diamond, like Mike,
among us,” Sunil said. “Mike deserves all of

the tremendous recognition he is getting and
much more. His research contributions elevate
the entire stature of our department and we
are all so pleased to have one of the world's
most notable scholars in information security
among us.” 2

e body of Mike's work falls under the broad
egory of designing efficient solutions to
portant computational and information-
~ security problems, where “efficiency” is in
_terms of computation time, storage space,
network communication, economic cost, and
a combination thereof. His work has spanned
both the traditional framework, and the
parallel/distributed, including cases in which
the computation involves multiple parties
that do not trust each other.
His fellow winners and co-authors of the
paper were two of the department’s PhD
students under his advisement. Both have
proved successful since his instruction.
Marina Blanton went on to become
Assistant Professor of Computer Science and
Engineering at Notre Dame University, while
Keith B. Frikken works as a software engineer
at Google.
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GLEICH'S POTENTIAL & CONTRIBUTIONS
GARNER THEESTEEMED SLOAN RESEARCH FELLOWSHIP

It's a big deal - not often do you get to see your name in the New York
Times with some of the most prominent computer scientists in the
nation. It happened for Assistant Professor David Gleich this year, who
found himself the first recipient from the CS Department to receive the
esteemed Sloan Research Fellowship.

Only 126 researchers were selected for the annual award, which is given
to recipients for their distinguished performance and unique potential to
make substantial contributions to their field. Gleich was selected for his
research that deals with enabling currently infeasible analysis of large
data in science and engineering. “The software I've written based on this
research has been used to study reducing jet-noise from new airplanes,
to study how to identify different types of tissue in an MRI scan, to find
groups of related proteins between different animals, among even more
diverse uses,” he explained.

The Sloan Fellowship began in 1955, and Computer Scientists were added
as a category in 1993. Since then, only 16 individuals in computer science
have received the fellowship. Gleich said he was both surprised and
honored when he learned the news, while listening to a PhD defense from
a student with whom hed been working closely. “It was a challenge not to
smile during his defense and maintain the serious demeanor required of
us as professors,” Gleich said. “I feel very grateful to the variety of mentors
that I've had over my life and hope this selection will make them smile,
like it made me smile,” he added.

The Sloan fellowships are designed to inspire fundamental research by
early-career scientists and scholars of outstanding promise, providing
$55,000 for a two-year period that may be used for equipment, technical
assistance, professional travel, trainee support, summer salary, or

other activities directly related to the Fellow's research. Gleich said his
fellowship would greatly benefit his work and allow it to evolve in many
different ways. “This fellowship enables me to pursue some of the riskier
directions that have the highest potential impact on society,” Gleich said.
“It also will provide resources to continue to make high-quality software
based on this research available for others to use,” he added.

The Alfred P. Sloan Foundation is a philanthropic, not-for-profit
grantmaking institution based in New York City. Established in 1934 by
Alfred Pritchard Sloan Jr., then-President and Chief Executive Officer of
the General Motors Corporation, the Foundation makes grants in support
of original research and education in science, technology, engineering,
mathematics, and economic performance.



CENTERFOR
SCIENCE OF

INFORMATION:
NSF RENEWS GRANT
THROUGH 2020

In 2010, the Center for Science of Information
(CSol) received a $25 million, five-year grant
by the National Science Foundation (NSF) to
advance the next generation of information
theory through collaborative research

and teaching. By developing methods for
analyzing the extraction, manipulation, and
exchange of data, CSolI's researchers apply
information to problems in physical science,
social science, and engineering. In 2015,

NSF awarded CSol with another five-year,
$23 million grant. This funding will allow
the Center to continue its innovative work
that impacts research in virtually all of the
scientific fields.

Led by Purdue CS professor Wojciech
Szpankowski, CSol engages in multi-
institutional, grant-supported investigations
that extend the scope of information science.
The Center now boasts a partnership

of eleven universities throughout the
country having added the University of
Hawaii in 2015. Although researchers from
each institution bring their own unique
expertise in research and education, they
share the common mission of studying

the applications of information through

the three key research thrusts of life
sciences, communication, and knowledge
management.

The Center also propels its strategic
initiatives through international
partnerships, which now include four
formal partnerships with LINCS, Paris; ETH,
Zurich; EAFIT, Columbia; and HIIT, Helsinki.
Together, CSol and its international partners
engage in research, education, and diversity
efforts that enhance CSol's outreach and
promote its contributions to the broader
public and scientific community.

CSol's educational goals are also echoed
through programmatic initiatives that
introduce undergraduate students to the
core theoretical principles and applications
of information science, encourage graduate
students to collaborate in interdisciplinary
projects, and offer funding to postdoctoral
researchers at affiliated institutions.

With respect to diversity, CSol focuses on
enhancing the participation of women and
minorities in various disciplines associated
with its scope. The combination of CSol's
research, education, and diversity missions
contribute significantly to the reach and
representation of the emerging information
science field.

]

CSol Highlights 02015 ingluded:

Renewed by NSF in 2015 for another $25 million
Secured over $1 million in industry-funded projects
Facilitated a large number of personal exchanges and international partnerships

Increased representation of U.S. citizens and permanent residents, women, and
other underrepresented groups in the field of information science

Expanded our undergraduate research and mentoring programs through
a workshop that introduced data analysis, community-building, and diversity
awareness to students

Created activities that increase students’ professional and technical capacities and
added significant value to their departmental experience

Coordinated new classroom-based and online courses and modules related to
our theme of data to information to knowledge




Spend five minutes with Wojciech Szpankowski, the Saul Rosen
Professor of Computer Science, and you'll realize quickly that he
isn't a man who lets grass grow under his feet. In fact, grass seed
doesn't stand a chance of geminating if it falls on the path of a
nan whose feet move as fast (if not faster) than his mind.

nown to everyone as Wojtek (pronounced Voy Tek), his career
of contributions spans more than 35 years and includes
many collaborative and multi-disciplinary efforts both
on and off campus. He is the current director of the
Center for Science of Information, working to
advance the next generation of information
theory through collaborative research and
teaching This 10-year, $50 million National
c1ence Foundation (NSF) grant entitled
ontiers of Science of Information”
d Science and Technology

ort
e was presented with the inaugural 2015
t Award, one of Purdue’s top three awards
onths later, he was named Distinguished
omputer Science by the Purdue Board

boards and gave the Helsinki Distinguished
Series on Future Information Technology
He also wrote Average Case Analysis
gorithms on Sequences and co-authored
Analytlc Pattern Matching: From DNA to Twitter
vith Philippe Jacquet Before coming to Purdue,
ek int professor of electrical
in Gdansk,
assistant
ence from 1983-84 at
treal.

Mike Attwel, Contributing Photographer




PROFESSORS XU, ZHANG

AND RESEARCH ASSISTANTS
RECUGNIZED FUR CYBER SECURITY
AND-FORENSICS RESEARCH

It's been a good year for the Professors Dongyan Xu and
Xiangyu Zhang and their stellar research assistants in
the CS Department.

This past fall, they were recognized at the top-tier, 22nd
ACM Conference on Computer and Communications
Security (CCS'15) for their paper, “GUITAR: Piecing
Together Android App GUIs from Memory Images,” co-
authored with Ph.D. students Brendan Saltaformaggio,
Rohit Bhatia, and Zhongshu Gu (now with IBM
Research). This award was presented at the conference
in Denver, and is one of only three papers sharing

the award from the 128 papers accepted out of 646
submissions. The paper describes the new memory
forensics tool, GUITAR, which allows cyber crime
investigators to recover the graphical user interface
(GUI) of Android apps frozen in a device's memory
snapshot.

To provide a little background, it's important to note
that the internals of Android app GUIs are notoriously
complex. Even worse, the Android system will
intentionally destroy many GUI components when each
app is backgrounded (replaced on the device's screen by
anew app). These challenges have made it impossible
for previous memory forensics tools to be able to recover
full GUIs. The exciting aspect of GUITAR, is that it is
able to overcome the challenges of in-memory GUI
recovery using program analysis and creative “puzzle
piecing” techniques. Using GUITAR, an investigator can
recover the GUIs of any apps in a memory image of any
Android device. Their work was supported in part by
the National Science Foundation (NSF) under a SaTC
Medium award.

Another of their significant research contributions
include the work described in their paper titled
“ProTracer: Towards Practical Provenance Tracing by
Alternating Between Logging and Tainting”, which

was co-authored with Ph.D. student Shiging Ma. This
paper was recognized at the Network and Distributed
System Security Symposium 2016 (NDSS'16) — one of only
four papers receiving the Distinguished Paper Award
from the 60 papers accepted from 389 submissions.

The paper presents a new provenance tracing system
called ProTracer, which collects lineage of system data

at the operating system (OS) level, and enables system
administrators and attack investigators to understand
the root cause of an advanced persistent threat (APT)
attack, which may have occurred long ago, or determine
the ramifications of the APT attack for possible recovery.

Traditional provenance tracing approaches suffer
from many problems including but not limited to
high run-time overhead, high storage overhead, and
the “dependency explosion” problem for log analytics.
ProTracer re-designs the OS-level audit tracing
architecture, leverages cutting-edge program analysis
methods, and employs a novel online event processing
mechanism. Particularly, by performing system-level
and in an alternating fashion, ProTracer overcomes
the limitations of logging and tainting techniques
(when applied alone) while leveraging their respective
advantages.

Zhang, Xu, and their students  work in APT attack
prevention, detection, forensics, and recovery has
been supported in part by the Defense Advanced
Research Projects Agency (DRAPA), National Science
Foundation (NSF), Office of Naval Research (ONR), and
Cisco Systems. They are part of DARPASs Transparent
Computing Program, which aims at making system/
network component operations and interactions
more transparent for better defense against advanced,
stealthy cyberattacks such as APTs.

As an added boost for the team, Prof. Xu was recognized
this spring with the College of Science’s Research Award
for both his individual and collaborative achievements
with his colleagues.



BUILDING
A BRIDGE

T0 SUCCESS

By Professor H.E. (Buster) Dunsmore

In the Purdue University Department of
Computer Science, we have found that
students who are comfortable in the first
computer science course and who do well in
it, usually do well in all their other CS courses
and earn their bachelor’s degree in CS. On
the other hand, those students who are not
comfortable and do not do well in their first
computer science course, frequently have
difficulty in other courses and often drop out
without earning our degree.

In the summer of 2013, we launched the Bridge
Program to benefit students with good math
scores, good high school GPAs, good SAT
scores, but with little or no programming
experience. The program was created to
ensure that all students — with varying levels
of experience - have a level playing field and
an equal opportunity to succeed in the first CS
course. Students arrive at our department with
a wide range of backgrounds. On one extreme,
we have incoming freshmen with years of
experience in programming. At the other
extreme, we have incoming freshmen who
have never done any programming. The latter
group of students often do poorly in the first
CS class (CS 18000). Many feel concerned, and
even lost, because their fellow students can
“speak Java’ from the first day of class. Many
of these students underestimate their ability
to succeed as a CS major and self-select out

of CS after the first or second semester. But,
we were hopeful that these students could be
successful given a little boost or a bridge. The
program also gives students an opportunity to

meet other incoming CS freshmen students.
The bonds formed with fellow students, who
are in the same situation, may be the most
important aspect of the program. Many
develop friendships that last throughout their
entire academic career with us.

The two-week program introduces students
to basic computer science and programming
concepts. Students learn in an informal
environment at a comfortable pace. In 2013,
when we offered the first Bridge Program,
there were only 20 students enrolled in it. We
expanded enrollment in 2014 and 2015 to assist
60 students. Due to the enormous success of
the program, we will grow enrollment to 70
students for the summer of 2016. Students
come to campus to participate in the program
during the first two weeks in August, just
before fall semester begins. Each day
(Monday-Friday), the students have one hour
of traditional instruction in the morning and
afternoon, and two hours of lab each morning
and afternoon with self-paced exercises that
include ample help from lab instructors. The
student-to-lab instructor rate is about 1-to-5,
ensuring plenty of personal attention. In 2014
and 2015, several lab instructors were former
Bridge students, giving back to the program
that helped them get started in computer
science. Bridge Class topics include Computing
Basics, Types, Variables, Strings, Selection,
Repetition, Arrays, Simple Graphical User
Interfaces, Classes, Objects, Methods, and
Inheritance. The students have a “final exam”
on the last Friday morning.

The retention rate after one year for Bridge
students has been approximately 80%, even
better than the 75% retention rate for non-
Bridge students. Many of these students

are not just surviving, but thriving! They
have been chosen as officers in student
organizations, have been recognized for
academic honors, have received internships,
have received scholarships, and have been
chosen as Undergraduate Teaching Assistants
(UTAs). The 2015 Bridge Class results are
similar to what has happened each year. A
remarkable 82% of the students succeeded in
CS 18000 with a C or better, which is required
to continue to other CS courses.

Students finish

the Bridge Program
with a list
of achievements:

They have learned a large number
of computer science concepts.

They have experience with
classes like those they encounter
in college.

They have experience with labs
and know how we conduct them.

They have the experience of
taking a "final exam".

They have met and built
relationships with several
members of their incoming class.

They are familiar with students
who will be their lab instructors
and mentors.

They have networked with prior

Bridge students.

They have explored the campus
and CS building early, and know
their way around.

They have formed friendships
that will last during their time
at Purdue, and beyond.

Most importantly — they are now
confident that they can succeed!



REACHING OUT FUR COMPUTER SCIENCE

By Phil Sands, K-12 Outreach Coordinator

The Computer Science Department’s K-12 Outreach program is committed
to improving access to high quality computer science education for
Indiana students, educators and communities. The focus of the program
is to assist Indiana teachers and students in a variety of ways. For
teachers, the aim is to help support classroom instruction and the
development of healthy and sustainable computer science programs. This
can be done through professional development opportunities and work
with the Indiana Hoosier Heartland chapter of the CSTA. For students,
the focus is on engagement opportunities. The Outreach program works
with students both on-site and on Purdue’s campus in order to increase
the effectiveness and reach of their efforts.

One of the key areas of focus for the Outreach program is to encourage
underrepresented minority groups within the field of computer science.
For too long, computer science has been viewed as a discipline for
students from a limited subset of backgrounds and experience levels. In
order to effect change in this area, K-12 Outreach developed the Mentors
for Aspiring Girls in Computing (MAGIC) program to mentor current high
school aged women in STEM and technology related career pathways.
Through the work of our undergraduate women, the program aims to
develop interest in computing and inspire students to look at college
programs in computer science.

For the past 20 years, Purdue CS has offered a unique summer camp
experience for middle school and high school students. This program
provides an introductory computer science experience for students at
a time when it may make a significant impact on their future interests.
The students learn to program, develop web applications, understand
embedded systems, and look at special topics in computing. These high
school camp themes include security, big data, and web application
development.

Online course for HS students

: Outreach is now running an Advanced Placement

. Computer Science course designed for high school

. students. The course will be hosted on the massive

¢ online open courseware platform, edX, and will be

. available to any high school student in the world. This

. course will feature support from computer science

: faculty and students and should reach as many as 5,000
: students in its first year.




UN DIVERS

Lo WOMEN

LEAVE GRACE HOPPER INSPIRED, READY TO LEAD ?

For the past 10 years, the CS department has
been ushering bright young women to the
Grace Hopper Convention (GHC) - the world’s
largest gathering of female computer scientists
and technologists.

This year, a record number of 35 female
students from the department answered the
call and attended the conference in Houston,
Texas, which was aptly titled OurTimeToLead.
The turnout just keeps ballooning for this
major event, with more than 12 thousand
women in tow, marking an increase of 10
thousand participants in just five years. Yes,
that's 10 THOUSAND WOMEN - a healthy sign
efforts are working to bring more women to the
rapidly growing field of CS.

CS women were treated to numerous
workshops, panels, and significant guest
speakers, including Hilary Mason, the founder
of Fast Forward Labs and an active member
of New York Mayor Bloomberg's Technology
and Innovation Advisory Council. As an
added bonus, nine women from Purdue CS
walked away with scholarships to assist their

R |

educational efforts. Renate Mallus-Madot,
graduate office coordinator, and Scott Nelson,
administrator of undergraduate programming
and services, accompanied the women to the
event. They were honored and excited to see
two of our CS students win major scholarships.
Bridgette Kuhn, a junior in computer science,
was presented with the Microsoft Scholarship,
and Eehita Parameswaran was awarded the
Anita Borg Scholarship. Additionally, seven
more undergraduates won scholarships from
Apple, including Guthami Kamalnath, He
Huang, Misha Malik, Janka Gal, Rashmi Iyer, Qi
Zhang, and Kaley Bean.

Graduate students Pinar Yanardag and Ilke
Demir presented at the conference, while
Yanardag noted that this year marks her fifth
trip to GHC, which is always an inspiration for
her. “I was thrilled to attend the conference
as one of the 10 Twitter Women Fellows, a
fellowship that includes a four-day, pre-
conference event in Houston with Twitter
engineers,” she said. During the conference,
Pinar was fortunate to meet with NASA
astronaut Cady Coleman, a veteran of three

space missions, as well as U.S. Chief Technology
Officer Megan Smith, who serves President
Obama’s administration. Yanardag created

a project (with another PhD student) that
requires them to interview female computer
scientists, so they can gain insight and create
networking opportunities. “I was fortunate to
interview with Megan Smith about the role of
Data Science in the Obama administration for
our upcoming “Women in Data Science” series,”
Pinar added.

Founded in 1994, GHC showcases research

and career interests of women in computing,
while also providing a venue for academic
institutions and corporations to recruit. Anita
Borg and Telle Whitney created the conference
to celebrate the legacy of Admiral Grace Murray
Hopper, an unsung female hero of technology.
Hopper was one of the first programmers

of the Harvard Mark 1, and in 1952 invented
the first compiler, which is a software that
translates programming language into
numbers a computer understands.




Elias Bareinboim earned his PhD from

the Computer Science Department at the
University of California, Los Angeles, working
with Judea Pearl. His interests are in causal
and counterfactual inferences and their
applications. He is also broadly interested

in artifcial intelligence, machine learning,
robotics, and philosophy of science. His
doctoral thesis provides the first general
framework for solving the generalizability
problems in causal inference, which has
applications across all the empirical sciences.
This winter, Elias was named to AI's 10 to
Watch — a prestigious list of young stars in
the field compiled by the Institute of Electrical
and Electronics (IEEE).

His recognitions also include the Dan David
Prize Scholarship, the Yahoo! Key Scientific
Challenges Award, the Outstanding Paper
Award at the 2014 Annual Conference of
the American Association for Artificial
Intelligence (AAAI), and the Edward K. Rice
Outstanding Graduate Student.
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NEWFACULTY

Growing, growing, getting stronger ...

The CS Department proudly welcomes seven outstanding
new professors to the faculty family for the 2015-2016
academic year. Five of the faculty began in the Fall of 2015,
including Elias Bareinboim, Aniket Kate, Bruno Ribeiro,
Hemanta Maji, and Jean Honorio. Jeremiah Blocki and
Petrow Drineas will join the Department this coming fall.

The new faculty members are part of an overall
departmental growth, which will result in an expansion

of nearly 30% before conclusion. The expansion, titled
“Strengthening Computer Science’, is supported by Purdue
President Mitch Daniels and is part of his Purdue Moves
initiative, which sets forth to assist the growth of the
University's STEM areas believed to have the greatest
potential to change the world.

Here's a little bit about our faculty ...

Aniket Kate was a junior faculty member

at Saarland University in Germany, where

he led the Cryptographic Systems Research
Group within the Cluster of Excellence. Prior
to joining Saarland, he was a postdoctoral
researcher at Max Planck Institute for
Software Systems (MPI-SWS), Germany.

He earned his PhD from the University of
Waterloo, Canada in 2010 and his master’s
degree from Indian Institute of Technology
(IIT) - Bombay, India in 2006. He is an applied
cryptographer and a privacy researcher, and
his research interests lie at the intersection of
cryptography, and systems security research.

Bruno Ribeiro conducted his postdoc research
at Carnegie Mellon and at the University

of Massachusetts, Amherst (UMASS). He
earned his PhD from UMASS in 2010 and

his M.Eng. and B.Sc. in computing from the
Federal University of Rio de Janeiro. His
central research interest is in big data and
data science, particularly in the measurement,
analysis, and forecasting of complex large-
scale social and technological networks.
During his first in the Department, he won the
ACM SIGMETRICS 2016 Best Paper Award for
his work titled “On the Duration and Intensity
of Competitions in Nonlinear Polya Urn
Processes with Fitness.” Last spring, he was an
invited speaker at the ICWSM Workshop for
Modeling and Mining Temporal Interactions,
and a keynote speaker at the 7th Annual
Workshop On Simplifying Complex Networks
for Practitioners SIMPLEX'15 at WWW in
Florence, Italy.



Hemanta Maji conducted his postdoc research
at the Department of Computer Science at
the University of California, Los Angeles &
Center for Encrypted Functionalities. He
earned his PhD from the University of Illinois,
Urbana-Champaign and his B-Tech from the
Indian Institute of Technology in Kanpur.
Hemanta received the Computing Innovation
Fellow sponsored by the Computing Research
Association in 2011 and 2012 and was a

Center Fellow at the Center for Encrypted
Functionalities in 2013 and 2014. His interests
include Cryptography and Algorithms with
special emphasis on Secure Computation and
Information-theoretic Cryptography.

Jean Honorio previously worked as a
postdoc associate for the Computer Science
and Artificial Intelligence Lab at the

Massachusetts Institute of Technology (MIT).

He earned his PhD in computer science from
Stony Brook University in New York and

his MSc in computer science from George
Washington University, Washington DC.

In addition, he earned his MBA from the
Universidad del Paci co, Lima, Peru as well as
his BSc in Systems Engineering. His research
focuses on developing computationally

and statistically efficient algorithms,
understanding their behavior using concepts
such as convergence, sample complexity,
and privacy, and designing new modeling
paradigms such as models rooted in game
theory.

2016 Fall Faculty

Jeremiah Blocki arrives this fall, leaving

his postdoc research at Carnegie Mellon
University where he was supported by a
NSF Graduate Research Fellowship. He

also completed his undergraduate studies
there, earning a double major in computer
science and mathematics. Jeremiah is a
theoretical computer scientist who applies
fundamental ideas from computer science to
address practical problems in usable privacy
and security. His research interests include
developing usable authentication protocols
for humans.

Petros Drineas also joins the CS faculty this
fall as an associate professor. He previously
worked as a visiting professor at Sandia
National Laboratories. Additionally, he was a
visiting fellow at the Institute for Pure and
Applied Mathematics at the University of
California Los Angeles in 2007, a long-term
visitor at the Simons Institute for Theoretical
Computer Science at the University of
California Berkeley in 2013, and a collaborator
with industrial research labs that included
Yahoo and Microsoft. Petros also was the
program director for the Computer and
Information Science and Engineering
directorate (CISE) at the National Science
Foundation (NSF) from Oct. 2010 — Dec. 2011.
His research interests include the design
and analysis of randomized algorithms for
numerical linear algebra problems, as well as
their applications to the analysis of modern,
massive datasets.

Read more about our talented new faculty; click on the bio option for more information:

https://www.cs.purdue.edu/people/faculty/index.html
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Computational Science

and Engineering

Computational science and engineering, or scientific
computing, provided the impetus for many of the
early computer science departments in the 1960s.
Purdue is one of the few programs nationwide that
have consistently maintained a leadership position

in this important discipline. The computational
science and engineering group includes nine full-time
faculty members (one with a joint appointment in
Mathematics). The group's research activity focuses
on the development of algorithms (numerical as well
as combinatorial), parallel and distributed techniques,
software infrastructure, and novel computing
platforms. These research efforts are driven by state-
of-the-art applications in modeling of materials and
bio-chemical processes (ranging from atomistic to
systems-level models), novel micro-electromechanical
systems, structural mechanics and control, robotics
and advanced manufacturing, image processing and
visualization (with applications in life sciences and
health care), and critical infrastructure protection like

power grids and civil infrastructures.

SELECTEDPUBLICATIONS

David Gleich

Shahin Mohammadi, Ananth Grama: A
convex optimization approach

for identification of human
tissue-specific interactomes.
Bioinformatics 32(12): 243-252 (2016)

Andreas Wilke, Jared Bischof, Wolfgang
Gerlach, Elizabeth M. Glass, Travis
Harrison, Kevin P. Keegan, Tobias Paczian,
William L. Trimble, Saurabh Bagchi, Ananth
Grama, Somali Chaterji, Folker Meyer:

The MG-RAST metagenomics database and portal in 2015.
Nucleic Acids Research 44(Database-Issue): 590-594 (2016)

Nawanol Theera-Ampornpunt, Seong Gon Kim, Asish Ghoshal,
Saurabh Bagchi, Ananth Grama, Somali Chaterji: Fast training on
large genomics data using distributed Support Vector Machines.

COMSNETS 2016: 1-8.

Bradley Lucier

Antonin Chambolle, Stacey E. Levine,

and Bradley J. Lucier, “An upwind finite-
difference method for total variation-based
image smoothing”, SIAM Journal on
Imaging Sciences, 4(1):277-299, 2011.

Jingyue Wang and Bradley J. Lucier,
“Error bounds for finite-difference
methods for Rudin-Osher-Fatemi image
smoothing”, SIAM Journal on Numerical
Analysis, 49(2):845-868, 2011.

Maria Kallergi, Bradley J. Lucier, Claudia G. Berman, Maria R. Hersh,
J. Kim Jihai, Margaret S. Szabunio, and Robert A. Clark, “High-
performance wavelet compression for mammography: localization
response operating characteristic evaluation”,

Radiology, 238(1):62-73, 2006.

Alex Pothen

Mahantesh Halappanavar, Alex Pothen,
Ariful Azad, Fredrik Manne, Johannes
Langguth, and Arif M. Khan,

Codesign Lessons Learned from
Implementing Graph Matching on
Multithreaded Architectures,

IEEE Computer 48(8): 46--55 (2015).

Assefaw Hadish Gebremedhin, Duc C.
Nguyen, Md. Mostofa Ali Patwary, and
Alex Pothen, ColPack: Software for graph
coloring and related problems in scientific computing,
ACM Trans. Math. Softw. 40(1): 1 (2013).

Bruce Hendrickson and Alex Pothen, Combinatorial Scientific
Computing: past successes, current challenges, and future
opportunities, Chapter 1in Combinatorial Scientific Computing,
Uwe Naumann and Oalf Schenk (eds.), CRC Press and Chapman
and Hall, 2011.

Ananth Grama

Shahin Mohammadi, Ananth Grama:
A convex optimization approach

for identification of human
tissue-specific interactomes.
Bioinformatics 32(12): 243-252 (2016).

Andreas Wilke, Jared Bischof, Wolfgang
Gerlach, Elizabeth M. Glass, Travis
Harrison, Kevin P. Keegan, Tobias Paczian,
William L. Trimble, Saurabh Bagchi, Ananth
Grama, Somali Chaterji, Folker Meyer:

The MG-RAST metagenomics database and portal in 2015.
Nucleic Acids Research 44(Database-Issue): 590-594 (2016).

Nawanol Theera-Ampornpunt, Seong Gon Kim, Asish Ghoshal,
Saurabh Bagchi, Ananth Grama, Somali Chaterji: Fast training on
large genomics data using distributed Support Vector Machines.

COMSNETS 2016: 1-8.

Ahmed Sameh

Parallelism in Matrix Computations,
by E. Gallopoulos, B. Philippe, and A. H.
Sameh. Springer, 2016.

(ISBN 978-94-017-7118-7)

Y. Zhu and A.H. Sameh: How to generate
effective block Jacobi preconditioners

for solving large sparse linear systems: in
Advances in Computational Fluid-Structure
Interaction and Flow Simulation.

(to appear) Springer, 2016.

Ioannis E. Venetis, Alexandros Kouris, Alexandros Sobczyk,
Efstratios Gallopoulos, Ahmed H. Sameh: A direct tridiagonal solver
based on Givens rotations for GPU architectures.

Parallel Computing 49: 101-116 (2015).

Robert Skeel

Y. Fang, J.M. Sanz-Serna, and

R.D. Skeel, Compressible generalized
hybrid Monte Carlo.

J. Chem. Phys. 140, 2014, 174108 (10 pages).

D.J. Hardy, M.A. Wolff, J. Xia,

K. Schulten and R.D. Skeel,

Multilevel summation with B-spline
interpolation for pairwise interactions in
molecular dynamics simulations.

J. Chem. Phys. 144, 2016, 114112 (16 pages).




Programming
Languages and Compilers

The programming languages and compilers

group at Purdue engages in research spanning

all aspects of software systems design, analysis,
and implementation. Our faculty have active
research projects in functional and object-

oriented programming languages, both static

and dynamic compilation techniques for scalable
multicore systems, scripting languages, distributed
programming abstractions and implementations,
real time and embedded systems, mobile and
untrusted computing environments, and runtime
systems with special focus on memory management
and parallel computing environments. Growing
areas include generative programming, assured
program generation, and the application of
programming languages to fields such as databases,
machine learning, and hardware architecture.

Suresh Jagannathan

He Zhu, Gustavo Petri, Suresh
Jagannathan: Automatically learning
shape specifications. PLDI 2016: 491-507.

K. C. Sivaramakrishnan, Gowtham

Kaki, Suresh Jagannathan: Declarative
programming over eventually consistent
data stores. PLDI 2015: 413-424.

Suresh Jagannathan, Vincent

Laporte, Gustavo Petri, David Pichardie,
Jan Vitek: Atomicity Refinement for Verified Compilation.
ACM Trans. Program. Lang. Syst. 36(2): 6:1-6:30 (2014).

SELECTEDPUBLICATIONS

Patrick Eugster

Jonathan Aldrich, Patrick Eugster:
Proceedings of the 2015 ACM SIGPLAN
International Conference on Object-
Oriented Programming, Systems,
Languages, and Applications,

OOPSLA 2015, part of SPLASH 2015,
Pittsburgh, PA, USA, October 25-30, 2015.
ACM 2015, ISBN 978-1-4503-3689-5.

Antony L. Hosking, Patrick Th. Eugster,
Cristina V. Lopes: Proceedings of the
2013 ACM SIGPLAN International Conference on Object Oriented
Programming Systems Languages & Applications, OOPSLA 2013,
part of SPLASH 2013, Indianapolis, IN, USA, October 26-31, 2013.
ACM 2013, ISBN 978-1-4503-2374-1.

Kevin J. Hoffman, Harrison Metzger, Patrick Eugster:
Ribbons: a partially shared memory programming model.
OOPSLA 2011: 289-306.

Zhiyuan Li

Qinghui Hu, Wei Shiwei, Zhiyuan Li,
Xiaogang Liu: Quasi-newton method for LP
multiple kernel learning. Neurocomputing
194: 218-226 (2016).

Ye Wang, Zhiyuan Li: GridFOR: A Domain
Specific Language for Parallel Grid-Based
Applications. International Journal of

Parallel Programming 44(3): 427-448 (2016).

Hovhannes A. Harutyunyan, Zhiyuan Li:
A New Construction of Broadcast Graphs. CALDAM 2016: 201-211

Zhiyuan Li, Yikan Liu, Masahiro Yamamoto:

Initial-boundary value problems for multi-term time-fractional
diffusion equations with positive constant coefficients.

Applied Mathematics and Computation 257: 381-397 (2015).

Tiark Rompf

Have Abstraction and Eat Performance
Too: Optimized Heterogeneous Computing
with Parallel Patterns. Kevin Brown,
Hyoukjoong Lee, Tiark Rompf, Arvind
Sujeeth, Christopher De Sa, Christopher
Aberger, Kunle Olukotun. CGO 16

Functional pearl: a SQL to
C compiler in 500 lines of code
Tiark Rompf, Nada Amin. ICFP ‘15

The essence of dependent object types Nada Amin, Samuel Gruetter,
Martin Odersky, Tiark Rompf, Sandro Stucki. WadlerFest 16

Antony Hosking

Yi Lin, Stephen M. Blackburn, Antony
L. Hosking, Michael Norrish: Rust as
a language for high performance GC
implementation. ISMM 2016: 89-98.

Peter Gammie, Tony Hosking, Kai
Engelhardt: Relaxing Safely: Verified
On-the-Fly Garbage Collection for x86-TSO.
Archive of Formal Proofs 2015 (2015).

Peter Gammie, Antony L. Hosking, Kai
Engelhardt: Relaxing safely: verified on-the-fly garbage collection
for x86-TSO. PLDI 2015: 99-109.

Xiangyu Zhang

Jianjun Huang, Zhichun Li,

Xusheng Xiao, Zhenyu Wu, Kangjie Lu,
Xiangyu Zhang, Guofei Jiang:

SUPOR: Precise and Scalable Sensitive User
Input Detection for Android Apps.

USENIX Security 2015: 977-992.

Wen-Chuan Lee, Tao Bao, Yunhui Zheng,
Xiangyu Zhang, Keval Vora, Rajiv Gupta:
RAIVE: runtime assessment of floating-
point instability by vectorization.
OOPSLA 2015: 623-638.

Fei Peng, Zhui Deng, Xiangyu Zhang, Dongyan Xu, Zhigiang Lin,
Zhendong Su: X-Force: Force-Executing Binary Programs for
Security Applications. USENIX Security 2014: 829-844.




—

4

B DEPARTMENTAL

Databases and Data Mining

The Databases and Data Mining group conducts
fundamental and cutting-edge research in database systems,
database privacy and security, data mining, web search,
information retrieval, and natural language processing. A
vast array of projects and topics, this area’s research covers
database management systems, cyber infrastructure, data
and service integration and schema matching, data quality,
database security and online auctions, massively parallel
spatiotemporal data management, privacy enhancing
technologies for data, text, and data mining, private and
secure data dissemination, scientific data management,
search and intelligent tutoring, self-learning disk scheduling,
statistical relational models, stream data management,
uncertainty data management, and trustworthy data from
untrusted servers. Members of the group engage in high-
impact multidisciplinary projects and collaborations that
involve multiple disciplines, including Agronomy;, Biology,
Chemistry, Chemical Engineering, Linguistics, Nursing,
Physics, and Social Sciences.

SELECTEDPUBLICATIONS

Ahmed Elmagarmid

Road to Freedom in Big Data Analytics.
EDBT 2016: 479-484 El Kindi Rezig, Eduard
C. Dragut, Mourad Ouzzani, Ahmed

K. Elmagarmid, Walid G. Aref: ORLF:

A flexible framework for online record
linkage and fusion. ICDE 2016: 1378-1381

El Kindi Rezig, Eduard C. Dragut, Mourad
Ouzzani, Ahmed K. ElImagarmid: Query-
time record linkage and fusion over Web
databases. ICDE 2015: 42-53

Mohamed Y. Eltabakh, Walid G. Aref, Ahmed K. Elmagarmid, Yasin
N. Silva, Mourad Ouzzani: Supporting real-world activities in
database management systems. ICDE 2010: 808-811

Walid Aref

Mohamed S. Hassan, Walid G. Aref, Ahmed
M. Aly: Graph Indexing for Shortest-Path
Finding over Dynamic Sub-Graphs.
SIGMOD Conference 2016: 1183-1197.

Shashi Shekhar, Steven K. Feiner,
Walid G. Aref: Spatial Computing. Commun. ol
ACM 59(1): 72-81 (2016). =

Ahmed M. Aly, Ahmed R. Mahmood,
Mohamed S. Hassan, Walid G. Aref, Mourad
Ouzzani, Hazem Elmeleegy, Thamir Qadah: AQWA: Adaptive
Query-Workload-Aware Partitioning of Big Spatial Data.
PVLDB 8(13): 2062-2073 (2015).

Bharat Bhargava

Yuhui Zhong, Bharat K. Bhargava, Yi Lu,
Pelin Angin: A Computational Dynamic
Trust Model for User Authorization.
IEEE Transactions on Dependable and
Secure Computing. 12(1): 1-15 (2015).

Pelin Angin, Bharat K. Bhargava,
Zhongjun Jin: A Self-Cloning Agents Based
Model for High-Performance Mobile-Cloud
Computing. IEEE CLOUD 2015: 301-308.

Lotfi Ben Othmane, Rohit Ranchal, Ruchith Fernando, Bharat K.
Bhargava, Eric Bodden: Incorporating attacker capabilities in risk
estimation and mitigation. Computers & Security 51: 41-61 (2015)

Christopher Clifton

Yvonne Miille, Chris Clifton,

Klemens Béhm: Privacy-Integrated Graph
Clustering Through Differential Privacy.
EDBT/ICDT Workshops 2015: 247-254.

Bechara al Bouna, Chris Clifton,
Qutaibah M. Malluhi: Efficient
Sanitization of Unsafe Data Correlations.
EDBT/ICDT Workshops 2015: 278-285.

Balamurugan Anandan, Chris Clifton:
Laplace noise generation for two-party computational
differential privacy. PST 2015: 54-61.

Sunil Prabhakar

Walid G. Aref, Sunil Prabhakar, Jaewoo
Shin, Ruby Y. Tahboub, Aya Abdelsalam,
Jalaleldeen W. Aref: On map-centric
programming environments: vision paper.
SIGSPATIAL/GIS 2015: 15:1-15:4.

Ruby Y. Tahboub, Jaewoo Shin, Aya
Abdelsalam, Jalaleldeen W. Aref, Walid

G. Aref, Sunil Prabhakar: LIMO: learning
programming using interactive map
activities. SIGSPATIAL/GIS 2015: 98:1-98:4.

Feng Gao, Rohit Jain, Sunil Prabhakar, Luo Si:
ProbKS: Keyword Search on Probabilistic Spatial Data.
DASFAA Workshops 2014: 388-402.




SELECTEDPUBLICATIONS

Vernon Rego

Dongyan Xu

Shiging Ma, Xiangyu Zhang, Dongyan Xu,
“ProTracer: Towards Practical Provenance
Tracing by Alternating Between Logging
and Tainting,” Proceedings of the 23rd
Network and Distributed System Security
Symposium (NDSS 2016),

San Diego, CA, February 2016.

Brendan Saltaformaggio, Rohit Bhatia,
Zhongshu Gu, Xiangyu Zhang, Dongyan
Xu, “GUITAR: Piecing Together Android
App GUIs from Memory Images,” Proceedings of the 22nd ACM
Conference on Computer and Communications Security (CCS 2015),
Denver, CO, October 2015.

Hui Lu, Brendan Saltaformaggio, Ramana Kompella, Dongyan
Xu,"vFair: Latency-Aware Fair Storage Scheduling via Per-IO Cost-
Based Differentiation,” Proceedings of the 6th ACM Symposium on
Cloud Computing (SOCC 2015), Kohala Coast, HI, August 2015.

Distributed Systems

The distributed systems group focuses on designing
distributed systems that are scalable, dependable, and
secure, behaving according to their specification in

spite of errors, misconfigurations, or being subjected

to attacks. Areas of focus include virtualization
technologies with emphasis on developing advanced
virtualization technologies for computer malware
defense and cloud computing. Researchers at the Lab for
Research In Emerging Network & Distributed Systems
(FRIENDS) have been studying the security, reliability,
and performance of virtual machines and virtual
infrastructures in cloud computing environments.
Ongoing research efforts in the computer malware
defense area include operating system level information
flow tracking for user-level malware investigation,
virtual machine (VM) introspection for stealthy malware
monitoring and detection, and VM memory shadowing
for kernel-rootkit prevention and profiling. In the
virtual distributed computing area, the lab has proposed
and instantiated the concept of “virtual networked
environment” for creating virtual infrastructures on top
of a shared physical hosting infrastructure. Researchers
at the RAID laboratory are conducting scientific research
in a variety of subjects related to experimental analysis
such as: communication experiments for distributed
applications, network communication measurement
experiments, experimental analysis of communication
infrastructure, adaptability experiments for distributed
systems, replication and recovery experiments for
distributed database systems, concurrent check-
pointing and rollback-recovery algorithms, concurrency
control for distributed database systems, efficient
implementation techniques for distributed systems,
digital library, and mobile communication.

SELECTEDPUBLICATIONS

H.E. (Buster) Dunsmore

Aditya Mathur

Sridhar Adepu and Aditya Mathur. An
Investigation into the Response of a
Water Treatment System to Cyber Attacks,
HASE 2016: IEEE High Assurance Systems
Engineering Symposium, January 7 -9,
2016, Orlando, Florida, US, pp 141-148.

Sridhar Adepu and Aditya Mathur.
Distributed Detection of Single-Stage
Multipoint Cyber Attacks in a Water
Treatment Plant, Proceedings of the ACM
Asia Conference on Computer and Communications Security, Xian,
China, May-June, 2016, pp 44946.

Sridhar Adepu and Aditya Mathur. Using Process Invariants to
Detect Cyber Attacks on a Water Treatment System, Proceedings of
the 31st International Information Security and Privacy Conference,
IFIP SEC, Ghent, Belgium, May 30th-June 1st, 2016, pp 1-14.

Software Engineering

The software engineering area conducts
research on applying advanced program
analyses towards problems related to
fault isolation and various kinds of bug
detection, including those related to
race conditions in concurrent programs,
and specification inference for large-
scale software systems. Aspect-oriented
abstractions and new program slicing
and mining techniques are some of the
mechanisms that are being explored to
address these issues.
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Graphics and Visualization

The overall area performs research in graphics,
visualization, computational geometry, and related
applications. Major project areas for the researchers
include Model Acquisition, Image Generalization,
Scientific Visualization, Urban Modeling, Robust
Computational Geometry, and Geometric
Computations and Constraints. Some of the most
notable research contributions from the groups
include those from the Model Acquisition group, who
collaborated with Purdue’s civil engineers to produce a
high-fidelity simulation of the 9/11 attacks on the World
Trade Center. The visualization of the occurrence is
relevant to users outside of computer science and civil
engineering, and has been downloaded more than 10
million times. Researchers in the Image Generalization
group convey information in cases like 3-D scene
exploration, remote visualization, acceleration of
high-cost rendering effects, and video surveillance.
Images are computed by sampling data with rays
defined by a camera model, mostly by using the planar
pinhole camera model, which suffers from important
limitations. Those who work in Scientific Visualization
create computer simulations and high-throughput
measuring devices that produce an overwhelming
volume of data across science, engineering, and
medicine. This group explores topics in visualization
and geometric data processing to devise new models
and efficient algorithms for the effective visual
mapping and analysis of information. Researchers in
Urban Modeling work on the modeling and simulation
of large urban environments. The goal is to obtain
digital models of large-scale urban structures in

order to simulate physical phenomena like changes

in weather, vegetation, and human activities in
relationship to population and employment changes.
Computational geometry algorithms are formulated
in a model where arithmetic operations have infinite
accuracy and unit cost for researchers in the area

of Robust Computational Geometry. Members of

this group have developed robust versions of five

core algorithms and validated them on examples

that surpass results of prior research. Geometric
Computations and Constraints is a research area

that complements computational geometry, whereby
computations on nonlinear geometric structures are
developed and analyzed. New techniques for solving
geometric constraint problems and including into the
vocabulary curves and surfaces from CAGD are of
particular interest to the group.

Christoph Hoffmann

Ulas Yaman, Nabeel Butt, Elisha Sacks,
Christoph M. Hoffmann: Slice coherence
in a query-based architecture for 3D
heterogeneous printing.

Computer-Aided Design 75-76: 27-38 (2016).

Christoph M. Hoffmann,

Vadim Shapiro, Vijay Srinivasan:
Geometric interoperability via queries.
Computer-Aided Design 46: 148-159 (2014).

Young Joon Ahn, Christoph M. Hoffmann, Paul Rosen:
Geometric constraints on quadratic Bézier curves using
minimal length and energy.

J. Computational Applied Mathematics 255: 887-897 (2014).

Voicu Popescu

Voicu Popescu, Christoph Hoffmann,
Sami Kilic, and Mete Sozen, “Producing
High-Quality Visualizations of Large-
Scale Simulations”, IEEE Visualization
Conference, 575-581, 2003.

Cui, Paul Rosen, Voicu Popescu, and
Christoph Hoffmann, “A Curved Ray
Camera for Handling Occlusions
through Continuous Multiperspective
Visualization”, Transactions on
Visualization andComputerGraphics, vol. 16, no. 6, November/
December 2010, pp. 1235-1242. Presented at IEEE Visualization 2010.

Voicu Popescu, Paul Rosen, Laura Arns, Chris Wyman, Xavier
Tricoche, Tion Thomas, Christoph Hoffmann, “The General Pinhole
Camera”, IEEE Transactions on Visualization and Computer
Graphics, vol. 16, no. 5, September/October 2010, pp. 777-790.

Elisha Sacks

Victor Milenkovic and Elisha Sacks,

“An Approximate Arrangement Algorithm
for Semi-Algebraic Curves”, International

Journal of Computational Geometry and

Applications, 2006.

Min-Ho Kyung and Elisha Sacks,
“Robust Parameter Synthesis for Planar
Higher Pair Mechanical Systems”,
Computer-Aided Design 38(5), 2006.

Chunhui Mei, Voicu Popescu, and Elisha Sacks,
“The Occlusion Camera”, Computer Graphics Forum 24(3), 2005.

SELECTEDPUBLICATIONS

Daniel Aliaga

Gen Nishida, Ignacio Garcia-Dorado,
Daniel G. Aliaga, Bedrich Benes, Adrien
Bousseau: Interactive Sketching of
Urban Procedural Models.

ACM Trans. Graph. 35(4): 130 (2016).

Ilke Demir, Daniel G. Aliaga, Bedrich Benes:
Coupled segmentation and similarity
detection for architectural models.

ACM Trans. Graph. 34(4): 104 (2015).

Carlos Montalto, Ignacio Garcia-Dorado, Daniel G. Aliaga,
Manuel M. Oliveira, Feng Meng: A Total Variation Approach
for Customizing Imagery to Improve Visual Acuity.

ACM Trans. Graph. 34(3): 28 (2015).

Xavier Tricoche

W. Schlei, K. Howell, X. Tricoche

and C. Garth - Enhanced

Visualization and Autonomous
Extraction of Poincaré Map Topology

The Journal of Astronomical Science, July
2015, 1-28, d0i=10.1007/540295-015-0042-4.

D. Blackmore, A. Rosato, X. Tricoche, K.
Urban, and L. Zuo - Analysis,
Simulation and Visualization of 1D
Tapping via Reduced Dynamical Models
Physica D. Nonlinear phenomena, 273-274, 14-27, 2014.

S. Barakat and X. Tricoche - Sparse Adaptive Sampling for Scalable
Flow Map Computation IEEE Transactions on Visualization and
Computer Graphics 19(12), 2753-2762, 2013.



Information
Security and Assurance

The Computer Science Department has
almost a third of its faculty who do either
their primary work on security topics, or have
some application of security to their work in
other disciplinary areas. Significant research
areas include Cryptography - ciphers, secure
computation, anonymity, usability; Data
security and privacy - privacy preserving data
mining, assurance of outsourced data, access
control, and trust negotiation; Network and
Systems security - security of distributed
systems, policy verification, sensor networks,
protocols, virtual machines, and test beds;
Software security — malware analysis,
verified software development; and Intrusion
detection, investigation and response -
runtime anomaly detection, and system
integrity and defense. Information security
research at Purdue traces its beginnings

back to the 1970's. Early intrusion detection,
malware analysis, and prevention work began
in the late 1980's. Work in these and other
traditional computer science areas grew
increasingly multidisciplinary through the
1990's and led to the establishment of CERIAS,
the well-recognized education and research
center which draws faculty from almost 20
different academic disciplines.

Aniket Kate

Michael Backes, Niklas Grimm,
Aniket Kate: Data Lineage in Malicious
Environments. IEEE Trans. Dependable
Sec. Comput. 13(2): 178-191 (2016).

Tim Ruffing, Aniket Kate, Dominique
Schréder: Liar, Liar, Coins on Fire!:
Penalizing Equivocation By Loss of Bitcoins.
ACM Conference on Computer and
Communications Security 2015: 219-230.

Pedro Moreno-Sanchez, Aniket Kate, Matteo Maffei, Kim Pecina:
Privacy Preserving Payments in Credit Networks: Enabling trust
with privacy in online marketplaces. NDSS 2015.

Ninghui Li

Ninghui Li, Wahbeh H. Qardaji,

Dong Su, Yi Wu, Weining Yang,
“Membership privacy: a unifying
framework for privacy definitions”,
ACM Conference on Computer and
Communications Security 2013: 889-900.

Debin Liu, Ninghui Li, XiaoFeng Wang,

L. Jean Camp: Security Risk Management
Using Incentives.

IEEE Security & Privacy 9(6): 20-28 (2011).

Ninghui Li, John C. Mitchell, and William H. Winsborough,
“Beyond Proof-of-compliance: Security Analysis in Trust
Management, Journal of the ACM, 52(3):474--514, May 2005.

SELECTEDPUBLICATIONS

Mikhail Atallah

MinglJie Tang, Ruby Y. Tahboub, Walid

G. Aref, Mikhail J. Atallah, Qutaibah M.
Malluhi, Mourad Ouzzani, Yasin N. Silva:
Similarity Group-by Operators for Multi-
Dimensional Relational Data. IEEE Trans.
Knowl. Data Eng. 28(2): 510-523 (2016).

Mohammed H. Almeshekah, Christopher
N. Gutierrez, Mikhail J. Atallah, Eugene
H. Spafford: ErsatzPasswords: Ending
Password Cracking and Detecting
Password Leakage. ACSAC 2015: 311-320 (Outstanding Paper Award).

Mohammed H. Almeshekah, Mikhail J. Atallah, Eugene H. Spafford:
Enhancing Passwords Security Using Deceptive Covert
Communication. SEC 2015: 159-173.

Hemanta Maji

Vipul Gupta, Yuval Ishai, Hemanta K. Maji,
Amit Sahai, Alexander Sherstov. Bounded-
communication leakage resilience via
parity-resilient circuits. In FOCS, 2016.

Dakshita Khurana, Hemanta K. Maji, Amit
Sahai. Secure Computation from Elastic Noisy
Channels. EUROCRYPT (2) 2016: 184-212.

Dakshita Khurana, Daniel Kraschewski,
Hemanta K. Maji, Manoj Prabhakaran,
Amit Sahai. All Complete Functionalities are Reversible.
EUROCRYPT (2) 2016: 213-242.

Elisa Bertino

Nariman Ammar, Zaki Malik,
Abdelmounaam Rezgui, Elisa Bertino:
XACML policy evaluation with dynamic
context handling. ICDE 2016: 1570-1571.

Xun Yij, Elisa Bertino, Fang-Yu Rao, Athman
Bouguettaya: Practical privacy-preserving
user profile matching in social networks.
ICDE 2016: 373-384.

Jianneng Cao, Fang-Yu Rao, Elisa Bertino,
Murat Kantarcioglu: A hybrid private record linkage scheme:
Separating differentially private synopses from matching records.
ICDE 2015: 1011-1022.

Eugene Spafford

Eugene H. Spafford:
The strength of encryption.
Communications of the ACM 59(3): 5 (2016).

Mohammed H. Almeshekah, Christopher
N. Gutierrez, Mikhail J. Atallah, Eugene
H. Spafford: Ersatz Passwords: Ending
Password Cracking and Detecting
Password Leakage. ACSAC 2015: 311-320.

Mohammed H. Almeshekah, Mikhail J.
Atallah, Eugene H. Spafford: Enhancing Passwords Security Using
Deceptive Covert Communication. SEC 2015: 159-173.

Samuel Wagstaft

Peter L. Montgomery, Sangil Nahm,
Samuel S. Wagstaff Jr.: The period of the
Bell numbers modulo a prime.

Math. Comput. 79(271): 1793-1800 (2010).

Kooshiar Azimian, Javad Mohajeri,
Mahmoud Salmasizadeh, Samuel S.
Wagstaff Jr.: Provable Partial Key Escrow. I.
J. Network Security 10(2): 121-124 (2010).

J. Gower and S. S. Wagstaff Jr,
“Square form factorization”,
Mathematics of Computation, v. 77 (2008), pages 551-588.
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Networking and
Operating Systems

Faculty in the area of networking and
operating systems tackle fundamental
problems at different layers of the
network protocol stack—from the medium
access control layer all the way up to

the application layer. This group uses
theoretical models, simulation, emulation,
and extensive testbed experimentation

to develop and evaluate their proposed
solutions. Their research has leveraged
techniques from game theory, information
theory, complexity theory, optimization,
and cryptography in their solutions.

Their methods have been implemented

on a variety of platforms, ranging from
large clusters to network processors and
resource-constrained wireless sensor
motes. Numerous projects undertaken

by members of the group include fault
localization in enterprise networks, packet
classification and scheduling in Internet
routers, scalable Internet measurement,
Internet routing policy analysis, secure
and scalable media streaming over the
Internet, secure network coding in wireless
mesh networks, design of defenses
against malware and denial of service
attacks, scalable network simulation and
emulation, and coverage - localization and
data fusion in energy-constrained wireless
sensor networks.

Sonia Fahmy

S. M. Iftekharul Alam, Sonia Fahmy;
“Feluda: Provenance-enabled Diagnosis
of Elusive Network Failures in Wireless
Sensor Networks,” In Proceedings of
SECON, 9 pp., June 2016.

Lianjie Cao, Puneet Sharma,

Sonia Fahmy, Vinay Saxena,
“NFV-VITAL: A Framework for
Characterizing the Performance of
Virtual Network Functions,”

In Proceedings of [IEEE NFV-SDN, 7 pp., November 2015.

S. M. Iftekharul Alam, Sonia Fahmy, “A Practical Approach for
Provenance Transmission in Wireless Sensor Networks,”
Ad hoc Networks, Volume 16, May 2014, Pages 28-45.

Kihong Park

Jaehyuk Choi, Kihong Park, Chong-kwon
Kim: Analysis of Cross-Layer Interaction in
Multirate 802.11 WLANs. IEEE Trans. Mob.
Comput. 8(5): 682-693 (2009).

J.Choi, J. Na, Y. Lim, K. Park and C. Kim.
Collision-aware design of rate adaptation
for multi-rate 802.11 WLANS.

IEEE Journal on Selected Areas in
Communications, 26(8):1366-1375 (2008).

H. Kim and K. Park. Tackling the memory balancing problem
for large-scale network simulation.
In Proc. IEEE MASCOTS ‘08, pp. 299-308, 2008.

SELECTEDPUBLICATIONS

Doug Comer

Douglas Comer, Rajas H. Karandikar, Adib
Rastegarnia: Redundancy Control using
software defined networking.

CCNC 2016: 638-641.

Tom Anderson, Ken Birman, Robert M.
Broberg, Matthew Caesar, Douglas Comer,
Chase Cotton, Michael J. Freedman,
Andreas Haeberlen, Zachary G. Ives,
Arvind Krishnamurthy, William Lehr,
Boon Thau Loo, David Maziéres, Antonio
Nicolosi, Jonathan M. Smith, Ion Stoica, Robbert van Renesse,
Michael Walfish, Hakim Weatherspoon, Christopher S. Yoo:

A brief overview of the NEBULA future internet architecture.
Computer Communication Review 44(3): 81-86 (2014).

Tom Anderson, Ken Birman, Robert M. Broberg, Matthew Caesar,
Douglas Comer, Chase Cotton, Michael J. Freedman, Andreas
Haeberlen, Zachary G. Ives, Arvind Krishnamurthy, William Lehr,
Boon Thau Loo, David Maziéres, Antonio Nicolosi, Jonathan M.
Smith, Ion Stoica, Robbert van Renesse, Michael Walfish, Hakim
Weatherspoon, Christopher S. Yoo: The NEBULA Future Internet
Architecture. Future Internet Assembly 2013: 16-26.

Mathias Payer

Chao Zhang, Scott A. Carr, Tongxin Li,

Yu Ding, Chengyu Song, Mathias Payer,
Dawn Song: VTrust: Regaining Trust

on Your Virtual Calls. Network and
Distributed System Security Symposium
2016 Mathias Payer: HexPADS: A Platform
to Detect “Stealth” Attacks.

ESSoS 2016: 138-154.

Mathias Payer: HexPADS: A Platform to
Detect “Stealth” Attacks.
ESSoS 2016: 138-154.

Nicholas Carlini, Antonio Barresi, Mathias Payer, David Wagner,
Thomas R. Gross: Control-Flow Bending: On the Effectiveness of
Control-Flow Integrity. USENIX Security 2015: 161-176.

David Yau

David K. Y. Yau, John C. S. Lui, Feng Liang,
and Yeung Yam, “Defending Against
Distributed Denial-of-Service Attacks
with Max-min Fair Server-centric Router
Throttles”, IEEE/ACM Transactions on
Networking, 13(1), February 2005.

Richard T. B. Ma, Sam C. M. Lee, John C. S.
Lui, and David K. Y. Yau, ‘A Game Theoretic
Approach to Provide Incentive and Service
Differentiation in P2P Networks.”,

In Proc. ACM SIGMETRICS, New York, NY, June 2004.

Simon S. Lam, Simon Chow, and David K. Y. Yau, “A Lossless
Smoothing Algorithm for Compressed Video”,
IEEE/ACM Transactions on Networking, 4(5), October 1996.



Machine Learning and
Information Retrieval

With massive data available from various engineering,
scientific, and social disciplines, machine learning and
information retrieval have played an imperative role in
discovering hidden patterns or relationships between
intertwined components (people, web pages, or genes,
in a complex system), understanding properties of
various systems, and making meaningful predictions
for a variety of applications. This growing group has
efforts that include solving multiple problems in
relational modeling, like fusion and analysis of multi-
source relational data, and also modeling relational
communication on distributed team effectiveness.

This area integrates machine learning methods with
agent-based models to form a compositional model that
combines components that are learned from data with
components that are hand-engineered using traditional
methods. This combination produces powerful tools
for understanding the emergent behavior of complex
social and organizational systems. Research in this
area develops federated text search, which is the search
beyond traditional engines such as Google, Yahoo! or
MSN by finding information that is “hidden” behind
many search engines, using cutting-edge computer
science techniques to construct an exploratory, but
fully functioning differentiated instructional system
of mathematical word problem solving. Additional
research addresses problems in privacy-preserving
data mining by developing technology that shares
information to calculate correct results, where the
shared information can be shown not to disclose private
data. Another research focus develops new methods to
detect context sensitive modules for complex biological
and social networks. This group combines statistical
learning with ab-inito methods for computational
materials design, and designs Bayesian matrix
factorization methods for collaborative filtering (with
applications to online recommendation systems) and
text clustering.

Jean Honorio

Jean Honorio, Tommi Jaakkola.
Structured Prediction: From Gaussian
Perturbations to Linear-Time Principled
Algorithms. Uncertainty in Artificial
Intelligence. New York. 2016.

Keehwan Park, Jean Honorio
Information-Theoretic Lower Bounds for
Recovery of Diffusion Network Structures.
International Symposium on Information
Theory. Barcelona/Spain. 2016.

Jennifer Neville

Paul N. Bennett, Vanja Josifovski, Jennifer
Neville, Filip Radlinski: Proceedings of
the Ninth ACM International Conference
on Web Search and Data Mining, San
Francisco, CA, USA, February 22-25, 2016.
ACM 2016, ISBN 978-1-4503-3716-8.

Stephen Mussmann, John Moore,

Joseph John Pfeiffer III, Jennifer Neville:
Incorporating Assortativity and Degree
Dependence into Scalable Network Models.
AAAI 2015: 238-246.

Joseph John Pfeiffer III, Jennifer Neville, Paul N. Bennett:
Active Exploration in Networks: Using Probabilistic Relationships
for Learning and Inference. CIKM 2014: 639-648.

Yuan (Alan) Qi

Hao Peng and Yuan Qi (2015).

EigenGP: Gaussian Process Models

with AdaptiveEigenfunctions.

The 24th International Joint Conference
on Artificial Intelligence (IJCAI).

Shandian Zhe, Yuan Qi, Youngja Park,
Zenglin Xu, Ian Molloy and Suresh Chari
(2016). DinTucker: Scaling up Gaussian
Process Models on Large Multidimensional
Arrays. The 30th AAAIConference on
Artificial Intelligence (AAAI-2016).

Shandian Zhe, Zenglin Xu, Xingi Chu, Yuan Qi and Youngja Park
(2015). Scalable NonparametricMultiway Data Analysis.

The 18th International Conference on Artificial Intelligence

and Statistics (AISTATS).

SELECTEDPUBLICATIONS

Elias Bareinboim

E. Bareinboim, J. Pearl. Causal inference
and the data-fusion problem PNAS-16.
Proceedings of the National Academy of
Sciences, v.113 (27), pp. 7345-7352, 2016.

E. Bareinboim, A. Forney, J. Pearl.

Bandits with Unobserved Confounders: A
Causal Approach NIPS-15. In Proceedings
of the 28th Annual Conference on Neural
Information Processing Systems, 2015.

E. Bareinboim, J. Tian. Recovering
Causal Effects From Selection Bias
AAAI-15. In Proceedings of the 29th AAAI Conference on Artificial
Intelligence, 2015.

Bruno Ribeiro

Flavio Figueiredo, Bruno Ribeiro,
Jussara Almeida, Christos Faloutsos,
Tribe Flow: Mining & Predicting User
Trajectories, ACM International
Conference on World Wide Web
(WWW'16), 2016.

Bo Jiang, Daniel R. Figueiredo, Bruno
Ribeiro, Don Towsley, On the Duration and
Intensity of Competitions in Nonlinear
Polya Urn Processes with Fitness,

ACM SIGMETRICS, 2016 Best Paper Award.

Konstantin Avrachenkov, Bruno Ribeiro, Jithin K. Sreedharan,
Inference in OSNs via Lightweight Partial Crawls,
ACM SIGMETRICS, 2016.

Dan Goldwasser

Maria Leonor Pacheco, I-Ta Lee, Xiao
Zhang, Abdullah Khan Zehady Pranjal
Daga, Di Jin, Ayuso Parolia and Dan
Goldwasser. Adapting Event Embedding
for Implicit Discourse Relation
Recognition. CONLL Shared Task 2016.

Dan Goldwasser and Xiao Zhan.
Understanding Satirical Articles Using
Common-Sense. To appear in TACL 2016.

TIITY

Snigdha Chaturvedi, Dan Goldwasser,

Hal Daumé III. “Ask, and Shall You Receive?” Understanding Desire
Fulfillment in Natural Language Text. AAAI 2016: 2697-2703

Luo Si

Xiaojun Quan, Qifan Wang, Ying Zhang,
Luo Si, Liu Wenyin. (2015) Latent
Discriminative Models for Social Emotion
Detection with Emotional Dependency.
ACM Transactions on Information
Systems (TOIS). (19 pages).

Bharath K. Samanthula, Lei Cen, Wei
Jiang, Luo Si. (2015) Privacy-Preserving and
Efficient Friend Recommendation in Online
Social Networks. Transactions on Data
Privacy 8(2): 141-171. 2015. (31 Pages).

Lei Cen, Christopher S. Gates, Luo Si and Ninghui Li.

(2015) A Probabilistic Discriminative Model for Android Malware
Detection with Decompiled Source Code.

IEEE Trans. Dependable Sec. Comput. 12(4): 400-412, 2015. (12 Pages).
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Theory of Computing
and Algorithms Research

Members of the Theory of Computing and Algorithms group
work in a wide variety of research areas. These include
analysis of algorithms, parallel computation, computational
algebra and geometry, computational complexity theory,
digital watermarking, data structures, graph algorithms,
network algorithms, distributed computation, information
theory, analytic combinatorics, random structures, external
memory algorithms, and approximation algorithms. The
ongoing research includes theoretical improvements on
applied problems, and algorithms with immediate potential
for application. The group has made notable contributions on
topics such as updating minimum spanning trees, shortest paths
in planar graphs, computing approximate minimum spanning
trees distributively, low-diameter P2P networks, parallel
computational geometry, cascading divide and conquer, query
indexing and velocity constrained indexing, external memory
graph algorithms, compressed suffix arrays, and the analysis
of Lempel-Ziv codes. This group also provides leadership to
the Center for the Science of Information — an NSF sponsored
Science and Technology Center (STC).

Elena Grigorescu

Venkata Gandikota, Badih Ghazi, Elena
Grigorescu: NP-hardness of Reed-Solomon
Decoding, Moments Subset-Sum, and the
Prouhet-Tarry-Escott Problem, FOCS 2016.

Mahdi Cheraghchi, Elena Grigorescu,
Brendan Juba, Karl Wimmer, Ning Xie: ACo
-MOD2 lower bounds for the Boolean Inner
Product, ICALP 2016.

Vitaly Feldman, Elena Grigorescu, Lev
Reyzin, Santosh Vempala, Ying Xiao: Statistical Algorithms and a
Lower Bound for Planted Clique Accepted to J. ACM.

SELECTEDPUBLICATIONS

Saugata Basu

On a real analogue of Bezout inequality
and bounds on the number of connected
components of sign conditions

(with S. Barone), Proc. London Math.
Soc,, (3) 112 (2016), no. 1, 115-145.

Polynomial partitioning on varieties

of codimension two and point-hyperface
incidences in four dimensions (with M.
Sombra), Discrete and Computational
Geometry ), 55 (1), 158-184, 2016.

Triangulations of monotone families I: two-dimensional
families (with A. Gabrielov and N. Vorobjov), Proceedings of the
London Mathematical Society , 111(5):1013-1051, 2015.

Greg Frederickson

Greg N. Frederickson, Barry Wittman:
Approximation Algorithms for the
Traveling Repairman and Speeding
Deliveryman Problems.

Algorithmica 62(3-4): 1198-1221 (2012).

Ethan Blanton, Sonia Fahmy;,

Greg N. Frederickson, Sriharsha Gangam:
On the Cost of Network Inference
Mechanisms. IEEE Trans. Parallel Distrib.
Syst. 22(4): 662-672 (2011).

Greg N. Frederickson, Barry Wittman: Two Multivehicle Routing
Problems with Unit-Time Windows. CoRR abs/1101.3953 (2011).

Susanne Hambrusch

Steve Cooper, Jeff Forbes, Armando Fox,
Susanne E. Hambrusch, Andrew Ko,
Beth Simon: The Importance of
Computing Education Research.

CoRR abs/1604.03446 (2016).

Susanne E. Hambrusch, Ran Libeskind-
Hadas, Eric Aaron: Understanding the U.S.
domestic computer science Ph.D. pipeline.
Commun. ACM 58(8): 29-32 (2015).

Susanne E. Hambrusch, Ran Libeskind-Hadas:
The PhD Pipeline. IEEE Computer 48(5): 76-79 (2015).

Wojciech Szpankowski

M. Drmota and W. Szpankowski,
A Discrete Divide and Conquer Recurrence,
Journal of the ACM, 60, 3, 16:1-16:49, 2013.

P. Jacquet and W. Szpankowski, On the
Limiting Distribution of Lempel Ziv'78
Redundancy for Memoryless Sources,
IEEE Trans. Information Theory, 60,
6917-6930, 2014.

JY. Baryshnikov, J. Duda and
W. Szpankowski, Markov Field Types and Tilings
IEEE Trans. Information Theory, 62, 4361-4375, 2016.

Bioinformatics and
Computational Biology

Faculty in the area of bioinformatics and computational biology
apply computational methodologies such as databases, machine
learning, discrete, probabilistic, and numerical algorithms, and
methods of statistical inference to problems in molecular biology,
systems biology, structural biology, and molecular biophysics.
Bioinformatics and computational biology research enables
researchers to process the massive data becoming available with
novel experimental methodologies in genomics and proteomics.
Current work addressing this need includes the design and
implementation of biological databases and text/data mining for
life sciences - in particular, automatic gene function annotation
from the literature. Advances in molecular biology and systems
biology involve the extraction of information and patterns

from data. Work in this area includes finding context-sensitive
modules from multiple cancer networks, identifying protein-
DNA binding sites, analyzing flow cytometry data to find cancer
stem cells, algorithms and statistical approaches for functional
annotation of molecules based on their sequences, identifying
protein biomarkers for lung and prostate cancer using clinical
data and experiments with model organisms, and studies of
biomolecular networks. Data for these projects are obtained by a
variety of experimental technologies, including gene expression
microarrays, protein-DNA binding data, flow cytometry data,
sequence data, mass spectrometry-based proteomics and
metabolomics, and ionomic profiling.

SELECTEDPUBLICATIONS

Daisuke Kihara

Michal Jamréz, Andrzej Kolinski, Daisuke
Kihara: Ensemble-based evaluation for
protein structure models. Bioinformatics
32(12): 1314-i321 (2016).

Ishita K. Khan, Daisuke Kihara: Genome-scale
prediction of moonlighting proteins using
diverse protein association information.
Bioinformatics. pii: btw166. (2016).

Xiaolei Zhu, Woong-Hee Shin, Hyungrae
Kim, Daisuke Kihara: Combined Approach of Patch-Surfer and PL-
PatchSurfer for Protein-Ligand Binding Prediction in CSAR 2013 and
2014. J Chem Inf Model. 56(6):1088-1099 (2016).
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Travel to Tanzania

CS faculty, staff, and students left
the West Lafayette campus for a
two-week service project at the
Matumaini School for Children
with Disabilities in Dar es Salaam.
Matumaini is a primary school
run by the Salvation Army which
serves 200 children living with
albinism and other disabilities
from communities across
Tanzania, who would otherwise
be at-risk in Tanzanian society.

A complete story about this life,
changing trip and plans to forge
an ongoing relationship with the
Matumaini school will be covered
in our November newsletter.

The Intersection

of Art and Science

The CS Department welcomes a L e
new art exhibit, featuring 10 artists
who created pieces that represent
the merging of science and emotion.
The artworks on display examine
the expressions unveiled at the
intersection of art, science and
technology — a collaboration with
the Patti and Rusty Rueff School of
Visual and Performing Arts.
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DANIEL G. ALIAGA

Daniel G. Aliaga and Devdutta S. Niyogi,

STRONG Cities: Simulation Technologies for the
Realization of Next Generation Cities,

National Science Foundation, 01/01/2013-12/31/2015.

Daniel G. Aliaga and Jennifer L. Neville,

HCC: CGV: Medium: Collaborative Research:

A Heterogeneous Inference Framework for 3D Modeling
and Rendering of Cultural Heritage Sites,

National Science Foundation, 07/15/2013-07/14/2016.

Daniel G. Aliaga, Eric T. Matson, Julia M. Taylor,
Haiyan H. Zhang, and Juan P. Wachs,

Collaborative Research: I/UCRC for Robots and
Sensors for the Human Well-being,

National Science Foundation, 08/01/2014-07/31/2019.

WALID G. AREF

Walid G. Aref,

Query Processing and Optimization in
Spatiotemporal Database Systems,

Umm Al-Qura University, 12/01/2014-11/30/2016.

Eugene H. Spafford, Walid G. Aref, Bharat Bhargava,
Chris Clifton, Patrick T. Eugster, and Arif Ghafoor,
Northrop Grumman Option Year 7 funding for CERIAS,
Northrop Grumman Corporation, 08/24/2015-08/31/2016.

MIKHAIL J. ATALLAH

Mikhail J. Atallah, Wojciech Szpankowski, Chris Clifton,
Ananth Y. Grama, Suresh Jagannathan, Aditya P. Mathur,
Jennifer L. Neville, Yuan Qi, Vernon J. Rego, Doraiswami
Ramkrishna, Ruben C. Aguilar, Supriyo Datta,

Zygmunt Pizlo, and Mark D. Ward,

Emerging Frontiers of Science of Information,

National Science Foundation, 08/01/2010-07/31/2015.

Mikhail J. Atallah, Jitesh H. Panchal, and Karthik Ramani,

CPS: Synergy: Foundations of Cyber-Physical Infrastructure for
Creative Design and Making of Cyber-physical Products,
National Science Foundation, 08/15/2013-08/14/2017.

SAUGATA BASU

Saugata Basu,

AF: Small: Algorithmic and Quantitative
Semi-algebraic Geometry and Applications,
National Science Foundation, 06/01/2013-05/31/2016.

ELISA BERTINO

Elisa Bertino, Gabriel Ghinita, and Mourad Ouzzani,
TC: Large: Collaborative Research: Privacy-Enhanced
Secure Data Provenance,

National Science Foundation, 06/01/2011-05/31/2016.

Elisa Bertino,

Monitoring DBMS Activity for Detecting

Data Exfiltration by Insiders,

Northrop Grumman Space Technology, 10/01/2013-09/30/2016.

Elisa Bertino, Stephen J. Elliott, and Kevin J. O'Connor,
Advancing Commercial Participation in the NSTIC Ecosystem,
Daon, 10/01/2013-09/30/2015.

Elisa Bertino,

A Study on Applying White-Box Cryptography

to Secure Drone Delivery Services,

Electronics and Telecommunications Research Institute,
07/01/2015-11/30/2015.

Elisa Bertino and Peter N. Baker,

CICI: Data Provenance: Collaborative Research:
CY-DIR Cyber-provenance Infrastructure for
Sensor-based Data-Intensive Research,

National Science Foundation, 01/01/2016-12/31/2018.

Elisa Bertino,

CICI: Secure Data Architecture: Collaborative Research:
AMDN Framework for Secure Scientific Collaboration,
National Science Foundation, 01/01/2016-12/31/2018

Elisa Bertino,
Informatics Database,
Lilly (Eli) And Company, 08/15/2015-05/15/2016.



Elisa Bertino,

Amendment No. 5 “GEPR: Mineral Nutrient Gene Discovery
and Gene X Environment Interactions Using the Nested
Association Mapping Population in Maize” [Grant 105798],
Donald Danforth Plant Science Center, 8/3/2015.

Elisa Bertino,

Schlumberger Foundation Faculty for the Future
Program Fellowship for Shagufta Mehnaz,
Schlumberger Foundation, 08/01/2015-07/31/2016.

Elisa Bertino,

Monitoring DBMS Activity for Detecting Data
Exfiltration by Insiders-Change Notice No. 03,
Northrop Grumman Space Technology, 9/18/15.

BHARAT BHARGAVA

Bharat Bhargava,

Engineering Security and Performance Aware
Vehicular Applications for Safer and Smarter Roads,
Qatar University, 01/01/2015-12/31/2017.

Bharat Bhargava, Eugene H. Spafford, Patrick T. Eugster,
Ricardo A. Calix, and Saurabh Bagchi,

Northrop Grumman Funding for CERIAS year 6,
Northrop Grumman Corporation, 09/01/2014-08/31/2015.

Bharat Bhargava, Eugene H. Spafford, Walid G. Aref,
Chris Clifton, Patrick T. Eugster, and Arif Ghafoor,
Northrop Grumman Option Year 7 funding for CERIAS,
Northrop Grumman Corporation, 08/24/2015-08/31/2016.

CHRIS CLIFTON

Chris Clifton, Ahmed K Elmagarmid, Mourad Ouzzani,

David S. Ebert, Mireille Boutin, William S. Cleveland,

Timothy F. Collins, and Edward J. Delp,

VACCINE: Visual Analytics for Command, Control,

and Interoperability Environments,

U.S. Department of Homeland Security, 07/01/2009-06/30/2015.

Chris Clifton, Wojciech Szpankowski, Mikhail J. Atallah, Ananth V.
Grama, Suresh Jagannathan, Aditya P. Mathur, Jennifer L. Neville,
Yuan Q4i, Vernon J. Rego, Doraiswami Ramkrishna, Ruben C. Aguilar,
Supriyo Datta, Zygmunt Pizlo, and Mark D. Ward,

Emerging Frontiers of Science of Information,

National Science Foundation, 08/01/2010-07/31/2015.

Chris Clifton,
1415 PRF Research Grant,
Purdue University, 08/01/2014-07/31/2015.

Chris Clifton,
IPA Agreement for Clifton Bingham with NSF,
National Science Foundation 09/09/2014-09/08/2015.

Chris Clifton,
IPA Agreement for Clifton Bingham with NSF,
National Science Foundation, 09/09/2015-01/03/2016.

Chris Clifton, Eugene H. Spafford, Walid G. Aref, Bharat Bhargava,
Patrick T. Eugster, and Arif Ghafoor,

Northrop Grumman Option Year 7 funding for CERIAS,

Northrop Grumman Corporation, 08/24/2015-08/31/2016.

DOUGLAS E. COMER

Douglas E. Comer,

Workshop Identifying SDN Research Problems for
Large-Scale Production Networks,

National Science Foundation, 07/24/2015-01/23/2016.

AHMED K. ELMAGARMID

Ahmed K. Elmagarmid, Chris Clifton, Mourad Ouzzani,
David S. Ebert, Mireille Boutin, William S. Cleveland,
Timothy F Collins, and Edward J. Delp,

VACCINE: Visual Analytics for Command,

Control, and Interoperability Environments,

U.S. Department of Homeland Security,

PATRICK T. EUGSTER

Patrick T. Eugster,

TWC: Small: Practical Assured Big Data Processing in the Cloud,
National Science Foundation, 08/01/2014-07/31/2017.

Eugene H. Spafford, Bharat Bhargava, Patrick T. Eugster,
Ricardo A. Calix, and Saurabh Bagchi,

Northrop Grumman Funding for CERIAS year 6,
Northrop Grumman Corporation, 09/01/2014-08/31/2015.

Patrick T. Eugster,
Secure Streams,
Silicon Valley Community Foundation, 2/20/2015.

Eugene H. Spafford, Walid G. Aref, Bharat Bhargava,
Chris Clifton, Patrick T. Eugster, and Arif Ghafoor,
Northrop Grumman Option Year 7 funding for CERIAS,
Northrop Grumman Corporation, 08/24/2015-08/31/2016.

Patrick T. Eugster,
Hewlett Packard, 3/3/2016.

SONIA A.FAHMY

Sonia A. Fahmy,

NeTS: Small: Meta-Networking Research: Analysis,
Partitioning, and Mapping Tools for Large Experiments,
National Science Foundation, 08/01/2013-07/31/2016.

BRUNO RIBEIRO

Bruno Felisberto Martins Ribeiro,
Discovering Network Processes
in Time-evolving Networks,
Raytheon, 04/01/2016-09/30/2016.

DAVID E. GLEICH

David E. Gleich,

Career- Modern Numerical Matrix Methods for
Network and Graph Computations,

National Science Foundation, 05/01/2012-04/30/2017.

David E. Gleich,

III: Small: Multi-dimensional spectral clustering of
multi-way data and networks with tensor eigenvectors,
National Science Foundation, 07/01/2014-06/30/2017.

David F. Gleich, Wojciech Szpankowski,

Ananth Y. Grama, Jennifer L. Neville, Doraiswami Ramkrishna,
Ruben C. Aguilar, and Mark D. Ward,

Emerging Frontiers of Science of Information,

National Science Foundation, 08/01/2015-07/31/2020.

David E. Gleich,

MINER: Multimodal Networks: A General
Representational Language Applied to Bio-Medical
Hypothesis Generation and Validation,

Stanford University, 03/01/2015-05/31/2018.

David E. Gleich, Ananth Y. Grama, and Ahmed H. Sameh,
Fault oblivious computations,
U.S. Department of Energy, 08/01/2015-07/31/2018.

David F. Gleich, Ananth Y Grama, and Jennifer L. Neville,
BIGDATA: F: Models, Algorithms, and Software
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DIFFERENTIALLY
PRIVATE DATA PUBLISHING

By Ninghui Li

Data collected by organizations and agencies are a key resource in today’s
information age. However, the disclosure of those data poses serious threats to
individual privacy. Differential Privacy (DP) is a mathematical privacy notion

that has been increasingly accepted. An algorithm that satisfies e-DP guarantees
that the output distribution does not change significantly from one dataset to a
neighboring dataset, where this change is bounded by a privacy parameter €. The
intuition is that even if one were to exclude one individual's data, in which case that
individual's privacy can be considered to be protected, one is likely to publish the
same result with a similar probability.

Our research group has studied the relationship between DP and other privacy
notions: including the relationship between differential privacy, sampling, and
k-anonymization, and a new membership privacy framework that includes DP as well
as other relaxations of it as special cases.

Our group has also developed state of the art algorithms for data publishing and
analysis while satisfying DP, including techniques for publishing frequent itemsets,
publishing histograms for low-dimensional data, publishing summary of a dataset
to answer marginal table queries, conducting k-means clustering, and output
classifiers using Support Vector Machine, Logistics Regression, and Decision Trees.

Here I give a bit more details on our recent work on publish graph data with DP,
which was published in 2016 SIGMOD conference. Graph data (e.g. those from

social networking sites) are valuable for research and analysis of social behavior and
trends. A major obstacle impeding the release of such data for analysis is the privacy
concerns of individuals represented in the datasets. Anonymization methods that
simply remove personally identifying information are ineffective. Such methods
maintain the original structure of the network and can reveal unwanted information
to an adversary. With reasonable background knowledge, an adversary is able to re-
identify nodes in the supposedly anonymous graphs.

When applying DP to graph data, there are two variants of DP: in edge-DP, two
graphs are neighboring if they differ on a single edge; in node-DP, two graphs are
neighboring if by removing one node and all edges incident to the node in one
graph, one obtains the other graph. Obviously satisfying node-DP is much harder
than satisfying edge-DP, since removing one node may cause the removal of many
edges. Because of this reason, most existing approaches that apply DP to graphs
consider edge-DP, under the rationale that doing so protects relationship between
two entities from being disclosed. However, the privacy offered by edge-DP is much
weaker than node-DP, and, is insufficient in most settings.

We developed techniques for publishing the node degree histogram of a graph

(which also yields the degree distribution) under node-DP. We introduce a new graph
projection method, which uses an edge-addition reconstruction process to transforms
a graph so that the maximum degree in the graph is no more than 6. We also prove
that publishing the degree histogram after projection has a sensitivity lower than
previous approaches, and in this case, publishing a cumulative degree histogram

after such a projection has an even lower sensitivity. The lower sensitivities mean
that less noise is needed to satisfy DP. We have conducted extensive experiments
using 8 real world datasets and found that our proposed mechanisms have significant
improvement over previous state-of-the-art approaches. Further research is needed
for techniques for publishing other information while protecting privacy.
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Jeff Vitter

Jianlin Xia

David Yau

Faculty Emeriti

Walter Gautschi
Elias Houstis
Robert Lynch
John Rice

John Steele

Visiting Faculty
and Research Staff
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Shi Zhang
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Pam Graf
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PHD RECIPIENTS

May 2015

Jian Cui

Visibility Computation through
Image Generalization

Advisor: Voicu Popescu
Employer: Google

William Culhane

Optimal “Big Data” Aggregation Systems -
From Theory to Practical Application
Advisor: Patrick T. Eugster

Employer: Imperial College London

Alicia Klinvex

Parallel Symmetric Eigenvalue

Problem Solvers

Advisor: Ahmed H. Sameh

Employer: Sandia National Laboratories

Wei Peng

On Several Problems Regarding the
Application of Opportunistic Proximate
Links in Smartphone Networks

Advisors: Xukai Zou, Feng Li, and Ninghui Li
Employer: Intel

Joseph Pfeiffer

Overcoming Uncertainty for Within-Network
Relational Machine Learning

Advisor: Jennifer L. Neville

Employer: Microsoft

Naresh Rapolu

Dynamic Re-Optimization Techniques for
Stream Processing Engines and Object Stores
Advisor: Ananth Y. Grama

Employer: Google

Philip Ritchey

Synthetic Steganography: Methods for
Generating and Detecting Covert Channels
in Generated Media

Advisor: Vernon J. Rego

Employer: Texas A&M University

Christine Task

Privacy-Preserving Social Network Analysis
Advisor: Christopher W. Clifton

Employer: Knexus Research Corporation

Qifan Wang

Learning Compact Hashing Codes with
Complex Objectives from Multiple Sources
for Large Scale Similarity Search

Advisor: Luo Si

Employer: Google
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August 2015

Nesreen Ahmed

Scaling Up Network Analysis and Mining:
Statistical Sampling, Estimation, and
Pattern Discovery

Advisor: Jennifer L. Neville

Employer: Intel Labs

Mohammed Almeshekah

Using Deception to Enhance Security:

A Taxonomy, Model and Novel Uses

Advisors: Eugene H. Spafford and
Mikhail J. Atallah

Employer: King Saud University

Wei-Chiu Chuang

A Programming Framework to Ease
Development of Tightly-Coupled

Cloud Applications

Advisors: Dongyan Xu and Charles Killian
Employer: Cloudera

Zhui Deng

Binary Instrumentation and Transformation
for Software Security Applications

Advisor: Dongyan Xu

Employer: Google

Zhongshu Gu

Securing Visualized System via

Active Protection

Advisor: Dongyan Xu

Employer: T.J. Watson Research Center

Rohit Ranchal

Cross-Domain Data Dissemination and
Policy Enforcement

Advisor: Bharat Bhargava

Employer: IBM

Ryan A. Rossi

Improving Relational Machine Learning
by Modeling Temporal

Advisor: Sunil Prabhakar

Employer: Palo Alto Research Center

Yao Zhu

Parallel Hybrid Sparse Linear System
Solvers with Applications

Advisors: Ahmed H. Sameh and David Gleich
Employer: Bloomberg

December 2015

Ahmed M. Aly

Towards Efficient Processing of
Big Spatial Data

Advisor: Walid G. Aref
Employer: Google

Ignacio Garcia Dorado

Smart Cities: Inverse Procedural, Traffic,
and Weather for 3D Urban Models
Advisor: Daniel Aliaga

Employer: Google

Md. Endadul Hoque
Ensuring Specification Compliance,
Robustness, and Security of Wireless
Network Protocols
Advisors: Sonia Fahmy and

Cristina Nita-Rotaru
Employer: Northeastern University

Abram Magner

Profiles of PATRICIA Tries

Advisor: Wojciech Szpankowski

Employer: University of Illinois at
Urbana-Champaign

Gregory Aaron Wilkin
Efficient Aggregated Deliveries with
Strong Guarantees in Event-Based
Distributed Systems
Advisor: Patrick T. Eugster
Employer: Rose-Hulman

Institute of Technology

Cong Xu

Scheduling and Functionality Offloading
Advisor: Dongyan Xu

Employer: IBM Research

May 2016

Norman (Noor) O. Ahmed
Attack-Resilient Framework for
Distributed Systems

Advisor: Bharat Bhargava

Employer: Air Force Research Laboratory

Mehdi Azarmi

End-to-End Security in
Service-Oriented Architecture
Advisor: Bharat Bhargava
Employer: EMC

Syed Nagvi

Efficient Sparse Bayesian Learning

Using Spike and Slab Priors

Advisor: Yuan (Alan) Qi

Employer: University of Engineering
and Technology

Pinar Yanardag

Information Overload in Structured Data

Advisors: Jennifer Neville and
Vishwanathan Swaminathan

Employer: MIT Media Lab



GRADUATE
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Daniele Midi
Mohammad Mohsen
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Mohamed Mohamed
Mohamed Abdelrahman
Zahran Mohamed
Shahin Mohammadi
John Moore
Pedro Moreno Sanchez
Anand Mudgerikar
Keerthi Raj Nagaraja
Syed Abbas Naqvi
Huda Nassar
Abhiram Natarajan
Shuvra Nath
Alina Nesen
Hai Nguyen
Gen Nishida
Liliane Ntaganda
Oyindamola Oluwatimi
Leo Osvald
Maria Leonor Pacheco Gonzales
Bijeeta Pal
Servio Ernesto
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Hogun Park
Kee Hwan Park
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Spencer Pearson
Kexin Pei
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David Perry
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Checed Rodgers
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Bo Sang
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Austin Schwartz
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Amit Kumar Sheoran

Dong Su
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XiTan

Mingjie Tang
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Dona Gunasinghe

Sergei Uversky
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Miguel Villarreal-Vasquez

Sudharshan Viswanathan
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Mu Wang

Tianhao Wang

Weihang Wang
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Qing Wei
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Meng-Lin Wu
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Yo-Sing Yeh
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Samson Zhou
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ENGAGEMENT

[T'S NO ACCIDENT
PENG-SIU MEL NAMED
DISTINGUISHED ALUMNUS

After an outstanding career and a lifetime of community
leadership, Peng-Siu Mei was presented with the CS
Department’s highest award and named Distinguished
Alumnus of 2016 during a reception held at the Lawson
Computer Science Building.

Peng's life mirrors the words of Malvolio in William
Shakespeare’s Twelfth Night who said, “Some are born
great, some achieve greatness, and some have greatness
thrust upon them.” The self-proclaimed “Accidental
Entrepreneur” shared the story of his ‘unexpected' rise to
success during a presentation (of the same title) he made
to faculty, students, staff and friends of the department.
Before earning his Ph.D. from the CS Department in

1971, Peng earned his A.B. in mathematics from Harvard
in 1959, and an M.S. in mathematics from Brown in 1962.
Peng's achievements have been innumerable, since

he left the West Lafayette campus. Early in his career,
from 1957 to 1973, he worked for Honeywell Information
Systems. During this time, he held a number of technical
and management positions, which spanned computer
systems development, software development, advanced
product research, and product planning. After his work
with Honeywell, Peng joined Teradyne, Inc. in 1973 where
he designed and delivered computer controlled systems
to test automotive electronic modules. During this time,
he also managed engineers and programmers to develop
computer-controlled systems to test integrated circuits.

From 1976 through 1979, Peng went on to serve as Vice
President and General Manager of SESA, Inc.,, the

U.S. subsidiary of an international systems firm. His
responsibilities included directing the development

and marketing of minicomputer-based systems with
applications in communications, manufacturing,
reservation, building control, and general business.
Perhaps his most significant achievement occurred in 1979,
when Peng founded Mei Technology, a business initially
started in his own basement, which grew over the years,
employing nearly 300 individuals by 1999, when he sold
the company and retired. His company became a leader

in the introduction and development of new computer
technologies, and in particular, in the porting of old
applications from old hardware to new off-the-shelf (more
economical) systems.

Peng's awards are numerous. In 1987 and again in 1989, he
received the Outstanding Minority Business Enterprise
Award from the Research and Special Programs
Administration of the U.S. Department of Transportation.
In 1990, he was recognized as the New England Regional
Minority Small Business Person of the Year. In 1994, he
was named Prime Contractor of the Year for the New
England region, after being nominated by a prominent
U.S. Air Force client. An impressive career history and

an admirable citizen, the Department proudly records
Peng's name among the elite honored on the plaque of
Distinguished Alumni.
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ENGAGEMENT

HATS OFF TO LEE CONGDON
DISTINGUISHED ALUMNUS 20819

For more than 37 years, Lee has demonstrated his
leadership qualities in both business and information
technology. He earned two degrees from the department
- his bachelors in 1976 and a master’s in 1977. In 1989, he
earned his MBA in Finance and Management Policy

from the Kellogg School at Northwestern University.

Lee provided a colloquium on the day of his award
presentation titled, What's Changed and What's Coming.
In his talk, Lee revisited the last 40 years of the dramatic
changes in technology. He discussed what he learned at
Purdue in the 1970's and its relevancy to his career. He also
addressed how subsequent changes in technology have
shaped the information technology and financial services
industries.

Lee began his career at IBM as an operating system
developer and held several technology and technical
marketing positions of increasing responsibility while
working there. In his current role, he serves as Red
Hat's Chief Information Officer and is responsible for
global information systems including the technology
strategy, enterprise architecture, information
technology governance, solutions delivery, and
systems operations supporting the company. This
includes enabling Red Hat's business through
services, including technology-enabled
collaboration, knowledge management,
technology innovation, and process
improvement. Before he joined Red Hat,
Lee was managing vice president of
information technology at Capital
One, where he developed and
delivered IT solutions for the firm's
corporate functions and Global
Financial Services group.Prior to
his work with Capital One, Lee was
the senior vice president of Strategic
Initiatives at Nasdaq, where he led
the organization's efforts to identify,
implement, and operate technology
solutions for Nasdaq Japan, Nasdaq Europe,
and other strategic global ventures. Lee also worked
at Citicorp, where he achieved multiple global technology
initiatives for both the private and corporate banks.
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They came, they saw, they conquered!

Three individuals were selected by the Department of Computer Science to receive the prestigious honor of Outstanding
Alumni of 2015. Faculty, students, staff and friends of the department gathered to celebrate the numerous achievements
of Hoi Chang, Rahul Chari, and Michael Stoppelman, who were recognized in a ceremony held this past fall in the
Richard and Patricia Lawson Computer Science Building.

Hoi Chang (M.S. '98) (PhD 2003)

Hoi earned both his master’s and his doctoral
degrees from the department in 1998 and
2003. When Hoi was a graduate student,

he collaborated with Mike Atallah (his
advising professor), John Rice (professor
emeritus) Tim Korb (former assistant head

of the CS department), and Eric Davis (local
entrepreneur) to establish Arxan Technologies.
Hoi is a co-founder of the software company,
which provides application-hardening tools
using technologies originated from his PhD
research. Throughout his twelve-year tenure
with Arxan, he served as chief software
architect, and later was named vice president
of technology for the company. He led the
creation, design, and development of major
products, which have received numerous
awards from the industry and propelled the
company to become a leader in the commercial
application-hardening space. TA Associates,

a large private equity firm, acquired Arxan in
2013. Since then, Hoi has turned to his passion
of being an independent app developer,
creating apps for general users. He has
released apps on the Mac App Store, including
his most recent (and highly rated) Copyem
Paste, which is a Mac app for speeding up
clipboard-related workflows.
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Rahul Chari (M.S. 2001)

Rahul earned his master’s degree in 2001

and was advised by Department Head Sunil
Prabhakar while he was a student. Rahul

is the Vice President of Engineering for
Flipkart, which he joined in 2011 through

the acquisition Mallers Inc. He currently
spearheads the supply chain technology
division and leads the charge to build the best-
in-class supply chain management system

for e-commerce covering order management,
warehousing and transport management

and eCommerce fulfillment innovation to
create value for customers at Flipkart. Prior to
Flipkart, Rahul co-founded Mallers, Inc. and
served as its Chief Technology Officer. He built
MIMES360, the flagship product of Mallers

Inc., which was a platform for management
and distribution of digital content to various
legal online streaming sites and apps. Before
his work with Mallers, Rahul worked at Cisco
Systems, where he was part of the team that
developed the market changing MDS 9000
family of SAN switches. He has architected
and executed the development of solutions,
such as SAN Based Data Migration and
Extended SCSI Copy for the SAN. Rahul is
named on multiple storage virtualization
related patents and has been actively involved
in storage technologies and standards such as
SCSI, Fibre Channel, iSCSI and RAID.

Michael Stoppelman (B.S. 2003)
Michael earned his bachelor’s degree from

the department in 2003. In 2007, he joined
Yelp as a software engineer and rebuilt the
company's search engine. Yelp develops, hosts
and markets Yelp.com and the Yelp mobile app,
which publishes crowd-sourced reviews about
local businesses. Yelp—the modern-day yellow
pages—is used by millions of consumers
everyday who seek reliable reviews and
information, ranging in searches for the best
restaurant to the most prominent cardiologist
(in a specific area). Michael has been promoted
to several senior roles during his career with
the company. Asthe current vice president of
engineering, he is responsible for overseeing
the company’s rapidly expanding engineering
team and leads the company’s technical
recruiting efforts. Prior to his work with Yelp,
Michael was a senior software engineer and
tech lead for the AdSense Traffic Quality team
at Google.




GUEST
SPEAKERS

Lotfi ben Othmane - 8/19/2014
Incorporating Attacker Capabilities
in Risk Estimation and Mitigation
Fraunhofer SIT, Germany

Alejandro P. Buchmann - 8/25/2014
UkuFlow and TUuNet: A Platform
for Application Development on
Wireless Sensor-Actuator Networks
and a Metropolitan Scale Testbed
Technical University of Darmstadt

Weili Han - 8/26/2014
Empirical Study on Chinese Web Passwords
Fudan University

Elaine Shi - 8/27/2014
Tree-based Oblivious RAM and Applications
University of Maryland

Rean Griffith - 9/16/2014

Enabling Hadoop for the Cloud: Virtualization,
Data-Management and Storage Optimizations
VMware

Thomas Ristenpart - 9/26/2014
Getting to the Cloud and Using it, Securely
University of Wisconsin-Madison

Grace Ngai - 10/16/2014

Service Learning as a Requirement —
Implementations and Pedagogy

Hong Kong Polytechnic University, Hong Kong

Pradeep Dubey - 11/7/2014

Big Data: An Opportunity Knocking

on the Doors of Computing

Director of Parallel Computing Lab, Intel Labs

Petros Drineas - 11/24/2014

RandNLA: Randomized Algorithms in
Numerical Linear Algebra Petros Drineas
Rensselaer Polytechnic Institute

Matthew Fredrickson - 12/15/2014
Inference Attacks: Understanding
Privacy in the Era of “Privacy is Dead”
University of Wisconsin-Madison

Bruno Ribeiro - 1/15/2015

Mining and Predicting a Complex Networked
World: Theory, Models and Applications
Carnegie Mellon University

Jeremiah Blocki - 1/20/2015
Usable and Secure Human Authentication
Carnegie Mellon University

Conte Distinguished Lecture,

Dana Randall - 1/21/2015

Phase Transitions in Algorithms and Applications
Georgia Tech

Stephen Checkoway - 1/22/2015
Revealing Reality Through Reverse Engineering
Johns Hopkins University

"
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Arnab Nandi - 1/23/2015
Building Interactive Database Systems
Ohio State University

Jean Honorio - 2/2/2015

Learning Structure from Data:
Applications, Algorithms, Statistical
Efficiency and General Frameworks
MIT CSAIL

Ardaian Amiri Sani - 2/5/2015
Rethinking System Support for I/O Devices
Rice University

Nadav Amit - 2/9/2015
Addressing Common Virtualization Shortcomings
Israel Institute of Technology

Milos Gligoric - 2/10/2015
Regression Testing for Modern Development
University of Illinois at Urbana-Champaign

Aniket Kate - 2/12/2015

Minimal Trusted Hardware Assumptions
for Privacy-Preserving Systems

Saarland University in Germany

Sudeepa Roy - 2/16/2015
Taming the Big Data Elephant
with Query Explanations
University of Washington

Zuehai Qian - 2/19/2016

Taming Relaxed Memory Consistency and
Non-determinism in Parallel Systems
University of California Berkeley

Uiannan Wang - 2/23/2015
Making data analysis really about analysis
UC Berkeley

Ankit Singla - 2/26/2015
Jellyfish: Networking Data Centers, Randomly
University of Illinois at Urbana-Champaign

Debmalya Paigrahi - 3/2/2015
Network Algorithms in the Internet Era
Duke University

Hemanta K. Maji - 3/3/2015
Resilient Building Blocks for Secure Computation
University of California

Yiying Zhang - 3/6/2015
Rethinking Storage Vertically
University of California, San Diego

Paraschos Koutris - 3/9/2015
Building the Foundations of Data
Management for the Modern Era
University of Washington
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Aditya Bhaskara - 3/10/2015
New Algorithmic Techniques in Machine Learning
Google Research, NYC

Swarun Kumar - 3/12/2015

Pushing the Limits of Wireless Networks:
Interference Management and Indoor Positioning
MIT

Karthik Raman - 3/23/2015
Man+Machine: Machine learning
with Humans-in-the-Loop
Cornell University

Yinan Li - 3/25/2015
Analytic Query Processing at Bare Metal Speeds
University of Wisconsin-Madison

Anshumali Shrivastava - 3/26/2015
An Excursion in Probabilistic
Hashing Techniques for Big Data
Cornell University
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Alekh Jindal - 3/30/2015
Towards One-Size-Fits-All Data Systems
MIT

James Faghmous - 3/31/2015
Data-Intensive Scientific
Discovery in the Big Data Era
University of Minnesota

Prasang Upadhyaya - 4/2/2015
Managing Premium Data
The University of Washington

Ruta Mehta - 4/7/2015
Games, Equilibria, and Evolution
Indian Institute of Technology, Bombay

Michael Kapralov - 4/9/2015
Igorithms for Modern Graph Analysis
IBM T.J. Watson Research Center

Yinzhi Cao - 4/13/2015
Enhancing System Security and
Privacy with Program Analysis
Columbia University

Walter S. Lasecki - 4/15/2015
Crowd-Agents: Creating
Crowd-Powered Interactive Systems
University of Rochester

Danai Koutra - 4/16/2015

What's in my data? Fast, principled
algorithms for exploring large graphs
Carnegie Mellon University

Distinguished Alumnus,

Lee Congdon - 4/17/2015

What's Changed and What's Coming
Red Hat

Zachary Kincaid - 4/20/2015
Parallel Proofs for Parallel Programs
University of Toronto

Elias Bareinboim - 4/21/2015
Generalizability in Causal Inference
University of California, Los Angeles

Lin Tan - 4/21/2015

Defect Detection and Prediction
Through Text Analytics
University of Waterloo

Murali Krishna Ramanathan - 4/21/2015

Vijay Chidambaram - 4/23/2015
Performance and Reliability

in Modern Storage Systems
University of Wisconsin-Madison

Manish Gupta - 9/17/2015

Data Analytics for Personalized
Services and Transforming Lives
Xerox Corporation

Shuo Chen - 9/22/15

Enabling Real-World
Online-Service Developers to Verify
Their Protocol Implementations
Microsoft Research Redmond

Conte Distinguished Lecture,

Gerhard Weikum - 10/1/2015

Big Text Data: from Names and

Phrases to Entities and Relations
Max-Planck Institute for Informatics (MPII)
in Saarbruecken, Germany

Carlos Vanegas - 10/9/15

Urban Modeling and Visualization:
A Path from PhD Research to Startup
to Commercialization

Synthicity Berkeley, California

Indrigit Roy - 10/14/2015

Practical Systems that Leverage

Main Memory and Non-Volatile Memory
Hewlett Packard Labs

Rahul Sharma - 10/15/2015
Proofs for Performance
Stanford University

Xiangyu Zhang - 10/20/2015
Forced-Execution of Binaries and

iOS Apps to Disclose Malicious Behavior
Purdue University

Professor Michael Bailey - 10/22/2015
Measuring, Modeling, and

Predicting Internet Abuse

University of Illinois at Urbana Champaign

Dimitrios Koutsonikolas - 10/26/2015
Enabling Motion Detection on Commodity
WiFi Devices using PHY Layer Information
University at Buffalo, SUNY

Ruijum Zhao - 10/26/2015
Optimal Control Theory and its
Application in a Malaria Model
Minnesota State University

Dave Schrader - 11/3/2015
Cutting-Edge Analytics for Business,
Non-Profits, and Sports Teams
Teradata Corporation

Kevin Brown - 11/5/2015

Have Abstraction and Eat Performance Too:
Optimized Heterogeneous Computing with
Parallel Patterns

Stanford University

Chenggang Wu - 11/5/2015
Reproducing Concurrency
Bugs Using Local Clocks
Berekely

Yung-Hsiang Lu - 11/16/2015
Opportunities and Challenges
in Global Network Cameras
Purdue University

Yiying Zhang - 11/23/2015
Rethinking Data Center Racks Vertically
Purdue University

Alex Liu - 12/2/2015
Algorithmic Approaches to
Networking and Security
Michigan State University

Zhigiang Lin - 12/3/2015

Automatic Generation of Authenticated
Messages for Security Testing of Mobile Services
University of Texas at Dallas

Conte Distinguished Lecture,
Andreas Zeller - 12/7/2015
Mining Sandboxes for Security
Saarland University

Mohammad Sadoghi - 12/7/2015
When velocity and volume meet, and beyond ...
IBM T. J. Watson Research Center



Carlee Wong - 12/17/2015
Smart Data Pricing
Princeton University

Dr. Deeparnab Chakrabarty - 1/11/2016
Understanding Wolfe's Heuristic:
Submodular Function Minimization
and Projection onto Polytopes
Microsoft Research

Dr. Kyle Fox - 1/14/2016

Geometry and Topology Meet Graph Algorithms

Duke University

Ahmed Eldawy - 1/19/2016
SpatialHadoop: A MapReduce
Framework for Big Spatial Data
University of Minnesota

Xin Jin - 1/21/2016

Dynamic Control of Software-Defined Networks

Princeton

Arun Kumar - 1/25/2016

Making it Easier to Build and
Deploy Advanced Analytics
University of Wisconsin Madison

Paul Hovland - 1/26/2016

Program Analysis and Transformation
for Scientific Computing

Argonne National Laboratory

Vincent Liu - 2/4/2016

Improving the Cost and Reliability
of Data Center Networks
University of Washington

Arjun Radhakrishna - 2/8/2016
Program Synthesis: Beyond Correctness
University of Pennsylvania

Ce Zhang - 2/11/2016

DeepDive: A Data Management System
for Machine Learning Workloads
Stanford University

Byoungyoung Lee - 2/15/2016
Protecting Computer Systems by
Eliminating Vulnerabilities
Georgia Institute

Andrei Stefanescu - 2/18/2016

Toward language-independent

program verification

University of Illinois at Urbana-Champaign

Michael Forbes - 2/22/2016
Randomness, Algebra, and Computation
Princeton University

Honggiang Liu - 2/25/2016

Fill but do not spill: achieving

efficiency and robustness simultaneously
in cloud infrastructures

Microsoft Research, Redmond Lab

Roopsha Samanta - 2/29/2016
Computer-aided Programming

for Concurrency and Beyond

Institute of Science and Technology Austria

Benjamin Delaware - 3/2/2016
Synthesis by Fiat
MIT

He Wang - 3/3/2016

I.am a Mobile Device and

I can Sense my User's Location

University of Illinois at Urbana-Champaign

DEVERENLEI

Qixing Huang - 3/7/2016
Visual Computing Using Big 3D Data
Toyota Technical Institute

Alec Jacobson - 3/10/2016
Breaking Barriers between
Humans and Geometry
Columbia University

Alina Ene - 3/21 2016

Optimization of Submodular Functions:
Models, Algorithms, and Applications
University of Warwick

Tayfun Tezduyar - 3/23/2016
Space-Time FSI Computation: It's Worth It
Rice University

Chengyu Song - 3/23/2016
Preventing Exploits Against Memory
Corruption Vulnerabilities

Georgia Institute of Technology

Aida Nematzadeh - 3/28/2016
Computational Models of Natural
Language Learning and Processing
University of California

Min Suk Kang - 3/30/2016
Non-traditional DDoS Attacks and Defenses
Carnegie Mellon University

Sameer Singh - 3/31/2016
Interactive Machine Learning
for Information Extraction
University of Washington

Sushant Sachdeva - 4/7/2016

Fast Algorithms for Optimization
and Learning on Graphs

Yale University

Christina Boucher - 4/11/2016

Detecting and Correcting Mis-assembly
Errors in Draft Genomes

Colorado State University

Vipul Goyal - 4/20/2016
Advances in Non-Malleable Cryptography
Microsoft Research, India

Pabitra Pal Choudhury - 5/26/2016
Classification of Genes and Proteins Using
Mathematics (Motivated to New Drug Research)
Indian Statistical Institute, Kolkata
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$5,000 - $9,999
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Ms. Katherine Bissell

Mr. Randolph J. Reece

Dr. David C. Spellmeyer

Dr. Stephen Tolopka and
Mrs. Janet Tolopka

Mr. Stephen Zimmerly and
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Mr. Walid G. Aref
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Mrs. Karen Atallah
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Mr. Kevin Brabec and
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Dr. Jimmy Chen

Mr. Rui Chen
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Mrs. Mary Clamons
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Dr. John A. Fitch III

Mrs. Marilyn A. Forsythe
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Mr. Bill Weaver

Mr. Robert J. Hemmig
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Mr. Mark Kepke and
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Mr. Aaron Kunze and
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Dr. Peng-Siu Mei and
Mrs. Elaine Mei
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Mrs. Michelle Mensik

Selim Mizrahi

Mr. Saket Navlakha

Dr. Rodney R. Oldehoeft

Mr. Amit R. Philip

Mr. Brian A. Redding

Mr. Stephen Salisbury and
Mrs. Laura Salisbury
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CORPORATE PARTNER HUNUR ROLL

$100,000 AND ABOVE

Cisco System, Inc.
Harris Foundation
Qatar Foundation

$10,000 - $99,999

Allegient
Bloomberg L.P.
Boeing Defense,

Space & Security
Booz Allen Hamilton, Inc.
CACI International Inc.
EMC Corporation
Eli Lilly and Company
Eli Lilly and Company Fdn.
Facebook, Inc.
General Motors Fdn. Inc.
Google Foundation
Hewlett Packard Enterprise
Humana Inc.
IBM
IBM International Foundation*
MISO Energy
NextGear Capital Inc.
Northrop Grumman
Qualcomm Inc.
Salesforce
Sears Holdings Corporation
Silicon Valley

Community Foundation

State Farm Mutual Auto Ins. Co.

West Monroe Partners

$5,000 - $9,999

AT&T

Allston Trading, LLC

AppFolio, Inc.

Apple Inc.

Blue Horseshoe Solutions, Inc.

CTC Trading Group LLC

Charles River Development

Enova

Epic Systems Corporation

ExxonMobil Chemical Company

General Electric Company

Hulu, LLC

Informatica Company

Interactive Intelligence

Land O'Lakes Inc

Liberty Mutual Ins. Group

Lutron Electronics Co. Inc.

Microsemi

Nextiva

Nielsen Media Research

Qualtrics

Raytheon Technical
Services Co. LLC

Razorfish and Affiliates

Rockwell Collins Inc.

Sonoma Partners, LLC

TATA Consultancy Services Ltd.

Tides Foundation

VMware Inc.

Wal-Mart Stores, Inc.

Yelp, Inc.

$1,000 - $4,999

Alionscience
Benevity AEF - Google Inc.*
Benevity AEF - Microsoft*
Crowe Horwath LLP
Deloitte Foundation*
FactSet Research Systems
Fidelity Charitable Gift Fund
Harris Corporation
Intel Corporation
Intel Foundation*
Just Give Org*
Lyons Consulting Group, LLC
Microsoft Corporation
Milliman, Inc.
Monsanto Company
Northrop Grumman
Corp Charity Trust
Northrop Grumman
Foundation*®
P & G Fund*
Raytheon Integrated
Defense Systems
Taylor Exhibition Services Inc.
The Climate Corporation
Union Pacific Company

$100 - $999

Arkansas Best Corporation®
Benevity AEF - Oracle®
Boeing Company*
CSG Systems Incorporated*
Eli Lilly & Company Foundation*®
Hewlett-Packard
Company Foundation*
Lockheed Martin Univ MGP*
Microsoft Corporation®
Oracle-MGP*
Raytheon Company*
Red Hat Matching
Gifts Program*
Salesforce*
SC Johnson Fund/MG*
Shell Oil Company Fdn*
Silcon Valley Community
Foundation - Symantec
Giving Station*
Silicon Valley Comm. Fdn.
Xilinx Community Fund*
Teradata*
The Boeing Company Gift
Match/BPAC Program*
The Hershey Company*
3M Foundation Inc.*

$1-$99

Research Affiliates, LLC*
Your Cause Paying Agent for
Corporate Giving Program*

*Matching Gift Program



PREMIER

Cisco

Eli Lilly and Company

IBM

Intel Corporation

Lockheed Martin

Microsoft Corporation

Northrop Grumman

Qatar Computing Research Institute
Qualcomm, Inc.

PARTNER

Booz Allen Hamilton, Inc.
Google

Harris Corporation

Indiana Economic Development Corporation
Interactive Intelligence
National Security Agency
NextGear Capital

Sears Holdings Corporation
TechPoint

The Boeing Company

West Monroe Partners, LLC

FRIEND

Allegient

Allston Trading

Amazon

AppFolio

AT&T

Bloomberg

Blue Horsehoe Solutions, Inc.
Caterpillar

Charles River Development
Chicago Trading Company, LLC
CyberMetrix, Inc.

EMC/RSA Security

Enova

Epic

ExxonMobil

Facebook

FactSet Research Systems, Inc.
Fluke Networks

General Electric

General Motors
Hewlett-Packard

Hulu

Humana

Informatica

Land O'Lakes

CORPORATE PARTNERS PRUGRAM

Liberty Mutual

Lutron Electronics
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MISO Energy

Monsanto

Nextiva

Nielsen

Qualtrics

Raytheon Company
Razorfish

Rockwell Collins
Salesforce

Sonoma Partners

State Farm

Tata Consultancy Services
Teradata

The Climate Corporation
Twitter, Inc.

Union Pacific

VMware, Inc.

Walmart

Yelp, Inc.




FACILITIES

Facilities Overview

The Computer Science Department is dedicated to providing high-quality
computing facilities for use by faculty, students, and administrative
personnel. The facilities are operated by Department and College of
Science technical staff who are responsible not only for the installation,
repairs, and maintenance of the systems, but who also assist faculty and
students with equipment acquisitions and support for instructional and
research projects.

General Facilities

General Department computing facilities are available for both
administrative activities (such as the preparation of research reports
and technical publications) and research needs that are not supported
by other dedicated equipment. The main server systems are multi-
core multiprocessors with large main memories and large disk arrays
for storage. A variety of workstations and laptops are used by faculty,
staff, and students throughout the Department. The Department

has also purchased compute nodes in the Hammer, Rice and Snyder
supercomputing clusters and terabytes of storage space in the SAN
managed by the central research IT service on campus (RCAC). These
resources are available to all Department researchers, and additional
nodes/storage are available for individual purchase.

Instructional Facilities

The Department operates eight instructional laboratories for both
undergraduate and graduate Computer Science courses. They include
over 200 X86-based workstations running Linux and Windows. Two of the
labs are collaborative labs dedicated to group learning with the assistance
of interactive technology. The devices instructional lab includes a locker
system that allows convenient access for students to a number of devices
such as the latest Raspberry Pi technology, Oculus Rift VR goggles, Parrot

Drones, and Leap Motion controllers. This lab is open to CS students and
student groups for experimentation with some of the latest technology.
The new (spring 2016) graphics lab includes workstations with Nvidia GTX
970 GPUs to support CUDA development in CS graphics courses.

I/0 Equipment

The Department operates more than 60 laser printers, eight of which
are multi-function. There are 10 conference rooms with 80" displays,
and audio and video conferencing equipment. The Department also
has mobile video conferencing stations and digital video cameras. The
main atrium of the building features a 184" video wall for educational,
informative, and recreational use.

Networking Services

The Department has state-of-the-art networking technology to provide
access to systems in the department, across campus, and throughout the
world. All desktop connections are 1Gbps. The core infrastructure is 10
Gbps and the wiring in the Lawson Computer Science building supports
10Gbps to the desktop. There are over 75 Ethernet VLAN-capable switches
from Dell, Forcelo, and Cisco Systems. This network infrastructure is
connected to the campus backbone by redundant fiber links. The campus
is connected to multiple high speed Internet backbones, including
Abilene/Internet2 and I-Light. DSL, cable, fiber, and cellular data services
are available in the community for remote access from home.

Information Technology at Purdue (ITaP)

ITaP, the central campus IT group, supports general instructional

labs, wireless networking, and presentation facilities in classrooms.
ITaP's Research Computing (RCAC) group also maintains multiple
supercomputing clusters and large storage area networks for course and
research computing.
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