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■ Alumni gifts provide critical financial assistance for our students. In today’s
economy, more students and their families are faced with economic hardship.
We remain unwavering in our commitment to “need-blind” admissions — to
admit outstanding students who demonstrate intellectual potential, strength of
character, and love of learning, regardless of their ability to pay. We endeavor to
make a Cornell ECE education affordable for all admitted students. It is you who
help to make this possible.
■ Alumni gifts help us to attract the finest faculty. The profiles of our faculty
and the long list of their distinguished accomplishments and recognition on our
website (www.ece.cornell.edu) only begin to suggest the leading-edge
research that goes on in their labs and the superb teaching that takes place in
their classrooms and offices. They are among the very best of the best. We must
compete with other top engineering schools in our efforts to attract and retain
these outstanding individuals. Your gifts help us to fund faculty salaries, equip
their labs, and support their graduate students — all of which factor into their
choosing Cornell.
■ Alumni gifts are essential to having top-notch facilities. The importance of
having well equipped labs for teaching cannot be underestimated. They are where
students gain the hands-on experiences that make them true engineers. (Neil Exter
’79 saw this need and helped. Learn more on page 4.) Likewise, our faculty and
staff depend on technology that enables them to be effective and efficient, and
offices and meeting spaces that facilitate the kinds of easy connections to generate
and grow ideas. Your support helps to provide the facilities we need.
■ Whether you are able to make a large gift or a small one, we need your
support for our students, faculty, and facilities. Every gift matters. Every giver
matters. Individually and collectively, you are instrumental in making Cornell
ECE a strong, vibrant school that produces fine engineers and essential
knowledge. For information on how to make your gift, please visit
www.ece.cornell.edu/support.cfm.
For up-to-the-minute information, follow us online at
Twitter.com/CornellECE.
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Not surprisingly, the economic downturn has provided challenges for us here at Cornell
ECE, as it has for much of the world. Fortunately, the nature of engineering is to be both
creative and practical, and I am grateful for all that our faculty, students, and alumni bring
to finding solutions.
In my message to you last spring, I told you that we were focused on the interrelated issues
of enrollment and program enhancement. Here’s where we stand today:
■ Undergraduates — We have some exciting initiatives underway to attract new
students. We have designed two new freshman courses — an introduction to computer
engineering, and a network and privacy course. Last May, we initiated ECE Day, enticing
undergraduates with food and games, and sharing the excitement of our field with student
project posters and prizes for the best. (See pictures on page back cover.) This year, HKN is
adding a new affiliation event.
■ M.Eng. — I’m pleased to report that enrollment in our Master of Engineering
program grew last year in response to some new promotional efforts, and
enrollment continues to grow this year. We are continuing to develop new
concentrations that are especially meaningful in current and future job
markets.
■ Ph.D. — We have been constrained in growing our Ph.D. program
because we have been unable to add the funds required to support more
students. Although the American Recovery and Reinvestment Act is good
for research and development, it does not entirely offset the downturn in
private sector funding for research.
Despite our challenges, there is much to be grateful for. Our faculty and staff
are truly stellar, and our students are a joy to teach. On a daily basis, I feel
proud and thrilled to be affiliated with them and grateful for their energy
and dedication.
And of course I grow ever more impressed with our alumni.
Thanks to all of you who have shared your time, your
ideas, and have made gifts large and small. I will
continue to travel to meet you, and I extend a warm
welcome to come to campus and connect with our
faculty. Together, we can accomplish great things.

Tsuhan Chen, Director
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Retiring FACULTY

Terrence L. Fine
Salman Avestimehr

Information Theory and
Communications

Assistant Professor

B.Sc. Engineering, 2003,
Sharif University of Technology,
Tehran, Iran

Terry Fine came to Cornell’s School of
Electrical Engineering in 1966. From then
until his retirement in February, 2010, he
provided dedicated leadership and tireless service to the school,
the university, and the engineering profession.
He appreciates the opportunity Cornell provided to conduct “rather
unconventional research. Few electrical engineering (E.E.) departments
in the world would have been open to my research on the foundations
of probability,” he says. His related contributions include work in
statistical delta modulation and estimation and inference when very
little is known. During the 1990s, Fine “took a sabbatical” from the
foundations of probability to work on statistical questions central to the
then-burgeoning field of artificial neural networks.
His excellence in teaching earned him numerous awards. “I started
teaching probability back in the 1960s before it was thought to be
important to E.E.; now it’s a requirement,” he says. Fine also originated
graduate courses in decision and
estimation, and in neural networks. He
reckons some 3,000 undergraduates
have come through the courses he
taught. Students nationwide benefit
from his two textbooks: Feedforward
Neural Network Methodology and
Probability and Probabilistic Reasoning
for Electrical Engineering.
Fine worked hard to attract
distinguished colleagues to ECE’s
information and communications
group and to be a strong supporter of
faculty self-governance. Fine served on
and led a long and impressive list of
committees and initiatives for both ECE and Cornell University. His tenure
as Associate Director of ECE from 2007–2009 and his role as Director of
the Cornell Center for Applied Mathematics from 1999–2004 are only
two of the most recent.
His contributions to the advancement of knowledge in his fields
are evidenced in his past-presidency of, and editorships for, the
IEEE Information Group/Society, and leadership in the IEEE Neural
Networks Society, Neural Information Processing Society, and Society
for Imprecise Probability: Theories and Applications. He is known
for his early monograph “Theories of Probability: An Examination
of Foundations,” for being the leading proponent of research on
alternative probability models based upon weakening the standard
axioms, and has had his name attached to Fine’s Theorem and the
Fine numbers.
Following his retirement, Fine and his wife Dorian moved to the
Rochester area, where he is happily indulging his love of classical
music, working on ABET accreditation for ECE, and hoping to
continue part-time teaching there.
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M.S. 2005, Ph.D., 2008,
University of California
at Berkeley
Post-doctoral fellowship 2009,
California Institute of
Technology
Photo: Jason Koski

ECE’s top-ten reputation and history of landmark work in information
theory drew Salman Avestimehr to Cornell. “There’s a real appreciation
for doing theory and fundamental work here,” he notes, “and that’s
not true of every university.” He and his wife, a Ph.D. electrical engineer
specializing in circuitry, are also quite taken with the beauty of the area’s
natural environment.
“The idea of putting communications into a theoretical framework
has been around for awhile,” Avestimehr says. “Claude Shannon
introduced the concept of a communication channel between a single
transmitter and a single receiver and then defined channel capacity
back in the 1940s. Shannon’s theory has been instrumental in almost
all of today’s communication systems.”
Avestimehr is particularly interested in communication networks that
don’t have a fixed infrastructure. “We’ve understood the fundamentals
of communication over point-to-point channels for more than 40 years,
but extending this theory to the network setting has still remained
unsolved — even for a simple three-node network.” Over the past
several years, he has been working on a framework to approximate
the fundamental limits of communication over wireless networks and
using it as a guideline for architectural design of wireless communication
networks. “In the beginning, it’s mathematical, but then you need
algorithms for practical applications,” he explains. This work recently
earned him a prestigious NSF Early Career Award for this work — the
latest in a growing list of honors.
Avestimehr also studies compressive sensing, a very new idea. In many
applications — infrared imagery and MRI among them — capturing
a lot of data can be time-consuming and costly. “The mathematical
question is whether you can have less measurement and still have
meaningful images, and it turns out the answer is ‘yes.’ When the
signal is sparse, you can apply compressive sensing algorithms to
reconstruct each image efficiently from only a few measurements.”
Avestimehr has just formed the new Foundations of Information
Engineering research laboratory, focused on modern aspects of
information acquisition, processing, dynamics, security, storage, and
communication. Through the lab, he hopes to foster more interaction
among students in the communications area and more interdisciplinary
research with his colleagues. “Putting all this together, we have a
better chance of doing pioneering work in this field.”

Christopher Batten

Xiling Shen

B.S. Electrical Engineering, 1999,
University of Virginia

B.S., 2001, Stanford University

Assistant Professor

Assistant Professor
M.S., 2001 Stanford University
Ph.D., 2008, Stanford
University

M.Phil. Engineering,
Cambridge University, 2000,
Cambridge, UK

“I need to have many things on the burner at the same time,” says
Christopher Batten. His behavior certainly corroborates his words.
In 2009, he finished his Ph.D., accepted a position on the Cornell
ECE faculty, moved from Berkeley, CA to Ithaca, bought his first
house, and set up his office on campus. Five days into 2010, he
and his wife, Laura (B.S. Communication, 1999), welcomed their
first child, Fiona Jane. At the same time, he officially began his
first semester here.
“Cornell was my top choice,” he says. “I was very impressed
with the Computer Systems Lab, ECE, and the nanotechnology
facilities. This is a particularly exciting time to be a computer
architect, and Cornell is a fantastic place to work on some of
the most pressing challenges facing our industry.” (See “ECE’s
Computer Systems Laboratory: At the Epicenter of NextGeneration Computing Technology,” page 6).
Batten explains, “In the last five years, the computer industry
has made a radical shift from using a single monolithic processor
to many simpler processors, but this transition brings with it a
host of very challenging problems. Developing correct parallel
programs is difficult, and enabling them to execute fast with
maximum energy-efficiency is even more difficult. At the same
time, everyone in my field recognizes that this decade will witness
big changes in terms of device technology.” In this very dynamic
environment of turmoil and explosive growth, Batten loves being
at the intersection between software and hardware.
His primary research interest is in energy-efficient parallel
computer architecture for both high-performance and
embedded applications, but he is also interested in parallel
programming models, interconnection networks, and VLSI design
methodologies. Batten believes that building prototypes is a
critical part of computer architecture. “I’m a builder,” he says.
“That has both advantages and disadvantages. On the down
side, it requires significant time and engineering effort, but on
the positive side, building is one of the best ways to validate
assumptions, gain intuition about physical design issues, and
provide a platform for future software research.” Batten looks
forward to developing a corps of graduate students and to
nurturing a climate of mentoring and collaboration among them.
About those burners — it seems they’ll stay full!

Post-doctoral fellowship, 2009,
University of California at
Berkeley
Photo: Jason Koski

New FACULTY

Photo: Jason Koski

Ph.D. Electrical Engineering
and Computer Science, 2010,
Massachusetts Institute of
Technology

Xiling Shen has undertaken two big journeys. Physically, he came
to Ithaca from China by way of California. Professionally, he made
a dramatic shift from working in circuit design in industry and highspeed optics during the first two years of his Ph.D. program to the
exciting new fields of systems biology and synthetic biology.
“A cell is a complex piece of machinery,” Shen explains. “Our
approach to systems biology is really a new breed of research
in which we use a set of engineering tools to analyze biological
systems and gain more insight into how they work. For example,
we have recently taken on an elusive colon cancer stem cell to
understand how its control circuitry slipped into the dark side.”
On the synthetic side, his work involves engineering complex
behaviors within biological systems. “It requires complex rational
design — sort of like tinkering with vacuum tubes in the early years
of electrical engineering, only now the scale is far greater. We’re
trying to characterize transactions and create a ‘library’ of them.”
Applications include biofuel, nanotechnology, gene therapy, and
drug delivery.
Shen chose Cornell over other universities in part because “Cornell
ECE is a real powerhouse, with a mindset to explore a number
of areas — silicone, optics, and the links between biology and
electrical engineering, for instance. It’s incredible how open people
are here to interdisciplinary work.”
He was also impressed with the warmth of the people and the
sense of community here. While other universities invited him to
lavish dinners in formal places, at Cornell Shen and his wife were
welcomed into people’s homes and met their families. “For my
wife and me, these personal factors were a major influence in
coming here.”
The warmth of the community does not extend to Ithaca’s weather,
of course. This winter was the couple’s first experience with snow.
On the day of the first snowfall, Shen was to take the shuttle to
New York City to give a seminar at Weill-Cornell Medical College.
“I didn’t know I needed to clear the driveway before moving the
car. I almost missed my bus when I drove my car into a snow bank!
Luckily my wife was able to rescue me and get me to the bus on
time.” His next equipment purchase: a snow shovel!
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Alumni HIGHLIGHT

“ Exter-ordinary”
Passion for Learning
and Cornell ECE

“ To provide the best learning
experience, our professors need
equipment that’s actually in
use in the workplace now. Neil
helped to make that possible.”

Outside of his marriage to Diane and
parenting his sons Michael and Jared,
Neil Exter counts his experience at
Cornell as among the most important
of his life. “The labs, in particular,
were incredible,” he recalls. “I can
still remember the class I took from
Professor Vrana in my senior year
and the ‘Vrana box’ we worked on.
That’s where I really learned about
computers. He was so enlightening,
and I really got excited.”
Thirty years later, Exter provided the
funding needed to renovate ECE’s
teaching labs. His generous gift helps
to ensure that today’s students have
current equipment and facilities,
which factor heavily in their learning
experience. “Neil’s gift is so important
to our students and faculty,” says
ECE Director Tsuhan Chen. “So much
learning takes place in labs. That’s
where theory takes on new meaning
as students learn how to apply it to
practical problems. To receive the best
learning experience, our students need
up-to-date equipment and modern
workspace comparable to what is in
today’s industry. Neil helped to make
that possible.”
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Exter’s career reflects his fine intellect,
far-reaching curiosity, high energy —
and an appetite for change. After
finishing his B.S. in Electrical
Engineering from Cornell, he went
on to earn an M.S. from Stanford. His
first professional job was at Hewlett
Packard in research and development.
In a company like HP, research is
guided largely by market needs. “I
knew nothing about that,” says Exter.
Characteristically, his “knowing
nothing” didn’t last long. He was soon
immersed in translating customer
needs to technical requirements, and
seeking solutions that would add value
to products. Meanwhile, the advent
of robotics had produced a revolution
in manufacturing. So Exter explored
the increasingly engineering-driven
production processes and applied his
creativity on the factory floor.
After eight years at HP, he decided he
wanted to be closer to his East Coast
roots, so in 1986 he joined a startup
company, Stellar Computing. He was
involved in R&D and product testing,
but in this small company, he also had
a chance to think about commercial
applications of computer technology.
He felt that he needed to strengthen
his strategic skills in order to create
maximum success in such ventures. So
his next stop was at Harvard Business
School, where he became a Baker
Scholar and earned his M.B.A. in 1992.

“I thought I wanted to do management
consulting, but after trying that out
during an internship between my
first and second years, I discovered
that I really like making decisions,
not just analyzing and advising,”
he says. Instead of heading to a
consulting firm, he joined Wang Labs
shortly before the company filed for
bankruptcy. Exter was part of a small
team that restructured the company.
“The country was in a recession, and
we needed to mold the company
into something very different.” After
engineering the turnaround, he
held a post in marketing, and then
embarked on an aggressive acquisition
strategy that positioned the company
for its successful sale to Getronics,
a Netherlands based IT company.
“In all of this, I drew on my skill set
from my engineering days,” he says.
Getronics planned to move him to the
Netherlands, so once again in 1999,
Exter changed jobs.
He next became CEO of Flexplay, an
alternative to DVD rental before the
Netflix model. “We sold DVDs for
rental prices. They were playable for 48
hours after the buyer took them out of
the wrapper; after that, a proprietary
technology caused them to selfdestruct, kind of like the old Mission
Impossible series.” The technology
worked (Exter earned two patents) but
the business model did not. So again,

Exter moved on, undertaking senior
management roles in R&D, marketing,
sales and support for McGregor
Enterprises.
At the senior management level,
Exter became farther removed from
technology. “At heart, I really like
technology, so I did some hard
thinking about what I really wanted
to do next. It was then that I began
to explore the life sciences industry,
which is all about technology these
days, and I found it quite stimulating
intellectually.”
So in 2002, he switched industries,
joining biotech leader Millennium
Pharmaceuticals as vice president of
business development. His knowledge
of startups was useful in spinning
off new companies. “What I didn’t
understand as well was the medical
side of things,” he says, “but I worked
with a couple of M.D.s, and we taught
each other — I was able to help them
with business, and they taught me
a lot about medicine.” He left in
2006 to join the startup firm Alantos
Pharmaceuticals as chief business
officer and led the sale of the company
to Amgen in 2007.

transformational life sciences
companies that show high growth
potential and are well positioned to
make a difference in the marketplace.
This, too, has required Exter to
expand his knowledge and abilities —
challenges on which he clearly thrives.
“I think my Cornell education gave
me the hard core of knowledge that
was the foundation for me to build on,
and an understanding of how to learn.
That combination has been critical to
everything I’ve undertaken,” he says.
What’s next? Not surprisingly, Exter
has plenty of ideas. Many are focused
on volunteer efforts. He currently
serves on the boards of two hospitals
and provides pro bono consulting for
the Brain Tumor Society. As he thinks
about what has been meaningful and
important in his life, he looks back to
his Cornell days and plans to get more
involved with the university and
with ECE.
“When you do what you have a
passion for, that’s more valuable
than anything else,” says Exter. He’s
clearly a man who lives those words.
Fortunately, Cornell is among his
passions.

Finally, in 2007, Exter joined Third
Rock Ventures, a new life sciences
venture capital fund. The firm
focuses on creating and building

ECE Connections
SPRING 2010

5

ECE’S COMPUTER SYSTEMS LABORATORY

In the world of computer systems,
tomorrow has already swallowed
up today. “Right now the computer
industry is undergoing a shift in
direction,” says Dave Albonesi, one
of five ECE faculty members who,
along with Provost Kent Fuchs, form
the core of ECE’s Computer Systems
Laboratory (CSL). While engineers
around the world are facing a new set of
challenges, CSL is already in the thick
of developing next-generation solutions.
What is this big change all about?
“It used to be that a chip had one
processor, or core,” says Albonesi.
“We kept making those faster and
faster, but we hit the wall on power
and, in some sense, on performance.
We could no longer aggressively
increase the performance of a single
core because we could no longer
affordably manage the heat that it
produced. We’re making a swift
transition to multicore technology,
and this brings a major new set of
challenges and opportunities.”
In 1965, Intel co-founder Gordon Moore
made a prediction — now famously
known as Moore’s Law — that the
number of transistors placed on an
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integrated chip would double every
year. He later revised this prediction to
every two years. This doubling made
possible the exponential increases in
processor speed, memory capacity,
and other capabilities that enabled
computing to advance at a pace never
before seen in any industry. That
rapid acceleration in capability drove
a technological explosion that has
changed much about the way the world
functions, from national power grid
systems, to robotic manufacturing, to
smart cell phones, and to the Internet.
Whereas years ago computer architects
used transistors to make a faster single
core, today they are using transistors
to incorporate more cores on a single
die. In addition, with the anticipated
slowing of Moore’s Law over the
next decade, architects are turning
to various emerging technologies.
Multicore processors and new
devices are creating a whole new
playing field in computer systems.
The possibilities — and the pace
— are mind-boggling.
ECE’s CSL Team
Front: Edward Suh, Rajit Manohar
Back: Christopher Batten,
José Martínez, Dave Albonesi

CSL at the Forefront
“The research that’s going on in
our Computer Systems Lab is at
the epicenter of game-changing
challenges in computing,” says ECE
Director Tsuhan Chen. “Faculty in
CSL, collaborating with one another,
colleagues at Cornell, and others across
academia and industry, are meeting
these challenges and producing
renowned research results.”
In the highly interdisciplinary field of
computer systems, CSL’s faculty and
students are advancing knowledge
about some of the industry’s most
pressing issues — high performance,

The list of research projects generated
through CSL is long and robust.
Its heft is reflected in its sources
of funding. Government sponsors
include Air Force Rome Laboratories
(AFRL), Air Force Office of Scientific
Research (AFOSR), Defense Advanced
Research Projects Agency (DARPA),
Department of Energy (DOE), and the
National Science Foundation (NSF).
Corporations that are supporting
research at CSL include Advanced
Micro Devices, IBM Research, Intel
Corporation, Lockheed Martin,
Microsoft Research, and Sun
Microsystems. The papers that ECE
faculty and students deliver at major
conferences and publish in leading
peer-reviewed journals also reflect the
leading-edge nature of the work.

Here’s just a small
sample of how the core
faculty are thinking about
the new challenges and what they
and their students are working on:
Energy-efficient computing. A
major challenge across all segments
of computing is keeping power
consumption at a reasonable level,
and thus energy-efficient computing
is a major focus of the research within
CSL. Manohar and his students have
created asynchronous circuits and
architectures to address the power
problem. One example is an ultralow-power processor designed for
sensor networks that can run for
years on a tiny battery. Albonesi’s lab
has developed microprocessors that
dynamically adapt the hardware to fit
the program that is currently running
in order to save energy. “Programs
can have very different characteristics
and thus different hardware
requirements,” he says. “My group
develops methods for adapting the
hardware to match what the program
needs at any given time.”
In his work on vector-thread
architectures, Christopher Batten, the
newest addition to CSL (see his new

faculty
profile on page 3),
is exploring new ways to
reduce energy usage by shaving off
unnecessary work in future processor
designs. Batten’s vector-threading
research is both software-driven
(simplifying the programming of
future parallel applications) and
hardware-driven (mitigating physical
design issues and leveraging emerging
technologies).

Cover STORY

energy efficiency, reliability, security,
and complexity — in the new technical
environment. Rajit Manohar, CSL’s
co-founder, points to the university’s
strengths in related areas —
nanophotonics and MEMS (MicroElectrical-Mechanical Systems) among
them — and the ease of connecting
with researchers in these areas. “It’s
easy to walk across the hall and talk to
researchers in different disciplines.”

Reliability and security. Several CSL
faculty members are also addressing
issues of reliable and secure computing.
For instance, one of the areas of
research of Edward Suh – for which
he won a prestigious Air Force Young
Investigator Program Award – involves
the use of parallel execution to improve
security and reliability. He explains,
“While one processor is doing a
computation, another is checking to
see whether the computation is correct
by looking for anomalies. We can use
parallel checking not only to detect
errors, but also to find design bugs and
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An ultra low power self-timed microprocessor for embedded systems
designed by Professor Rajit Manohar’s research group.

Cover STORY

make asynchronous
circuits robust even if
both components fail and
intermittent errors occur
like those that a satellite
may experience due to
radiation.
security attacks and recover from them
— generally at the same time that we’re
still running the computer.”
Suh is also working on reconfigurable
microprocessors to enable wide
deployment of hardware-based
security and reliability mechanisms.
“In order to truly trust your
computers,” says Suh, “hardware
architecture, with its efficiency
and resiliency, must provide a
strong foundation for software.
Unfortunately, high development
costs and inflexibility of custom
hardware pose significant challenges
in deploying hardware techniques for
security and reliability in real-world
microprocessors.” He is working on
integrating reconfigurable hardware
fabric into processors, so that a
hardware system can be upgraded
with new techniques or patched to fix
a bug in the field without expensive
redesign and fabrication processes.
Albonesi and Jonathan Winter, a 2009
Ph.D. graduate who is now working
for Google, came at the problem
of reliability through scheduling
algorithms. They are determining
how to get peak performance out of
a chip even if some of its components
fail over time. Manohar and his
students developed a method to
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Complexity. Rajit Manohar’s
pioneering work in asynchronous
design and implementation has
several goals. In addition to power
consumption, reliability, and some of
the other big issues, “one thing that’s a
very big problem is design complexity,”
says Manohar. “We need to make a
fundamental change in the way we go
about doing design. We need to wipe
the slate clean, rather than starting
with an existing design. Historically,
nobody starts from scratch. They add
on. So if you’ve accumulated things
that are messy for the past 20 years,
the design you create will be messy.
“Industry has constraints that keep
the design process complicated. But
we don’t have those constraints at a
university.” One of the big advantages
Manohar sees is that “students don’t
have any baggage. They can come up
with creative solutions to problems
because they have a fresh perspective.”
Of course, that’s not all there is to it.
Throughout his work in asynchronous
VLSI (very-large-scale integration)
and other streams of research, he
consistently seeks — and guides his
students to seek — the essence of the
problem. He practices his approach
in a commercial setting, too, at
Achronix Semiconductor, a company

he co-founded with his former Ph.D.
students and where he now serves as
chief scientist.
José Martínez is looking at finding
efficient and highly productive
solutions to inherently complex
architecture challenges. “One of the
most pressing concerns of the multicore
paradigm is how to integrate and
operate multiple cores within a chip
in an efficient manner,” he says. “We
need lean and mean hardware that
yields more than the sum of its parts.
Much like organizing highly efficient
bureaucracies, this is a very complex
problem. My research group looks
for new ways to organize multicore
architectures to minimize the ‘red tape’
and maximize productivity.”
Problems like memory scheduling or
resource sharing in this context are
very complex challenges, and Martínez
says that “traditionally, computer
architects have never gone beyond
an intuition-based approach when it
comes to devising hardware solutions
to these problems — tweaking this and
trying that, but never really building
atop a strong theoretical foundation.”
Martínez believes the key to highly
efficient multicore architectures lies in
embracing powerful machine learning
tools. “Machine learning does two
things really well: it derives actionable
knowledge from a seemingly chaotic
avalanche of data, and it dynamically
adapts to changes in environmental
conditions. Today’s general purpose
microprocessors execute billions of
instructions every second, and they

are expected to execute fast a broad
and dynamically changing landscape.
To machine learning methods, they
look like the Disney World of data. So
why not incorporate machine learning
into the hardware and let it work its
magic?” The outcome, Martínez says,
is self-optimizing processors capable
of learning from the environment
and improving automatically with
experience.

instability poses a significant limitation
on the type of computations that can
be carried out by deeply embedded
devices, which often need to rely
on unreliable self-generated power
sources. For example, while today’s
self-powered sensor nodes may be able
to collect and send data, they may not
be able to perform complex operations
such as encryption to preserve privacy
if power is disrupted.

Emerging technologies. Through
several streams of research, CSL
faculty members and their students
are developing solutions to new and
emerging challenges. For instance,
multicore chips require very fast
and power-efficient communication
networks among cores, and between
cores and memory. Albonesi, Martínez,
and Batten are designing new
interconnect systems that leverage the
leading-edge nanophotonic device
work being done at Cornell ECE.

Edward Suh, along with Professor
Edwin Kan, is working on this
problem. The goal of their flash
research project is to develop nonvolatile computing devices that allow
the power source to be cut off at any
time, and yet resume regular operation
without loss of information when the
power comes back.

Batten’s work on chip-level siliconphotonic networks examines how
to best leverage nanophotonics for
communication in future multicore
processors. Batten explains, “The
hope is that nanophotonics can offer
better energy-efficiency and a higherbandwidth network that should
simplify parallel programming.” Says
Albonesi, “A lot of other places are
doing work on devices; very few are
trying to figure out how to use them in
a multicore system as we are in CSL.”
Another challenge being addressed
through emerging technology is the
loss of information stored in memory
when a computer’s power supply is
interrupted for even a short period of
time. This weakness against power

How CSL Works
The Computer Systems Laboratory
was founded in 1998 by Rajit Manohar
and Mark Heinrich (now at University
of Central Florida). “At that time there
wasn’t much ECE activity in computer
systems. We decided we needed
to create a bigger cluster of faculty
with various areas of research who
could work together,” says Manohar.
“Forming CSL was a way of doing that.
As we hired new people, we sought out
those who would add complementary
expertise.” Today CSL has six core
faculty, six associates, and more than
20 graduate students. But the network
of CSL connections is expansive,
and faculty and students from
multiple disciplines are drawn into
conversations, ideas,
and sometimes
collaborative
research projects.

From the outset, CSL has been
characterized by open sharing of
both equipment and ideas. Any time
one person gets a new computer,
for instance, it is added to the CSL
network, and everyone in the lab has
access to it. The physical configuration
of CSL helps to shape its culture
and foster a fluid exchange of
ideas. Graduate student offices, two
conference rooms, lounge space, and
even a kitchen are clustered together in
Upson Hall.
Bringing people together with
common interests naturally generates
cross-fertilization. Formal research
collaborations are sometimes born, but
these occur spontaneously, rather than
through a systematic effort to direct
them. CSL cultivates lively inquiry
and thoughtful exploration through
weekly whole-group meetings, a
lecture series that brings in visiting
experts, and a well-established culture
of open dialogue. “The number one
benefit I see in belonging to a lab
like CSL is that you’re constantly
getting a different angle, a different
perspective,” says Martínez. “Hearing
other people’s opinions helps make
one’s research stronger.” Intelligent
feedback, fresh perspectives, and
thoughtful challenges — these are at
the very core of CSL.
All in all, the people, the structure, and
the culture of CSL form a powerful
force in putting Cornell ECE at the
forefront of creating solutions to
tomorrow’s computing
challenges and producing
the next generation
of world-changing
opportunities.
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Student HIGHLIGHTS
Founded in 1912, the Cornell
chapter of the electrical
engineering honorary society
Eta Kappa Nu (HKN) “has always
combined honor and service,” says
Professor Clif Pollock, the group’s advisor.
“The honor comes from achieving a high
rank in the school’s academic program.
Since we’re a rigorous school, this is indeed
meaningful recognition. But the organization
also attracts people who feel a sense of
obligation to give back to their peers and to
the school itself.”
The current membership and activities of
HKN reflect both of those principles. To be
considered for membership, juniors must be
ranked in the top quarter of their class and
seniors in the top third. From these lists of
academically qualified students, current HKN
members then select new members based
on their character, service orientation, and
contributions to the field and the school.
Today the centerpiece of Cornell HKN’s
service effort is its extensive tutoring
program, which had its genesis in 1940.
David DeTomaso ’10, the chapter’s current
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president, says they supply tutors for about
seven classes each semester. HKN tutors offer
group and individual sessions for very large
classes like the introductory courses where
students may need additional attention,
and also for particularly difficult courses like
Quantum Mechanics that require high levels
of calculus. “I find it very rewarding,” says
DeTomaso. “I love teaching people things.”
An endowment from Willard and Charlotte
Summers in memory of their son Philip ’76
and matched by funds from IBM pays the
tutors and has funded the renovation of
an office and individual tutoring room. “I
suspect a majority of each graduating class
has made extensive use of an HKN tutor at
one time or another,” says Pollock, “so this
program has a tremendous impact. And
because of the Summers’ generosity, students
who are struggling do not have to worry
about the cost.”
The tutoring program is one of
several current HKN service projects.
In response to Director Tsuhan Chen’s initiative
to recruit more undergraduates to ECE, the
chapter hosted its first Affiliation Reception

in April. “Affiliation” is the process of formally
declaring a major field of study. “Of course we
invited all those students who have already
chosen to affiliate with ECE, but we also
included those who are considering affiliation.
We had a good representation from the faculty
— especially those who teach the freshman
and sophomore courses, as well as from upper
class students,” says DeTomaso. “It’s all about
getting to know the department and getting
to know one another.”
HKN has also launched another
initiative to bring undergraduates
closer together. “We want to get people
talking to each other, and free food is always
a good hook,” DeTomaso says. A weekly
bagel hour with — natch! — free bagels and
coffee is beginning to achieve its goals. “We
can’t require people to stay and talk, but we
can create the conditions for that to happen.”
And they do.
As Pollock has paged back through the
chapter’s extensive (although incomplete)
archives, he has found ample evidence of
HKN’s responsiveness to the needs of the
school. For example, notes from February

Back row: Boris Alexandrov, Richard Zhang, Yuchen Zhang, Karl Gluck
Front Row: David DeTomaso , Abhinav Mansingka

18, 1919 report on a social gathering that
appears to have had a social purpose similar
to that of the weekly bagel hour.
“What was considered by all to be a most
enjoyable meeting of HKN this year was held
at the house of Professor Karapetoff Tuesday
evening, February 18.
“The meeting was informal and no business
was transacted. Prof. Karapetoff rendered
several selections on the piano and cello
which were greatly enjoyed. Prof. Karapetoff
as always proved himself a delightful host.”
Minutes from other years reveal numerous
gatherings at faculty homes. Discussions were
held on the use of quizzes in class, improving
the curriculum, the honor system, noise and
smoking during exams — and developing
a better athletic presence in Electrical
Engineering in order to beat the Ag School
teams! From a contemporary perspective,
the popularity of “smokers” — social events
designed to meet people — seems surprising
for a group devoted to service, but these
events were common in the 1930s and
1940s when cigarettes were a big part of
American culture.

In a world where networking
and connections have increasing
influence on individuals’ lives and
careers, HKN’s social programs are
an important aspect of service.
“Through HKN, I’ve gotten to know several
professors and a lot more students than I
knew before,” says DeTomaso. As he heads
off to his first professional job in the Johns
Hopkins Applied Physics Laboratory, he
leaves Cornell ECE with a robust combination
of engineering and social skills. HKN has
recognized his academic prowess and
provided opportunities to develop his social
connectivity. True to the spirit of its founders,
HKN today identifies and develops probable
leaders in the profession.

True to the spirit of its founders,
HKN today identifies and develops
probable leaders in the profession.
Among HKN Members:
ECE Faculty
Paul McIsaac ’48
(who died in March 2010)
Lester Eastman ’52
James Thorp ’57
John Belina ’73
CEO
Irwin Jacobs ’54,
QualComm founder and CEO
(See his profile in ECE Connections
Spring 2008.)

Cornell HKN Chapter Wins National Award
Cornell’s Kappa Chapter of HKN won an outstanding chapter award for
2008–2009 — one of only 22 chapters (HKN has 175 active university
chapters) to earn this recognition. The award, which was presented at
the HKN national conference in March 2010, recognizes excellence in
service activities, recruiting, and leadership.
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Director’s DIALOGUE

Nader Mehravari, Chair of ECE Adviso
Chen: Your career has been — and continues to
be — quite interesting, varied, and distinguished,
first at Bell Labs and now at Lockheed Martin.
How did your Cornell education help prepare you
for what you’ve accomplished?
Mehravari: I’ll give you a different answer than
I would have 30 years ago. Back then, I was very
focused on my particular research project. Now, I
realize how quickly technology changes. Over the
course of my career, I’ve worked on many different
things — many unrelated to each other or to my
graduate research. Today, I see that the primary
benefit of my Cornell experience was to learn how
to deal with new technical research areas where I’d
had no previous experience. As a student, I learned
how to look at problems and how to use resources.
That gave me a way to look at the fundamentals of
challenging research problems in industry.
Chen: So you’re saying you learned how to learn.
Mehravari: Exactly. Here I became a lifelong
learner. Any day that I learn something new, that’s
a good day!
The other thing I learned at Cornell, that has been
critical to me in my work, is how to interact with
researchers in other areas — to put two and two
together to solve a bigger problem. As a graduate
student, I was in the E.E. Department, but I also
spent quite a bit of time with folks in mathematics
and operational research. So I learned how to
speak their language and use their knowledge.
Now, that’s a fundamental tool in my toolbox.
I still think of my time at Cornell as some of
the best years of my life. The social times were
important, too. We had a Valence Band made
up of students and faculty, and the experience
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of playing together for parties brought us closer
together. There were great picnics, and I remember
playing glow-in-the-dark Frisbee in the quad. We
had a little engineering fun, too — like a midnight
wiring project to hook up a major new HP computer
to the grad student office area so we could try out
the word processing! That actually taught us a lot
about an application we’d never experienced. But
since there was no printer, we all had to go back to
our typewriters to get our work done!
Chen: So now you’re confessing…! Those kinds
of experiences really do help to bring a community
together. And while we don’t want or encourage
students to pilfer services, we do continue to try to
foster a spirit of fun and camaraderie.
That brings me to a related point about student
life and the culture of the university. You’ve been
in a position to experience Cornell for yourself
and also to observe our students for a long time.
What kinds of changes have you seen either in the
students or in our university culture over the last
20 to 30 years?
Mehravari: One big change I’ve noticed is in
the physical facilities. There are more buildings
and laboratories today. Having more labs means
that more applicable research can be done, and
that’s very important to industry. The life cycle
of products is much shorter today than it used
to be, so there is a real need to do research and
development faster.
The other big change I’ve noticed is in the
curriculum. Now it includes subjects that didn’t
even exist 30 years ago, and they are relevant
to how the world has changed technologically.
Students need to be familiar with what industry is
working on, so those changes are good.

Chen: Yes, our focus used to be primarily
theoretical, and now it’s more practical. I want
to do everything I can to help speed up this
transformation. If we as researchers cannot push
our work into the real world, who can?
Mehravari: I would agree. In my student days,
I don’t recall any major undergraduate research
projects, whereas today undergrads get involved
with many interesting and advanced projects. The
first I recall was the famous Robocop. Projects like
that are now the norm.
Chen: They are, and we’re actually adding more
of these applied experiences into our curriculum
once students have the knowledge foundation
they need.
Mehravari: I think they’re really important
because they provide students with two kinds of
learning that are of interest to industry. They teach
them how to apply advanced topics to real world
issues, and they force students to collaborate and
do systems engineering. For instance, if student
projects involve crossovers between electrical and
mechanical areas, those are what we deal with
every day in industry.
Chen: From a current industrial perspective, what
do you see as strengths of Cornell students?
Mehravari: In my world, the moment we hear
a student is from Cornell, the interest level goes
up. People know about the quality of the people
this university puts out, and that reputation opens
doors for Cornell graduates.
I’ve had several Cornell graduates work either in
my group or in other parts of the organization,
both at Lockheed Martin and at AT&T Bell Labs,
and I had pretty close interaction with them.

Nader Mehravari,

M.S. ’80, PH.D. ‘82

CHAIR, ECE ADVISORY COUNCIL

Nader Mehravari is Director of Corporate Business Resiliency Strategic Initiative.
He has held several technology leadership positions at Lockheed Martin since
joining the company in 1992. Prior to that, he was a distinguished member of
the Technical Staff at AT&T Bell Laboratories, which he joined in 1982 upon
completion of his Ph.D.
He holds a number of patents, has authored more than fifty refereed
conference and journal articles, and has given numerous lectures,
presentations, tutorials, and courses. He is a senior member of IEEE and has
served on a number of its committees and conference boards.
Mehravari also holds an important voluntary post as chair of ECE’s Advisory
Council, working with alumni and friends of the School to strengthen ties and
advance important initiatives.

ory Council
The thing they all had in common was their
understanding of the fundamentals. In my opinion,
once you understand those, you can have the
conversation of the day — whatever it is, on any
engineering topic.
Chen: Beyond preparing our students well,
what do you think are the best opportunities for
collaboration between Cornell and industry? I’m
asking you both based on your own experience and
now as the new chair of our Advisory Committee.
Mehravari: I think there are two primary areas for
collaboration, and wearing my Lockheed Martin
hat, I see both as business related.
First, industries clearly do not have the expertise
or resources to do the amount of fundamental
research that takes place in academic institutions.
So we depend on places like Cornell to produce
that kind of work. Then we try to translate
that fundamental research into applications for
our customers. That’s one way we benefit by
collaboration.
The other area where we find it beneficial to work
together is in solving some sophisticated problems.
This kind of collaboration allows us to add their
expertise to our own and share in some creative
problem solving.
Chen: Do you see Cornell ECE as being good at
taking on these kinds of problems?
Mehravari: I do. We present our challenges,
do some brainstorming, and then sometimes we
may decide to fund some research. Of course,
sometimes you or we may decide that a particular
problem isn’t the right fit, and that’s ok, too. We
don’t try to force something that may not be right
for both of us.

Chen: You’re giving a lot of time and service to us
as ECE Advisory Council Chair, for which we’re very
grateful. What other ways do you see that people
can give back? We have a very supportive group of
alums, and it would be great to make the most of
their willingness to help Cornell ECE.
Mehravari: If you’d asked that question 30 years
ago, I probably would have talked only about
financial giving. That’s still extremely important,
of course. But today the world also functions on
networks and connections, so one very important
way alumni can help the school is to create
connections between themselves and faculty or
between their industry and the faculty.
Equally important, they can make connections with
students. Alumni can be a wonderful resource for
students to learn what the real world is all about.
I think it is important for both undergraduate and
graduate students to interact with those who have
gone through Cornell’s programs. It would be
great to have more alumni come to campus and
meet with students face to face, or otherwise let
the school know that they are willing to connect
with students via email or phone calls.
Chen: And those are all very important to us—and
some combination of them can make many things
possible. For instance, you can give yourself, or
you have connections to people and can leverage
donations from them and their organizations.
Especially with the poor economy, more alums are
making smaller gifts, and some are helping to bring
in funds from other sources. Every dollar helps.
Mehravari: Funding like that can be so helpful
with large number of student-run research
projects. Many last for just a year, but they require
resources. We’re not talking millions for these,

but a few thousands of dollars for students to
experience the full life cycle of a new concept.
Chen: One prime example of how we benefited
from alumni talent and support was on ECE Day
when students presented their projects, and alumni
judged them and presented prizes. Many students
had some modest funding that allowed them to
buy supplies for their projects. Alumni gifts helped
to support that, and alumni gifts also allowed us to
award prizes.
Chen: Let’s talk about the Advisory Council itself
now. What is your vision for how the Council can
add value to ECE, and how do you see your role
as Chair?
Mehravari: I am both honored and delighted to be
asked to serve in that capacity. From my perspective,
the Advisory Council is here to assist you in
achieving your goals for the school. It represents
a collection of fine resources — a group of highly
prized individuals who have been very successful in
their careers and can bring something to the table.
My job as chair is to bring some level of coordination
and collaboration to assist in getting some level of
assistance to you. We want to be sure the members
are engaged as appropriate.
Chen: We are very grateful for that. Especially
for a group of this size, with such an enormous
amount of talent and experience to offer, your
efforts to inspire, engage, and coordinate efforts
are very important. I know you will really help to
make the experience of serving on the Advisory
Council rewarding both for the school and for the
Council members individually.
Mehravari: I believe we can all help each other,
and I look forward to that.
ECE Connections
SPRING 2010

13
13

ECE Day 2009
Outdoor fun accompanies indoor
intellect! Students and faculty share
their work and some good laughs.

Our faculty continue to earn
prestigious awards. This list
includes those received in 2009
and through March 2010.

Research Awards

Teaching Awards

Jefferson Science Fellow with the
U.S. Department of State
Paul Kintner

Cornell University, College of Engineering
2009 James and Mary Tien Excellence in
Teaching Awards
David Delchamps
Aaron Wagner
Stephen Wicker

Advising Award
Cornell University, College of Engineering
Marsha D. McCormick Award for
Excellence in Advising
Clifford Pollock

Hannes Alfven Medal of the European
Geosciences Union
Donald Farley

2009 IBM Faculty Award
José Martínez
Kevin Tang
National Science Foundation
Early Career Award
Ehsan Afshari
Salman Avestimehr
Office of the Secretary of Defense
Award for Exceptional Service
Amit Lal
IEEE Signal Processing Society
Distinguished Lecturer
Sheila Hemami

Lifetime Achievement Award
National Academy of
Engineering (NAE)
ECE Professor Emeritus
Thomas Parks has been
elected to membership
in the National Academy
of Engineering, one of
the highest professional
distinctions accorded to an engineer. Academy
membership honors those who have made outstanding contributions to “engineering research,
practice, or education, including, where appropriate, significant contributions to the engineering
literature,” and to the “pioneering of new and
developing fields of technology, making major advancements in traditional fields of engineering, or
developing/implementing innovative approaches
to engineering education.” Parks was selected
for his contributions to digital filter design, fast
computation of Fourier transforms, and education.
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