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The Department of Computer Science at Purdue University commemorated its 50th
anniversarywith celebrations, guest speakers,and special events. It was ayear of reflection—
reflection on a rich history of more than 50 years of continued progress, always striving to
meet the needs of a dynamic student body, their potential employers, and a society who

greatly benefits from advances in computer science. With humble respect, the department’s
success is attributed to an ongoing achievement of leadership in research and education.
Purdue Computer Science stands proudly on the shoulders of the giants who pioneered the
way, generously leaving a harvest of knowledge to build upon.
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LOOKING BACK, MOVING FORWARD

SUNIIL
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It was a time of jubilation, but also of reflection as we celebrated Purdue Computer Science’s 50th
anniversary. Established in October 1962, our department has the unique distinction of being the
oldest computer science department in the country. For an entire year we celebrated our history with
special events, distinguished guests, relishing the fellowship with our friends and alumni.

As far as history goes, computer science is a relatively modern discipline. However, its roots emerged
from the ancient sciences with a history dating back to 2700 BCE with the invention of the abacus
— the first tool for computing. We've come a long way since the abacus, but some of the greatest
challenges lie ahead. Computer science and its integration into our daily lives is increasing at break-
neck speed — heavily integrated in our home and work environments.

How the future unfolds, no one knows for sure—just ten years ago, Facebook, Twitter, Instagram and
smart phones didn’t exist! What are the next discoveries that will transform our lives and how do we
prepare the next generation, who will create and shape the new technologies?

One thing is for certain ... we must attempt to imagine the next fifty years, so we can lay
the groundwork for the future of our department. Data from the Bureau of Labor Statistics
show that by 2020, there will be 1.4 million new computer science jobs, but only 400,000
computer science students to fill them, as recently published in an article in U.S. News
and World Report. Findings also indicate that the number of computer science jobs is
growing at a pace two times the national average for job growth.

This report merely reiterates what our department has been experiencing the past

few years, if we hope to accommodate the exploding population of students seeking a

computer science degree and a workforce eager to hire them. The future also challenges
us to improve our diversity, especially among underrepresented populations, meanwhile
bolstering our recruitment and retention rates.

Moving forward through the next 50 years, we are excited to be part of the university

supported Purdue Moves — a strategic effort set forth by President Daniels that will

culminate in a near 30% expansion of our entire department. Part of this expansion

willinclude hiring 20 new faculty members, who will help us build onatremendous

legacy set forth by the pioneers of computer science who founded our first
department.

The future holds great promise, as we look back with great pride, moving
forward with great excitement!



@@M@WWE@ The Department of Computer Science
at Purdue University celebrated its
SCIENCE 50th year anniversary from the fall of

ST 2012 to the spring of 2013. The year
'—= marked a variety of celebrations,
Pr—+¢ MNNHWE@@ME&W as the department welcomed back

alumni, friends, and their families. The
celebration kicked off in the fall with a day chock-full of events, including
a CS camp for K-12 students, tours of the Lawson building, robotics
demonstrations, and a tribute performance by the Purdue “All-American”
Marching Band. CS faculty provided history of the department and three
lectures by Kevin Grazier, Purdue alumnus and scientific advisor for
Hollywood film and television, Dan Reed, Vice President of Research and
Economic Development of the University of lowa, and Mike Stoppelman,
Vice President of Engineering, Yelp. The closing celebration was held in
the spring, culminating with presentations by Professor Deborah Estrin
of Cornell Tech; Dr. Farnam Jahanian, Assistant Director for Computer
and Information Science and Engineering Directorate at the National
Science Foundation; Professor Fran Berman of Rensselaer Polytechnic
Institute, and Dr. Vint Cerf, commonly referred to as the Father of the
Internet. The Harris Corporation, Google, and the Nielsen Company
provided support for the events.
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CS SELECTS THREE OUTSTANDBINGFAEUMINI

The Department of Computer Science and the College of Science recognized three individuals for the 2012 Computer

~ Science Outstanding Alumni distinction. Robert Balog (BS '87), Ronald Boisvert (MS’77 and PhD ’79), and Marc Shinbrood

(BS’72) were honored by faculty, staff, and students during an awards ceremony.

Ql’'s RESEARCH FEATURED IN DRUG DEVELORMENTEIDISCOVERYS

An article in the August 2012 issue of Drug Development & Discovery magazine, “Bringing Stem Cells to the Forefront”
prominently features the research of Yuan (Alan) Qi, assistant professor of computer science, statistics, and by (courtesy)
Biology. The article focuses on combating cancer by identifying and isolating cancer stem cells. Dr. Qi’s research of
cytometry coupled with supercomputing may provide the necessary tools for this.

WAGSTAFF SETS TWOIWORLDRECORDS IN'FACTIORIZATIOIN

Samuel Wagstaff, professor of computer science and CERIAS fellow, has set two new world records in computer-based
mathematics. One of these records was achieved years before experts had predicted. Wagstaff announced record
factorizations by the Elliptic Curve Integer Factoring Algorithm, primes of 79 and 75 decimal digits.

ALIAGA PROJECT; RECEIVES/NSE GRANIE

Associate Professor, Daniel Aliaga and his co-investigator, Professor Dev Niyogi, earth and atmospheric sciences,
received a $552,000 research granted from the National Science Foundation for their project “STRONG Cities: Simulation
Technologies for the Realization of Next Generation Cities.” The award will be used to create a computational framework
for producing next-generation new city designs or modifications to existing cities and, in doing so, will address what has
been called the “ultimate design challenge”: urbanization.

BERTINO SELECTED NEW, DIRECTIORIOEDISCOVERMPARKISIEYBERICENTER!
Professor Bertino, who joined the Purdue faculty in January 2004, has served as interim director of the Cyber Center since
July 2010, succeeding Professor Ahmed Elmagarmid.

CS UNDERGRADUATE NAMEDX EEGACYAMAKER
Samantha Feulner, a juniorin computer science was named one of Purdue University’s “5 Students Who Are Legacy
Makers” in October 2012.

GRACE HOPPER'ATTEN DANCE!CONTINUESHIO'GROWIEORICSAWOMEIN

Ten women from Purdue Computer Science (two more than the previous year) attended the annual Grace Hopper
Celebration in Baltimore, Maryland. The celebration is host to conferences that feature the research and career interests
of women in computing.



ALUMNUSGIVESICERIASISEMINAR R S
Former Purdue Computer Science undergraduate, Chris Kanich returned to hlsalnh
Security Seminar for the Center for Education and Research in Infomfa'tlon Assuran
seminar, “Understanding Spam Economics”, explored the mechanisms and éffecﬂ’tehe(i?m_
scams, providing an understanding of which is necessary for counteracting cybercrlme 4"'

AWSOIN SRIOWEAS]ZS N EWARIFIN A E LTINS .
During the fifty-year celebration, the building featured projects of several artists whos% k 'U.S-g
mtersectlons of computer smence and artistic expressnon On the second floor Petrbm 0 ?-*(a ‘*‘2

design at Purdue, and his art and research in computatlonal color design methods has beea

In addition, Professor Greg Frederickson’s work also appears on the second floor. His col}eﬁt on,
Mathematical Art”, is a series of computer-generated images that illustrate geometric dlss:em S
sophistication. David Spellmeyer contributed a series of striking photographs of mtyscapes tlt
which were displayed on Lawson’s third floor. o e
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RURDBUEICSISIUBENTSHIRIUMPHANILGARNERING TOP PRIZESIAT [H]A@KE@M .
Three Purdue CS undergraduates, sophomore Nathaniel Cherry, senior Derek Li, and senior Bre _- ouse t
honors in HackerRank, a competitive intercollegiate hacking league. This year’s event drew twenty sch !
than 1,500 competitors vying for a portion of the $10,000 prize money. Woodhouse tied for first place'
Tufts University, splitting the top prize of $5000. Li and Cherry also emerged victorious in the ove

the remaining $5,000 among those who cracked the final challenge. #
4

BUCIERINAMEDIEELEEOWIOEMHEFAMERICAN MATHEMATICAL SOCIETY (AM] 1
Bradley Lucier, professor of computer science and mathematics, has been named a Felf N of t
Society (AMS). The Fellows of the AMS program recognizes members who have made outsta nd
creation, exposition, advancement, communication, and utilization of mathematics.
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NEVILLE 10 [RECENE [FUNDBS [FEREIVIE SN ERIFERSIEl S NE SE] F] A'Iiﬁ@l‘f' -
Assistant Professor Jennifer Neville advises two of the four project teams selected fo h! 14 3
by the Center for Science of Information (CSol). Neville supervises graduate student, P
“Investigation of Metabolic Phenomena Using Information Theory” and graduate student Su ' "
project “Graph Inference based on Random Walks”. - ;'J _
-
INEVIEMORIANMHEHS HIREERANMYABHNMANKAR » a s
Shreeram Abhyankar, Marshall Distinguished Professor of Mathematics since 1988, dmd.df u"" t )
He was 82 years old. Born in Ujjain, India in 1930, Abhyankar earned his PhD from Harvard Ulywersity in 19
joining the faculty of Purdue University as a full professor in 1963, he was an associate professor of mathe
Cornell University and Johns Hopkins University. He was named a Marshall Distinguished Professor in 196 _
also a professor of industrial engineering by courtesy. His numerous honors include being repFntly named
American Mathematical Society. — -
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ABET AWARDS CS ALUMNUS DIS N@@ SHE@ SERVH@E AARD) ’
MS °71, Phlj ’74) received the highest honor that ABET, the recognlzed accreditor for college

oplied SCIénce, bestows Zweben accepted the award during the 2012 ABET Annual Awards
e ! r

.‘V" >
ACM NAMES TH I?EE CS FAGUJLTY TINGUISHED SCIENTISTS
"“; garmid Associate Professor Tony Hosking, and Associate Professor Ninghui Li were named
I ""T,\ sociation for Computing Machinery (ACM). This honor was in recognition of their
hments and contributions in computing. The ACM Distinguished Member designation is

tinction (between Fellow and Senior) for ACM members. Less than 10% of ACM members
“'FE e;deS|gnat|on
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CS ALUMNUS PUBLISHES IT VEL
red The Phoenix Project: A Novel About IT, DevOps, and Helping Your Business Win with Kevin

;‘éﬁ artment named Kim an Outstanding Alumnus in Spring 2007. He also co-authored
afford, while still an undergraduate at Purdue.
CS ALUMNA NAMED DIST?iNG ISHED! W@MAN SCHOLEAR
1t é De rtmeh“t of Defense Analysis at the Naval Postgraduate School, Dorothy E. Denning was
|hgu‘ishedjWomen Scholars of Purdue University’s Susan Buckley Butler Center for Leadership
4 ion celebrates alumnae who have made significant contributions in their academic and

ies. Ijig‘f_es‘ée-r’Dennmg received her PhD from the department in 1975, was hired after graduation
>SS0 the'f\-p*omoted to associate professorin 1981.

i“' §rPa H‘Ek Eugster earned the sponsored research award from Google. Google Research awards

d 3 nres;r-ucted gifts to universities to support the work of world-class, full-time faculty members at
around the world. The project, Geo-Distributed Big Data Processing is joint work with PhD students
ath and Jullan Stephen and postdoctoral research assistant Kirill Kogan. Eugster’s award provides

4 " | 'P .

CEI ES TTHE @@?@TAN@ NG COMMERCIABZATIONAWARD

ofessor Mikhail Atallah received the Outstanding Commercialization Award for Purdue University Faculty.
sente Purdue Research Foundation’s Office of Technology Commercialization, which supports the

N tiatives of the universit
. %‘i’ih %

'~ ciate r_ essor of blologlcal sciences and computer science received a research grant from the
e Foundation 1th an estimated total of $480,195 through May 2016. The project that earned this NSF
pl Mmr(m Protein Functional Sites Identification Using Sequence Variation.” Kihara is the single
westigator. >
® -ﬁ SN P
NS Em@w@mw FROMIEM
Prof essor Nlnghw Li and Assistant Professor Yuan (Alan)
ag rant from IBM for their project, “Analytics for Insider
o ﬁ d P‘rev,en-ﬁfm” for whlch they are both co-principal
I 3 e P . ‘h:_-‘(?-‘..

ROFE@S@IF@
SOr ‘ tbnyHoskl.hg is the recipient of a sponsored
- ‘ ?'I_' 1

mg Inc. for his project titled “Memory
e Device Platforms.” The award of $200,000
The lead graduate student working with
ned with Qualcomm the summers of 2012



20[121Rh DIGRADIWINS BALLOUS-PAZERIIQ:DISSERITATION AWARD

Recent graduate, Mohamed Yakout won the prestigious Ballous-Pazer I1Q Dissertation Award for his thesis. The award is
given to a recipient whose thesis demonstrates the most significant contribution to the information quality field and also
has been completed within the two calendar years prior to the International Conference on Information Quality.

CSISELECMSIFANBWEBER AS2012'DISTHIINGUISHEBDALUMNUS

Lawrence Landweber (MS ’66, PhD 67) is the John P. Morgrldge Professor Emeritus of Computer Science at the University
of Wisconsin — Madison, where he was on the faculty from 1967 to 2000. In addition to being honored in a formal
ceremony for his achievements, Landweber also presented a colloquium earlier that day.

NEVIEEERECOGNIZEDIBY ALMAIMATER!

Assistant Professor Jennifer Neville has been honored for Outstanding Achievement by a Young Alum by her alma mater,
University of Massachusetts, Amherst. Neville earned her bachelor’s, master’s and PhD degrees from the university
sequentially in 2000, 2004, and 2006.

SHAFFORD MANES [ERICG/ACRIEVIZ) SN

Professor Eugene Spafford was named a 2013 member of the Electronic Privacy Information Center (EPIC) Advisory
Board. EPIC is a public interest research center (established in Washington, D.C.) to focus on public attention about
emerging civil liberty issues, meanwhile protecting privacy, the First Amendment, and constitutional values. The board
comprises a distinguished group of experts in law, technology, and public policy.

EASTIESIRCANMPUSISUPERCOMPUNERINAMEDIAETERIEOUNDING DEPARTMENT HEAD

Purdue confirms ownership of the nation’s fastest university-owned supercomputer, developed in collaboration with
HP, Intel, and Mellanox. The 2013 supercomputer is named for Samuel Conte, who helped establish the nation’s first
computer science program at Purdue in 1962 and served as department head for 17 years. Conte can process a problem
15,000 times faster than a 15-inch Apple MacBook Pro, a high-end consumer laptop.

CISCOISURRORMISICONMPUMERIS CIENCERROVECTF=FAIEOG ARCHITECTURE

Associate Professor Patrick Eugster, Dr. Kirill Kogan, and graduate students, Chamikara Jayalath and Julian Stephen,
received a gift of $98,987 from Cisco to support the “A Fog Architecture” project. The project strives for a seamless
landscape between end hosts and cloud data centers, as the fog paradigm has the potential to more efficiently deliver
existing cloud-based services and enable new presently infeasible services.

On Saturday,January 28,2012, the firstannual Windward International Collegiate Programming Finals were held. Seven
teams (17 students total) competed in Purdue University’s Code War competition in the Lawson Computer Science
Building. Three teams advanced to the semifinals of the national code war: Atom (Shakthidhar Reddy Gopavaram and
Bharath Guntur), Team Rocket (Ben Goosman and Brent Woodhouse), and BotBebop (Nathaniel Cherry). Nathaniel
Cherry, a junior in computer science, placed third in the national finals with BotBebop.
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' -5 nﬁlnfqrmatlon smences has been the establishment of The Center for
ation (CSol) as one of NSF’s Science and Technology Centers. The center
el tﬁe fundamental principles underlying various aspects of information, along
plication to diverse scientific, engineering, social, and economic domains. Its
E \_/ance science and technology through new paradigms in the quantitative
fthe representation, communication, and processing of information in
ql social and englneerlng systems. It aims to use information theory and
~‘,-,- f,zyxtendmg the s scope of information science, beyond Claude Shannon’s

3 ing the foundation for communication theory for reliably reproducing
y Purd ‘i, center member institutions include UIUC, UCSD, UC-Berkeley, Princeton,

vr, MIT, Stanford, and Texas A&M University.

=N

v

STAFF
KELLY ANDRONICOS BOB BROWN KIYA SMITH

MIKE ATWELL BRENT LADD WOJCIECH SZPANKOWSKI
.g\ o : - .
@E[WE@ CﬂMP‘IEIS IV N‘ St

cour:nmé(} i JI: INGS A
“gpsns}usu_

500
CONFE

4~t4

comnonm
NG

zo+:nucmmg; DEO MODULES AVAILA
“&? & v
-‘ -l _-,‘;

| Mum-m TUTIONAL, INTERDIS
RESEARCH TEAMS REP :‘-;hvmk-u E\

CENTER-WIDE POSTOO \ LLOWSWORKACROSS (W T prad



N

I can see myself in all things and all people around me — Ancient Sanskrit Phrase

WOMENSIHINKSBIGFARGRACE HORRERICONEERENCE EOR'WOMEN

Purdue women in computer science had the third highest attendance this year at the Grace Hopper Conference (GHC), the
world’s largest technical conference for women in computing. More than 4000 women attended the sold-out symposium aptly
titled, Think Big, where presenters with backgrounds in industry, academia, research and government gathered for special
sessions focusing on the role of women in today’s technology fields. Anali Sakhala, a senior in computer science, attended
the conference and came back to campus inspired, “When | entered the hall where the keynote was going to be held, my jaw
dropped. | had never seen something so grand, so huge—1I had certainly never seen 4800 women under one roof. When Sheryl
Sandberg, Maria Klawe and Telle Whitney (featured speakers) started conversing, they set the stage on fire.” .

The conference recognizes and promotes the research and career interests of women in computing, in addition to
providing academic institutions and corporations with an outlet for recruitment. Social events abound during the = =
conference, as women network with peers, mentors, academics, and industry leaders. Professor of Computer Science,
Elena Grigorescu accompanied the students to the conference and noted GHC provides a great opportunity for students

to network, finding out about graduate schools, internships and jobs. “With more than 4000 women attending, one gets = =
a dramatic change of perspective compared to what we're used to in CS classes. This effort will certainly suceeed in b &
encouraging the presence of women in computational fields,” said Grigorescu. ) ’!w;

EBUILBINE TRE BRIPESE 10 COMIRPUANSREEISNES

In anticipation of the expected need and anticipated growth of computer science, the CS Department has taken steps to
ensure the success of all students admitted to the program. With that in mind, the Bridge Program was established to
help students with a high potential for computer science, but with little or no programming experience. Students learn
basic computer science and programming concepts at a comfortable pace in a fun and informal environment. The Bridge
Program helps incoming students be successful in the first CS class — CS 18000. Class topics include Java Basics, Input
and Output, Primitive Types, Selection, Repetition, Arrays, Methods, Classes, Inheritance, Graphical User Interfaces, and

Dynamic Data Structures. During the two-week program, students get to experience college life and reside in campus -~
residence halls. This experience helps students develop a network of peers and make lasting friendships that are vital to- =8
their academic success. o

-




apply computational methodologles such as databases,

In ‘Qpl algorltﬁlﬁs and methods of statistical inference to problems in
ctural b ole’gyfand mole?ular biophysics.

uv research enables re,&earchers to process the massive data, becoming available
n g ehomlps and,prot mics. Current work addressing this need includes the
ata basas and texti ‘ta mlmng for life sciences - in particular, automatic gene
‘h..*
- e - u‘l
ology involve the extraction of information and patterns from data. Work
ve m s from multiple cancer networks, identifying protein-DNA binding
cer stem cells, algorithms and statistical approaches for functional
quen eiprd'entlfylng protein biomarkers for lung and prostate cancer using
Lol rga hl‘mg, and studies of biomolecular networks.
ot
C EXperlmental technologies, including gene expression microarrays,
uence data, mass spectrometry-based proteomics and metabolomics,

lal \&)I‘I‘ys\\es requires models that incorporate physical properties of
0 I-Fec'ﬂ.pn includes prediction and analysis of the relationship among protein

ire, ction, de mmg protéun structure via NMR, determining transition paths of conformational
1 na ‘# e ¢ ’!’l S 0 tem’flga.nq binding, and simulating DNA dynamics and self-assembly.
s R G

Tlomblolog’y at Purdue include Ananth Grama, Daisuke Kihara, Alex

e t S| !ef OJCIeCh Szpankowskl and Olga Vitek.
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full-time faculty members (one with a joint appomtment in Mathematlcs') The group’s rgaa
the development of algorithms (numerical as well as combinatorial), parallel and dlstrl'but!,I
infrastructure, and novel computing platforms. These research efforts are driven by statelqﬂ 'h :
in modeling of materials and bio-chemical processes (ranging from atomistic to systems-l e
microelectromechanical systems, structural mechanics and control, robotics andadv% ed ma )
processing and visualization (with applications in life-sciences and health- care) and'.m’tl .' %tﬁ;‘:“: ct
(e.g., power grids and other civil infrastructure). o 'y ':"-("_ ‘:'5“
The algorithmic research activities concern the development of novel solvers (linear and non-linear sy: tem
eigenvalue/singular-value decompositions), techniques for real-time control, numer_LcaI met s forn 10de
body systems, combinatorial scientific computing, automatic differentiation, and computatl alg

for reasoning about shapes and mechanisms. Systems development efforts support th
development of advanced compilers, runtime systems, data management and stora
parallel platforms and distributed infrastructure.

Faculty involved in computational science and engineering at Purdue include DaV| Gl
Hoffmann, Bradley Lucier, Alex Pothen, Elisha Sacks, Ahmed Sameh, Robert Skeel, anc r
Assefaw Gebremedhin and Faisal Saied. i

IECLEDIRUERICICNS

DAVID/GLEICH !
Arif Khan, David F. Gleich, Mahantesh Halabpanav l ¢ ¢
network alignment via approximate match+ng” Supelf 0
sc/2012/papers/1000a054.pdf.

David F. Gleich and C. Seshadhri, “Vertex heighborhooqé, low co
community methods”, KDD2012, 10.1 145/2339530.‘2339@28_;

Reid Andersen and David F. Gleich and Vahab Mirrokni, “Ov' ap
computation”, WSDM2012, doi:10.1145/2124295. 2124330.

-
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ANANTH GRAMA
Bogdan Carbunar, Ananth Grama, Jan Vitek, Octavian Carbunar, “Redundancy and Coverage Detection in
Sensor Networks”, ACM Transactions on Sensor Networks,Volume 2, Issue 1, 2006.

Mehmet Koyuturk, Yohan Kim, Shankar Subramaniam, Wojciech Szpankowski, and Ananth Grama,
“Detecting conserved interaction patterns in biological networks”, Journal of Computational Biology,
13(7), 1299-1322, 2006.

Ronaldo Ferreira, Suresh Jagannathan, and Ananth Grama, “Locality in Structured Peer-to-Peer
Networks”, Journal of Parallel and Distributed Computing, Volume 66, Number 2, pages 257-273, 2006.

BRADLEY LUCIER
D. S. Wilcox, G. T. Buzzard, B. J. Lucier, P. Wang, and D. Ben-Amotz. Photon Level Chemical Classification
using Digital Compressive Detection. Analytica Chimica Acta Volume: 755, Pages: 17 - 27 (2012).

Buzzard, G.T. and Lucier B.J. Optimal Filters for High Speed Compressive Detection in Spectroscopy.
Proc. SPIE Volume 8657, Computational Imaging XI, 865707 (February 14, 2013).

Wilcox, D. S., Buzzard G. T., Lucier B.J., Rehrauer O. G., Wang P., and Ben-Amotz D. Digital Compressive
Chemical Quantitation and Hyperspectral Imaging. Volume: 138, Pages: 4982 — 4990. (2013).

ALEX POTHEN

Bruce Hendrickson and Alex Pothen, “Combinatorial Scientific Computing: The Enabling Power of
Discrete Algorithms in Computational Science”, Lecture Notes in Computer Science, Vol. 4395, pp. 260-
280, 2007.

Assefaw Gebremedhin, Alex Pothen, Arijit Tarafdar, and Andrea Walther, “Efficent Computation of Sparse
Hessians using Coloring and Automatic Differentiation”, INFORMS Journal on Computing,Vol. 21 (2), pp.
209-223, 2009.

Ariful Azad, Johannes Langguth, Youhan Fang, Alan Qi and Alex Pothen, “Identifying Rare Cell
Populations in Comparative Flow Cytometry”, Algorithms in Bioinformatics (Lecture Notes in
Bioinformatics), Vol. 6293, pp. 162-175, 2010.

AHMED SAMEH
Y. Situ, C. Martha, M. Louis, Z. Li, A. Sameh, G. Blaisdell, A. Lyrintzis, “Petascale large eddy simulation of jet
engine noise based on the truncated SPIKE algorithm”, Parallel Computing, Vol 40, issue 9, 2014.

A. Klinvex, F. Saied, and A. Sameh, “Parallel Implementations of the trace minimization scheme TraceMIN for
the sparse symmetric eigenvalue problem”, Computers and Mathematics with Applications, Vol. 65, issue 3, pp.
460-468,2013.

M. Sathe, O. Schenk, B. Ucar, and A. Sameh, “A Scalable Hybrid Linear Solver Based on Combinatorial
Algorithms”, in Combinatorial Scientific Computing, pp. 95-127,2012, Editors: U. Nauman and O. Schenk, CRC
Press.

ROBERT SKEEL
Y. Fang,J.M. Sanz-Serna, and R.D. Skeel, “Compressible generalized hybrid Monte Carlo.” J. Chem. Phys.,
2014,174108 (10 pages).

R.Zhao, J. Shen, and R.D. Skeel, “Maximum flux transition paths of conformational change”, J. Chem.
Theory Comput., 6, pp. 2411-2423, 2010.

R. D. Skeel, “What Makes Molecular Dynamics Work?”, SIAM J. Sci. Comput., 31, 1363-1378, 2009.
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The database and data mining group at Purdue is composed of Professors Walid G. Aref, Elisa Bertino, Bharat Bhargava,
Christopher Clifton, Ahmed Elmagarmid, Susanne Hambrusch, Jennifer Neville, Ninghui Li, Sunil Prabhakar, and Luo Si;
Research Associate Professor Mourad Ouzzani; and more than thirty graduate students. The group conducts fundamental
and cutting-edge research in database systems, database privacy and security, data mining, web search, information
retrieval, and natural language processing. Current projects and topics include:

. WS
Context aware database management systems (Aref, Bhargava, Ouzzani) B¢
Cyber infrastructure® (Elmaganmid, Ouzzani)
Data and service integration and schema matching (Elmagarmid, Ouzzani) R |
Data quality (Elmagarmid, Ouzzani) R
Database security and online auctions (Bertino, Bhargava) L
Location privacyf (Aref, Bertino, Bhargava) . h

(
(
(
(
(
(
Massively parallel spatiotemporal data management (Aref, Quzzani) Al |
Privacy enhancing technologies for data, text, and data mining (Clifton, Si)
Private and secure data disseminationt (Aref, Bhargava, Clifton)
Scientific data managementl (Aref, Elmagarmid, Ouzzani)
Search and Intelligent Tutoring’ (Si)
Self-learning disk scheduling’ (Bhargava) .4
Statistical relational models™(Neville) s
Stream Data Managementf (Aref; ElmagarmidiPrabhakar)
Uncertainty data managementi (Hambrusch, Neville, Prabhakar)
Trustworthy data from untrusted servers (Prabhakar) :

Members of the database and data mining 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.

In the past five years, the database and data mining group has graduated more than 20 PhD students, who have started
their careers in various universities (e.g., Alexandria University, Arizona State University, University of Calgary, St. Jude
Children’s Research Hospital, SUNY Albany, Missouri University of Science and Technology, James Madison University, and
Worchester Polytechnic Institute) and industry (e.g., Amazon, AT&T, Google, IBM, Microsoft, Teradata). Earlier graduates
have distinguished themselves as faculty at top schools including IUPUI, University of Hong Kong, University of Minnesota,
Rutgers University, University of South Florida, SUNY Stony Brook, University of Texas at Dallas, and Waterloo University.

Details about the above research conducted and the multidisciplinary projects can be found at www.cs.purdue.edu/icds

WALID/AREE T
Ahmed M. Aly, Walid G. Aref, Mourad Ouzzani, “Spatial Queries with Two kNN -
Predicates”, Proceedings of the VLDB Endowment (PVLDB),,Vol. 5, No. 11, pp. 1100-1111, 2012.

Thanaa M. Ghanem, Ahmed K. Elmagarmid, Paul Larson, Walid G. Aref, “Supporting Views in Data ¥ ‘_“1
Stream Management Systems”, ACM Transactions on Database Systems,, Vol. 35, No. 1, pp. 1-47, 2 il
2010. o

Long—Van Nguyen-Dinh, Walid G. Aref, Mohamed F. Mokbel, “Spatio-Temporal Access Methods: Part
2 (2003 - 2010)”, IEEE Data Engineering Bulletin,, Vol. 33, No. 2, pp. 46-55, 2010. ;
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Hefe d'a B. Bhargava, and D. Yau, “A hybrid architecture for cost-effective on-demand media
st‘re‘aﬁf Computer Networks Journal, Volume 44, pp. 353-382, 2004.
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B. Bhargﬁa X.Wu, Y. Lu, and W. Wang, “Integrating Heterogeneous Wireless Technologies: A
i Cellu{ar-as\sulsted mobile ad hoc network”, Mobile Networks and Applications: Special Issue on
Innte jon of Heterogeneous Wireless Technologies, No. 9, pp. 393-408, 2004.
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"'_ ~A. Habi .Khan, and B. Bhargava, “Edge-to-Edge Measurement-based Distributed Network
Momtonn‘g” Computer Networks, Volume 44, Issue 2, pp. 211-233, Feb 2004.

! JI-M Ercan Nergiz and Chris Clifton, “d-Presence Without Complete World Knowledge”, [IEEE
E:;Transactlons on Knowledge and Data Engineering, 22(6):868-883, IEEE Computer Society, June 2010.
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proceedings of the 25th International Conferenceon Data Engineering ICDE 2009, Shanghai, China.

Ahmed K. Elmagarmid, Arjmand Samuel, Mourad Ouzzani, “Community-Cyberinfrastructure-
- Enabled Discovery inScienceand Engineering”, Computing in Science and Engineering, vol. 10, no. 5,
- pp. 46-53, September/October, 2008.

« I vAhmed K. Elmagarmid, Panagiotis G. Ipeirotis, Vassilios S.Verykios, “Duplicate Record Detection: A
- Survey”, The IEEE Transations on knowledge and Data Engineering(TKDE), Vol. 19 No. 1 January 2007,
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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:

One thrust is 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 computmg
environments.

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 ofa
shared physical hosting infrastructure. The concept and its enabling techniques have been applied to support a number of
emerging applications such as scientific job execution, virtual organizations, and tele-immersion.

Researchers at the Dependable and Secure Distributed Systems Laboratory (DS2) are
designing distributed systems, networks, and applications that can tolerate insiders, while maintaining acceptable levels .
of performance. Recent research lies in designing intrusion-tolerant systems in the context of (1) replication services, (2) =
routing for wireless ad hoc networks, and (3) unstructured overlays for peer-to-peer streaming.

Another thrust is studying the utility of distributed-system model checking and
simulation testing by coupling it with dynamic program slicing and machine learning. Each of these techniques have the
ability to summarize and focus the massive amounts of available information so the programmer-designer can focus on
the significant parts of the execution, while ignoring the rest. The goal is to develop enabling technologies and prototype
frameworks for collaborative high-performance distributed computing and simulation that may be adapted and enhanced
to deploy scalable and portable systems.

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 e
measurement experiments, experimental analysis of communication infrastructure, adaptability experiments for o
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.

Faculty involved in distributed systems at Purdue include Bharat Bhargava, Patrick Eugster, Ananth Grama, Antony Hosking,
Suresh Jagannathan, Charles Killian, Cristina Nita-Rotaru, Kihong Park, Vernon Rego, Dongyan Xu, and David Yau.

DONGYAN XU ¥
C.Xu, S. Gamage, H. Lu, R. Kompella, D. Xu, “vTurbo: Acceleratmngtual'i Y
Machine I/0 Processing Using Designated Turbo-Sliced Core”, Proceedings of
USENIX Annual Technical Conference (ATC 2013),June 2013. --' ..-' -

TrOJaned Kernel Drlvers” Proceedlngs of the 43rd IEEE/IFIP Internatlonall s
Conference on Dependable Systems and Networks (DSN 2013), June 2013.

3 . |
Z.Deng, X. Zhang, D. Xu, “BISTRO: Binary Component Extraction and
Embedding for Software Security Applications”, Proceedings of the 1'9
VERNON REGO European Symposium on Research in Computer Security (ESORICS 0
September 2013. j
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k The graphics group performs research in graphics, visualization, computational geometry, and related applications. This
- report describes major projects on which the group focused.

The graphics and visualization group developed self-calibrating methods for acquiring high-quality

~ geometric models (accuracy as high as 0.05mm) of objects and of room-size scenes. They combined photometric

measurements with geometric measurements and used algebra to eliminate many calibration parameters. This approach
led to better algorithms for capturing dynamic scenes, for acquiring models of highly specular and inter-reflective
scenes, and for changing the appearance of objects.

In collaboration with civil engineers, the graphics and visualization team produced a high-fidelity simulation
of the 9/11 attack on the World Trade Center. The interest in such a simulation transcends civil engineering and includes
emergency response, defense, and society in general. The simulation follows the laws of physics as closely as possible.
The results are presented through a visualization that is eloquent to users outside of civil engineering. The visualization
has been downloaded over five million times.

Images are used in computer graphics and visualization to 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. The camera model design paradigm is an infrastructure-level innovation with broad
applicability used to overcome these limitations and advocates designing the set of rays that best suit a given application
and optimizing it dynamically according to the data sampled. Camera model design is a flexible framework for generating
images with multiple viewpoints and with a variable sampling rate. Like conventional images, the generated images are
continuous, non-redundant, and can be computed efficiently with the help of graphics hardware.

Computer simulations and high-throughput measuring devices produce an overwhelming
volume of data across science, engineering, and medicine. Current research spans a range of topics in visualization and
geometric data processing to devise new models and efficient algorithms for the effective visual mapping and analysis
of information. We have created new spatial data structures that dramatically increase the performance of a broad
class of rendering and visualization methods. We have addressed the computational bottlenecks of advanced saliency
models in fluid dynamics applications. We have investigated new representations and study the structural properties of
large-scale particle assemblies in granular material simulations. We have applied topological concepts and advanced
numerical algorithms to the efficient analysis and visualization of Hamiltonian systems in problems related to magnetic
confinement and space mission planning. Finally, we have proposed a new hybrid CPU/GPU method for the extraction of
ridge surfaces from three-dimensional datasets in scale space.

Faculty in the area of graphics and visualization are working 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 (e.g., changes in weather, vegetation, etc.) and human activities (e.g., population and employment changes).
Purdue researchers have developed algorithms that use ground-level imagery, aerial imagery, procedural modeling, and
street and parcel data to create and modify 3D geometry and 2D layouts making models more easily modifiable.

Computational geometry algorithms are formulated in a model where arithmetic
operations have infinite accuracy and unit cost. We developed robust versions of five core algorithms and validated them
on examples that far exceed the capabilities of prior work.

Complementing computational geometry, computations on nonlinear
geometric structures are developed and analyzed. Applications include discrete manufacturing / CAD. New techniques for
solving geometric constraint problems and including into the vocabulary curves and surfaces from CAGD are of particular
interest. Data formats for succinct archival of geometric data in manufacturing and sensory image acquisition, as well as
new approaches to interoperability are also under consideration.

Faculty involved in graphics and visualization at Purdue include Daniel Aliaga, Christoph Hoffmann, Voicu Popescu, Elisha
Sacks, and Xavier Tricoche.
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D. Aliaga, C. Vanegas, M. Lei, D. Niyogi, “Vlsuallzatlon basea‘bemslon:fl"q'al

Modeling”, Environment and Planning B: Plannmg and Design, 12 pa,geS* 2‘812
Yy S

C.Vanegas, |. Garcia-Dorado, D. Aliaga, B. Benes, P. Waddell, “Inverse Besam'fﬁﬁ w.

Models”, ACM Transactions on Graphics, 11 pages, 2012. A ._1- : _\‘:.:'- ‘: \(.'

RN
D. Aliaga, C. Vanegas, M. Lei, D. Niyogi, “Visualization- based Deelsior\‘ 00
Modeling”, Environment and Planning B: Planning and Des:gn a2 page

VOICU'ROPESCU o NG
Cui, Paul Rosen, Voicu Popescu, and Christoph Hoffmann, “A Curued Ray

Occlusions through Continuous Multiperspective Visualization”, Transa tio.
Computer Graphics, vol. 16, no. 6, November/December 2010, pp. 1235'-12_ )
Visualization 2010. R |

Voicu Popescu, Paul Rosen, Laura Arns, Chris Wyman, XaV|erTr|coche Tmn Tho?‘naé‘
Hoffmann, “The General Pinhole Camera”, IEEE Transactions on VISIJdlIZGtIOH cmd 5“."

Graphics, vol. 16, no. 5, September/October 2010, pp. 777-790. 14.
il 1 W .1

Voicu Popescu, Paul Rosen, and Nicoletta Adamo-Villani, “The Graph Came
Computer Graphics, article number 158. Presented at ACM SIGGRARH As
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CHRISTOPH HOEEMANN o .“ 1
S.-C. Chiang, C. Hoffmann, and P. Rosen, “Hardware Assist for Const ine
Sequential Problems”, CAD&A 7(1),17-33,2010. Y

S.-C. Chiang, C. Hoffmann, and P. Rosen, “Hardware Assist for Co?
Cluster Merging Problems”, CAD&A 7(1), 33-44,2010. L &0

S.D. Kim, C. Hoffmann, J. M. Lee, “An Experiment in Rule-based
Games”, Proc. ICCIT09, Seoul, Korea, November 2009.

ELISHA'SACKS y
Victor Milenkovic and Elisha Sacks, “An Approximate Arrangement Algorlthm for S
Curves”, International Journal of Computational Geometry and Applications, 2006

Min-Ho Kyung and Elisha Sacks, “Robust Parameter Synthesis for Planar Higher Pair
Systems”, Computer-Aided Design 38(5), 20086. - ; "

‘ i
Chunhui Mei, Voicu Popescu, and Elisha Sacks, “The Occlusion Camera”, Computer Gra
Forum 24(3), 2005. ' ;

XAVIER TRICOCHE ” 4 ,
X.Tricoche, C. Garth, A. Sanderson, “Visualization of Topological Stfuctures |n Are 5 rese
Maps”, IEEE Transactions on Visualization and Computer Graphics, 17(12), Ep 1 '- "., g

,|

S. Barakat, N. Andrysco, X. Tricoche, “Efficient Extraction of High- Oua,llty.Cxe@a
Analysis”, Computer Graphics Forum, 30(3), pp. 961-970, 2011. o l‘l 2

il
A. Sanderson, G. Chen, X. Tricoche, D. Pugmire, S. Kruger, J. Breslau., Aq;; -}j-";"l!'
in Toroidal Magnetic Fields”, IEEE Transactions on Visualization an ¢ -"*- pu *‘ )
1431-1440, 2010.
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cur s‘qrgnce are often afflllated with the university-wide Center for
ion Assu aﬂce and Securlty (CERIAS). CERIAS is generally considered to be the
with t.ulty from 18 departments at Purdue. Their research covers all aspects of
' ?'_:"' nd cyber crime investigation. Areas of special focus by CS faculty include:

P

G TR ilertalora bl =gl il fely e el 2 1o - There is a tension between increased confidence and granularity of
tification of on-line entities, and with the need to protect the privacy rights
includes research in role-based access control, privacy-protecting
ng da ta mining methods, privacy regulation (e.g., HIPAA), oblivious multiparty
Jement systems.
Incident detection, response, and inve_st? . Systems are attacked and sometimes attacks succeed. This area of

e detection, integrity management issues, audit and logging analysis, sensor and

.r": amic reconflguratlon honeypots and jails, cyberforensics, and intrusion-

o 1 S

Cryptology and rights managementm! ntr 6!\/; information from being read or altered by others, preserving marks of

o thy e C( de of adversaries are all of interest in information security. Research interests
> ¢

etic fou datlons cryptanalysis, and watermarking.

1o rtant asset that organizations have and it is the target of almost all attacks.
t itectures for databases, security of streaming data, high-assurance integrity
s, ar '! 1, de Qctqn and respo'hse system mechanisms for databases.

; P

qtlon-bqsed techmques are developed for the detection, prevention and profiling of

mpg.ter malware. Research includes the use of these techniques for protection from

ng techniques are being developed for the analysis of binary programs and raw memory

Q’H’g applled to computer forensics and software vulnerability discovery.

"#ﬂ’a \-T-'[pw Joés IT change our interactions, and how can more trustworthy IT change

tu s@"dnhne,trust e-commerce (business-to-business and business-to-consumer),

-C iﬁen—m‘mg, onlme personae and anonymity, online news, online research and the

i me‘pro-paganda and spam.

&_‘\: .‘q‘\_'.

n security and assurance at Purdue include Mikhail Atallah, Elisa Bertino, Bharat Bhargava,

hmy %gh‘uhru Cristina Nita-Rotaru, Kihong Park, Sunil Prabhakar, Vernon Rego, Eugene H.
Dongyan Xu, and David Yau.
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Q, Ni, E. Bertino, J. Lobo, C. Brodie, C.-M. KaratJ Karat, A‘Tsom t lﬁvg I’e A lal R | _

Access Control”, ACM Transactions on Informatloh and System S%Dnty‘\lo{ fﬁf* ;_g-, .

N. Shang, M. Nabeel, F. Paci, E. Bertino, “A Prlvacy—Preservmg Approaolﬁo».Pollcy B‘QS
Dissemination”, Proceedings of the 26th International Conference on Qa-taE ine
March 1-6, 2010, Long Beach, California, USA. IEEE 2010. ., o .. ,

B SEST
R. Nehme, E. Rundensteiner, E. Bertino, “Tagging Stream Data for ch‘h ReaJ.I
Services”, Proceedings of the 35th International Conference on VeryLaEge.,
(France), August 24-28, 2009.

NINGHUI'LI
ﬁ‘b—

Ninghui Li, Ziad Bizri,and Mahesh V. Tripunitara, “On Mutually Excluswe‘Rm and
Duty”, Proceedings of the ACM Conference on Computer and Communlcq'he s‘S curi
October 2004. . ﬂ .

b

Ninghui Li, John C. Mitchell, and William H. Winsborough, “Beyond Proof-of OJSCLonip ‘,u
Analysis in Trust Management”, Journal of the ACM, 52(3): 474--514, May 2005\ _ ""k_ -q

\
Ninghui Li, John C. Mitchell, and William H. Winsborough, “Design of A Role~based 'Iﬂa :

Framework”, Proceedings of the 2002 IEEE Symposium on Security and Prlvacy, \ 20 i { 4§
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J. Seibert, HJ. Lee, C. Killian, and C. Nita-Rotaru., “Gatling: Automatic Attack| iscover ‘i L
Distributed Systems.”, Proceedings of NDSS 2012, Feb. 2012. R4 f i i

J. Seibert, S. Becker, C. Nita-Rotaru, and R. State, “Securing Virtual Coo
Laws.”, Proceedings of ICDCS 2012, June 2012. )

EUGENE'SPAFEORD .
Mohammed Almeshekah, Mikhail Atallah and Eugene H. Spafford, “CovertChar'i els
--Layering Authentication Channels to Provide Covert Communlcatlgrr,Proce ding

International Workshop on Security Protocols, F. Stajano and J. Anderson, edé 2013 Spi

1.-

Fariborz Farahmand and Eugene H. Spafford, “Understanding Insiders: An Analy3|s oF
Behavior”, Information Systems Frontiers, Springer; 15(1), March 2013; pp 5-15.

"

Kyungroul Lee, Kangbin Yim, and Eugene H. Spafford, “Reverse-safe authentlcatlon prot
secure USB memories”, Security and Communication Networks, John Wiley & Sons; 5(8); pp.
August 2012. f

SAMUEL WAGSTAFF “

P.L Montgomery, S. Nahm and S. S. Wagstaff Jr, “The period of the Bell numbers modul
Mathematics of Computation, v. 79 (2010), pages 1793-1800. ] i i ‘.

The search for Aurifeuillian-like factorizations, {\em Integers} 12A (2012), pp 1449:-‘] 461.

The Joy of Factoring. Student Mathematical Library series, v.68, American Mafhema‘
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us e ;-‘N JT §C|ent|f ,and social d|SC|pl|nes machine learning and information
] ;;Jve ng,hldd'en pa}terns or relationships between intertwined components
-? plex system) underst'and"ng properties of various systems, and making
app thttons ! ‘
] tll'ong machlne learnlng and mformatlon retrieval group with strengths in
drofessor Jennifer Neville works on multiple problems in relational modeling,
relgé'lonal data, and modeling relational communication on distributed team
achine learning m’e-t'ﬁods with agent-based models to form a compositional
_L are learned from data with components that are hand-engineered
.[‘L L pro’c‘:‘U‘ce powerful tools for understanding the emergent behavior
ofessor Luo Si develops federated text search, which is the search
gl n; 0o! or MSN by finding information that is “hidden” behind many search
> computer science techniques to construct an exploratory, but fully functioning
i ﬂd’ﬁw‘ ical word problem solving. Professor Christopher Clifton addresses
nir ..déveloplng technology that share some information to calculate correct
0w.n not to disclose private data. Professor S.V.N. Vishwanathan works
,, ;(", ma’chme learning and optimization. Professor Yuan (Alan) Qi’s research
.in’g mr‘nm% ‘and computational biology. His team develops new methods to detect
-- 3chaL9nd social networks, combines statistical learning with ab-inito
” ﬂ ign, and design Bayesian matrix factorization methods for collaborative filtering
==

g

s '! tion system‘;a) and text clustering.
e : N
sa have ,-«.' ine f G@ﬂ}j\rhdlng support for their research activities. They also have received

sucl 1as th b 10 to watch” for Professor Neville, an NSF career award for Professor Si, and
o one out of ten natlonally) for Professor Qi.
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"" ""‘" and operating systems are tackling fundamental problems at different layers of the

P 3lil medium access control layer all the way up to the application layer. The group uses
\l'at‘- 190, nulation, and extensive testbed experimentation to develop and evaluate their proposed

| “ B ‘.

s le ed techniques from game theory, information theory, complexity theory, optimization, and
{ roup has implemented their methods on a variety of platforms, ranging from large
3 ; resource-constrained wireless sensor motes.

tly undertaken include fault localization in enterprise networks; packet classification

!-.U'] calable Internet measurement; Internet routing policy analysis; secure and scalable
; secure network coding in wireless mesh networks; design of defenses against

cks scalable network simulation and emulation; and coverage, localization and data

eless sensor networks.

b R\ o

\ éugf‘as Cprﬁer which is part of the multi-institution Nebula grant sponsored by NSF and Cisco

‘l ture ],n‘ternet architectures. Specifically, researchers led by Comer are exploring parallelism as a

Irrj,ur;ucextnm;]_throughput between cloud data centers and the core of the Internet. The group is also

, a) Prtigg‘dldefense systems, the use of GENI/OpenFlow technology, and distributed coordination

s for use inside a large core router, such as a Cisco CRS-1.

A
: ed by }'ofessor Sonia Fahmy, considers scalable network security experiments. A primary reason for
' =p ﬁ ment of hetWork security mechanisms is that most mechanisms have not been validated under realistic
fflCle.ntly large scales. The project includes two complementary efforts to address both the fidelity and
es in security experiments by designing: (1) high-fidelity yet scalable models for routers and other devices
dewce measurements under a few well-crafted scenarios, and (2) techniques to simplify and map
@El_os before using simulation, emulation, or testbed experiments.

}npei conducts research on protocol design for data center networks. A recent project in this
s¢ “1 fine-grained multi-path routing protocols for better network utilization in data center networks. In
t 1]("- ‘l:us on improving TCP performance in virtualized environments, especially those where multiple

share one processor. As cloud computing gains more popularity, such networking issues become
nportant ~Hs has also conducted research on scalable measurement solutions for low latency
B

£ trad.mg centers, data centers, storage and cluster networks. Specifically, it involved designing

»1.'\ igh -fidelity latency measurements within routers.

n ; d operating systems at Purdue include Douglas Comer, Sonia Fahmy, Charles Killian,
Nita-Rotaru, Kihong Park, Dongyan Xu, and David Yau.
Ak o Sl S
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Ryan Rossi, Sonia Fahmy, Nilothpal Talukder, “A Multl—Level‘Ap‘proach for gv.gl‘u 1
Topology Generators,” In Proceedings of IFIP Networking, 9 pp., May 2@13
\J 1!
Sriharsha Gangam, Puneet Sharma, Sonia Fahmy, “Pegasus: PreblSlo Hmng’fa
Anomalies in Network Flows,” In Proceedings of IEEE INFOCOM (th@ con%fen;e&n m
communications), 9 pp., April 2013. AN RN

D. Perouli, T. G. Griffin, 0. Maennel, S. Fahmy, C. Pelsser, A. Gurneyzl.-F’h& i
BGP Policies in a Flexible World,” In Proceedings of the IEEE Internatro I
Protocols (ICNP), 10 pp., October-November 2012.

RAMANA KOMPELLA o TR
Di Xie, Ning Ding, Charlie Hu, Ramana Kompella, “The Only Constant is Cl
Varying Network Reservations in Data Centers”, In ACM SIGCOMM 2012 i

Cong Xu, Sahan Gamage, Pawan N. Rao, Ardalan Kangarlou Ramana Rao Kotmé"
“vSlicer: Latency-aware Virtual Machine Scheduling via leferentlated ftecruens C ,-
HPDC 2012, Delft, Netherlands. " sk =3 '’

Myungjin Lee, Nick Duffield, Ramana Rao Kompella, “Not all Mlcroéecondsar.e qua

Per-Flow Latency Estimation Using Reference Latency Interpolation”, m-A(15I l¢

India, 2010. # -
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KIHONG PARK i oh
S. Choi, K. Park and C. Kim, “On the Performance Characteristics of WLAN:
of the ACM SIGMETRICS 2005, pp. 97-108, 2005.

A.Lomonosov, M. Sitharam and K. Park, “Network QoS Games: St‘gg
Tradeoff”, Journal of Computer and System Sciences, Volume 69 PP- 8

K. Park and W. Willinger (eds.), “The Internet as a Large-Scale Cp ple
Sciences of Complexity, Oxford University Press, 2005.

DAVID YAU i
David K.Y.Yau, John C. S. Lui, Feng Liang, and Yeung Yam, “Defendmg Agam f
Denial-of-Service Attacks with Max-min Fair Server-centric RouterThrottle
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 The
Approach to Provnde Incentive and Service leferentlatlon in P2P Networks » 4

SIGMETRICS, New York, NY, June 2004.

Simon S. Lam, Simon Chow, and David K. Y. Yau, “A Lossless Smoothing Algorl ]
Compressed Video”, IEEE/ACM Transactions on Networking, 4(5), October 19'9
DOUG COMER LS A h
Comer, D., Computer Networks and Internets, Sixth Edition. Prentice- Hall, Upper S'a A
River, NJ 2014. '_q -
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D. Comer, “Internetworking With TCP/IP, Volume 1 -- Principles, Protocols a.ndé | b-
Hall, Upper Saddle River, NJ, 2013. o
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'JA[N] WWEK - :
’ .Richards Lebresne, Burg,Vltek “An Aha ysi
~ Programs”, Rgxqeedmgs of the Conference on
(PLDI), 2010. 7 &S N

. LR \
Wrigstad, Zappa Nardelli, Lebresne, Oq:liund- F
Language”, Proceedmgs of the Conference dl;&ﬂt le

Pizlo, Blanton Ho,sklng, Maj, Vitek, Z‘arek‘u“Sc _”m'
Collection”, Proceedings afthe-Conferenc on Pr
(PLDI), 2010. " N v

- o j h
XIANGYUZHANG f""’ ‘F“".
X.Zhang, N. Gupta, and R. Guptaf“ :
Conference on Programming Language De

X.Zhang and R. Gupta, “Whole Execution Tra' es anc
Architecture and Code Optimization, 2005.

X.Zhang and R. Gupta, “Matching Execution
SIGSOFT Symposium on the Foundations of So



WARE ENU

The software engineering group conducts research on applying advanced program analyses towards problems related
to fault isolation, 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 technigues are some of the mechanisms that are being explored to address these issues.

ADITYA MATHUR
Foundations of Software Testing, Second Edition, 728 pages, Pearson
Education, 2013. ISBN:9788131794760.

Modeling, Analysis, and Testing of System Vulnerabilities, Fevzi Belli, Mutlu
Beyazit, Aditya Mathur, and Nimal Nissanke. Ed: Ali Hursan and Sarah Sedigh.
Advances in Computers, pages 3992, Volume 84, 2012.

Fevzi Belli, Mutlu Beyazit, Aditya P. Mathur, Nimal Nissanke: Modeling,
Analysis, and Testing of System Vulnerabilities. Advances in Computers 84:
39-92 (2012).




N LT R G -r.‘"'.'-i':
e ! r . -;_
Research interests of the members of the theory of computmg and algom ms group range o\

These areas include analysis of algorithms, parallel computatlon, q_ompu
complexity theory, digital watermarking, data structures, graph algorith u'\'*
computational biology, information theory, analytic combmatorlcs r
approximation algorithms, data mining, bioinformatics, and te

other areas of the field, such as information securlty, datahases é ]

The ongoing research at Purdue includes theoretlcal adva,nces.,'theor
algorithms with immediate potential for application. The grOUpﬁas made .
minimum spanning trees, shortest paths in planar graphs, computing - *;‘;-.fj‘ minim
low- dlameter P2P networks, parallel computatlonalgeometry, caﬁcpdl g divide ¢ )

1\
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Faculty involved in theory of computing and algorithms at Pur

Susanne Hambrusch, and Wojciech Szpankowski.
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SUSANNE HAMBI:"SC-]FI - L A »

H

| S. Prabhakar, “Broadcastlng and QuerylngMulu—dlmgnswnal Index
nel e v‘h‘bnment” Informaflon Systems, Vol. 31, pp 870‘886 2006.

'"f.‘ \
hou, Chris Mayfield, Susanne Hambrusch, J.T. Korb, “Introducmg

\ l-
on NG ‘! king in Education Courses”, 42nd ACM Technical Symposium on Computer
ication, 465-470, 2011.

ELENA GRIGQR

: cu, Karl Wimmer, Ning Xie, “Tight Lower Bounds for Testing Linear
” Pro |eedlngs of RANDOM 2013.

‘1 lena Grigorescu, Yi Wu, “A Lower-Variance Randomized Algorithm for Approximate
rmation Processing Letters, 2013.

3 r]d a Lower Bound for Planted Clique”, Vitaly Feldman, Elena Grigorescu, Lev
: ‘_ pala, Ying Xiao. Proceedings of STOC 2013.

el

=

WOJECIECH ZPAN KOWSKI
% "pa‘nkowskl and B. Vallee, “Hidden Word Statistics”, Journal of the ACM, 53, 1-37,

+ B x .I "
(@'{*‘. urk, Y. K|m S. Subramaniam, W. Szpankowski, and A. Grama, “Detecting conserved
';&:tl.on af'ferns in biological networks”, J. Computational Biology, 13, 1299-1322, 2006.

:s 'E:‘u P lk H. Hwang,P Nlcodeme W. Szpankowski, “Profile of Tries”, SIAM J. Computing, 38, 1821-1880,

+
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DANIEBGSALIAGA s Sy
Daniel G. Aliaga and Jennifer L. Neville, HCC: CGV: Medium: Collaboratl ¢ ‘1‘» r
for 3D Modeling and Rendering of Cultural Heritage Sltes National Sb "’\ ~our

Daniel G. Aliaga and Devdutta S. Niyogi, STRONG Cities: -Simulatio _é .‘g “
Cities, National Science Foundation, 09/15/2012 - 08/31/2015. L o

Daniel G. Aliaga, Designing Tomorrows Cities: Slmulatlon%d.Creath;rrﬁ% “ | ts, e Research

s Inference Framework
3 - 06/30/2016.

o Of Next Generation

Foundation: Xr Grant, 09/01/2007 - 07/31/2014. : }, ), ~ 'ﬁn'“
Daniel G. Aliaga, Semantic-Aware Inverse 3D Modeling of BuerI gs a
06/01/2012 - 05/31/2015. L 7
Daniel G. Aliaga and Bedrich Benes, Urban Simulation Visualization (for MTC.
k

12/01/2010 - 08/31/2013.

Daniel G. Aliaga and Bedrich Benes, /ll: Medium: Collaborative Re ""': i gratl o .
Modeling to Simulate and Visualize Urban Areas, National Science Foun%ﬁbn OQ 01/2

Daniel G. Aliaga and Mikhail J. Atallah, RI: Small: A Computational Framework for Ma
Counterfeiting and Tampering, National Science Foundation, 09/01/2009 - 08/31/2C

WALID[GSAREE g

Walid G. Aref, Michael R. Gribskov, and Mourad Ouzzani, Scientific Data Manage on
04/01/2012 - 03/31/2015. 4 o

Walid G. Aref and Mourad Ouzzani, lll: Small: On the Conceptual Evaluation am{ ﬂ'
Data Systems, National Science Foundation, 09/01/2011 - 08/31/2014.

Arif Ghafoor, Walid G. Aref, David S. Ebert, and Ross L. Maciejewski, Developmeril' 0
Surveillance and Response System for Pakistan: Responding to Human Well- *Bemgq
Reduction Agency, 07/01/2010 - 06/30/2014. i

Arif Ghafoor, Walid G. Aref, and Ahmed K. Elmagarmid, TC: Medium: Security and Pr)'v '.'b
Management for Distributed Domains, National Science Foundation, 04/15/2010 - 03/ 1

Mourad Ouzzani, Walid G. Aref, James M. Caruthers, Michael R. Gribskov, and David ,,-‘
Computing on the Cloud - A New Cyber Center Project, Purdue Discovery Park Seed Gra 1t

Mourad Ouzzani and Walid G. Aref, IlI-COR-Small: Collaborative Research: Preference- Ana '.
Processing for Location-based Database Servers, National Science Foundation, 09/01,/?0 '

MIKHATISYSATALLAH
Jitesh H. Panchal, Mikhail J. Atallah, and Karthik Ramani, CPS: Synergy: Founq
Creative Design and Making of Cyber-physical Products, National Science oL _:.-,o 2 ’:& , 0!

Mikhail J. Atallah, Trusted Computation-Intensive Services in Cloud Comp r‘.f" “nvironmer ¥
09/01/2010 - 05/31/2014. SL ;n_;w.

Wojciech Szpankowski, Ruben C. Aguilar, Mikhail J. Atallah, Chnstqph&;&'l on, Supriyo Dattz wf =9| g
Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramk ;
Mark D. Ward, Emerging Frontiers of Science oflnfocmqt:opfl(atlonal Science Founq,atlpv],, 08/

Daniel G. Aliaga and Mikhail J. Atallah, RI: Small: A Cpmﬁtatlonal Framework for Marking
Counterfeiting and Tampering, National SCIence Foundatlen 09/01/20009 - b8/31/2013

Mikhail J. Atallah, TC: Small: C bo qtlve‘Beséurch Privacy-Constrained Searc

r
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~ SAUGATA BASU

'_‘Angrei‘eabrielov and Saugata Basu, Semi-monotone sets and triangulation of definable families, National Science
c‘)IUndation, 08/15/2012 - 07/31/2015.

ugata Basu, AF: Small: Algorithmic and Quantitative Problems in Semi-algebraic and O-minimal Geometry, National
Science Foundation, 10/01/2009 - 09/30/2013.

ISA'BERTINO

orin A. Matei, Elisa Bertino, Chuanhai Liu, and Yu Michael Zhu, KredibleNet - Building a research community and
proposing a research agenda for the study and modeling of reputation and authority across informal knowledge markets,
National Science Foundation,02/01/2013 - 05/31/2014.

4 tephen J. Elliott and Elisa Bertino, Advancing Commercial Participation in the NSTIC Ecosystem, Daon,
130/01/2012 -09/30/2014.

- Elisa Bertino, Security Techniques for Smart Mobile Devices, Sypris Electronics, 02/01/2012 - 02/28/2013.

o
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Elisa Bertino, CRIS - Computational Research Infrastructure for the Sciences, Purdue Discovery Park Seed Grant Prog,
01/01/2009 - 12/31/2014.

Elisa Bertino, Mourad Ouzzani, and Gabriel Ghinita, TC:Large: Collaborative Research: Privacy-Enhanced Secure Data
Provenance, National Science Foundation, 08/01/2011 - 07/31/2016.

Stephen J. Elliott, Elisa Bertino, and David S. Ebert, Biometric Uniqueness and Permanence Analysis, “U.S. Department Of
- Homeland Security”, 05/31/2011 - 05/30/2013.

Elisa Bertino, Privacy Preserving Selective Access for Content Publication Systems, Purdue Research Foundation: Xr Grant,
'06/01/2011 - 05/31/2014.

Elisa Bertino and N A. Kulatunga, Cryptographic Key Management System (CKMS), Sypris Electronics,

~02/22/2011 - 02/21/2014.
- Elisa Bertino, TC: Small: Collaborative Protocols for Privacy-Preserving Scalable Record Matching and Ontology Alignment,

National Science Foundation, 08/01/2010 - 07/31/2014.

Sonia A. Fahmy and Elisa Bertino, NeTS: Medium: Collaborative Research: A Comprehensive Approach for Data Quality and
Provenance in Sensor Networks, National Science Foundation, 06/01/2010 - 05/31/2014.

Eugene H. Spafford, Elisa Bertino, Bharat K. Bhargava, Sonia A. Fahmy, and Richard P. Mislan, NGIT Cybersecurity
Research Consortium, Northrop Grumman Space Technology, 09/01/2009 - 08/31/2014.

Elisa Bertino, Secure Sensor Semantic Web and Information Fusion Applications, University Of Texas At Dallas,
08/15/2009 - 12/31/2013.

Elisa BertinosChristopher Clifton, Ninghui Li, and Eugene H. Spafford, A Framework for Managing the Assured Information
Sharing Lifecycle, University Of Maryland, 05/01/2008 - 7/31/2013.

BHARATIK:BHARGAVA

Bharat K. Bhargava, Ananth Y. Grama, Suresh Jagannathan, Yung-Hsiang Lu, and Xiangyu Zhang, Net-Centric Software &
Systems Industry/University Cooperative Research Center, National Science Foundation, 04/15/2013 - 03/31/2014.

Bharat K. Bhargava, Casual Analysis of Collaborative Attacks and Experiments, Purdue Research Foundation: Xr Grant,
09/01/2007 - 07/31/2014.

Bharat K. Bhargava, Secure and Adaptable Mobile-Cloud Computing, Purdue Research Foundation: Xr Grant,
06/01/2012 - 05/31/2015.

Eugene H. Spafford, Elisa Bertino, Bharat K. Bhargava, Sonia A. Fahmy, and Richard P. Mislan, NGIT Cybersecurity
Research Consortium, Northrop Grumman Space Technology, 09/01/2009 - 08/31/2014.

CHRISTIOPHER'CLIETON
Christopher Clifton, Managing Private Data in the Cloud, Qatar National Research Fund, 12/01/2010 - 05/31/2014.

Wojciech Szpankowski, Ruben C. Aguilar, Mikhail J. Atallah, Christopher Clifton, Supriyo Datta, Ananth Y. Grama, Suresh
Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramkrishna, Vernon J. Rego, and
Mark D. Ward, Emerging Frontiers of Science of Information, National Science Foundation, 08/01/2010 - 07/31/2015.

Christopher Clifton, Chyi-Kong K. Chang, Victor Raskin, and Luo Si, TC: Large: Collaborative Research: Anonymizing Textual
Data and its Impact on Utility, National Science Foundation, 09/01/2010 - 08/31/2014.
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Ouzzanl and Wllllam S. Cleveland VACCINE VlsualAnalytlcs for Command Con.tr.o ..
“U.S. Department Of Homeland Securlty” 07/01/2009 - 06/30/2014 b sl 'y "1

Sharing Llfecycle University Of Maryland 05/01/2008 07/31/2013 o

DOUGIASIEXCOMER | -='“

George B. Adams and Douglas E. Comer, Reliable Packet Delivery with Opan Flow fer.Advanced Manuf
Mozilla Foundation, 02/15/2013. 3 r-‘-

Douglas E. Comer, FIA: Collaborative Research: NEBULA: A Future Internet That Sudports Trustwort
National Science Foundation, 09/01/2010 - 08/31/2014.

HUBERTRESDUNSIVIORE N
e

Alka R. Harriger, Hubert E. Dunsmore, and Kyle D. Lutes, Surprising Poss:blhtlesvlmagmed and Realized through 48

Information Technology (SPIRIT) Comprehensive Project for Students and Teachers"Natlonal Science Foung ;‘ on,

01/01/2008 - 08/31/2014. 5

R
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AHMEDIKYELMAGARIMID 25y SRR
Arif Ghafoor, Walid G. Aref, and Ahmed K. Elmagarmid, TC: Medium: Security aﬁd Privacy Preser\m% q | fini
Management for Distributed Domains, National Science Foundation, 04/1 5/2010“&3/31/2015 r .' % %\
L ‘.
grotir

Mourad Ouzzani and Ahmed K. Elmagarmid, /[[[-Small: Commugrate - A Communlty-bqseg Data'lﬁ
National Science Foundation, 09/01/2009 - 08/31/2014.

David S. Ebert, Christopher Clifton, Mireille Boutin, Timothy F. Collins; Edward J. Delp, Aﬁ' . Elr
Ouzzani, and William S. Cleveland, VACCINE: Visual Analytics for Command, Control, andq oper _‘a"

.-‘II\“.

“U.S. Department Of Homeland Security”, 07/01/2009-06/30/2014. W Lok

A '
PATRICKSMEUGSTIER L
Patrick T. Eugster, A Fog Architecture, “Cisco Systems, Inc.”, 07/19/2013 - 01/15/2015 s o

w~ A"

Patrick T. Eugster, Google, Google Inc, 04/16/2013.

. S
Eugene H. Spafford, Saurabh Bagchi, and Patrick T. Eugster, NGIT Cybersecurity Researc ;f :’: 01
Corporation (Grumman), 09/01/2009 - 08/31/2014. ' L 1 .J'“ 3

Patrick T. Eugster, Multi-Attribute Scored Top-k Matching with Customized Weighting, Pu d ’
Xr Grant, 06/01/2012 - 05/31/2015. oX

Patrick T. Eugster, TC: Small: Least Privilege Enforcement through Secure Memory Views, Na ﬁf "“"“ e F
08/15/2011 - 07/31/2014. - - J

Patrick T. Eugster, A Methodology for Developing Complex Event-based Software, “U.S. Depart"' ent Of I

04/20/2011 - 04/19/2014. P
Patrick T. Eugster, CSR-PSCE, SM: Memory Management Innovations for Next-Generation S th E
Foundation, 09/01/2008 - 08/31/2012. A T s

'
Patrick T. Eugster and Xiangyu Zhang, CSR-DMSS, SM: A Holistic Approach to Rellable Perv yﬁem
Science Foundation, 09/01/2008 - 08/31/2012. Ty

Patrick T. Eugster, CAREER: Pervasive Programming with Event Correlation, National Smehce Foundatlon
01/15/2007 - 12/31/2012. e
SONIAVASEAH MY, . P

Sonia A. Fahmy, NeTS: Small: Meta-Networking Research: Analysis, Partitioning, and Mappm{ Tools for L
National Science Foundation, 09/01/2013 - 08/31/2016. :

Sonia A. Fahmy and Elisa Bertino, NeTS: Medium: Collaborative Research: A Comprehensive Ap
Provenance in Sensor Networks, National Science Foundation, 06/01/2010 - 05/31/2014

Sonia A. Fahmy, Scalable & Safe Monitoring of GENI Clusters, Bbn Technologies, 10/0 1 {

Eugene H. Spafford, Elisa Bertino, Bharat K. Bhargava, Sonia A. Fahmy, and i‘:hard'
Research Consortium, Northrop Grumman Space Technology, 09/01/200_9 08/31/20 '

Sonia A. Fahmy, CT-ISG Collaborative Research: Router Models & own
10/01/2008 - 09/30/2012.
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ASSEFAW,:GEB

n and Assefaw Gebremedhin, Combinatorial Algorithms to Enable Scientific Computing on Multithreaded
";?r 5, “Energy, U.S. Department Of”,07/01/2013 - 06/30/2014.

nd Assefaw Gebremedhin, AF:Small: Combinatorial Algorithms to Enable Derivative Computations...on
hitectures, National Science Foundation, 09/01/2012 - 08/31/2015.

IJAVIIJ F U@[F[I

ileich, Searching for structure within simulations through a low-rank clustering measure, Purdue University,
)13 - 05/31/2016. -

-ﬂ MapRedu e Ba d-l%pdel Reduction Project, Sandia National Laboratories, 01/27/2012 - 09/30/2012.

s

1|'

,Caree -‘ Mode qmerlcal Matrix Methods for Network and Graph Computations, National Science

,un 01/2012 - 04/ 017

ANANTH Y. GRAMA,

” _ ,Su esh‘Jagannathan Olga Vitek, and William S. Cleveland, SI2: Conceptualization: Dynamic
I#Tytlcs National Science Foundation, 10/01/2012 - 03/31/2014.

‘Y.‘,G;ama, Suresh Jagannathan, Yung-Hsiang Lu, and Xiangyu Zhang, Net-Centric Software &
[ 'iﬂ Cooperative Research Center, National Science Foundation, 04/15/2013 - 03/31/2014.

*\-*- ms, Ananth . Grama, and Suresh Jagannathan, CPS: Medium: Robust Distributed Wind Power
t:lence Foundatlon 09/01/2011 - 08/31/2015.

oratlve Research CDI-Typell: Probing Complex Dynamics of Small Interfering RNA (siRNA)
e Simulations and Network Analysis, National Science Foundation, 09/15/2011 - 08/31/2015.

_ ‘.‘ kn Ruben C. Aguilar, Mikhail J. Atallah, Christopher Clifton, Supriyo Datta, Ananth Y. Grama, Suresh

ha ya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramkrishna, Vernon J. Rego, and

Nard, Emerging Frontiers of Science of Information, National Science Foundation, 08/01/2010 - 07/31/2015.
T

J 1'nathan and Ananth Y. Grama, Eager Maps and Lazy Folds for Graph-Structured Applications, National
> Foundation, 02/01/2009 - 01/31/2013.

S "‘. ant-PA'n Y. Gramal Collaborative Research: CDI-Type ll: Hierarchical Modularity in Evolution and Function, National Science
Foundation, 10/

WODB 09/30/2014.

.'“,Wo]ciech Szpan Skl Ananth Y. Grama, and Daisuke Kihara, Information Transfer in Biological Systems, National
~ Science Founda’Fflﬂ_',L07/01/2008 06/30/2014.

Ananth Y. Grama,Collabortive Research: EMT/BSSE: Petascale Simulations of DNA Dynamics and Self-Assembly, National
Science Foundation, 09/15/2008 - 08/31/2013.

Jayathi'Y. Murthy, Suchuan Dong, Ananth Y. Grama, Dimitrios Peroulis, and Ahmed H. Sameh, VPR SIRG: Murthy, J., ¢/s on
103080, year 1 of 5, Purdue Research Foundation: Sirg, 03/01/2008 - 04/14/2014.

_‘ Jayathi Y. Murthy, Muhammad A. Alam, Anil K. Bajaj, Weinong W. Chen, Ananth Y. Grama, Dimitrios Peroulis, and Alejandro
- H Strachan, PRISM: Center for Prediction of Reliability, Integrity and Survivability of Microsystems, “U.S. Department Of

3

,:., Energy”, 04/15/2008 - 04/14/2014.
LU )

~ Ananth Y. Grama, Hierichal Petascale Simulation Framework for Stress Corrosion Cracking, “U.S. Department Of Energy”,

~ 09/15/2006 - 09/14/2012.

~ SUSANNE|E. HAMBRUSCH

Fl

' Susanne E. Hambrusch, IPA - Susanne Hambrusch, National Science Foundation, 08/30/2010 - 08/29/2013.

‘Susanne E. Hambrusch, Christoph M. Hoffmann, John T. Korb, James D. Lehman, A. G. Rud, and Aman Yadav, /I: Computer
Science Pathwqys forEducators National Science Foundation, 09/01/2009 -08/31/2014.

Ho ﬁfﬁrdnn Shape Representatlon Ontologies: Formats, Semantics & Rapid Access, National Institute Of
ih::O8/01/2010 09/30/2012.

mb G,h Christoph M. Hoffmann, John T. Korb, James D. Lehman, A G. Rud, and Aman Yadav, /I: Computer
.fgr‘Egiucators National Science Foundation, 09/01/2009-08/31/2014.
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William G. McCartney,Jamesj : Chrlstoph M. Hoffmann, Nabil A. Ib:ah1m ~
Northwest Indiana Computational Grid: A joint project at the University of NotreDa
and Purdue University - Calumet, “U.S. Department Of Energy”, 10/0’#2006 09/30{2@\3‘" “

NTONYLHOSKING s

Antony L. Hosking, SPLASH 2013 Travel Support, National Science Foundation, 097&1/2013 08/31 2 *' .
Antony L. Hosking, Gift - Conference Support, Mozilla Foundation, 07/25/2013'
Antony L. Hosking, Qualcomm, Qualcomm Technologies Inc, 04/17/2013. -"*“‘

Antony L. Hosking, CSR:Medium: Collaborative Research: Portable Performanceﬁ‘lbarallel Manag
the Many-Core Spectrum, National Science Foundation, 06/01/2012 - 057'31/2’015"'

Jan Vitek and Antony L. Hosking, CPA-CPL Certified Garbage Collection for-nghl_y Responsive Syste

Foundation, 08/01/2008 - 12/31/2012. . ;";,,.

¥ N
SURESHIJNGANNATHAN AT |
Suresh Jagannathan and Jan Vitek, Verified Compilation of Concurrent Managedl;quuages Air Force R eseq
Laboratory, 07/30/2013 - 07/29/2016. ﬁ.‘h

Suresh Jagannathan and Jan Vitek, SHF: Small: HAVOC: Verified Compllatlon o‘fConcurrent Manage,d-‘ uc
Science Foundation, 09/01/2013 - 08/31/2016. A ; - Uy ,‘ .

\"’ .
Jan Vitek, Ananth Y. Grama, Suresh Jagannathan, Olga Vitek, and William S. Cleveland, SI2: Conceptuali ation: L
Languages for Scalable DataAnalytics, National Science Foundation, 10/01/2012 - 03/31/2014.

ﬁt:

Bharat K. Bhargava, Ananth Y. Grama, Suresh Jagannathan, Yung-Hsiang Lu, and Xiangyu Zha‘fgt N
Systems Industry/University Cooperative Research Center, National Science Foundation, 04/1 ~ |3 ‘ r
Suresh Jagannathan, SHF: Small: Programming with Non-Coherent Memory, National SCI.'dwe E8 !" '

09/01/2012 - 08/31/2015. e *
Suresh Jagannathan, EAGER: Verified Compilation and High-Level Memory Models, Natlonal S '~,4a,
05/15/2012 - 04/30/2014.

Jan Vitek, Douglas E. Adams, Ananth Y. Grama, and Suresh Jagannathan, CPS: Medium: Iio _ﬁ
Engineering, National Science Foundation, 09/01/2011 - 08/31/2015. .' '

Suresh Jagannathan, Programming Non Coherent Memory, Purdue Research Foundatio \ ':l ]
05/31/2014. p.':

Wojciech Szpankowski, Ruben C. Aguilar, Mikhail J. Atallah, Christopher Clifton, Supriyg I]}t q, A
Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramkrlsﬂn
Mark D. Ward, Emerging Frontiers of Science of Information, National Science Foundatlo/r],ﬂé/O'lﬂ 10 - i'

Suresh Jagannathan and Jan Vitek, /l-New: A Computational Infrastructure for Scalable Transactional Me
Abstractions In Managed Languages, National Science Foundation, 06/01/2010 - 05/31/2014. v '

.

Suresh Jagannathan and Ananth Y. Grama, Eager Maps and Lazy Folds for Graph-Structured Ap ﬁ i
Science Foundation, 02/01/2009 - 01/31/2013. b2

Y
Jan Vitek and Suresh Jagannathan, CPA-SEL-T: Collaborative Research: Unified Open§gu$ e T :on Inf
National Science Foundation, 09/15/2008 - 12/31/2012. : 2 '*1.

.

DAISUREKIHARA i P

Daisuke Kihara, Ill: Small: Rapid screening of interacting ligands and proteins, National Science Foundation,
08/15/2013 - 07/31/20186. .

Daisuke Kihara, ABI Innovation: Protein Functional Site Identification Using Sequence Varlatlen National S
Foundation, 06/01/2013 - 05/31/2016. -

Daisuke Kihara, Designing New Ligands for New Targets Through Novel Computational Method
Characterization, Lilly Research Laboratories, 12/12/2012 - 09/12/2015.

Daniel B. Szymanski, Mark C. Hall, Daisuke Kihara, and Jun Xie, TRPGR: Novel quantita
and localize endogenous protein complexes, National Science Foundation, 12/15/201

%

Daisuke Kihara, Chiwook Park, and Weiguo A. Tao, Identification of protein £ stabol
of General Medical Smences 09/01}2011 - 05/31/2014. b2 Sy Ry



( | ama, and Daisuke Kihara, Information Transfer in Biological Systems, National
- 06/30/2014.

1 _yan Xu, NeTS: Small: Towards Exposing and Mitigating End-to-End TCP Performance and
nter Networks National Science Foundation, 08/01/2012 - 07/31/2015.

- 08/31/2012.

R 1 U[N][EI]%]@]I] L
AR linghui Liand R btrtW Proctor, Towards a Scientific Basis for User Centric Security Design, North Carolina State
u,mvers.ty, 08/16/20183 - 05/15/2014.

g nghw Li, Rober .w; Proctor, and Luo Si, TWC SBE: Medium: Collaborative: User-Centric Risk Communication and Control
’ on Mobile Devices,National Science Foundation, 09/01/2013 - 08/31/2016.

Ninghui Li and Yuan Qi, IBM Analytics, IBM, 04/23/2013.

Ninghui Li and Robert W. Proctor, Towards a Scientific Basis for User Centric Security Design, North Carolina State
University, 08/01/2012 - 12/31/2013.

= Niﬁghui Li, Android Security, Google Inc,09/20/2012.

'Ninghui I-_-i', Presérving Privacy in Social Network Data, Purdue Research Foundation: Xr Grant, 09/01/2007 - 07/31/2014.
Nir)ghui Li, TC: Small: Provably Private Microdata Publishing, National Science Foundation, 09/01/2011 - 08/31/2014.
Ni_nghui Li, CCS Workshops Organization Supplement, National Science Foundation, 09/01/2010 - 08/31/2012.
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,"f ,‘ 'Nihghui Li, TC: Medium: Collaborative Research: Techniques to Retrofit Legacy Code, National Science Foundation,
“ - 09/01/2009 - 08/31/2012.

"‘Elisa Bertino, Christopher'Clifto'n, Ninghui Li, and Eugene H. Spafford, A Framework for Managing the Assured Information
Sﬁaring Lifecycle, University Of Maryland, 05/01/2008 - 07/31/2013.
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Zhiyuan Li, Lila C. Albin, Saurabh Bagchl and Yung-Hsiang Lu, CRI PLpnnmg-A 7'estbe ‘Complle
Error Monitoring and Diagnosis for Reliable and Secure Sensor NetwoPl<s Natlonal'SCYQ[fbe Fou nda
03/15/2008 - 02/28/2013.
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Bradley J. Lucier, Dor Ben-Amotz, and Gregery T. Buzzard, Digital Compress:veﬂet’ectlon Spectrosc "';:g .:
Optimization and Experimental Implementation, Office Of Naval Research, 04/01/?&1 3-08/31/2016% N

Bradley J. Lucier, Simons Fellow in Mathematics, Simons Foundation, 08/01/2012-«-‘97/31/2013

Bradley J. Lucier, Collaboration Grant for Mathematicians at Purdue Umvérs:ty‘ SII’TTDFIS Fou ndatlon
07/01/2011 - 08/31/2016. s N
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Shimon Y. Nof, Seokcheon Lee, and Aditya P. Mathur, Next Level Dec:s:ons Kl.mger{'_l Clark Corp., 05/09/2006 -

SN o
Aditya P. Mathur and Luo Si, Federal and State Technology Partnership Program '(I:A,ST) In Economic Devel s,_d' rent
Corporation, 01/01/2012 - 12/31/2013. - r\r. ‘\,_;:" e,
Wojciech Szpankowski, Ruben C. Aguilar, Mikhail J. Atallah, Christopher Cllf!con ‘Supnyo Dattag A’hant Y. Grama
Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramkrlshh'a Verno

Mark D. Ward, Emerging Frontiers of Science of Information, National Science Fou’datlon 08/01/2010 ﬁ’ b

Sally K. Mason, Daniel S. Elliott, Jay P. Gore, Jonathan M. Harbor, Dwight E. Lewis', Aditya P. Mathu;,;l‘?ém
Mjt Smith, MIDWEST CROSSROADS AGEP, National Science Foundation, 10/01/2004 ',03/31/2(11‘.3 L1 i
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Sirje L. Weldon, Patricia A. Boling, Patrice M. Buzzanell, Paul C. Earley, Rachel L. Emwohn,!r Dahl R. Kelly
Linett, Margo J. Monteith, Jennifer L. Neville, Venetria K. Patton, Alice L. Pawley, Leigh S. Raypo
and Mangala Subramaniam, DIVERSITY AND INCLUSION: IMPLICATIONS FOR SCIENCE AND § .ﬁ
05/01/2013 - 05/31/2016.

Daniel G. Aliaga and Jennifer L. Neville, HCC: CGV: Medium: Collaborative Research: A He_ ef 0 .- eneou
for 3D Modeling and Rendering of Cultural Heritage Sites, National Science Foundation, 07/ 0-

-
Vishwanathan V. Swaminathan and Jennifer L. Neville, Ill: Small: Parametric Statistical M
Hypothesis Testing over Graphs, National Science Foundation, 09/01/2012 - 08/31/2015

Jennifer L. Neville, KDD2012 Student Travel Support, National Science Foundation, 08/61¢ 0 "' 1

Jennifer L. Neville, CAREER: Machine Learning Methods to Support Computational Social Sdlence
Foundation, 01/01/2012 - 12/31/2016. /.': ﬂ ,

Cristina Nita-Rotaru and Jennifer L. Neville, Toward Intrusion Tolerant Clouds, Johns Hlopkins Universit
11/07/2011 - 04/30/2014. =

Jennifer L. Neville and Ramana Rao Kompella, NETSE: Small: Towards Better Modeling ofCo L ﬁ
Dynamics in Large-Scale Online Social Networks, National Science Foundation, 09/01/2

Wojciech Szpankowski, Ruben C. Aguilar, Mikhail J. Atallah, Christopher Clifton, Suplj‘yo Y. Gran
Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ra shna, Vern
Mark D. Ward, Emerging Frontiers of Science of Information, National Science Foundatio n, 08 /01/2010 07/31
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Vishwanathan V. Swaminathan, Sergey Kirshner, and Jennifer L. Neville, Rl: Small: Algorithms for Sampling
Using Subgraph Signatures, National Science Foundation, 09/01/2009 - 08/31/2013.

Jennifer L. Neville, Stacey L. Connaughton, and James M. Tyler, Machine Learning Techniques to Model the .
Relational Communication on Distributed Team Effectiveness, National Science Foundation, 09/01/2008

William S. Cleveland, Jennifer L. Neville, and Mark D. Ward, Stochastic Control of Multi-scale Ne
and Algorithms, Ohio State University, 05/29/2008 - 06/28/2014.
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Cristina Nita-Rotaru and Charles E. Killian, TWC: Small: Automatic Detection of Protoc
Scale Distributed Systems Implemgntatlons National Science Foundatlo 109/01/20
Cristina Nita-Rotaru and Jennifer L. NeV|lle Toward Intrusion Tolerant ,Johr

11/07/2011 -04/30/2014 &
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“'.n ru TWC Small Collaborative Research: Mathematics of Infection Diffusion in ereless Networks,
f 1 Foundatlon 09/01/2009 - 08/31/2012.

-Rotaru, NeTS. Medium: Collaborative Research: Secure Networking UsingNetwork Coding, National Science
)9/01/2009 - 08/31/2013.
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Park, NeTS:Small: Toward High-performance WLANSs: Bridging the Physical Layer Divide, National Science
-l~ 8/01/2009 - 07/31/2013.
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pe c.u and N|q etta Adamo-Villani, Connecting Mathematical Ideas through Animated Multimodal Instruction,

liscon n,06/01/2013 - 05/31/2014.
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\damo-Villani, EXP: Collaborative Research: A System of Animation Gestures for Effective
e Foundation, 10/01/2012 - 09/30/2014.

M. ‘-'Ei Design for Effective Data Visualization, Purdue Research Foundation: Xr Grant,
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| Gebremedhin, Combinatorial Algorithms to Enable Scientific Computing on Multithreaded
epa ment Of Energy”,07/01/2013 - 06/30/2014.

yzing ’Flow Cytometry Data with Computational Topology, Purdue University, 06/01/2013 - 05/31/2016.

w Gebr‘_medhm AF: Small: Combinatorial Algorithms to Enable Derivative Computations ... on
s, National Science Foundation, 09/01/2012 - 08/31/2015.

Raj 3‘3 and Alex Pothen, Automated spectral data transformations and analysis pipeline for high-throughput
,Na ional Institutes Of Health, 07/01/2012 - 06/30/2014.

othe r., Semi-matching algorithms for classifying leukemia stem cells via flow cytometry analysis, Purdue Research
t Xr Grant, 06/01/2008 - 12/31/2013.

|

{ 0 . en, Com inatorial Scientific Computing and Petascale Simulations Institute, “U.S. Department Of Energy”,
/1 57’2008 08 /2.013

AREER Analyzing Distributed Systems Behavior Using Repeated Execution, National Science
»" Foundation, 07/0/2011 - 06/30/2016.

Sunil K. Prabhakar, Ill: Small: Ensuring Integrity and Authenticity of Outsourced Databases, National Science Foundation,
09/01/2040 - 08/31/2014.

Sunil K. Prabhakar and Xiangyu Zhang, Ill: Small: Towards Scalable and Comprehensive Uncertain Data Management,
~National Science Foundation, 09/01/2009 - 08/31/20183.

Lf ) @U
k - N,mghm Li and Yuan Qi, IBM Analytics, IBM, 04/23/2013.

3 '~ Yuan Qi, Career: Scalable Bayesian learning for multi-source and multi-aspect data, National Science Foundation,
01/01/2011 - 12/31/2015.
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5 P Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, Yuan Qi, Doraiswami Ramkrishna, Vernon J. Rego, and
Mark D. Ward, Emerging Frontiers of Science of Information, National Science Foundation, 08/01/2010 - 07/31/2015.

Douglas J Lagount and Yuan Qi, A temporal view of the Plasmodium-red blood cell interactome., The National Institute of

el Collaboratlve Research: Integratlon of Relational Learning with Ab-initio Methods for Prediction of
es, National Science Foundation, 01/01/2010 - 12/31/2014.
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Wojciech Szpankowski, Ruben C. Agmlar Mikhail J. Atallah, Christopher Cln‘ton*Supr a,-An _

Jagannathan, Aditya P. Mathur, Jennifer L. Neville, Zygmunt Pizlo, YuaﬁQl Doraiswa mkrishna,’
Mark D. Ward, Emerging Frontiers of Science of Information, National Science Fou'hdatlon 08/01/2 1

Vernon J. Rego, Dynamic Stego Communication in Financial Contexts, Purdue Re_se'!uch Foundation ._

06/01/2010 - 2/31/2013. et ’_i:
Vernon J. Rego, CT-ISG: Dynamic Covert Channels: Generation and Detectlon of Hld‘dgn Messages, Nai
Foundation, 09/01/2007 - 08/31/2013. gty h"
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Elisha P. Sacks, AF: Medium: Collaborative Research: Approximate compdtathpal geometry via cont
perturbation, National Science Foundation, 09/01/2009 - 08/31/2013. -'j,( s
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AHMEDIHSSAMEH ot
Ahmed H. Sameh and Faisal Saied, A Computing Platform for Parallel Sparée Mqt"?Computatlons us Ar eS
Development and Engineering Command, 08/28/2012 - 08/27/2013. — w"f 4\‘ b
Ahmed H. Sameh, SI2-SSE: Collaborative Research: SPIKE-An Implementat:ondfafRecurSIve D/w,de-léh
Strategy for Solving Large Systems of Linear Equations, National SCIep.ee Fouﬁdatlon 06/01/20(12"‘ 05/31/2 l_.,_"* -
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Ahmed H. Sameh, CSR: Large: Collaborative Research: Kali: A System for Sequent‘&ivProgrammmg of Mu

National Science Foundation, 08/01/2011 - 07/31/2015. ch .
Ahmed H. Sameh, Parallel Sparse Linear System and Eigenvalue Problem Solvers: From Multl
Army Research Office, 09/15/2011 - 09/14/2014. #4

Ahmed H. Sameh, Support for Deaglan Halligan from Sandia National Labs, Sandia Nation lLa orz
01/01/2011 - 08/15/2014. [f_. "

Jayathi Y. Murthy, Suchuan Dong, Ananth Y. Grama, Dimitrios Peroulis, and Ahmed H. Sémeh
year 1 of 5, Purdue Research Foundation: Sirg, 03/01/2008 - 04/14/2014.
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Ninghui Li, Robert W. Proctor, and Luo Si, TWC SBE: Medium:Collaborative: User-Centrlc __,__ I
on Mobile Devices, National Science Foundation, 09/01/2013 - 08/31/2016. Jqf

Aditya P. Mathur and Luo Si, Federal and State Technology Partnership Program (FAST) I Ecor "

Corporation, 01/01/2012 - 12/31/2013. ,.-‘ o

Luo Si, Enabling Conitinental Scale Water Resources Management: Adding Value to State & Fedé:q 1‘
Heterogenous DataSets, Purdue Research Foundation: Sirg, 07/01/2010 - 12/31/2012. /-f:

Luo Si, Gerhard Klimeck, and Michael J. McLennan, Ill:Small:Information Recommendatlon for Onlme S .
Communities, National Science Foundation, 09/01/2010 - 08/31/2014. -

Christopher Clifton, Chyi-Kong K. Chang, Victor Raskin, and Luo Si, TC: Large: Collaborative R
Data and its Impact on Utility, National Science Foundation, 09/01/2010 - 08/31/2014.

Stephen Charles Cooper and Luo Si, Adding an Intelligent Tutoring System to Alice, Ng.tw ce Found
09/01/2010 - 08/31/2014. B, 4 , _
Yan Ping Xin and Luo Si, R & D: Nurturing Multiplicative Reasoning in Students with Leur‘ ing Disabilities ina C
Conceptual-Modeling Environment (NMRSD-CCME), National Science Foundation, 08/01/2008 - 07/31/20

Luo Si, CAREER: An Integrated and Utility-Centric Framework for Federated Text Search, Natlonal Science F
07/01/2008 - 06/30/2014.

ROBERTRDASKEEL

Robert D. Skeel and Jianlin Xia, Collaborative Research: Advanced Methodology for Calculation
National Science Foundation, 03/01/2010 - 07/31/2013.

EUGENEHSSPAFEORD

Fariborz Farahmand and Eugene H. Spafford, EAGER: Neurobiological Basis of Decis
National Science Foundation, 09/0‘I(2012 09/30/2013.
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ca d"Eu'ge'né H. Spafford, REU Site: Multi-disciplinary Information Assurance and éécurity, National
idation, 06/15/2011 - 05/31/2015.
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¥4 , Vol. Sup IEEE Conf., Institute Of Electrical Electronics Eng, 08/16/2013.
‘1 Sol fﬁﬁcgton University, 05/01/2013.
W 7 7"":rontiers of§cience of Information (STC), Purdue Research Foundation: Xr Grant,

L]

9
n rg:r;g Frontlers of Science Informations, Purdue Research Foundation: Xr Grant,

ki Asymptotlc Solutions To Recurrences and Functional Equations Arising in Computer Science,
gency, 05104/20.1.1 - 09/30/2013.

Ruben C. Aguilar, Mikhail J. Atallah, Christopher Clifton, Supriyo Datta, Ananth Y. Grama, Suresh
thur Jennifer L. Neville, Zygmunt Pizlo Yuan Qi Doraiswami Ramkrishna, Vernon J. Rego and

+ S pankowsk| Collaborative Research: Information Theory of Data Structures, National Science Foundation,

2008 - 08/&1/201 38

V OjCIeCh Szpan skl,Ananth Y. Grama, and Daisuke Kihara, Information Transfer in Biological Systems, National
i Sqlehce Founda n,.O'7/01/.2008 06/30/2014.
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Xavier M. Tricoche, CAREER: Efficient Structural Analysis of Multivariate Fields for Scalable Visualization, National Science
Foundation,07/01/2012 - 06/30/2017.

XavierM. Tricoche, Novel Advanced Visualization Techniques for the Study of Granular Materials, Purdue University,
06/01/2011 - 12/31/2012.

Xa§/ier M. Tricoche, Collaborative Research: A Unified Dynamical Systems-Simulation-Visualization Approach to Modeling
‘f andAnalyzing Granular Flow Phenomena, National Science Foundation, 09/01/2010 - 08/31/2014.
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 JANVITEK
.,}l‘ “Suresh Jagannathan and Jan Vitek, Verified Compilation of Concurrent Managed Languages, Air Force Research
Y Laboratory,07/30/2013 07/29/2016.
,‘.
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Suresh Jagannathan and Jan Vitek, SHF: Small: HAVOC: Verified Compilation of Concurrent Managed Languages, National
b ¥ N SC|ence Foundation, 09/01/2013 - 08/31/2016.

Jan Vitek, Ananth Y. Grama, Suresh Jagannathan, Olga Vitek, and William S. Cleveland, SI2: Conceptualization: Dynamic
~ Languages for Scalable DataAnalytics, National Science Foundation, 10/01/2012 - 03/31/2014.

~ JanVitek, '@fOxdatalnc 05/01/2013.

E Ad'a‘ms Ananth Y. Grama, and Suresh Jagannathan, CPS: Medium: Robust Distributed Wind Power
;1 Sc;,ence‘Foundatlon 09/01/2011 - 08/31/2015.
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Jan Vitek and Olga Vitek, SIZ:SS A cmg Vlrtual Machine for Statistical Computmg-‘ﬁ
09/15/2010 - 08/31/2013. i ‘u e =
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Suresh Jagannathan and Jan Vitek, /[-New: A Computational Infrastructure for Sca}abée Transact:o M
Abstractions In Managed Languages, National Science Foundation, 06/01/2010 - 05/31/2014. ;_-_1:'-

Jan Vitek, Software Hardening from Scripts to Programs, Purdue Research Foundahon Xr Grant, ‘*’[

Jan Vitek and Suresh Jagannathan, CPA-SEL-T: Collaborative Research: Unified Open Source Trans
National Science Foundation, 09/15/2008 - 12/31/2012. Y

Jan Vitek and Antony L. Hosking, CPA-CPL Certified Garbage Collection for nghl”RssponSIve Syste
Foundation, 08/01/2008 - 12/31/2012. ok e _ Y

Jan Vitek, CSR--EHS: High-throughput Real-time Stream Processmgln Javq, NatlopalSmence Found:
09/01/2007 - 12/31/2012. P, ;\

OLGAWITEK B+
Robert G. Cooks, Zheng Ouyang, and Olga Vitek, Desorption Electrospray Iohlzatlo‘"Wlass Spectrometry Imaginging
Diagnostics, National Institutes of Biomedical Imaging & Bioengineering, OQ.p1/2m3 08/31/2014. i.. \ ¢

Jan Vitek, Ananth Y. Grama, Suresh Jagannathan, Olga Vitek, and William S. CLevela'hd Si2: Concgpﬁlul _-_?' n:D
Languages for Scalable DataAnalytics, National Science Foundation Jp/01/2012 03/31/2004. = :_ | '\4

Jo A. Banks and Olga Vitek, Pheromonal control of gamete determination and dlfféF'entlatlon in Ceratop_t?'n S 7, {
National Science Foundation, 05/01/2013 - 04/30/2015. i

Olga Vitek, Statistical imaging mass spectrometry-based proteomics, Stanford UnlverS|ty, 03,4
Olga Vitek, Canary Foundation, Canary Foundation, 01/14/20183.
Olga Vitek, Statistical methods and computing for functional interpretation of high- throughput

Y

systems biology, Qatar Foundation, 08/15/2012 - 08/14/2013. L
Olga Vitek, Statistical Interpretation of Selected Reaction Monitoring SRM Experiments Labe! x“i
Research Foundation: Xr Grant, 06/01/2011 - 05/31/2014. .

Olga Vitek, CAREER: Sparse-sampling Inference for Functional Proteomics, Metabolomlcl? ng non
Foundation, 04/01/2011 - 03/31/2016. g
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Jan Vitek and Olga Vitek, SI2-SSE: A Tracing Virtual Machine for Statistical Computing, Nai ,;1 18 ] Y
09/15/2010 - 08/31/2013. e
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Weiguo A. Tao, Robert L. Geahlen, Scott A. McLuckey, and Olga Vitek, New Proteomic Teéhn,ol gie
Tyrosine Kinase Signaling Pathways, The National Institute of General Medical Sciences, 09/01/-2 10 - 08/2

Olga Vitek, Statistical design and analysis of selected reaction monitoring SRM experlmgnts for guomatb

Purdue Research Foundation: Xr Grant, 06/01/2008 - 12/31/2013. )

Daniel B. Szymanski, Mark C. Hall, Scott A. Jackson, Christopher J. Staiger, and Olga Vitek, A Prote 2 V

Endogenous Protein Complexes of the Endoplasmic Reticulum in Key Plant Species, Purdue Dis ﬁ /
Program, 01/01/2009 - 12/31/2014. L+
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b
Dongyan Xu, Policy Guided Isolation and Strategically Shielded Exposure: A Novel Approaq 0 Secure Applicc
11), Intelligent Automation Inc, 10/15/2012 - 08/29/2014. \ '

Ramana Rao Kompella and Dongyan Xu, NeTS: Small: Towards Exposing and Mitigating End-to-End TCP. Perfc

Fairness Issues in Data Center Networks, National Science Foundation, 08/01/2012 - 07/31/2015. 4

S

Xiangyu Zhang and Dongyan Xu, Extracting Functional Components from x86 Binaries, TT Government Solu
12/07/2011 - 01/31/2014.

Xiangyu Zhang and Dongyan Xu, Safe, Reuse-Oriented Reverse Engineering of Functional Compo
Defense Advanced Res Projects Agency, 10/24/2011 - 12/17/2014.

Dongyan Xu, Host Centric Intrusion Detection and Prevention, Tt Government Solutions

Eugene H. Spafford, Saurabh Bagchi, Elisa Bertino, Sonia A. Fahmy, Dongyan Xu,'a
Research Consortium, Northrop Grumman Space Technology, 09/01/2009 3/ 1/20

Dongyan Xu and Xiangyu Zhang, TC: EAGER: Binary-based Data Structure R . ation
Science Foundation, 09/01/2010 - 08/31/2013. 4



ugene H. Spafford, An Integrated Architecture for Automatic Indication, Avo:dance and Profllmg of Kernel
S A|r Force Offlce Of Scientific Research, 04/01/2010 - 03/31/2014.

Collaborative Research: II-New: OpenVMI: A Software Instrument for Virtual Machine Introspectfon, National
dation, 09/01/2009 - 08/31/2014.

eck, Dongyan Xu, and Thomas J. Hacker, Accelerating Nano-scale Transistor Innovation though Petascale
A atlonal Science Foundation, 10/01/2007 - 09/30/2013.

XIANGYU LHANG *

Zhang, SHF: Small: Collaborative Research: Towards Automated Model Synthesis of Library and System Functions
m-E Vironment Co=Analysis, National Science Foundation, 09/01/2013 - 08/31/2015.

._ ang, SHF: Small: R ,10 le’Data Processing by Program Analysis, National Science Foundation,
013 - 06/ /201658 g -

Rh

Eﬂ Srama, Suresh Jagannathan, Yung-Hsiang Lu, and Xiangyu Zhang, Net-Centric Software &
ty Co 'b(ative Research Center, National Science Foundation, 04/15/2013 - 03/31/2014.

&

Small: C ollaborative Research: Automated Model Synthesis of Library and System Functions for
f- sis, National Science Foundation, 09/01/2012 - 08/31/2013.

Y .
‘,:.\v n Xu, Extracting Functional Components from x86 Binaries, TT Government Solutions Inc.,
Vadh, = v ¥ -

_gyén Xu, Safe: Reuse-Oriented Reverse Engineering of Functional Components from x86 Binaries,
‘Research Projects Agency, 10/24/2011 - 12/17/2014.

aurabh Bagchi, Elisa Bertino, Sonia A. Fahmy, Dongyan Xu, and Xiangyu Zhang, NGIT Cybersecurity
m, N rthrop Grumman Space Technology, 09/01/2009 - 08/31/2014.

iang Zhang, TC: EAGER: Binary-based Data Structure Revelation for Memory Forensics, National
atlon 09/01/2010 - 08/31/2013.

né. CSR: Small: Automated Software Failure Causal Path Computation, National Science Foundation,
- 08/31/2014.

~ SunilkK. P|'fablha rand Xiangyu Zhang, /ll: Small: Towards Scalable and Comprehensive Uncertain Data Management,
, atiohngcienc . dundétion,09/01/2009 - 08/31/2013.

' Xian'gw Zﬁa'ng,' %El::’k'Scalable Dynamic Program Reasoning, National Science Foundation, 02/15/2009 - 01/31/2015.
: *'Fiafnck T. Eugster and Xiangyu Zhang, CSR-DMSS, SM: A Holistic Approach to Reliable Pervasive Systems, National

A Smence Foundaflon 09/01/2008 - 08/31/2012.




STRONG GITIES LAB:
SIMULATION TECHNOLOGY FOR THE REALIZATION OF NEXT GENERATION GITIES

DANIESGIALEIAGA

We are in the first century of the urban civilization. In the year 1900, about 14 percent of the world’s population of 1.6"
billion people lived in cities. According to the United Nations State of World Population in 2007: forthe first time'in history,
starting in the year 2008, more than half of the world population of 7 billion people lives in cities. Cities are highly complex *
ecosystems of socio-economic entities which provide concentrated living, working, education, and entertainment options
to its inhabitants. Further urbanization is inevitable. Although cities embody environmental damage, the potential benefits
of urbanization far outweigh the disadvantages — the challenge is in learning how to exploit its possibilities. Harvard
economist and author of “The Triumph of the City” Edward Glaeser affirms: “cities magnify humanity’s strengths ... and spur
innovation”. TED, the non-profit foundation that organizes conferences worldwide disseminating “ideas worth spreading;
has recently awarded its annual prize to the idea of “The City 2.0” which seeks to connect people around the globe to share
ideas about urbanization as the ultimate design challenge. Properly managing the growth of existing cities and the design
and functioning of future cities is a vital issue that will only continue to increase in importance during the 21st century. '

The research group seeks creating algorithms, visualizations, and IT infrastructure to implement decision support system na
tools for sustainable urban ecosystem planning. Such tools assists urban stakeholders (e.g., urban planners, engineers, ¥ 5 9
environmentalists, politicians, and concerned citizens) in trying “what if” scenarios of design decisions for obtaining an N
increased level of sustainability. Our framework builds upon our current work in progress for a) acquiring (or obtaining) a 3D
procedural model approximation of an existing (or desired) urban area — the urban area can range from a neighborhood to

an entire city, and b) performing an inverse modeling computation (e.g., semi-supervised learning, Hidden Markov Models,

etc.) so as to propose altered 3D city models satisfying a desired behavior. The bulk of the work is to create an initial set

of sustainability decision support tools including, altering the city layout so as to produce better urban weather, to the

reduce heating and cooling energy consumption and to change traffic flow to one of less congestion and of less energy
consumption/emissions.

-

This proposed work exploits our previously and currently funded and deployed systems of urban modeling and simulation -
(http:/www.cs.purdue.edu/cgvlab/urban) funded by NSF, California Metropolitan Transportation Commission, Google, o
Adobe, and in collaboration with Purdue’s CyberCenter. Our work also brings together researchers spanning many fields and
performs cross-disciplinary research projects focused on the idea of designing and simulating the functioning of existing =
and future cities. In particular, we have been very active in bridging the gap between visualization/computer graphics, and -
urban planning and simulation, earth and atmospheric sciences, and civil engineering. To date, we have published numerous
papers addressing 3D building reconstruction and modeling, integrating urban simulation and urban visualization, -
combining urban modeling with meteorological simulation, joining urban and vegetation ecosystem modeling, merging
traffic micro-simulations with fast 3D visualization, and deploying large-scale IT infrastructures for urban planning.
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1 big data is a major challenge for our society. The “cloud” intuitively offers a possible response to many needs
processing. However, the cloud abstraction offers the illusion of ubiquitous resources which can mislead clients
nat “details” of cloud implementation such as location of users with respect to cloud datacenters do not matter.

-,ar-" on-agnosticism can have a strongly adverse effect on performance when computing on datasets that are
- 'I'( ributed”, that is, distributed or partitioned across datacenters. Such scenarios are increasily frequent because

balization or natural internal breakdowns into departments and units of larger corporations or also governments:

RATEDEIGIAAEROEESSING

intelligence across units.

approach of copying first all data to one datacenter before computing on it can lead to prohibitively high

}-_ji- y and costs. This is especially the case with many big data analysis tasks where the response sought is very small

" compared to the inputs to the analysis, thus leading to large amounts of data being transferred over inter-datacenter

~ connections that are an order of magnitude slower than communication inside datacenters, and usually charged for by

‘cloud providers in contrast to inter-datacenter communication which is free. In addition, many analysts execute big data

h tasksl_‘?rﬁwore iterative manner, by adjusting constraints for filtering or matching data in response to earlier computation
- 'rpsu ts. This leads to repetitively copying the same datasets. A better approach is thus to move computation towards the

{ y ! ta'as’rhuch as possible, rather than inversely copying all data to one place (e.g., local to the client) where computation

‘Sgccuns'.
. 4

_;."-(r-‘lth [1] is a variant of the popular Hadoop MapReduce engine that enables efficient computation on datasets
. ‘distributed across datacenters. The principles underlying G-MR are independent of MapReduce in that they consider a
- notion of sequences of transducers (roughly functions) being applied to a dataset partitioned across datacenters. Data
- transformation graphs (DTGs) represent different interleavings of sub-computations of such a sequence across data
. "‘ “'ﬂartiltions (or their derivations) with respect to copying of the data. That is, by the end of an analysis task all data must be
- consolidated in one place to achieve a correct response to a query, but such consolidation can happen at different points
~ during the computation and in different orders among the (derivations of) data partitions. DTGs thus enumerate different
“execution paths”, with nodes in such graphs representing a given distribution of data across datacenters at a given stage
of the computation, and edges representing either computation or copying actitivies. Weights are assigned to edges in
a waj} éorresponding to the measure to be optimized, e.g., time, cost, a combination, and the cheapest execution path is
~ subsequently selected. Weights are obtained via sampling on a single execution path, by inferring complexities of steps.

i,

o Figure 5( depicts an example DTG for a single

- MapReduce task being applied to a dataset A= B= C= D= E= F= G= H= I J=
' x <1,2,3> <2,2,3> <3,2,3> <1,1,3> <1,3,3> <1,2,1> <1,2,2> <3,3,3> <1,1,1> <2,2,2>

~ distributed across three datacenters, with one
partition in each. Nodes in tier 0 represent different
distributions of these input partitions prior to stage =
computing. Tier 1 nodes represent the state of 0
- computation after the mapping phase, and tier 2
nodes after the reduction phase. Edges within tiers
- represent copying operations and edges across tiers
 (downwards) represent progress of computation.

~Infollow-up work, G-MR has been extended to stage =
- support more generic “data-flow” computations 1

- on multiple geo-distributed datasets. Rout [2] is a
corresponding extension of Yahoo’s popular PigLatin

language for big data analysis.

[1] C.Jayalath, J. Stephen, and P. Eugster. From the
- Cloud to the Atmosphere: Running MapReduce across
- Datacenters. IEEE Transactions on Computers (TC),
 63(1):74-87,2014.

. .y 4 stage =
a2 C.Jayalath and P. Eugster. Efficient Geo- 2

" Distributed Data Processing with Rout. In 33rd
~International Conference on Distributed Computing

Systems (ICDCS 2013), pages 470-480, July 2013.
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Purdue Computer Science K-12 Outreach program is committed to improving access to high quality computer science
education for Indiana students, educators and communities. Under the guidance of the program’s coordinator, Phil
Sands, outreach focuses on assisting 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, work with the Indiana Hoosier Heartland chapter of the Computer
Science Teachers Association (CSTA), and site visits. For students, the focus is on engagement opportunities both on-site
and at Purdue’s campus in order to increase the scope of their initiatives.

One of the key areas of the outreach program is the enhanced effort to encourage underrepresented minority groups
within the field of computer science. Traditionally, computer science has been overwhelmingly homogeneous with regards
to its participants. In order to affect change in this area, K-12 Outreach will begin a new high school program to mentor
young women in computer science. This program will engage young women in several activities designed to develop
interest in computing and build confidence in their abilities. Purdue student mentors will visit participating schools'in
order to help guide the young women on their way towards greater participation in computer science.

For the eighteenth year, Purdue will host a summer camp for middle school aged students. This program provides an
introductory computer science experience for students at a time when it may make a significant impact on their future i Wi
interests. The students learn to program, develop web applications, work with robotics, and create phone and tablet apps. ™
Expanding on the middle school camp, Purdue will also offer a computer security camp for high school students for the e
first time this year. ' 0

Purdue’s Reaching Out for Computer Science (ROCS) student group continues to provide assistance to K-12 Outreach
activities through their volunteer efforts. The group earns Purdue students university credit for offering time from

their busy schedules to work with the youth of Indiana on computer science activities. This year, ROCS participated in
events with 4H, the Girl Scouts of America, Operation Military Kids, and several elementary and middle school students
throughout the state.



. Content Modeling for Intelligent
Tutoring Systems

- Advisor: Lou Si

o

Employer: Yahoo

Jayaram Kallapalayam
Radhakrishnan

Engineering Efficient Event-Based
Distribution Systems

Advisor: Patrick T. Eugster
‘Employer: Hewlett Packard

Ahmet Erhan Nergiz

- Private Data Outsourcing Using

~ Anonymization
Advisor: Christopher W. Clifton
Employer: Google

Rongjing Xiang

Statistical Relational Learning for
Single Network Domains
Advisor:Jennifer L. Neville
Employer: Foursquare

Feng Yan

Efficient Learning Algorithms for
Gaussian Processes

Advisor: Yuan Qi

Employer: Facebook

Dan Zhang

Dealing with Ambiguous and Partial
Supervision in Complex Information
Retrieval Applications

Advisor: Lou Si

Employer: Facebook
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Meghana Chitale

Functional Profiling of Protein
Sequences and Application of
Functional Associations for Missing
Enzyme Prediction

Advisor: Daisuke Kihara

Employer: Epic Systems

Nan Ding

Statistical Machine Learning in
T-Exponential Family of Distributions
Advisor: S.V.N Vishwanathan
Employer: Google

Despoina Perouli

Methods for Safe, Flexible and Secure
Policy Based Routing

Advisor: Elisa Bertino, Sonia Fahmy
Employer: Purdue University

Wahbeh Qardaji

Differentially Private Data Publishing:
From Histograms to Transaction Sets
Advisor: Ninghui Li

Employer: Google

Dasarath Weeratunge

Dynamic Program Analyses for
Debugging Concurrency Bugs in Large
Multi-threads Programs

Advisor: Xiangyu Zhang, Suresh
Jagannathan, Zhiyuan Li

Employer: Intel

Di Xie
Time Varying Network Reservation for
Cloud Data Centers

Advisor: Ramana Kompella Y. Charlie Hu

Microsoft, WA
Employer: Microsoft

Samer Samir Barakat

High Performance Structure
Extraction for Visualization
Advisor: Xavier Tricoche Wojciech
Szpankowski

Vasil S. Denchev

Binary Classification with Adiabatic
Quantum Optimization

Advisor: S.V.N. Vishwanathan &
Zhiyuan Li

Employer: Google

Sriharsha Gangam

High Accuracy, Lightweight Methods
for Network Measurement Services
Advisor: Sonia Fahmy, Ramana
Kompella

Wei-Min Yao

Enhancing Scalability in Network
Simulation and Testbed Experiments
Advisor: Sonia Fahmy, Kihong Park
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Vinaitheerthan Sundaram
Ruby Tahboub
Christine Task
Lan Truong
Denis Ulybyshev
Serkan Uzunbaz
John Ross Wallrabenstein
Man Wang

Qifan Wang
Shumiao Wang
Ye Wang

Mu Wang
Dasarath Weeratunge
Matthew Wolff
Jong Ho Won
Meng-Lin Wu
Luojie Xiang
Cong Xu
Weining Yang
Wei-min Yao

Yu Hong Yeung
Sunghwan Yoo
Yongyang Yu
Zhengyi Zhang
Zhiwei Zhang
Ning Zhang

Lei Zhao
Shandian Zhe
Yunhui Zheng
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Yao Zhu

He Zhu

Jiahong Zhu
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ENGAGEN

SPOTLIGHT ON ALURNMIKNI

DISMHINGUISHEDIALUMNI

Lawrence H. Landweber (MS ’66, PhD '67) is the John P. Morgridge Professor Emeritus of Computer
Science at the University of Wisconsin — Madison, where he was on the faculty from 1967 to

2000. Landweber is a Fellow of the ACM and in 2005 received the IEEE Award on International
Communication. In 2009, the Internet Society awarded him with the Jonathan B. Postel Service Award
for his contributions to CSNET. In 2012, he was inducted into the first class of the Internet Hall of
Fame. In 1995, Newsweek Magazine called him the “Guardian of the Internet” and included him among
their “Net 50.” Additionally, Landweber presented a colloquium for the Department of Computer
Science, titled “Past Is Prologue” prior to receiving his award.

QUARSTANIBIINIE AZYIMIN

Robert Balog earned his bachelor’s degree in computer science from Purdue University in 1987. He assumed the role

of senior vice president of engineering for KVH Industries, overseeing all of KVH’s satellite, guidance, and stabilization =~ =
engineering efforts, in October 2008. Previously, he served as KVH’s vice president of engineering (satellite products): b A
Before joining KVH in February 2005, Robert served as president of Automation Services, an engineering contract ',\
services company, and as vice president of engineering at ADE Corporation in Massachusetts. He also held a number 3
of positions, including general manager and vice president of R&D, during ten years at Speedline Technologies in ‘N
Franklin, Massachusetts. He’s been a member and served as chairman of the Surface Mount Equipment Manufacturers
Association Board of Directors, along with other positions. Additionally, he’s received U.S. patents.

Ronald Boisvert earned his master’s degree in computer science from Purdue in 1977 and his doctorate in 1979. He

leads the Applied and Computational Mathematics Division of the Information Technology Laboratory at the National

Institute of Standards and Technology (NIST). During his thirty-three year career with NIST, he helped develop the original
ELLPACK system for elliptic boundary value problems, the NBS Core Math Library, VFFTPACK (for vectorized FFTs), VENLIB

(for vectorized Bessel functions), the Guide to Available Mathematical Software, and the Matrix Market. He is one of the
principal editors for the NIST Digital Library of Mathematical Functions. He has served as Editor-in-Chief of the ACM b
Transactions on Mathematical Software (1992-2005), Co-Chair of the Numerics Working Group of the Java Grande Forum =
(1998-2003), and Chair of the International Federation for Information Processing (IFIP) Working Group 2.5 on Numerical
Software (2000-2012). He is currently Co-Chair of the Publications Board of the Association for Computing Machinery:

(ACM). He received the U.S. Department of Commerce Silver Medal for Meritorious Federal Service (1992) and Gold Medal -
for Distinguished Achievement (2011). -

Marc Shinbrood earned his bachelor’s degree in computer <
science from Purdue in 1972 — a member of the first 'f
computer science graduating class. He is vice president of .
the Web Application Firewall business unit at Trustwave 3 'q
Holdings Inc. He has been in the vendor software and ety
appliance business environment for more than thirty- i
five years, and for the last fifteen years, he’s focused on
enterprise-level software and appliance security solutions.
Prior to Trustwave, Marc was CEO and Chairman of Breach
Security. Currently, he is responsible for the Trustwave
WebDefend Web application firewall business and more
than 400 customers. He has held many positions for the
computer software company, including serving as CEO 4
five various times. He is the author of numerous articles o
and videos, a frequent speaker at industry events and s b
conferences, and associate technical editor for Midrange d

-

_Lvh

Computing magazine.
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-4" Dr. John Rice and Dr. Janice Lauer Rice

- Dr.Stephen J. Tolopka and Mrs. Janet L. Tolopka
Ms. Eileen M. Gorrell and Mr. Bill L. Weaver
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- Dr. Alan R. Hevner and Mrs. Cynthia Y. Hevner
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Dr. Ronald F. Boisvert and Mrs. Rita Boisvert
Ms. Valerie Anne Bubb Fenwick
Mr. G. Keith Callis and Mrs. Deborra A. Callis
Mr. David J. Carlson
Col. Michael D. Cartney
Ms. Lizhen Chen and Dr. Andrew S. Zheng
Ms. Wei Chen and Dr. Rongtian Zhang
" Mr.Hao-Yung Chen
Mrs. Kathi L. Chenoweth and Mr. Mark C. Chenoweth
Mr. W. Enoch Chuang
Dr. Christopher W. Clifton and Mrs. Patricia Clifton
Mr. Douglas G. Crabill and Mrs. Cheryl L. Crabill

Mr. Nathan J. Cross and Mrs. Tiffany B. Cross
Mr.James P. Czapla
Mr.Vincent E. DeGiulio and Mrs. Jessica DeGiulio
Mr. John A. Dilley and Mrs. Gayle G. Dilley
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Mr.Jason Allan Faas
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Mr. Joseph Huang and Dr. Wenjin Cao
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Dr. Haitao Jiang and Ms. Qing Yan
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Mr. Thomas M. Lang and Mrs. Gloria Lang
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Mr. Stephen S. Leung and Ms. Olivia Tam
Mr. Marc D. Lipnick and Mrs. Deborah Lipnick
Mr. Trevor D. Mason and Mrs. Nolelene Mason
Dr. Andrew J. Mayer and Mrs. Lisa A. Mayer
Mr. Ryan M. McGann
Mr.James W. McNurlan and Mrs. Lisa McNurlan
Dr. Robert L. Mead Jr. and Mrs. Sharon P. Mead
Mr. Darrell E. Miller
Mr. G. Bryce Miskell and Mrs. Lynn R. Miskell
Dr. William F. Mitchell
Mr. Robert T. Mitchell
Mrs. SheilalL. Murphy
Dr. Robert E. Noonan and Mrs. Deborah Noonan
Mr. Jeffrey S. Noone
Mr. Jeffrey J. North
Dr. Arthur E. Oldehoeft and Mrs. Margie C. Oldehoeft
Col. (Ret.) Michael John Ondrasek and
Mrs. Karen Ondrasek
Mr. Dennis M. O’Neill and Mrs. Mary C. O’Neill
Mr. Kent Alan Parkison and Mrs. Lori L. Parkison
Mr. Amit R. Philip
Mrs. Carol Pilch and Dr. Paul Pilch
Mrs. Mary K. Podlecki and Mr. Alexander C. Podlecki
Mr. Joseph R. Poirier
Ms. Mary E. Quinn
Mr. Douglas Reimam
Dr. Kenneth R. Rodemann and
Mrs. Christine J. Rodemann
Mr. Peter Jon Romba
Mr. David Lawrence Russell
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The Corporate Partners Program (CPP) was launched to foster close communication between the Department of
Computer Science and private industry in the context of a mutually beneficial relationship. Corporate financial
contributions aid the department in providing educational experiences for our students, meanwhile facilitating
collaboration with industry leaders. Members in our CPP reap the benefit of increased visibility, gaining priority access to
top students who may become future employees, as well as access to faculty, who are experts in relevant technical fields.

Companies participate through strategic, unrestricted donations at tier levels and are involved in many core activities

of the department. Recent activities have enabled CS students to participate in conferences and programming
competitions, in addition to providing support for student organizations to mentor incoming students. Gifts of equipment
are used in the classrooms by faculty and students for research.

Company representatives take advantage of opportunities to speak in classes, sponsor student projects, and make
significant contact with CS students and faculty. Members of the CPP include giants of the information technology industry,
as well as companies in a wide variety of sectors, including retail healthcare, manufacturing and consumer products.
Partner members represent local and global companies and other outstanding firms nationwide. This diverse and dynamic
membership provides CS students with exposure to a myriad of career opportunities.

The Corporate Partners meet twice each year to provide input and feedback to departmental and college leadership.
Recent contributions of the council include assistance in revising the undergraduate and graduate curricula; suggestions
regarding recruiting, retention and enrollment issues; collaborative efforts with faculty and student research, as well as
alerting the department to industry areas of concern.




PREMIER PARTNERS

Cisco

Eli Lilly and Company
Google, Inc.

Harris Corporation

IBM

Intel Corporation
Interactive Intelligence
Lockheed Martin
Microsoft Corporation
Motorola

Northrop Gruman
Qatar Computing Research Institute
Qualcomm, Inc.

PARTNERS

Allston Trading

Amazon

The Boeing Company
Booz Allen Hamilton, Inc.
ClearBlade

Indiana Economic Development Corporation

National Security Agency
Raytheon Company
TechPoint

Virtual Instruments

Bloomberg
Caterpillar

Cerner Corporation
Enova

ExactTarget
ExxonMobil
Facebook

FactSet Research Systems, Inc.
FireEye

General Motors
Groupon
Hewlett-Packard
Hulu

Land O’Lakes

Lutron Electronics
Microsemi Corporation
Nielsen

Sandia National Labs
Sonoma Partners
State Farm

Teradata

Twitter, Inc.

VMware, Inc.
Walmart

Yelp

Zynga



VINTNCERE

Widely known as a “Father of the Internet,” Dr. Cerf is the co-designer of
the TCP/IP protocols and the architecture of the Internet. In December
1997, President Bill Clinton presented the U.S. National Medal of
Technology to Cerf and his colleague, Robert E. Kahn, for founding

and developing the Internet. In 2004, he was the recipient of the ACM
Alan M. Turing award (sometimes called the “Nobel Prize of Computer
Science”) and in 2005 he was given the Presidential Medal of Freedom

by President George Bush.

See more at:

http:/internethalloffame.org/inductees/vint-cerf#sthash.i8HVGIRe.dpuf
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HEVINIGRAZIER

Dr. Kevin Grazier earned three
degrees from Purdue, including
his associates of computer
science in 1982, his bachelor of
science in Computer Science in
1983, and his masters of science
in physics in 1990. Well known
in the entertainment industry,
Grazier has worked as a science
advisor for many acclaimed
television and film productions,
including the hit television series “Falling Skies” on TNT and
“Defiance” on the SyFy network. Grazier’s contributions
as science advisor can be seen on the “big screen” for the
current box office smash, “Gravity” staring Sandra Bullock
and George Clooney.

e

DEBORAHIESTIRIN

Dr. Deborah Estrin of Cornell Tech

provided an introductory keynote

lecture, “Embedding Mobile

Computing and Research in Everyday

Life.” Deborah Estrin is a Professor

of Computer Science at Cornell Tech

in New York City and a Professor of

Public Health at Weill Cornell Medical

College. She is co-founder of the non-

profit startup, Open mHealth. Estrin’s

Small Data Lab @ CornellTech develops new personal data APls
and applications for individuals to harvest the small data traces
they generate daily.
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2/14/2013
2/18/2013
2/20/2013
2/21/2013
2/26/2013
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3/15/2013
3/18/2013
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3/21/2013
3/25/2013
3/28/2013
4/1/2013
4/3/2013
4/11/2013
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4/29/2013

2/3/2013

Christopher Vick,
Qualcomm Research

Prof. John Hopcroft,
Cornell University

Dr. Nick Duffield,
AT&T Labs Research

Dr. lan Duff,

Rutherford Appleton Laboratory & CERFACS

Prof. Tom Mitchell,
Carnegie Mellon University

Dr. Hakim Weatherspoon,
Cornell University

Dr. Leszek Lilien,
Western Michigan University

Dr. Allison Lewko,
Microsoft Research New England

Dr. Domagoj Babic,
Facebook

Ganesh Ananthanarayanan,
University of California, Berkeley

Dr.Yisong Yue,
Carnegie Mellon University

Dr. Barzan Mozafari,
Massachusetts Institute of Technology

Dr. Stefano Tessaro,
Massachusetts Institute of Technology

Dr. Trent Jaeger,
Pennsylvania State University

Ryan Stutsman,
Stanford University

Dr. Prateek Mittal,
University of California, Berkeley

Prof. Barbara Liskov ,
Massachusetts Institute of Technology

Dr.Jacob Abernethy,
University of Pennsylvania

Prof. Prasad Tetali,
Georgia Institute of Technology

Dr. Zhichun Li,
NEC Research Labs

Dr. Ceren Budak,
University of California, Santa Barbara

Prof. Andrew Brown,
University of Southampton

Prof. Lawrence Landweber,
University of Wisconsin - Madison

Dr. Michael Bond,
Ohio State University

Prof. George C. Polyzos,
University of California, San Diego

Prof. Veljko Milutinovic,
University of Belgrade, Serbia
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Computing Beyond a Million Processors:
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The CS Department is committed to providing high-quality computing facilities for use by computer science faculty,
students, and administrative personnel. The facilities are operated by an excellent, customer-oriented technical staff,
who are not only responsible for the installation and maintenance of the systems, but are also dedicated to assist faculty
and students in the development of software systems for research projects. The staff periodically attends training
courses and workshops to complete certifications and upgrade their skills. CS is also a certified warranty repair center
for Dell computers. The facilities staff includes a director, facilities manager, network engineer, hardware engineer, five
system administrators, and several student assistants.

GENERAL FACILITIES

General 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. Personal
workstations and laptops from a variety of vendors are used by faculty, staff, and students throughout the department.

EDUCATIONAL FACILITIES

The CS Department operates seven instructional laboratories in two buildings. These labs are used for both
undergraduate and graduate computer science courses and include more than 200 Intel workstations. Supported
operating systems include Windows 7, Linux. Two labs are collaboration team project labs dedicated to group learning
with the assistance of interactive SMARTboard technology. A later section lists equipment owned and maintained by ITaP
but used by computer science students.

1/0' EQUIPMENT:

The department operates both special-purpose output devices, as well as general output equipment, including laser
printers, color printers, poster printers, and multi-functional printer/scanner/copier/fax machines. The department also
provides video projectors, digital video recording and editing capabilities as well as phone conferencing and a variation of
video conferencing equipment. The Lawson Commons is home to the massive 16’x 19’ video wall where faculty, students,
friends and guests gather to view everything from CS programming competitions to the FIFA World Cup.

NETWORKING SERVICES

The department is strongly committed to the most current networking technology to provide access to and
communication among its systems, as well as to those elsewhere on campus and throughout the world. Our departmental
infrastructure supports gigabit per second data rates to the desktop throughout the two buildings using Ethernet
VLAN-capable switches from Force 10, Cisco Systems, and Dell. Wiring in the new Lawson Computer Science Building is
based on Panduit augmented CAT6 data cable and patch panels, capable of 10 gigabit per second speeds. This network
infrastructure is bi-connected to the campus backbone by two 1 gigabit per second redundant fiber links. The campus is
connected to multiple high speed Internet backbones, including Abilene/Internet2 and I-Light. DSL, cable, and cellular
data services are widely used for remote access.

INFORMATION TECHNOLOGY. AT PURDUE(lilaP)

In addition to the facilities described above, students and faculty have access to computing systems owned and
operated by ITaP. General instructional facilities operated by ITaP include large Sun SPARCservers and several Sun and
Intel workstation laboratories. In addition, ITaP provides systems for use in courses taught by the CS Department. These
systems include UNIX-based Sun SPARC stations for undergraduate computer science courses and Microsoft Windows-
based Intel personal computers for use in an introductory course for non-majors (CS 110). Departmental research
projects make use of other facilities provided by ITaP. These include a large IBM SP cluster and the Envision Center for
Data Perceptualization.
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