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INTRODUCTION

Our world is changing. Cities are developing and
expanding at unprecedented rates. New technologies
foster instant communication across the globe,
presenting both opportunities and pitfalls. Biologists
are gaining a better understanding of diseases

that claim millions of lives each year. Artists are
fashioning new methods to convey the realities of our
contemporary world across cultures, while historians
unearth and preserve treasures from our past.

Spanning the disciplines, NYU Abu Dhabi produces high-
quality research and scholarship and inspires creative
activity that responds in powerful ways to pressing local
and global challenges. As a research university with a
fully integrated liberal arts and science college, NYUAD
nurtures undergraduate education, ignites collaborations
in new and exciting interdisciplinary fields, and supports
graduate student development.

In a few short years, faculty, students, and researchers
at NYUAD have contributed to the transformation of the
region into a hub of innovation and progress. NYUAD
and Abu Dhabi are leading the 21st century knowledge
economy in the Middle East. Strategic collaborations
and partnerships, locally and beyond, are also helping
to address far-reaching, border-transcending problems
like poverty, rising sea levels and cybersecurity.

Together, NYUAD and Abu Dhabi are leading and
growing. And this is just the beginning.

lllustrations by Stuart Bradford; Principal photography by Silvia Razgova and Philip Cheung
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ARTS, CULTURE & HISTORY

A REGION
WITH A STORY
TO TELL

BY BRIAN KAPPLER

In the 175 years or so since photography’s
inception, a rich history has been
accumulating in the Arab World that has
yet to be written.

Shamoon Zamir, associate professor of literature and visual studies, is
working on many fronts to develop Akkasah: Center for Photography
at NYU Abu Dhabi, a research archive that is gathering vernacular and
documentary images dating back to the 19th century from around the
Middle East and North Africa.

Zamir and his team at Akkasah have accumulated an archive of some
15,000 regional photos, mainly from Egypt and Turkey. These come from
local photographers but also from secondhand book stores, flea markets,
and so on.

Akkasah aims to develop a special focus on the UAE, said Zamir: “We
hope to acquire family photos from the diverse communities of the UAE,
to scan them and do life narratives. Working with families gives us the
rare opportunity to accumulate detailed meta-data, whereas when we get
photographs from flea markets we have no data at all.”
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WE HOPE TO ACQUIRE FAMILY PHOTOS FROM THE DIVERSE
COMMUNITIES OF THE UAE, TO SCAN THEM AND DO LIFE

NARRATIVES

“We are also commissioning new documentary work
in the UAE, which after 10 or 20 years will accumulate
into a valuable archive” on both Emirati and expatriate
communities.

With the help of the NYUAD Library, “we are
building a collection of first-edition photo books.”

Some of these projects, Zamir noted, involve “two
kinds of challenges. The political situation in parts of
the region makes it difficult to build the archive, and
yet even more imperative, because so many collections
are under threat. Secondly, the region has little
commitment to photographic culture. It’s rare for an
institution of our calibre to take this material seriously.
Just persuading people that this is worth looking at is
part of the challenge.”

Next, Zamir said, “I want to see if we can raise
funding to enter troubled areas and take out personal

or institutional archives. We would preserve them,
scan them, do the metadata, and when the person or
institution was ready, we would return the material,
and keep a complete scan.

“I’'m hoping this custodial archiving, as I call it, will
become a defining feature of Akkasah,” said Zamir.
“It is important that NYUAD come to be seen as
committed to the region, and I can’t think of a better
way to do that.”

HISTORIC ARABIC LITERATURE

Maurice Pomerantz’s research goes much further into
Arab and Muslim history. He studies magamat, an
Arabic literary form that began in the 10th century in
central Asia, and started to peter out in the 19th century.
The form endures but only barely (“I've seen a magama
about Facebook”).
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Typically magamat are short trickster tales, “mostly
in prose but sometimes in poetry. The prose tends to
rhyme, so when I translate them they can sound a little
like Dr. Seuss,” he said, laughing.

Pomerantz said he and a colleague have recently
struck gold while researching manuscripts of the
1,000-year-old Seances of Hamadhani, known to
scholars as “the foundational work of the magamat.”
Well-known editions are from the 19th century and
later, but Pomerantz believes he and Bilal Orfali of
American University of Beirut have unearthed a lost
tale, in the second-oldest known manuscript. In the
world of magamat, this is like the discovery of a new
Shakespeare play.

Separately, Pomerantz has also recently edited a
volume for the Library of Arabic Literature (LAL), in
which NYUAD plays a leading role. He worked with
prominent translator Bruce Fudge on the volume, which
he speaks of as “101 Nights - a version of the famous
One Thousand and One Nights” This volume, he said,
“offers a version of the tale that some scholars believe
is earlier than better-known versions in the original.
That’s the scholarly payoff” he said. The Arabian
Nights - as the collection of tales is commonly known
in English - “is so popular that any little thing about it is
immediately a big deal”

The LAL is important for NYUAD and the
region, he said. “The better these texts are, the more
enjoyable they are. That’s our job in the LAL, and
generally as scholars: to give people Arabic texts that
they can rely upon, but also to give English readers

translations.”

UAE VOICES

The University is working across borders and
disciplines to tell the story of the UAE and Middle
East region as it has never been told before and also
developing important programs that will contribute
to the country’s next chapter, particularly for young
Emirati scholars.

NYUAD’s research assistantship program gives
Emirati university graduates firsthand experience
working with a faculty mentor on important research
projects ranging from arts to science to engineering,
often with a regional focus and in preparation for
master’s or Ph.D. programs abroad.

n NYU ABU DHABI
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Magamat. Source: gallica.bnf.fr

Born and raised in Dubai, Ayisha Khansaheb
graduated with a degree in international studies from
Zayed University and will spend two years at NYUAD
working as a research assistant with Marzia Balzani,
professor of anthropology, examining how the lives of
senior Emirati women in all parts of the UAE, including
remote and mountainous regions, have changed over
time: before and after the discovery of oil and post-
independence.

“We want to talk to ordinary women and hear their
stories,” said Khansaheb. “Women who maybe didn’t

go to school, who speak Emirati Arabic, and listen to
them describe their own lives and the dramatic changes
that have occurred during their lifetimes, in their own
words.” These types of interviews are rare among UAE
communities and particularly among Emirati women
who are typically very private.

Khansaheb and Balzani aim to build acomprehensive
archive collection of audio and film interviews,
photographs and even family recipes that few people
ever get to see.

“It’s important research because there’s a lot of
unrecorded oral history still extant in the UAE, and if
it is not systematically collected over the next few years
this lived experience will be lost to future generations
of Emiratis and scholars,” said Balzani.

The project is an “exploration of Emirati gender,
identity, and nation building” she added, as seen
through the life histories of senior Emirati women.

Khansaheb hopes the two-year project made
possible by the research assistantship program will
help her develop graduate-level research skills to
prepare her for graduate school in the US or the UK:
“I want to apply to the top programs, so my research
here will help me develop relevant skills,” she said.

MODERN DAY DIALOGUE

While a significant part of understanding Middle
Eastern culture involves unearthing the past, NYUAD
scholars are also creating original works in a variety
of media that capture the region’s contemporary and
emerging cultural identity.

“Where are you from?” is a common question for
people who come to Abu Dhabi from all over the world,
and it sits close to the heart of Joanne Savio’s short film
Home Sick.

Savio, arts professor of film and new media, made
Home Sick along with her husband and NYUAD

Senior Lecturer in the Writing Program Jim Savio. The
26-minute film begins with an animated sequence of
her childhood in a New York suburb where, she said,
she felt like an outsider, “not unloved, just different.”

Savio came to NYUAD in 2010, and the following
March made her first visit to her mother’s home village
of Amioun, Lebanon.

The resulting mixed media film intercuts glimpses
of Savio’s Lebanese heritage with comments from the
international community of NYUAD students, and
from other people throughout the region. It asks the
question: what does home really mean?

The discomfort she and many people feel around
this question, she said, is also reflected in the space
between the words in the film’s title.

The conclusion she reaches is that home has little to
do with geography: “Now I know where home is, and
it’s a comfort.”

Many students share her view: “We create satellite
homes wherever we go,” Savio said.

“T assign a memoir project every semester when I
teach Sound, Image, and Story, a required filmmaking
class, and I share the project with them, encouraging
them to explore their own vulnerability.

Savio’s next project will be an installation piece.
“It’s about a man who ended his life at Guantanamo,
a United States military detention facility in Cuba. He
was never charged, yet was imprisoned for nearly 10
years,” she said.

“When NYUAD was downtown, we lived high up
in Sama Tower. I had recorded the layered sounds of
garbage falling in the chute, and later I thought about
this man, who was treated like trash. I call the project,
Garbage Man”

The Savios are hoping to curate a show around
the idea of home, with artists working in a variety of

mediums. B
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PUBLIC HEALTH

RESEARCH FOR A
HEALTHY FUTURE

NYU Abu Dhabi is leading a collaborative
initiative to study long-term health trends in

the UAE. Called the Abu Dhabi Cohort Study,
the project will track the health and lifestyles

of Emiratis over the course of their lifetimes,

and it may offer insights into why the Emirati
population has such a high rate of obesity,
diabetes, and heart disease. The project is one of
the first of its kind in the Arab world.

“We’ve known for a long time that diabetes
and heart disease are common in the UAE,
but the reasons for this have not been studied

previously,” said Raghib Ali, director of the Public

Health Research Center at NYUAD.

“If you look at the main risk factors, particularly
in terms of diet and level of physical activity,
the UAE is not all that different from the United
States. But the rate of diabetes is double,” Ali
said.

Ali suggested two reasons why this may be.

The local population could be more genetically
predisposed to diabetes than other groups. A
more complex hypothesis is that the high rate
of disease may be due to so called epigenetic
factors, which consider the way the environment
affects the expression of a person’s genes,
without changing the genetic code itself.

Gene expression is influenced throughout a
person’s life by the environment in which they
live, including the nine months spent in their
mother’s womb. “The UAE is unusual in that two
generations ago, it was much less developed,”
Ali explained. “So the genes of babies who
were born at that time were programmed

to deal with a low-food environment.” But
these children were then born into a rapidly
developing society where food became
abundant.

A long-term study of 20,000
Emiratis aims to change the
future of health in the UAE.

Societal and genetic “changes that happened
over the course of two or three hundred years in
Europe or the US happened over the course of
50 years in the UAE,” Ali said. “There was a rapid
change from food insecurity to food excess.”

It’s possible that a person who is genetically
primed to live in a low-food environment, but

is then born into an environment where food is
abundant, could suffer from diseases like obesity
and diabetes. The Cohort Study will provide data

to either support or refute this hypothesis and
may identify risk factors that could trigger these
diseases in the local population.

Ali and his colleagues are currently recruiting
participants for the study. The researchers will
collect information about participants’ diet,
exercise habits, and body composition, among
other things.

“Any Emirati can take part,” he said. “We’re
going to continue recruitment for a couple years,

and we should have our first data in three or four
years.”

This data may prove to be extremely useful
in fighting complex diseases in the UAE and
improving the health of the Emirati population.

The project is a collaboration with Abu Dhabi
Blood Bank, Abu Dhabi Health Services, Sheikh
Khalifa Medical City, United Arab Emirates
University, Zayed Military Hospital, and Zayed
University.



GLOBALIZATION & DEVELOPMENT

STRATEGIC

i Il RESEARCH
[ 1§ FOR GLOBAL
CHALLENGES

BY BRIAN KAPPLER

The breadth of research in the social
sciences at NYU Abu Dhabi uses data to
help historians, economists, NGOs, and
governments better understand human
behavior — and improve people’s lives.
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Robert Allen, global distinguished professor of economic history at NYUAD,
heads a research project that collects and analyzes historical data on wages

and prices in the Middle East. The initiative’s goal is to understand how
Middle Eastern economies have developed.
Allen is one of many NYUAD scholars working to increase our

understanding of issues in development and globalization. From African

villages to the Athens subway to rural China, NYUAD researchers are

improving our knowledge of the dense mesh of connections that determines
how societies change.

TIt’s no small goal, trying to assemble a wage and price history of the world.
Allen first started this work three decades ago, and while he has worked
intermittently at it, many others have been doing similar work. The idea is

to build an online database, “so that people anywhere in the world can the
study the economic history of the Middle East.”
A prime source for the regional data Allen is seeking will be “reports
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written by British, French, and German consuls
stationed in major cities of the Ottoman and Persian
empires,” because these officials regularly reported on
prices, trade, and shipping. Business newspapers and
corporate archives should prove useful. Then there are
Russian archives - “the Russians had a lot of trade with
Persia” - and more.

As data collection proliferates, Allen has already
applied some statistics. “I'm now writing a paper about
cotton mills in the Middle East before the First World
War.” It assesses the role of input prices, interest rates,
the import of machinery, and other market factors on
the rate of development.

Allen, who divides his time between Abu Dhabi and
the UK, says that the UAE is the right place for this
project to be based. “Being here is just evocative,” he
said. “For me it really matters, if I'm working on the
history of someplace, to be there and look at it and feel
it and see it. I pick up lots of stuff almost subliminally.
Being here matters.”

RESEARCH THAT COULD SAVE LIVES

While Allen studies the economics of the past, Peter van
der Windt, another NYUAD social scientist, is working
on the health care of the future. Van der Windt, an
assistant professor of political science, is examining
the role of local institutions in decision-making in West
Africa, where more than 11,000 people have died of
Ebola disease since 2014.

His project is designed to document the outbreak,
analyze the data, and improve response capacity,
especially in Sierra Leone.

When the disease began spreading, van der Windt
said, “the whole NGO world was jumping up and down,
rushing into Sierra Leone’s villages. It was very much
top-down. But the government is largely absent in rural
areas. Sierra Leone is really 149 little kingdoms, and if
a king is against something, the government can say
whatever it wants, but it doesn’t happen. NGOs don’t
always take into account the local power structures and
customs.”

For example, “safe burial is a big issue with Ebola,
but village people would not call the NGOs to come and
conduct safe burials. It turns out the NGOs were using
black body bags, and given the local customs, culture,
and religion, you can’t do that, you can’t bury people in

n NYU ABU DHABI

ONE OF THE BIG THEMES
ACROSS ACADEMIC
DISCIPLINES ... IS HOW
COOPERATION HAS
EVOLVED. IT’S HARD TO
EXPLAIN THE COOPERATION
AMONG STRANGERS THAT
WE OBSERVE IN DAILY LIFE

black. When they started wrapping the bodies first in a
white blanket, and then the black bag, it was OK.”

With a colleague from the Netherlands, van der
Windt is cooperating with anthropologists from Njala
University, in Freetown, Sierra Leone, to consult chiefs,
traditional healers, and other local leaders about such
issues. What they’re learning could save lives in the
next medical emergency.

He’s also assembling data. “All the NGOs were
collecting data and we know when quarantines took
place, where cases were diagnosed, where people died.
But a lot of organizations don’t have the capacity to
evaluate their data. And sometimes people don’t want
to share. It’s all understandable, but it’s not so good for
learning.

“Once [we] unearth a really large data set, we’ll
be able to answer so many important questions: Do
quarantines work? Is it because of trade that Ebola
spread? Particularly the rice trade, as some suspect?
Do treatment centers work better in ethnically
homogenous areas, or ethnically diverse ones?”

This aspect of the work is a more traditional type of
political science: studying how national governments
can best work with community power structures. For
example, “we may want to test the best way to get
people vaccinated. It won’t work to just go to a village

and announce ‘be at this clinic at 2 p.m. because only 10
percent show up. Maybe it would be better to sit down
with the community chief and win his trust. Many
questions like that we can test with very small tweaks
to the things NGOs are already doing.”

BRIDGING CULTURES

Nikos Nikiforakis, associate professor of economics,
specializes in experimental economics. He commis-
sioned deliberate littering in the main Athens subway
station, Syntagma, and in stations in Cologne, Germany.
The project discovered clear cultural differences in
commuters’ reactions to this mild form of vandalism.

“One of the big themes across academic disciplines,
in biology, economics, and anthropology, is how
cooperation has evolved,” he said. “It’s hard to explain
the cooperation among strangers that we observe in
daily life”

Specifically, he’s looking into “altruistic punishment”
- the propensity to object when others violate social
norms, even when there’s no concrete benefit to the
“punisher.”

Will people go out of their way to punish those who
litter, with words or a gesture of reprimand? Will the
punishment respond to the severity of the offense - say,
the quantity of the discarded trash? Does fear of verbal
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or physical retaliation increase with the scale of the
violation?

“We know from all sorts of measures,” Nikiforakis
said, “that Germany has strong norms of civic
cooperation” When his team tossed empty drink
containers and larger paper bags of trash, people were
“much more upset” by more blatant littering, but “we
found absolutely no difference in their willingness to
punish” the more serious offenders.

Nikiforakis also found “the fear of retaliation
increases with the severity of the violation. “It’s kind of
intuitive,” he said, that someone willing to litter more
severely might also be willing to retaliate more strongly
when reprimanded.

So, is cooperation in general linked to fear of
punishment? “Together with the idea that people are
afraid of counter-punishment - retaliation - this actually
suggests that the best mechanisms for supporting co-
operation may be mechanisms that prevent counter-
punishment, such as police.”

This implies, he said, that society needs “laws to
reinforce certain desirable behaviours” - laws against
littering, for example.

And what of the cultural differences? A litterer in
Germany, he found, is much more likely to be “punished”
than one in Greece. But while the rate of punishment
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An illustration of the work that Global TIES does in the Congo to help children feel safer in schools in conflict-afflicted regions.

lllustration by: Transmute, LLC

for littering males is the same in both places, “Germans
are five times more likely to punish a female violator.”
Is this connected with different social views of women?
There are still many questions to answer.

IMPROVING PROGRAMS AND SYSTEMS

While Nikiforakis works with concepts, J. Lawrence
Aber is right on the interface between research and
applied social policy. Aber is co-director of Global TIES
for Children, an initiative to improve young lives in low-
income and conflict-afflicted countries including the
Democratic Republic of Congo (DRC), Lebanon, Chile,
Ghana, and Niger.

Global TIES aims, Aber said, to cooperate with the
government of the UAE, to help inform its foreign aid
policy. “The Ministry for International Cooperation and
Development (MICAD) has been making investments
in improving primary education in sub-Saharan Africa,”
he noted, “and providing humanitarian relief in areas
affected by conflict. And that overlaps with our mission
and activities.

“Both MICAD and Dubai Cares, the largest national
private philanthropy, are devoted to evidence-based
policies and programs” Aber said. “So we’re trying to
generate the evidence.”

NYU ABU DHABI

“Think of us as the smart chip,” Aber continued, “a
little thing that we hope makes our strategic partners
and government ministries more effective. Our modus
operandi is to work with hands-on organizations such
as the International Rescue Committee (IRC), which
has, for example, 1,000 people on the ground in Ghana.”

Aber cited a Congolese example. “We discovered
that it’s possible to help children feel safer in schools, in
conflict-afflicted regions, by changing teacher practices
away from punitive and rote procedures. Children learn
math and reading better when other methods are used.

“The IRC, our strategic partner, developed an
intervention program called Learning in Healing
Classrooms (LHC). We conducted a 350-school field
experiment in the DRC, with teachers relying less
on physical punishment and shame as discipline
techniques, and more on positive techniques.” Teachers
were taught that “their job is to help the kids feel safe
and supported.”

Meanwhile, “in Ghana we’re helping authorities
to train 27,000 pre-school teachers who now have no
training.”

This is, Aber concluded, “a highly strategic form
of research, in the service of improving programs and
systems.” B

m— CLIMATE, ENERGY & ENVIRONMENT

David Holland does research
to determine how melting
ice sheets will affect

global sea levels.

RESPONDING LOCALLY TO GLOBAL PROBLEMS

An increase of even a few degrees in the Earth’s
climate will have tremendous consequences for
billions of people. Researchers at NYU Abu Dhabi
are trying to determine how climate change will
affect humanity’s collective future and how to
better understand changes that are taking place.

David Holland runs the Center for Global Sea
Level Change (CSLC). Through observation and
intricate mathematical models, Holland and his
team are trying to figure out how the melting ice
sheets of Antarctica and Greenland will influence
global sea level. The group has installed a
sophisticated radar in Greenland that is tracking
a massive glacier’s retreat up a fjord. The glacier
has lost a huge amount of ice to the ocean since
the 1990s, and it continues to shrink.

Since many of the world’s metropolises are

built at sea level or slightly above it, rising seas
will reshape the coastlines of cities as we know
them today. “When glaciers melt in Greenland
and Antarctica, they raise sea levels, and that
information spreads around the globe in about a
week,” Holland noted. “It’s a global problem with
global connections.”

To make predictions about future climate,
scientists at the Center for Prototype Climate

Modeling (CPCM) help develop sophisticated
computer models that must account for many
variables, including changes in the ocean and
atmosphere. These models will be used to
predict climate conditions years into the future.

Olivier Pauluis is a co-principal investigator of
CPCM and focuses on clouds and precipitation,
some of the most difficult natural phenomena

to predict. Scientists can help improve climate
models and bring more certainty to what Earth’s
weather will look like in the future, Pauluis said.
“But the basic problem is understood well
enough,” he noted. “Though we don’t have all
the answers, and we don’t know exactly what
Earth’s climate will be like in the future, we know
we should do something about it. For our own
sake and for the sake of our children.”

Several other researchers at NYUAD are working
in the fields of climate, energy, and environment.
Giuliano Garavini, a senior research fellow at the
NYUAD Institute, is writing a history of OPEC
from the perspective of oil-producing countries.
John Burt, a marine biologist, uses the Arabian
Gulf as a natural laboratory to study the effects
of extreme heat on corals. And Kourosh Salehi-
Ashtiani is working to develop algae that could
be used as a source of biofuel.



CYBERSECURITY

NOT JUST A
TECHNOLOGY
PROBLEM

BY BRIAN KAPPLER

From your Facebook page to global ;
financial markets to nuclear power plants, +d. o0  BRETESEIEE omM 47.E7 BSU +58 Bol ~E BTE —1.
modern life demands robust security for | v
electronic information systems. Yet threats
are everywhere and never stop mutating.
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NYU Abu Dhabi’s Center for Cyber Security, affiliated with NYU’s Center for
Cyber Security, is contributing to the fight for cybersecurity by establishing

strategic partnerships with industry and government agencies in the UAE
and Gulf region.

Safe electronic communication “is not just a technology problem,” said
Ramesh Karri, co-principal investigator. “Cybersecurity is also a problem of
policy, business and risk-management, psychology, human rights, and so on.”

Karri, professor of electrical and computer engineering at NYU’s Tandon
School of Engineering, works with Nasir Memon, CCS principal investigator
and professor of computer science and engineering at NYUAD, and a team of
faculty members, postdoctoral students, and Ph.D. candidates.

Their work is based on a shared vision that “security is multi-
dimensional,” Karri said, “but we are strongly rooted in the region. We
do more than research; we also engage with stakeholders and do a lot of

outreach.”
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WORKING WITH INDUSTRY

Outreach begins with an advisory board that connects
researchers directly with Mubadala Development,
Etisalat, the Emirates Identity Authority, the Emirates
Nuclear Energy Corporation, the Abu Dhabi Water
and Electricity Authority, the consultancy Booz Allen
Hamilton, oil agencies, and others.

“Academics are always thinking a few steps down
the road,” Karri said, “whereas companies worry about
dousing fires every day. So if we work with them, that’s
where magic begins to happen. Every government
department has security issues: oil and gas, desalination,
transportation. Working together is the mantra.”

One recent core project, Karri explained, was
the creation of a “test bed, a simulation. We had a
(virtual) city emulating a smart grid, with oil and gas
systems, transportation, and buildings. We can show
cyberattacks at various levels - the network level,
hardware level, ‘social engineering’ attacks, and so
on. All the participants can come around this test bed,

n NYU ABU DHABI

NYUAD works closely with
governments and industry on
systems to protect valuable
facilities like electricity, water
and nuclear power installations.

each with their own expertise” to develop integrated
solutions.

Social engineering refers to non-technical aspects
of hacking, Karri explained. “Security runs from chips
to systems to humans. No matter how elaborate your
security, it won’t matter if your password is ABCD.”

Memon’s work goes beyond engineering alone. With
psychologists and others from American University of
Sharjah and schools in India, “we’re looking at aspects
of human behavior,” he said. “We showed how certain
personalities resonate to certain types of phishing
messages, in Abu Dhabi, India, and New York City.
Certain patterns emerge across cultures: Women are
more likely to be trusting of a message, and if it has
a sense of urgency or authority, then conscientious
people fall for that more than others.”

Memon also works in digital forensics, a field far
more challenging in real life than it sometimes looks in
television dramas. Starting with a single photograph,
Memon and others are developing a system to identify

POWER PLANTS, AIRPLANES, SHIPS ... HAVE EMBEDDED
SYSTEMS EVERYWHERE. BACK WHEN THESE WERE FIRST
DESIGNED AND INSTALLED, THERE WERE NO SECURITY
PROBLEMS, BECAUSE MOST OF THEM WERE NOT CONNECTED
TO THE INTERNET. NOW, IT’'S HARD TO PROTECT SYSTEMS

FROM HACKERS

the camera that took it and then detect other photos
made with the same camera. “It’s like identifying bullets
fired from the same gun,” he said. The potential forensic
advantages are evident.

In the “arms race” of cybersecurity, it’s very hard to
find where to start, added Michail Maniatakos, assistant
professor of electrical and computer engineering, who
focuses on industrial control systems (ICS). “Power
plants, airplanes, ships, have embedded systems
everywhere. Back when these were first designed and
installed, there were no security problems because
most of them were not connected to the Internet. Now,
it’s hard to protect systems from hackers.”

The good news, he said, is that “PCs and mobile
phones are catching up, because you change these
devices every two or three years and defenses are built
in. But most nuclear power plants are 30 years old.”

SECURITY BY OBSCURITY

Siemens, General Electric, and other vendors of off-
the-shelf ICS devices, Maniatakos noted, “never give
you access to the design files for their cybersecurity,
so you never know how good it is. This is ‘security by
obscurity’ - trying to make the system safe by never
revealing information. That’s the opposite of what you
should be doing. You should really expose everything to
the attacker, and if your system is secure there’s nothing
the attacker can do.”

Corporate secrecy is a serious problem, he said.
“How can governments protect valuable facilities such
as power, water, nuclear power installations, when they
are run by private companies? You have governments
pushing for ICS security, but with solutions given to
them by vendors. They don’t collaborate very well.
We’re trying to come up with new technology and new
techniques. But we give it to a utility and the utility says

‘go to the vendors’, and the vendors say ‘we have our
own solution for that’”

Government secrecy can also impede cooperation.
“Some things we never hear about. Many governments
keep secret the cyberattacks they’ve suffered, to hide
the weakness of their infrastructure.”

Across the whole “threat landscape,” Maniatakos
said, “malicious insiders are the biggest danger.
People typically attack the software, but there are also
ways to attack the hardware, through supply-chain

vulnerability, for example.”

MAKING A MICROCHIP

Supply-chain security is where Ozgur Sinanoglu
is working, trying to develop a truly trustworthy
microprocessor chip. Abu Dhabi is certainly the right
place for this project: An arm of Mubadala owns
GlobalFoundries, the world’s second-largest fabricator
of microprocessor chips. That connection is bringing a
significant step forward, Sinanoglu explained: “We’ve
been working for four or five years - through research,
publications, and patent applications - to develop
a truly trustworthy chip. But it’s always been at the
simulation level. Now, with GlobalFoundries, we’re
going to actually produce a chip.”

Making circuits that can be trusted is a major
challenge. Modern chips are designed by big teams, and
then mass production is often outsourced, sometimes
to China. There’s always a danger, Sinanoglu noted,
“of somebody injecting something malicious into the
chip” - compromising “secure” systems before they’re
even assembled.

One concept under study involves encryption —
designing chips that won’t work until a secret “key”
is applied. Keep the key away from the fabricator
and you’ve defeated that security threat. “We’ve made
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assumptions and simulations, but now we can really
test it,” said Sinanoglu, associate professor of electrical
and computer engineering.

Maniatakos, too, finds that his work takes him beyond
academia. He’s laying the groundwork for projects with
the Petroleum Institute and the Abu Dhabi Water and
Electricity Authority to see if monitoring mechanisms
already present in embedded devices in older industrial
control systems can provide a new level of security.

“A lot of systems are built to do one thing, unlike
your laptop or your phone. That one thing is what we
can use to detect anomalous behavior. We create a
coded profile of the device; we know it’s good known
operational state,” and track deviation from normal
behavior.

Much of their work is shaped by a basic reality
of the field, that cybersecurity is, as Memon said, “a
discipline in which there is an adversary. Teaching
people how to design for that is difficult. It’s essential
to give cybersecurity professionals some exposure to
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situations where they are competing.”

That’s why “red-team-vs.-blue-team” competitions
are common in this field. For example, Sinanoglu noted,
“we used a logic-encryption key, and a team from
Princeton University showed they could break it. They
discovered the key. So we’ve been working on a defense;
we think we just did it. This kind of exchange of ideas is
really rewarding.”

Cybersecurity challenges are many and varied,
progress is slow, and while computer users generally
are increasingly aware of security risks, much remains
to be done. And it’s not easy to measure progress in this
fast-changing field.

“It’s a little more subtle than saying ‘we just improved
cybersecurity’,” said Karri. He mentions patents, papers,
and improved user awareness as useful gauges. NYUAD
has filed “about a dozen” patents in the field.

The impact of scholarly papers can be hard to assess,
however. And “transferring technology is hard; that’s
where we still have to make some progress.” &

INNOVATION & TECHNOLOGY

Wadi Drone was built to
improve safety for rangers in
Wadi Wurayah National Park.

g —— L

ENGINEERING WITH HUMAN IMPACT

NYU Abu Dhabi is a liberal arts college nested
within a research university. At the same time it
is a hub of innovation and technology that has
produced developments ranging from drones to
potential cancer treatments.

After visiting Wadi Wurayah National Park in
Fujairah and meeting the rangers who work
there, a team of undergraduates came up with
an idea to make the rangers’ jobs easier — and
potentially to save their lives. The innovation
won the 2015 UAE Drones for Good Award,
which came with an AED 1 million prize.

The wadi rangers maintain more than 100 camera
traps that are used to monitor the movement

of wildlife throughout the park. The traps snap
photos when they sense movement. But in order
to retrieve images from the devices, rangers must
navigate treacherous terrain in oppressive heat to
the traps. “It’s a very dangerous job for a tiny SD
card,” said Martin Slosarik, NYUAD Class of 2017.

So the team developed a fixed-wing drone that
can circle over the camera traps and download
the images wirelessly, making the rangers’ work
safer and faster. “We approached this project in
terms of the human costs, and that’s why we’ve
become so emotionally invested in it,” Slosarik

said.

Farah Benyettou is a research scientist in the
Trabolsi Research Group at NYUAD. The group
uses chemistry to create molecules that can be
used for a variety of purposes, and Benyettou
focuses on engineering nanoparticles that can
be deployed to treat cancer.

Nanoparticles are — as their name suggests —
tiny, much too small to be seen with the naked
eye. In the lab at NYUAD, Benyettou has created
magnetic nanoparticles that absorb a cancer-
fighting drug commonly used in chemotherapy.

“The problem with chemotherapy is that the
anti-cancer drugs don’t go just to the tumor,”
Benyettou said. “They travel throughout the
body and harm healthy cells as well as cancer
cells.”

The hope is that the drug-carrying nanoparticles
could be directed to the tumor with a magnet
and release of the drug, limiting damage to
healthy cells. She hopes to test the treatment in
animals soon.

“I'm not saying that | am going to cure cancer,”
Benyettou said. “But if | do one small thing, and
other researchers in China, France, and the US
do something, then all together we are going to
fight this disease.”




LIFE SCIENCES

BREAKING
NEW GROUND

BY MATTHEW CORCORAN

We may not have flying cars today — even
if we do have hoverboards — but some

of the work currently being done in the
life sciences at NYU Abu Dhabi, such as
insects that can tell time, sounds like it’s
straight out of the future.

Justin Blau, professor of biology, studies sleep-wake cycles in fruit flies.
These cycles, or circadian rhythms, are determined by a small number of
neurons in the fly brain — about 150 out of a total of 100,000 — and of
these 150 neurons, eight are the most important in setting the time of day
for the fly.

“The brain — in flies and in humans — is able to predict the time of day,”
Blau said. “This allows animals to be harmonized with the external world
and anticipate what’s going to happen ahead of time.”

Through sophisticated techniques, Blau and his team separated the
eight key neurons from the rest of the fly brain and analyzed the genes these
neurons express at different times of day. This allowed Blau to get a sense of
what happens in the clock neurons over time. “Because they fire at specific
times of day and because they grow and retract with a 24-hour rhythm,
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THE DIFFERENCE BETWEEN
WORKING HERE AND
SOMEWHERE ELSE IS

THAT HERE | CAN BRING
PEOPLE WITH A RANGE OF
SCIENTIFIC SKILLS INTO MY
LAB ... SO WE ARE ABLE TO
CONDUCT RESEARCH THAT
WE WOULD NOT BE ABLE TO
OTHERWISE
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Neuronal studies on fruit
flies can tell us more
about brain plasticity.

we can analyze the basic neurobiology that drives the
excitability and structure of the neurons,” Blau said.

This work has implications for the wider field of
behavioral science, because it teaches the researchers
something about neuronal plasticity, the idea that
neurons can change shape.

“Plasticity helps humans learn new things during
critical periods of development, when the brain is
more plastic than during other times” Blau said.
What’s more, plasticity has been associated with
keeping the brain young and healthy into adulthood
and beyond. “If we keep learning new things into old
age, it’s thought that we can keep mentally alert, and
perhaps learning may have some correlation to overall
brain health,” Blau said.

DISEASE INTERVENTION

Tim Dore trained as an organic chemist, but the lab he
runs at NYUAD integrates chemistry and biology in a
deep and important way to address challenges caused
by disease.

“Everything is dynamic in physiology, and the
more you understand the dynamics, the more you
can understand how the body functions,” said Dore,
associate professor of chemistry. “This will give us new
ideas about how to make interventions in the case of
disease.”

His lab is working on a project that may help in the
fight against cancer. A cancer-causing gene called Ras
plays an important role in the runaway cell division that
leads to tumors. Instead of trying to poison, burn, or
remove a tumor, the team’s approach is to disrupt the
action that leads to cancerous cell growth. They have
created a molecule that disrupts the flow of an enzyme
that activates Ras, blocking the signals that tell a cell to
divide uncontrollably.

“Our strategy is to look at the beginning of the
process of forming a cancerous cell,” Dore said. “If we
could somehow turn off Ras, we could stop these cells
from rapidly dividing because the signal would stop.”

NYUAD has given Dore the flexibility to hire
scientists who have diverse training. This has enabled

his lab to conduct different kinds of research in-house.
“The difference between working here and somewhere
else is that here I can bring people with a range of
scientific skills into my lab instead of collaborating with
labs, so we are able to conduct research that we would
not be able to otherwise,” Dore said.

SCIENCE WITH A STORY

Youssef Idaghdour’s lab is conducting an important
study in the field of malaria, a disease that killed
438,000 people worldwide in 2015, most of them in
sub-Saharan Africa. Malaria is caused by a parasite
that is transferred to humans by mosquitoes. It causes
symptoms similar to the flu, such as fever, chills,
vomiting, fatigue, and headaches, and it can be fatal if
left untreated.

Malaria is a complex disease that is challenging to
study. “There is the mosquito, the human host, and the
parasite, and each of these variables affect the process
of malaria infection,” explained Idaghdour, assistant
professor of biology.
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Idaghdour’s team conducted a field study in Burkina
Faso of 150 children. The design of their experiment
will provide new insights into the study of malaria. In
a rural area 500 kilometers southwest of the capital
Ouagadougou, blood and saliva samples were collected
from the children before, during, and after they were
infected by the disease. This will allow the researchers
to see how the parasite interacts with humans during
different stages of infection.

The researchers performed a genetic analysis on
both the human host and the parasite to figure out
what genetic variables may be responsible for the wide
variation in the severity of the disease. “The genetic
makeup of both host and parasite plays a large role in
determining how a human will respond to infection,”
said Idaghdour, “and that’s the main reason we are
performing a joint analysis of both host and parasite
with this study.”

NYU ABU DHABI

NYUAD conducts research in a rural
area of Burkina Faso to study malaria at
different stages of infection in children.
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Aissatou Diawara, a postdoctoral associate in
Idaghdour’s lab, spent a month in Burkina Faso where
she oversaw the collection of samples from children.
“Working in the villages enabled me to see where the
people affected by this disease lived and helped me
to better understand the risks of getting infected,”
Diawara said. “Sometimes when we work in the lab, we
don’t know the stories behind the samples we analyze.
But on this project we met the kids, we knew them, and
it was an important experience because it humanized
the project.”

Idaghdour hopes that this NYUAD-led project
can make a contribution, however small, to better
understanding this disease that affects hundreds of
millions around the world every year. “The idea is not
only to do this kind of important research, but also to
somehow give back to those communities that are
affected by this disease.”

WHAT MAKES US HUMAN?

Gabriel Rabin, a philosopher, makes a seemingly
paradoxical statement. He says that the mind

— something familiar, part of us — may be one
of the last great frontiers of humanity’s quest
for knowledge. “Like deep space, or the bottom
of the ocean, we know surprisingly little about
what’s going on up there,” Rabin said.

Rabin’s main field is the philosophy of mind,
the study of how thoughts and other mental
processes relate to the body and the brain.
The analogy Rabin uses is simple: the mind
is a computer’s software and the brain is its
hardware. “You could study
the behavior of software
and learn a lot about how
it works without knowing
how the processors work,”
he said.

The brain-mind dichotomy is
not particular to philosophy:
it runs through fields like
psychology, linguistics,

and neuroscience, and .
fascinating and important
research is happening at
NYU Abu Dhabi in all these
disciplines.

Olivia Cheung is a

BRAIN & MIND

activated when a person is exposed to a certain
stimulus. In the lab, when people are shown a
series of faces, fMRI tells Cheung that a region
in the back of the brain called the fusiform face
area is engaged. This leads her and others to
believe that this part of the brain is responsible
for the recognition and categorization of faces
as they exist in the mind. “This kind research
gives us a lot of information about how the brain
works, and how the brain and the mind can be
understood together,” Cheung said.

It doesn’t end there. Diogo Almeida works in the

psychologist who studies i e r_/j

how experience and learning

to recognize objects. For

example, humans are very good at identifying
faces, even though faces are very similar to each
other. “It seems like we have a special ability

to recognize faces, and | want to know if it’s an
ability we’re born with, or if it’s something that
requires learning,” Cheung said.

She uses a technology called functional
magnetic resonance imaging (fMRI) that can
peer into a brain and detect changes in blood
flow. This tells her what part of a brain is

NYUAD research offers new insights about how
influence a person’s ability humans process and understand language.

neuroscience of language,
an interdisciplinary field
that combines linguistics
with psychology and
neuroscience. Growing up in
a bilingual family, Almeida
was always interested in
language. At the same time,
he was fascinated with the
way brain cells can give rise
to the deep and complex
mental life of a human.
“When | realized that |
could combine language
and neuroscience, | was
hooked,” Almeida said.

In Abu Dhabi, Almeida

and his team have studied
languages that have been
overlooked in labs in
Europe and North America.

“Working in one of the most cosmopolitan cities
in the world, we have access to speakers of many
different languages,” Almeida said. His research
will give scholars in the field a fuller picture

of the way humans process and understand

language as a whole.

“Language seems to be unique to our species,”
Almeida said, “so if you’re interested in what
makes us human, understanding language is an
important part of that.”
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