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When our campus’s partnership with Coursera to offer mas-
sive open online courses (MOOCs) was announced last summer, 
our department was already committed to offering one such 
course. Professor Wen-mei Hwu’s “Heterogeneous Parallel Pro-
gramming”—an extremely popular course on the use of CUDA/
OpenCL, OpenACC, and MPI for programming heterogeneous 
parallel computing systems – became one of our campus’s first 
entries in Coursera’s library. 

As with every revolution, it is hard to predict outcomes. After the dust of 
change settles, what will be the effects of the rise of MOOCs and their impact 
on online learning? Truth be told, our  teaching enterprise has been dry for 
so long that the dust cloud the MOOCs have stirred up is a massive one, caus-
ing anxiety and nervousness among academics as we ponder and argue the 
disruptive change the MOOCs may bring to the future of higher education.     
 
The rising cost of higher education fuels the anxiety and the passion of the 
dialogue, as the accessibility of knowledge and its learning online challenge 
the value of the on-campus experience and its culmination in a university 
degree.  This dialogue reminds us that MOOCs are not the novelty; rather, 
they are a powerful jolt to the inertia of our teaching enterprise, forcing us 
to get serious and busy putting the might of our high-tech sensing, comput-
ing, and communication technology to work to revolutionize the way people 
learn, irrespective of who they are or where they are.  

I look forward to the change, and am excited at our opportunity to assume 
a leadership role in defining and spearheading its transformative impact. 
From online course content, course delivery, and student engagement, to 
the revolution of the on-campus student experience, the opportunities for 
educational innovation are breathtaking. Those who lead in this pursuit will 
define the University of the Future.  Our tradition demands nothing less.     

Adreas C. Cangellaris
Department Head
M.E. Van Valkenburg Professor  
in Electrical and Computer Engineering

SHARE YOUR OPINION AT ECE.ILLINOIS.EDU/LINKEDIN
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ACROSS THE SPECTRUM

GREEN IS GOOD
The design for the new ECE building has 
been awarded a 2012 Green Good Design 
Award. The award went to SmithGroupJJR, 
the architectural firm for the new building.

The Green Good Design Award recognizes 
the most important examples of sustain-
able design throughout the world. It also 
strives to raise awareness about companies 
that are doing outstanding work for sus-
tainable design.

NORTH AMERICAN 
POWER SYMPOSIUM 
The 2012 North American Power Sympo-
sium (NAPS) was hosted by the University 
of Illinois on September 9-11. ECE Assis-
tant Professor Alejandro Dominguez-Gar-
cia was the chair for the event. This year’s 
conference featured scholars from univer-
sities such as Arizona State, Washington 
State, and the Indian Institute of Technol-
ogy Madras in Chennai, India. 

SENIOR DESIGN 
GONE WILD
Researchers with the Illinois Natural His-
tory Survey were interested in collecting 
data on movement and activity patterns 
of the state’s newly restored populations 
of Illinois river otters. Several groups from 
ECE 445: Senior Design worked to design 
new devices to help with their efforts. 

CHICAGO AFTER HOURS
On October 2, Chicago Mayor Rahm Eman-
uel and leaders from tech companies 
throughout Chicago came to the University 
of Illinois to tell ECE and CS students about 
the the city’s thriving startup and technol-
ogy culture. 

Called Chicago After Hours, the evening 
featured two events: a leaders panel dis-
cussion and a reception featuring 39 com-
panies from the Chicago area.

SONIC CENTER
Led by ECE Professor Naresh R. Shanbhag, 
a multi-university research team has re-
ceived $30 million to launch the Systems 
On Nanoscale Information fabriCs (SONIC) 
Center. The center will focus on substan-
tially enhancing the information process-
ing power and storage capacity of inte-
grated circuits (ICs) and related systems, 
which is critical in maintaining reliability 
as devices continue to shrink and improve 
in energy efficiency.

DID YOU KNOW?
THE AVERAGE STARTING SALARY FOR  
U OF I STUDENTS GRADUATING WITH A BS 
IN COMPUTER ENGINEERING IS $69,875. 
THAT’S MORE THAN $7,000 HIGHER 
THAN THE NATIONAL AVERAGE.

GREEN GOOD DESIGN 2011
THE WORLD'S LEADING SUSTAINABLE GREEN DESIGN

AWARDS 2011

THE CHICAGO ATHENAEUM: MUSEUM OF ARCHITECTURE AND DESIGN

THE EUROPEAN CENTRE FOR ARCHITECTURE ART DESIGN AND URBAN STUDIES

CHICAGO
DUBLIN
ATHENS

DEADLINE FOR GREEN GOOD DESIGN 2012
September 1, 2011

G O O D
D E S I G N
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NEWS + EVENTS

GRAINGER ENGINEERING  
BREAKTHROUGHS INITIATIVE 
On January 28, the University of Illinois announced the establishment 
of the Grainger Engineering Breakthroughs Initiative, a $100 million 
investment in the future of Engineering at Illinois. Supported by a 
pledge from the Grainger Foundation, this initiative will have far-
reaching impact on several ECE research areas and the educational 
mission of the department.

The initiative’s funds will be used to support new named chairs and 
professorships across the College of Engineering, focusing on the ar-
eas of big data and bioengineering; support research in these areas; 
provide funding for engineering student scholarships; and help in a 
planned renovation of Everitt Lab for use by the Bioengineering De-
partment.

Watch for a more in-depth look at this initiative in the next issue of 
Resonance.

MARS CURIOSITY 
ECE alumni Elaine Chapin (MSEE ’92, PhD ’96) 
and Ahmed Akgiray (MSEE ’07) were two en-
gineers who helped design and build the ra-
dar system that enabled Curiosity, the Mars 
Rover, to successfully land on the Red Planet. 
They designed a landing radar system that 
forgot its location every 50 milliseconds, an 
innovation that actually made the system 
more reliable. 

DNA SENSING TECHNOLOGY
Oxford Nanopore Technology (ONT) recently 
announced an agreement with the University 
of Illinois to license DNA sensing technology 
and to fund future research. ECE Professor 
Jean-Pierre Leburton, ECE and Bioengi-
neering Professor Rashid Bashir, and Phys-
ics Associate Professor Aleksei Aksimentiev  
will work to develop what has been a long 
sought-after goal in genomics research: low-
cost, fast, reliable, and highly accurate se-
quencing of a person’s whole genome. 

DID YOU KNOW?
THERE ARE 106 ECE PROFESSORS. YOU’LL 
FIND AN EXPERT HERE IN EVERY AREA OF 
ELECTRICAL AND COMPUTER ENGINEERING.

CAREER AWARD
ECE Assistant Professor Yi Lu recently received 
a CAREER Award, given by the National Science 
Foundation (NSF), to study dynamic scalability, 
the ability of a system to accommodate chang-
ing workload without interrupting service. 
She is designing low-complexity algorithms 
for Web services, data management, and mea-
surement and monitoring in the cloud. The 
program awards junior faculty members who 
exemplify the role of teacher-scholar through 
outstanding research and education.



RESONANCE

INVESTITURE
On October 31, 2012, an investiture ceremony 
was held at the National Center for Supercom-
puting Applications. 

There, ECE Professor Martin D. F. Wong was 
invested as the Edward C. Jordan Professor of 
Electrical and Computer Engineering, and ECE 
Professor Naresh R. Shanbhag was invested 
as the Jack S. Kilby Professor of Electrical and 
Computer Engineering.

FACULTY APPOINTMENTS
ECE Professor Jennifer Bernhard has been 
named associate dean for research in the Col-
lege of Engineering. The Office of the Associate 
Dean for Research is responsible for proactively 
increasing the visibility and broadening of re-
search collaborations with state, federal, and 
international agencies, as well as industry. 

Marie-Christine Brunet, who had served as 
chief advisor in the ECE Department since 
1998, is now the assistant dean for undergrad-
uate programs in the College of Engineering. 
In her new position, she’ll take the knowledge 
and skills she gained as an advisor for ECE and 
translate that to a collegewide advising role. 

ECE Professor Martin D. F. Wong has been 
named the acting associate dean for academic 
affairs in the College of Engineering. He will 
have responsibility for all phases of faculty af-
fairs, including promotion and tenure, sabbati-
cals, leaves of absence, named appointments, 
hiring and retention, and special projects in 
support of the college.

ACROSS THE SPECTRUM

TOP RANKING 2013
US News and World Report 
ECE is ranked fourth for undergraduate electrical engineering.
ECE is ranked fifth for undergraduate computer engineering.

Academic Ranking of World Universities
In the category of Engineering/Technology and Computer Science, the University of Illinois at  
Urbana-Champaign placed 4th in the world and the university as a whole came in 25th in the world, 
according to The Center for World-Class Universities at Shanghai Jiao Tong University. The Center 
recently issued the 10th edition of its annual global university ranking. 

01 03 04 05 06 07 08 07

DID YOU KNOW?
THE APPROXIMATE NUMBER OF LIVING  
ECE ILLINOIS ALUMNI IS 21,000.
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AWARDS + HONORS

ALUMNI 
HONORED

Nine ECE alumni were honored at the Alumni Awards Banquet in September, 2012. The recipi-
ents represent a large range of fields of endeavor and achievement for ECE alumni.

DISTINGUISHED ALUMNI AWARD
This award honors alumni who have made professional and technical contributions that bring distinction 
to themselves, the department, and the university.

YOUNG ALUMNI ACHIEVEMENT AWARD
This award is given to alumni under age 40 who 
have made outstanding professional contribu-
tions to their field since graduation.

Hillery Hunter 
BSEE ’99, MSEE ’02, PhD ’04 
Manager, Systems Technology and Architecture 
IBM T.J. Watson Research Center

MARCIA PETERMAN AWARD
This award is presented annually to a former ECE 
Alumni Board member for dedicated service as a 
member of the board.

Douglas Criner 
BSEE ’64, MS Economics ’65
Vice President (retired) 
Burns & McDonnell Engineering

Gale Beanblossom 
BS Bioengineering ’80, MSEE ’82 
Senior Manager
The Boeing Company

Todd Beanblossom 
BSEE ’80, MSEE ’82
Chief Engineer
The Boeing Company

UNIVERSITY OF ILLINOIS LOYALTY AWARD FOR EXCEPTIONAL ALUMNI SERVICE
This award is bestowed upon alumni who have made significant, notable, and meritorious contributions, 
and who have consistently demonstrated exceptional loyalty, commitment, dedication, and service to 
the University of Illinois Alumni Association for the advancement of their Alma Mater. 

Thomas Cwik 
BSEE ’79, MSEE ’81, PhD ’86
Associate Chief Technologist
Jet Propulsion Lab

Ken Hansen 
BSEE ’74, MSEE ’77
Vice President and CTO 
Freescale Semiconductor

Robert Kennedy 
BSEE ’78
President and co-CEO 
C-SPAN 

Robert Munson 
BSEE ’63
Chief Scientist (retired) 
Ball Aerospace

Larry Nixon 
BSEE ’65, MSEE ’66 
President
Nixon & Vanderhye PC

SEE MORE ALUMNI NEWS, VIDEOS AND AWARDS: WWW.ECE.ILLINOIS.EDU/ALUMNI

07
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›PROFESSORS
›AHUJA›BASHIR›BOPPART› 
BRUNET›CARNEY›COLEMAN›
CUNNINGHAM›GODDARD 
›HASEGAWA-JOHNSON›HUANG
›KUMAR›LI›LIBERZON›LYDING

NARENDRA AHUJA
ECE Professor Emeritus Narendra Ahuja recently received 
the BITS Pilani Distinguished Alumnus Award for 2012 
from his alma mater, the Birla Institute of Technology  
and Science.

RASHID BASHIR
Rashid Bashir has been recognized with the 2012 IEEE  
Engineering in Medicine and Biology Society Technical 
Achievement Award.

STEPHEN BOPPART
Stephen Boppart has been awarded the Hans Sigrist 
Prize, an international prize presented annually to a 
distinguished scientist in a selected field.

MARIE-CHRISTINE BRUNET
Marie-Christine Brunet was awarded the 2012 College of 
Engineering Rose Award for Teaching Excellence.

P. SCOTT CARNEY
P. Scott Carney was recognized by the College of Engi-
neering and ECE students for excellence in teaching  
with the Everitt Teaching Award.

JAMES J. COLEMAN
James J. Coleman received the 2013 John Tyndall Award 
from The Optical Society and the IEEE Photonics Society.  
He was also named a Fellow of the International Society 
for Optics and Photonics.

BRIAN CUNNINGHAM
Two articles written by Brian Cunningham and his 
colleagues were selected by the editors of the Journal of 
Biophotonics and Small to be featured on their covers.

LYNFORD GODDARD
Lynford Goddard is the recipient of the 2012 Ronald W. 
Pratt Faculty Outstanding Teaching Award. 

MARK HASEGAWA-JOHNSON
Mark Hasegawa-Johnson received the 2012 Dean’s  
Award for Excellence in Research.

THOMAS S. HUANG
Thomas S. Huang was named a Swanlund Chair, the 
highest endowed title on the Urbana campus.

RAKESH KUMAR
Rakesh Kumar has received the Army Research Office’s 
(ARO) Young Investigator Award. He will develop  
algorithmic techniques to make applications robust  
to numerical errors.

XIULING LI
Xiuling Li received the 2012 Dean’s Award for Excellence 
in Research.

DANIEL LIBERZON
Daniel Liberzon recently won two, three-year research 
grants from the National Science Foundation, both 
related to hybrid systems.

JOSEPH LYDING
Joseph Lyding received the 2012 IEEE Pioneer in  
Nanotechnology Award.

›IN THE NEWS

AWARDS + HONORSACROSS THE SPECTRUM



SPRING 2013     9

›PROFESSORS
›AHUJA›BASHIR›BOPPART› 
BRUNET›CARNEY›COLEMAN›
CUNNINGHAM›GODDARD 
›HASEGAWA-JOHNSON›HUANG
›KUMAR›LI›LIBERZON›LYDING

The Corporate Connection industry affiliates program is a partnership between ECE ILLINOIS and the Department of 
Computer Science. Through this program, sponsor companies have increased visibility and access to the more than 
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IMPACT: POWER WAVE

BY STEPHANIE HENRY

FROM THE MINUSCULE TO THE MASSIVE, FROM ATOMS TO AIRPLANES: 
BLUE WATERS FLOWS WITH POTENTIAL TO ADVANCE DISCOVERIES IN 
SCIENCE’S BIGGEST DILEMMAS.

For scientists, making predictions about the 
“where and when” of future earthquakes, seeing 
inside tornadoes, or understanding viruses and 
how they invade human cells are all science prob-
lems that come down to numbers and complicated 
numerical equations. 

And these are just a few of science’s biggest environmental 
and biological dilemmas that are asking to be solved in the 
numbers. And in a swelling wave of possibility, engineers are 
providing scientists with the tools they need to begin to deal 
with some of these numerical questions.

“There is a broad range of science and engineering problems 
that require the most powerful computers available to accu-
rately solve the mathematical equations that describe the be-
havior of the associated systems—the Schrödinger equation 
for molecules, the Navier-Stokes equation for fluids, Newton’s 
equations for N-body systems, and so on,” explained Thom 
Dunning, director of The National Center for Supercomputing 

Applications at the University of Illinois. “The National Sci-
ence Foundation recognized this need and decided to make  
a major investment in a computing system that would take  
full advantage of the most advanced computing technologies 
under development.”

That “major investment” became a five-year supercomput-
ing undertaking that Dunning says is completed. The team 
of faculty and architects working on the project are both 
“excited and exhausted” after making the mad dash to  
the end.

Dunning and his team have delivered Blue Waters, a super-
computer capable of sustained performance of 1 petaflop, 
equivalent to one quadrillion mathematical calculations per 
second on a range of real-world science and engineering ap-
plications. It is one of the most powerful supercomputers in 
the world. The system is housed at the National Petascale 
Computing Facility on campus.

This supercomputer will enable breakthroughs in all areas of 
science—the biological, chemical, and physical sciences. And 
many of these breakthroughs will have direct, immediate soci-
etal impact, Dunning said. 

And as scientists wade in the tide of possibilities of discov-
ery now that Blue Waters is being used by real science teams,  
ECE Professor Wen-mei Hwu, researcher in software systems,  
is already thinking ahead to the next generation of supercom-
puting. 

Hwu was one of the five original principal investigators on the 
Blue Waters project. His work focused on designing hardware 
for the system, working with the difficulty of the program-
ming and how fast code could be executed. He worked on 
the design of the 25,000 nodes used in Blue Waters, 3,000 
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IMPACT : POWER WAVE

“WE CAN DO A LOT OF THINGS TO PREPARE THE 
SCIENCE COMMUNITY TO MOVE INTO THE NEXT 
GENERATION. FROM A COMPUTER ARCHITECTURE 
RESEARCHER’S POINT OF VIEW, WE’RE HELPING 
THE COMMUNITY BUILD A VERY STRONG FOUNDA-
TION OF THE NEXT GENERATION OF MACHINES.” 
-WEN-MEI HWU

276
5500

RACKS

SQ FEET

COMPUTING POWER OF 
NEARLY 1 MILLION PC’S

WATER PUMPED
THROUGH
EVERY MINUTE

ONE
MILLION

XBLUE 
WATERS

9600 
GALLONS

9 MONTHS
TO
MANUFACTURE
AND INSTALL
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IMPACT : POWER WAVE

of which are radical nodes, running at speeds four times higher  
than those for nonradical nodes. Though the use of radical nodes 
may allow scientists to run applications and equations that they 
could not have previously, new problems come with that kind of 
power.

One such problem is that not all science teams have programs 
that fully use the power of the radical nodes. 

“The kind of experiments people can do on this machine is truly 
amazing,” Hwu explained. “When NSF announced the Blue Wa-
ters program, there were several rounds of selection of teams 
who could run their applications. But if you look at the kind of 
software code of applications, only about one third of those ap-
plications can use these radical nodes.” 

In the initial solicitation for the sustained petascale computing 
system back in 2006, NSF listed more that 30 science and engi-
neering problems that they felt could benefit from the develop-
ment of such a system. NCSA initiated discussions with research 
groups representing sciences ranging from astrophysics to biol-
ogy, cosmology, and climate, and from fluid dynamics, material 
and molecular science to physics and weather.

“The breadth of science and engineering problems envisioned 
for a petascale computer by NSF was, in fact, a critical element 
in our approach to selecting the technology used in Blue Waters 
and in configuring the compute, memory, and storage subsys-
tems of Blue Waters,” said Dunning.

Blue Waters, manufactured and installed in approximately nine 
months, has passed through its final phase of acceptance test-
ing. Teams of approved users were selected to use the system 
during a “friendly-user” period, as the complex system under-
went optimization, or a thorough shake-down. Already industry 
partners such as General Electric and Procter & Gamble have 
problems that the computing capability of Blue Waters can help 
solve.

The completed and tested Blue Waters system will play two criti-
cal roles in advancing science and engineering. First, it will allow 
for the highest fidelity simulations possible, greatly advancing 
scientists’ understanding of the phenomena being studied. 

“Scientists and engineers will be able to increase the resolution 
of their simulations to model features that were not possible to 
describe heretofore, e.g., the critical inner wall of a tornado, 
which plays a major role in whether a tornado will be formed in a 
thunderstorm or not,” Dunning said. “This will lead to improved 
predictions of the birth, strengths, and paths of tornados.” 

Increased resolution is also important to other applications, 
such as climate simulations, cosmology simulations, combustion 
simulations, and so on. In other cases, Blue Waters will enable 
modelers to include more complete and accurate descriptions of 
the physical, chemical, and biological aspects of their models. 

The second critical role Blue Waters will play is in reducing the 
approximations that scientists and engineers must make to solve  

SUPER COMPUTERS IN THE WORLD

60
MANPOWER

POWER BILL PER MONTH
TO RUN COMPUTERS WITH RADICAL NODES

ARITHMETIC 
OPERATIONS 
PER SECOND

QUADRILLION 
ONE

MONTHS
TO
MANUFACTURE
AND INSTALL

$1,000,000
5

FULL TIME STAFF
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the mathematical equations involved in the problems they face in 
their research fields. 

“Few of the mathematical equations can be solved rigorously,” 
Dunning said. “So, scientists and engineers invoke what they 
hope are well-founded approximations to simplify these equa-
tions. Scientists and engineers use powerful supercomputers like 
Blue Waters to assess the validity of these approximations.”

Though researchers like Hwu look ahead to the future of super-
computing, he explains that he and the Blue Waters team have 
still been focused on making sure that the machine is usable to 
a variety of scientists and the questions they are investigating.

“Blue Waters is going to be the main workhorse for NSF science 
projects, and we had to make this machine as valuable as possible 
to all the application teams,” Hwu said. “That’s why even from a 
computational researcher point of view, I would love to have it 
built with all radical nodes so I can do experiments of my own. 
But from a bigger picture point of view, we still need to advance 

science, and two thirds of the science teams are not quite ready 
to do this. What I’ve been doing this last year is working with 
teams and vendors to increase the number of applications that 
can truly use these radical nodes.” 

As the science community continues to dive deeper into the pos-
sibilities waiting to be discovered on Blue Waters, Hwu continues 
to focus on what is needed to meet the future demands of su-
percomputing, such as programmers who are trained to use the 
radical nodes found in Blue Waters.

Hwu said ECE ILLINOIS is already offering courses that enable 
students to master the kind of programming skills that they need 
to program this kind of machine. A new grad level course teaches 
the basics of programming processors with massive amounts of 
power, such as four teraflops.

“From a computer architecture researcher’s point of view, we’re 
helping the community build a very strong foundation for the 
next generation of machines.”

“THE HOPE IS THAT A BETTER UNDERSTANDING OF THE PROCESS BY WHICH THE 
VIRUS ENTERS THE CELL WILL ENABLE MEDICAL RESEARCHERS TO DEVELOP 
MORE EFFECTIVE ANTI-VIRAL MEDICINES.”
-THOM DUNNING
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ECE ON 
SUPER PATH
As integral contributors to the design and construction of the 
Blue Waters supercomputer, ECE researchers have helped to cre-
ate a powerful new tool for tackling some of the world’s most 
challenging problems.  

Research concepts that teams have proposed for use on Blue Wa-
ters have the potential not only for great advances in scientific 
discovery but also for great strides in addressing significant so-
cietal problems.

One team, led by Illinois Physics Professor Klaus Schulten and 
his team in the Computational Microscope project, is using Blue 
Waters to peer into the workings of biological systems at atomic 
resolution. Schulten and his team studied the protein capsid that 
encases the HIV-1 genome. This study could lead to a greater un-
derstanding of the steps of HIV infection. 

“Their goal is to better understand the process by which the virus 
enters the cell—a critical process for viruses must hijack the cell’s 
DNA machinery to reproduce themselves,” Dunning explained. 
“The hope is that a better understanding of this process will 
enable medical researchers to develop more effective anti-viral 
medicines.”

One advance for Schulten’s team is that Blue Waters provides 
enough computational power to allow scientists to see and de-
scribe the entire molecular machinery of a living cell. Previous 
computer power allowed them to see only in part. And in studying 
how HIV infects human cells, Schulten’s team has been able to 
describe, for the first time, the entire structure of the HIV virus, 
which could lead to better treatment or even prevention of HIV 
infections.  

Schulten said looking at the 15 million atoms in the capsid of the 
HIV virus, is “easy” on Blue Waters, and will aid in learning how to 
prevent the virus from proceeding into the human cell. 

“It has tremendous implications for future treatments of HIV,” he 
said. “The situation we are in now means we can do more work 
and better work.” 

Another Illinois team, led by Atmospheric Science Professor Bob 
Wilhelmson and Research Scientist Brian Jewett, is using Blue 
Waters to obtain a better understanding of the formation of 
tornados in supercell thunderstorms, invaluable research for ad-
vancing the ability to predict the birth and intensity of tornados, 
maybe even providing insights into their flight paths.

Blue Waters will enable Wilhelmson and his team both to increase 
the resolution of the models that they are using to simulate tor-
nados and to obtain information about the structure of the in-
ner wall of a tornado, where a tornado “starts.” This research will 
help scientists to make better weather predictions. 
 
“We are not going to be able to exactly predict the path, but it 
can greatly enhance weather predictions for very severe storms,” 
Dunning said. 

From the Southern California Earthquake Center comes a project 
modeling the next big earthquake along the San Andreas fault in 
Southern California. Led by Tom Jordan of the University of 
Southern California, the team will explore potential earthquakes 
along the San Andreas fault and what’s going to happen, espe-
cially to Los Angeles, when that fault ruptures. 

The researchers have teamed up with civil engineers and other 
researchers from Carnegie Mellon University to consider ground 
motions and building construction. They will then make predic-
tions about what’s going to happen during an earthquake, for 
example, determining what buildings will fall down, what free-
way overpasses will fall down and which will remain standing. 
They will share data with emergency responders and the county 
of Los Angeles to better prepare for such a disaster.

“Clearly the last thing you want to do is to put supplies in one 
location, then have a freeway come down, and not be able to get 
to those supplies,” said Dunning. “It will be able to help them 
really plan, and be able to respond more effectively to a disaster.”

IMPACT : POWER WAVE

BLUE WATERS’ IMPACT
BY STEPHANIE HENRY
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CROSS TALK

OPINION:
MOOCs

MASSIVE OPEN ONLINE COURSES (MOOCS) ARE A HOT TOPIC ON  
MANY CAMPUSES ACROSS THE COUNTRY. ADMINISTRATORS AND  
FACULTY ARE THINKING THROUGH THE OPPORTUNITIES AND  
RAMIFICATIONS THEY PRESENT. 

QUESTIONS ARE BEING ASKED LIKE: WHAT COURSES SHOULD WE OFFER? HOW DO WE JUSTIFY  
INVESTING RESOURCES IN THESE COURSES? HOW DO MOOCS IMPACT OUR ON-CAMPUS  
OFFERINGS? SHOULD WE PARTICIPATE AT ALL? ILLINOIS IS AN EARLY PARTICIPANT IN MOOCS.  
TWO OF THE FIRST PROFESSORS INVOLVED ARE ROB RUTENBAR AND WEN-MEI HWU.  
WE ASKED FOR THEIR THOUGHTS ON THIS IMPORTANT TOPIC.

CROSS TALK is a forum for individual opinions, not necessarily shared by ECE ILLINOIS. 
There’s much more to say on the topic of MOOCs. Please share your opinion with us.

SHARE YOUR OPINION AT ECE.ILLINOIS.EDU/LINKEDIN
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OPINION:
MOOCs

CROSS TALK : MOOCs

Since Illinois joined the MOOC universe by 
partnering with Coursera in July 2012, I’ve 
been continually surprised at the breadth 
of opportunities the technology affords. 
Let’s start with the obvious: projecting 
the excellence of Engineering at Illinois to 
the widest possible audience. Since joining 
Coursera, we have seen nearly a quarter 
million enrollments in Illinois MOOCs—with 
the largest enrollments in our engineering 
courses. And I’ve had a huge number of 
conversations with colleagues across the 
breadth of engineering about how to turn 
their excellent courses in physics, in ener-
gy, in nanotechnology, in advanced mate-
rials, in Google-scale distributed systems, 
into new MOOCs. 

Alumni are delighted at the opportunity 
to reengage with campus, and have del-
uged the campus registrar’s office, asking, 
“How do we register for your MOOCs?” (An-
swer: www.coursera.org/illinois—just click 
on the course.) Faculty who run unique 
hands-on engineering labs report inter-
est in building MOOCs to teach students 
how to use expensive and sophisticated 
laboratory equipment before they get to 
lab—to make best use of these precious lab 
hours and resources. Faculty who run sum-
mer programs to reach out to high school 
teachers, to give them fresh skills and ma-
terials to teach things like computer sci-
ence in the K-12 years, have approached to 

ask “How can I turn this into a MOOC, and 
reach a lot more teachers?” 

I’ve had many conversations with fac-
ulty interested in building sophisticated 
auto-grading software and exploring 
large-scale peer grading experiments who 
are beginning to engage with the Cours-
era MOOC platform, which allows us to    
try new things even for our regular, on-
campus course offerings. 

Every week brings a fresh idea to try some-
thing innovative in the rapidly unfolding 
MOOC world. Stay tuned: it’s clear the best 
is yet to come.

MOOC 
OPORTUNITIES 	 ROB RUTENBAR: Head, Department of Computer Science, University of Illinois

When I agreed to offer “Heterogeneous 
Parallel Programming” through Coursera, 
I was uncertain about the approach that 
we should take, as well as the outcome 
that we can expect. We typically offer the 
campus version of this course to no more 
than 40 students so that we can give each 
student enough support. When I first saw 
that 25,000 students had registered for the 
course, I knew that everything will be dras-
tically different from our campus offering. 
Now that we are approaching the end of the 
course, I would like to offer a few lessons 
learned.

First, the number of students truly justi-
fies careful, high-quality production of 
lecture videos, quiz questions and lab in-

frastructure.  Each video is viewed about 
20,000 times; some students view a video 
multiple times. If a slide can confuse 1% of 
the students, we will hear from about 100 
students! Second, no matter what we do, 
there are many students who like it and 
some who do not.  It is interesting to go to 
some of the discussion forums and see the 
students’ debate on what I should do more 
or less of. 

Third, we built an automated programming 
assignment submission and grading sys-
tem in the Amazon cloud. Any minor bug 
would affect hundreds of students—and 
they let us know! Finally, it is important for 
an instructor to stay emotionally anchored 
and keep focused on the needs of the en-

tire student body, rather than the loudest 
complainers. The best way to gauge this is 
to have weekly surveys.

According to Coursera’s log, we had active 
participation by more than 10,000 stu-
dents from 126 countries. Recently, I re-
ceived an e-mail from a PhD student in his 
thirties. He told me that he tried to learn 
to program massively parallel processors 
several times without success, and that he 
finally managed to succeed through this 
course. This is the type of feedback that 
motivates me to offer the course again. 
Yes, it is a MOOC, but we are still transform-
ing the lives of one student at a time.

ONE STUDENT
AT A TIME WEN-MEI HWU: AMD Jerry Sanders Chair in Electrical and Computer Engineering, University of Illinois
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IN CONCERT: TESLA COILS

THOUSANDS OF VOLTS OF  
ELECTRICITY FLY THROUGH  
THE AIR, CREATING MUSIC  
IN THE PROCESS DURING  
THE 2013 ENGINEERING  
OPEN HOUSE.

PHOTO BY DARYL QUITALIG
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IEFX introduces freshman to the engineering profession

Illinois Engineering First-Year Experience (IEFX), which 
has been around since 2009, is a program for first-semes-
ter freshmen in the College of Engineering. Though a rela-
tively recent program, it is already having positive effects 
on incoming freshmen.

All incoming engineering freshmen are required to participate. 
One intent of IEFX is to provide a community for incoming en-
gineering students to keep them from feeling overwhelmed by 
the transition to the university. Students have opportunities to 
connect both with fellow engineering students and with faculty 
members.

“One main goal of the program is to get [students] connected to 
other students, but also to faculty members and staff because 
there is a huge disconnect,” said Michelle Adeoye, IEFX program 
coordinator. “Freshmen usually don’t get connected to faculty 
members unless they are conducting undergraduate research.” 

One part of IEFX is ENG 100: Engineering Orientation, a manda-
tory, four-week course for all incoming engineering students 
that serves as an introduction to the College of Engineering. This 
course is taught by undergraduate students, called Engineering 
Learning Assistants (ELAs), who also serve as mentors to the stu-
dents.

Along with ENG 100, students can sign up for continuation cours-
es. These 12-week courses allow students to explore personal ar-

eas of interest within the College of Engineering. These courses 
include Aspirations in Leadership, Renaissance Engineering, 
IEFX Projects, Engineering Grand Challenges, Essentials in MAT-
LAB and Excel, Engineering for Global Development, Engineer-
ing at Illinois for Freshmen, Freshmen Undergraduate Research 
Seminar, International Dimensions of Engineering, and Special 
Visualization. 

A new addition to the program last year was the Summer Scholars 
program. This program invited students to come to campus early 
and take classes to help with the transition to college. This past 
summer, 22 incoming engineering students participated in this 
program. 

“I thought Summer Scholars was a really cool opportunity, be-
cause I know I was kind of knocked back on my heels when I was 
a freshman, and I didn’t really have anyone to talk to and tell me 
that it happens to everyone,” said Melissa Duyar, senior in civil 
engineering and resident project advisor (RPA) for the Summer 
Scholars Program. “I think that getting to engineering students 
earlier would just be a good opportunity for them and for me, 
even, to learn from them.”

Duyar said that she wished the program existed when she was a 
freshman. “Being able to help out the freshmen and be super-
impressed by their work was valuable for me and everyone in-
volved,” Duyar said.

FIRST-YEAR
EXPERIENCE
By Hayley Eselevsky
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Alexis Clinebell, freshman in material science and engineering 
and summer scholar, said that this program helped her to “make 
a big school seem smaller” and assisted in her transition to col-
lege. “Getting here early and figuring out campus and classes was 
great,” she said. “When I came back to school in the fall, I didn’t 
feel like a freshman.”

IEFX also encourages students to get involved around campus, 
whether it is joining RSOs, Engineering Council, or other clubs 
or societies outside of engineering. “As an engineer, you won’t 
only be working with [other] engineers your whole life,” Adeoye 
said. “In any job, you’re going to be with tons of different people 
of different fields.”

The beginning of the fall semester is celebrated by “Launch,” 
the college’s welcoming event for the IEFX students. Launch 

also serves as the kick-off event for ENG 100. “We use this as an  
inspirational time to tell them what the college is about, but also  
to tell them what their future may look like in engineering,”  
Adeoye said. 

At the end of the semester, IEFX hosts “Explorations,” an event 
where students have the opportunity to show off what they have 
worked on in their continuation courses. 

“[The students] have the opportunity to display their projects 
or whatever they have been working on for the semester in their 
continuation classes,” Adeoye explained. “We invite corporate 
individuals to come to this event, and we invite faculty members. 
It’s just an opportunity to show off what they’ve been doing  
all semester.”

“I THOUGHT SUMMER SCHOLARS WAS A REALLY COOL OPPORTUNITY, 
BECAUSE I KNOW I WAS KIND OF KNOCKED BACK ON MY HEELS WHEN 
I WAS A FRESHMAN, AND I DIDN’T REALLY HAVE ANYONE TO TALK TO 
AND TELL ME THAT IT HAPPENS TO EVERYONE.”    -MELISSA DUYAR
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Two ECE professors are teaming up to reimagine the computer 
engineering core for undergraduate students who make their 
way through the halls of Everitt Laboratory.

ECE Professor Douglas Jones and ECE Associate Professor Steven 
Lumetta received a Strategic Instructional Initiatives Program 
(SIIP) grant as part of a College of Engineering-wide effort to 
reengineer the large foundational courses that hundreds of stu-
dents take at a time. 

Their goal? To create “the world’s best computer engineering 
core,” an ambitious program to both restructure the sequence 
that both CompE and EE students go through, as well as improv-
ing the way those courses are taught. 

“We’re trying to bring students into the 21st century view of  
computer engineering,” said Jones.

The core of Jones and Lumetta’s project is breaking down the 
barriers between software and hardware courses, which have 
morphed over the last several decades into very much interwo-
ven disciplines. 

“There’s no modern electronic product that doesn’t have a  
computer in it,” Jones said. “Nobody designs systems where 
they’re pure hardware, pure software—it’s all kind of mixed  
together. And our idea is that we want a curriculum that really 
reflects that.”

REIMAGINING EDUCATION
By Nathaniel Lash
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The computer engineering curriculum has been tweaked contin-
uously since  it was first introduced in 1969, a time when the con-
struction of computers was very much divorced from program-
ming. And indeed, ECE 190: Introduction to Computing Systems, 
the first course that exposes ECE students to computer engineer-
ing, has been at the forefront of introducing the material in a 
way that integrates software and hardware. But as engineering 
moves forward, ECE 190 may have to be rethought.  

“We’ve shoved a little bit of hardware into that software course, 
some software into the hardware course, but now we’re kind of 
stuck. If we want to move forward, we have to go in and cross the 
course boundaries in the course sequence. That’s what we’re all 
about,” Jones said. 

They took their first major steps in that regard through ECE 
198JL: Introduction to Computer Engineering, an experimental 
course they offered to 60 freshmen in the fall 2012. That class 
showcased their integration of hardware and software content in 
a way they hope will excite the next class of ECE students. 

Part of that task is finding better ways to deliver the content, 
whether it be online or in the classroom and lab. But some re-
finement of the course materials will also have to take place.

“It’s important for people to go in and be willing to say, ‘This 
was important when I was in school, but it’s not critical for stu-
dents to know in the future,’” said Lumetta. “We will be working 
on that refinement process, then shifting things around to make 
the material more exciting, more engaging; bringing in some of 
the technologies that people use every day and probably like to 
understand and make use of on their own.” 

In explaining the refinement process, Lumetta alluded to a the-
ory of noted mathematician and Illinois alumnus Richard Ham-
ming, who said that humanity’s knowledge has doubled every 17 
years since the time of Isaac Newton. For academics, particularly 
those teaching along the cutting-edge of technology, this poses 
some fairly significant problems. 

“Roughly in the career of a faculty member, the amount we would 
like our students to learn is probably doubled. And that means 
one of two things: either at some point we have to refine it and 
decide what they really need to know, or we need to make college 
eight years,” Lumetta said. 

Lumetta is also engaged in creating a new machine to “grade” 
programs written by students in real time. Currently, analysis of 
programs rely on I/O-based test cases, which are limited in scope 
and requires considerable time to program. But currently, the 
only way to grade code more thoroughly is by hand, which faces 
its own limitations in being able to get feedback to students in a 
timely manner. Lumetta’s project will find a way to provide par-
tial credit based on what students turn in, rather than on I/O-
based testing produces. 

Other projects will call in researchers from all corners of ECE.  
Personify CEO and ECE Professor Sanjay Patel is on board to help 
rethink the way this course content will be delivered, through 
the use of new innovations such as the digital immersion tech-
nology developed by Personify. In total, 13 ECE faculty, educa-
tors and researchers are collaborating with Jones and Lumetta 
in reshaping the computer engineering core at ECE to make sure 
it remains “the world’s best.”

-STEVEN LUMETTA

“IN THE CAREER OF A FACULTY MEMBER, THE AMOUNT WE  
WOULD LIKE OUR STUDENTS TO LEARN IS PROBABLY DOUBLED. 
AND THAT MEANS ONE OF TWO THINGS: EITHER WE HAVE  
TO REFINE IT, OR WE NEED TO MAKE COLLEGE EIGHT YEARS.” 
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Brett Nee (BSEE ‘03, MSEE ‘04, PhD ‘07)  
is an engineering specialist and team lead  
in the Power Electronic Control System  
section of the electronics department at 
Caterpillar Inc., specializing in power  
electronics, electric machines, and controls.

Nee has always enjoyed building things. Whether it was 
woodworking, fiddling with little electric circuits or writing 
simple computer programs, it seems that engineering was  
always in his future. 

As a high school student, Nee recalls taking the Armed  
Services Vocation Aptitude Battery (ASVAB). “The results  
basically said I was good at figuring things out—better known 
as having ‘the knack.’ So I decided to pursue a career in electri-
cal engineering,” he said.

After graduating high school, Nee attended Highland Commu-
nity College in Freeport, Illinois, and also Saddleback Commu-
nity College in Mission Viejo, California, before heading back 
to Illinois to pursue his electrical engineering degree at Illi-
nois. During his first years in school, he was fortunate to land 
an internship at Hamilton Sundstrand. His experience there 
sparked an interest in electric machines and power electronics. 

During the summer of his junior year, Nee did an indepen-
dent study focused on optimizing the design of an induction  
machine rotor. “This gave me exposure to graduate studies at 
Illinois and it didn’t look hard,” he said. So he applied himself 
in the classroom and the laboratory and was admitted in the 
fall of 2003 for graduate studies under the guidance of former 
ECE Professor Patrick Chapman. He completed his PhD in 2007.

Since joining Caterpillar in 2007 as an electronic drive-
controls engineer for two Cat® 340-ton large mining 

By John Caparoon

—BRETT NEE

“THERE’S NOTHING 
QUITE LIKE SITTING 
IN THE BUDDY SEAT ON A 
CAT 795F AC, TUNING DC-
LINK VOLTAGE REGULATION 
FOR A VARIETY OF 
OPERATING CONDITIONS.”
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trucks, Nee has had the opportunity to work on numerous  
projects, from embedded software to hardware-in-the-loop 
simulation for controls development and testing, modeling  
of electric machines and power converters for real-time simula-
tion, and even involvement with the design and specification of 
power electronics. Currently, in his position as an engineering 
specialist, he leads a team responsible for controls software de-
velopment for Caterpillar’s low voltage electric drive programs.

“My two favorite things about working at Caterpillar are the 
daily interaction with my co-workers, and testing and tun-
ing control algorithms on the machines,” said Nee. “There’s 
nothing quite like sitting in the buddy seat on a Cat 795F AC,  
tuning DC-link voltage regulation for a variety of operating 
conditions.”

With such impressive educational achievements, one might 
think Nee credits his amassed knowledge for both his  
professional success and the fulfillment he finds in his role at 
Caterpillar. Not so. While he reflects fondly on his time at U of 
I—with great experiences, friends, and world class professors—
when asked about his greatest asset as an engineer, he said, 
“I would have to say it is my communication and social skills. 
Eighty percent of my day consists of interaction with my team 
and other process partners at Caterpillar. Constant communica-
tion is key when delivering complex projects and working with 
new technologies. 

This [communication] makes problem solving pretty easy when 
you (or a team) can approach a problem from different perspec-
tives.”

This focus on the communication and social aspects of his 
work—fostered in no small part, he says, by his time spent in 
the laboratory environment at Illinois, learning from and work-
ing with a diverse group of friends and mentors—allows Nee to 
enjoy functioning as a part of the bigger picture, both at Cater-
pillar, and globally, as well.

“Caterpillar is committed to sustainable development, and the 
electric drive programs that I work on play a key part in sustain-
ability,” he said. “My team and I are responsible for delivering 
Caterpillar’s next generation drive trains, which will help those 
in the construction and mining industry achieve greater fuel 
efficiency or increase their productivity. The controls software 
that we develop is a huge enabling factor.”

What’s the next great thing for Nee at Caterpillar? “There ex-
ists the typical engineering aspects at Caterpillar, but one thing 
that is different from my perspective is the focus that we place 
on getting our software and controls engineers out to the ma-
chines and perform testing and tuning for validation. I can’t re-
ally divulge anything about current or upcoming projects—but 
I can say that I always get to work on and with the latest and 
greatest stuff!”

Cat 795F AC 
Reprinted courtesy of Caterpillar Inc.

FIELD REPORT LOOKS AT ECE ALUMNI AND THEIR WORK, SEEKING  
TO EXPLORE AND ILLUMINATE THE MANY FACETS OF TODAY’S  
ENGINEERING WORKPLACE, AND THE PART THAT ENGINEERS PLAY  
IN A VARIETY OF POSITIONS ACROSS MULTIPLE FIELDS. 
 IF YOU WOULD LIKE TO BE CONSIDERED FOR FIELD REPORT, PLEASE SEND AN EMAIL TO:  ECE@ILLINOIS.EDU
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On October 24, 2012, more than 250 participants gathered for the two-day 
LED 50th Anniversary Symposium that commemorated the first demonstra-
tion of the visible light-emitting diode (LED) in 1962 by its inventor, ECE 
alumnus and Professor Nick Holonyak Jr. (BSEE ’50, MSEE ’51, PhD ’54).

There were more than 45 talks that covered the history of the LED, as well as 
the future outlook for this device.

After opening remarks by Anthony Maher (BSEE ’68, MSEE ‘69) of Belmondo 
Capital, Holonyak gave his own take on the history of his invention. The vis-
ible LED had its roots at General Electric, where Holonyak worked in the early 
1960s. It was in October 1962 that Holonyak first demonstrated his inven-
tion.

Many participants at this symposium had been students in Holonyak’s lab. 
And many of these students are now leaders in the field of LED research and 
manufacturing.

SYMPOSIUM HONORS 
HOLONYAK AND HIS 
INVENTION
By Tom Moone

LED 
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The talks and sessions were organized by the Technical Commit-
tee: M. George Craford (MS PHY ‘63, PhD PHY ‘67), SSL Fellow, 
Philips Lumileds; Russell D. Dupuis (BSEE ‘70, MSEE ‘71, PhD 
‘73), Chaddick Endowed Chair, Georgia Institute of Technology; 
Milton Feng (MSEE ‘76, PhD ‘79), Holonyak Jr. Chair, Depart-
ment of Electrical and Computer Engineering; Fred A. Kish 
(BSEE ‘88, MSEE ‘89, PhD ‘92), senior vice president, Infinera; 
Anthony Maher, managing director, Belmondo Capital; Donald 
Scifres, (MSEE ‘70, PhD ‘72), CEO, SDL Capital; and Masanobu 
Yamamoto, director, Sony.

Other participants at the symposium included Zhores Alferov 
(via video), vice president of the Russian Academy of Science 
and a Nobel Laureate; Anthony Leggett, Illinois professor of 
physics and a Nobel Laureate; Mike Krames of Soraa; Henry Pao, 
founder and CEO of Supertex; and Kenichi Iga, president of the 
Tokyo Institute of Technology.

One highlight of the event was a visit by Illinois Governor Pat 
Quinn. Quinn presented a proclamation declaring October 24, 
2012, Nick Holonyak Day. Quinn said, “I’ve been looking for-
ward to this day for a long time. We’re here today to honor 
someone really special, who understood the importance of edu-
cation, the importance of research. One of the most profound 
and important things Nick has done for our world [was] invent-
ing a technology that has really changed our world. It showed 
the world in a whole new light.”

In addition, local state representative Naomi Jackobsson pre-
sented a resolution from the state legislature recognizing Hol-
onyak and his accomplishments.

A second highlight of the first day was an interview between 
Moira Gunn, host of the public radio program Tech Nation, and 
Holonyak following lunch. The audience heard more details 
about Holonyak’s background, his interactions with his friend 
and mentor  John Bardeen, and the invention of the visible LED. 

In addition, a collection of artwork by German artist Emil Schult 
was displayed in the I Hotel on the first day of the symposium. 
The works celebrated the achievements of Holonyak and Bar-
deen. 

The celebration of the LED continued into the Homecoming 
football game the following Saturday. Holonyak and his ac-
complishments were recognized during halftime, and at the 
end of the game, 30,000 LED flashlights were distributed to the 
game’s attendees. 

The symposium was presented by the University of Illinois at 
Urbana-Champaign and was sponsored by the College of Engi-
neering, ECE ILLINOIS, the Micro and Nanotechnology Labora-
tory.

“I’VE BEEN LOOKING FORWARD TO THIS DAY FOR A LONG TIME. WE’RE HERE 
TODAY TO HONOR SOMEONE REALLY SPECIAL, WHO UNDERSTOOD THE  
IMPORTANCE OF EDUCATION, THE IMPORTANCE OF RESEARCH. ONE OF THE 
MOST PROFOUND AND IMPORTANT THINGS NICK HAS DONE FOR OUR WORLD 
[WAS] INVENTING A TECHNOLOGY THAT HAS REALLY CHANGED OUR WORLD. 
IT SHOWED THE WORLD IN A WHOLE NEW LIGHT.”      -PAT QUINN
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ENGINEERS ROLL UP THEIR SLEEVES— 
AND THEN DO SAME WITH INDUCTORS

By Liz Ahlberg, U of I News Bureau

On the road to smaller, high-performance electronics, ECE ILLINOIS researchers have smoothed one 
speed bump by shrinking a key, yet notoriously large, element of integrated circuits.

Three-dimensional rolled-up inductors have a footprint more than 100 times smaller without sacrific-
ing performance. The researchers published their new design paradigm in the journal Nano Letters.

Inductors, often seen as the sprawling metal spirals on computer chips, are essential components of integrated 
circuits. They store magnetic energy, acting as a buffer against changes in current and modulating frequency—
especially important in radio-frequency wireless devices. However, they take up a lot of space. Inductance de-
pends on the number of coils in the spiral, so engineers cannot make them smaller without losing performance.
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In addition, the larger the area the inductor occupies, the more 
it interfaces with the substrate the chip is built on, exacerbat-
ing a hindering effect called parasitic capacitance. Researchers 
have developed some three-dimensional inductor structures to 
solve the dual problems of space and parasitic capacitance, but 
these methods are complex and use techniques that are difficult 
to scale up to manufacturing levels.

The new inductor design uses techniques Li’s group previously 
developed for making thin films of silicon nitrate, merely tens of 
nanometers in thickness, that roll themselves up into tubes. The 
research team used industry-standard two-dimensional process-
ing to pattern metal lines on the film before rolling, creating a 
spiral inductor.

“We’re making 3-D structures with 2-D processing,” said Li, a 
researcher in the Micro and Nanotechnology Lab. “Instead of 
spreading this out in a large area to increase inductance, we can 
have the same inductance but packed into a much smaller area.”
Using the self-rolling technique, the researchers can shrink the 
area needed for a radio-frequency inductor to a scant 45 microns 
by 16 microns—more than 100 times smaller than the area that 
an equivalent flat spiral would require.

The design can be adjusted to fit target parameters including 
metal thickness and type, frequency, tube diameter, and number 
of turns. According to Li, this technique could be used for capaci-
tors and other integrated circuit elements as well.

Now, Li’s group is working to produce high-performance induc-
tor prototypes in collaboration with ECE Professor Jose E. Schutt-
Aine. Preliminary experimental data show strong correlation 
with the modeled designs.

“Once we have optimized this process, we should be able to make 
an integrated circuit with a completely different platform that 
could be much smaller,” Li said. “It’s an ambitious goal.”

The National Science Foundation and the Office of Naval Re-
search supported this work. Illinois visiting researcher Wen 
Huang, postdoctoral researcher Xin Yu, ECE graduate student 
Paul Froeter, and Mechanical Science and Engineering Professor 
Placid Ferreira were co-authors of this study. Li also is affiliated 
with the Beckman Institute for Advanced Science and Technology 
and the Frederick Seitz Materials Research Lab.

ENGINEERS ROLL UP THEIR SLEEVES— 
AND THEN DO SAME WITH INDUCTORS

“IT’S A NEW CONCEPT FOR OLD TECHNOLOGY,” SAID TEAM LEADER AND ECE ASSOCIATE PROFESSOR XIULING LI.

ECE Associate Professor Xiuling 
Li led a team of Illinois research-
ers who developed a new design 
paradigm for inductors. Pro-
cessed while flat, the inductors 
then roll up on their own, taking 
up much less space on a chip.
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“THE IDEA OF A CANARY, IN THE CONTEXT 
OF PROCESSORS, IS THAT, IF YOU CAN BUILD 
SOMETHING INSIDE A PROCESSOR THAT WILL 
FAIL BEFORE YOUR PROGRAM FAILS, THEN IT’S 
A GOOD DETECTOR.” -RAKESH KUMAR

RESEARCH

ECE Assistant Professor Rakesh Kumar and ECE alumnus and Uni-
versity of Minnesota Assistant Professor John Sartori (MSEE ’10, 
PhD ’12) have received a $300,000, three-year grant from the 
National Science Foundation and the Semiconductor Research 
Corporation to research the use of software canaries in detecting 
hardware failures.

Kumar, a researcher in the Coordinated Science Lab, said the idea 
of a software canary can be explained by the analogy of canaries 
in mines. Miners would bring birds into mines to detect methane 
gas. When the canaries stopped singing, the miners knew the ca-
naries had died and evacuated before they were harmed.

“The idea of a canary, in the context of processors, is that, if you 
can build something inside a processor that will fail before your 
program fails, then it’s a good detector,” said Kumar. “It means 
that maybe you can dial down the speed, or you can dial up the 
voltage so that your programs can work correctly.”

Traditionally, the industry has used hardware canaries to check 
for problems. However, “when you’re building a hardware warn-
ing system to check a different piece of hardware, you know it’s 
a question of who checks the checker,” Kumar said. The hardware 
canary will suffer from the same kinds of issues that the actual 
hardware would, so the system is very conservative.

However, a software canary can run on the same processor that 
the actual hardware runs on—as opposed to running alongside 
it—and therefore is less conservative and can potentially save 
power and enhance performance, Kumar said.

This grant is part of the NSF/SRC Joint Initiative in Failure Resis-
tant Systems. “It’s a big program,” Kumar said. “They encourage 
impactful research in failure-resistant systems . . . and essentially 
they are looking for cross-cutting solutions,” he said. 

Kumar and Sartori have worked on projects together in the recent 
past when Sartori was a graduate student in Kumar’s group. Ku-
mar said he likes that this project gives them the opportunity to 
keep working together. 

By Elise King, Coordinated Science Lab
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THE LIST

ECE ILLINOIS is grateful to the alumni, friends, and partners who have made contributions to the department. The following list includes financial 
donations, but we are just as grateful for the ongoing support you lend in other ways. ECE could not maintain its position as a great educational and 
research institution without you.

The following list includes charitable gifts designated for ECE and received between January 1, 2012, and December 31, 2012. Gifts to other campus 
units may be recognized in other campus publications.
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WHAT WAS YOUR FAVORITE PLACE TO STUDY? 
Fourth floor of Grainger Library. 
 
HOW WOULD YOUR CLASSMATES REMEMBER YOU?
Student leader focused on innovation. I had the opportunity to 
launch Engineering Initiatives and Engineering Student Alumni 
Ambassadors (ESAA) while on campus with some very talented 
individuals. 
 
WHAT IS ONE OF YOUR FAVORITE QUOTES?
When I was a student at the University of Illinois, I attended a 
summer leadership retreat called LeaderShape. Their motto was 
“have a healthy disregard for the impossible.” This has stuck with 
me ever since. 
 
WHEN YOU HAVE 30 MINUTES OF FREE TIME, HOW DO YOU 
PASS THE TIME?
Facebook! 
 
WHAT IS YOUR GREATEST ACHIEVEMENT?
Knights of St. Patrick award from the College of Engineering for 
leadership, contribution, and character. 
 
ARE YOU A MORNING OR NIGHT PERSON?
Definitely a night owl. I always used to stay up in college and that 
still hasn’t changed. 
 
ARE YOU A COLLECTOR OF ANYTHING?
I collect post cards from every city I visit around the world and 
have a wall full of postcards in my office. 
 
ARE YOU MOSTLY A CLEAN OR MESSY PERSON?
I’m an organized person – physically and digitally. 
 
WHO HAS BEEN THE BIGGEST INFLUENCE ON YOUR LIFE?
My brother, Vivek Thakkar. He has always inspired me. We both 
have computer engineering undergraduate degrees, work at  
Motorola, and will soon both be Kellogg grads. 
 
IF YOU COULD BE ANY ANIMAL, WHAT WOULD YOU BE?
A penguin. Penguins are always dressed up. 

Ravi Thakkar (BS CompE ’07) is a senior manager of product management at 
Motorola Mobility in Chicago. He has held a variety of roles at Motorola in-
cluding sales, business operations, and development. Ravi is currently pur-
suing his MBA at Kellogg School of Management at Northwestern University 
and is an active Illinois alumnus. 

TEN ANSWERS PROFILES AN  
ALUMNUS EACH ISSUE ASKING THE
IMPORTANT QUESTIONS. DO YOU  
HAVE ANSWERS? EMAIL US AT
ECE@ILLINOIS.EDU AND WE MAY 
FEATURE YOU IN A FUTURE ISSUE.

RAVI
THAKKAR

RAVI ON VACATION IN RIVIERA MAYA.

TEN ANSWERS
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AROUND CAMPUS

KICK THE HABIT
The Urbana campus will become smoke free this year, Chancellor Phyllis 
Wise said. The smoke-free campus, which will be instituted through  
a policy to be created over the next several months, is expected to be  
in place by November 2013. State law already prohibits smoking  
inside public buildings and within 15 feet of a building entrance. The 
Urbana campus policy would ban smoking on all university property – 
including sporting and entertainment events attended by the off- 
campus community.

THIRTEEN MILLION BOOKS
The Illinois Library has added its 13-millionth book to its collections, 
maintaining its status as the largest public university library in the 
country. “Ise Monogatari” (or “Tales of Ise”), the first illustrated Japa-
nese printed book, is an anonymous compilation of 209 poems and 125 
episodes from a poet’s life. Enormously popular, “Tales of Ise” recounts 
the amorous exploits of an unnamed lover/poet, often identified with 
Ariwara no Narihira (825-80), one of the six “sages” of Japanese poetry. 
The library’s copy is the first printed edition of the classic work and was 
published in 1608.

GIANT VIRUSES SHAKE UP TREE OF LIFE
A new study of giant viruses supports the idea that viruses are ancient 
living organisms and not inanimate molecular remnants run amok, as 
some scientists have argued. The study may reshape the universal family 
tree, adding a fourth major branch to the three that most scientists 
agree represent the fundamental domains of life. Led by Crop Sciences 
and Institute for Genomic Biology Professor Gustavo Caetano-Anollés, 
the researchers mapped evolutionary relationships between the protein 
endowments of hundreds of organisms and used the information to 
build a new universal tree of life that included viruses.

LINCOLN HALL REDEDICATED
A rededication ceremony for Lincoln Hall was held February 12. The cer-
emony, held on Lincoln’s birthday, was 100 years to the day of the orig-
inal building dedication. The two-year, $64 million top-to-bottom reno-
vation project was funded with nearly $58 million in state capital 
development funds and almost $6 million from the university.

ALMA MATER GETS A MAKEOVER
On August 7, workers removed the five-ton Alma 
Mater sculpture onto a truck and took it to  
Chicago for conservation work. The sculpture, 
unveiled on campus in 1929, is being conserved 
because years of water damage have affected its 
appearance and structural integrity. Donations 
collected through the Chancellor’s Fund are  
paying for the work. Extensive repairs are  
underway and Alma is expected back on campus 
sometime during the 2014 academic year.
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IMAGINE. BUILD. LEAD.

ECE will accomplish a minimal carbon footprint thanks to a vast array of  

photovoltaic cells, a chilled beam system to cool and heat the building, and 

other energy saving features.

THE NEW BUILDING IS STRIVING FOR A 

NET-ZERO ENERGY DESIGN AND IS DETER-

MINED TO BE LEED PLATINUM CERTIFIED.

FACT #03

ECE has embarked on a bold project, creating a building that will enable our faculty and students to ex-
plore the cutting edge of science and develop the technologies that will transform future generations. 
We invite you to join us in that journey, creating the world-class facilities required for the next genera-
tion to imagine, to build, and to lead.


