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Prelude 
The Hariri Institute for Computing and Computational Science & Engineering opened its 
doors at its current – temporary and already oversubscribed – 3,600-square-feet home on 
one end of the first floor of the MCS building on Cummington Mall in November 2011. 
Despite its relative youth, the impact of the Hariri Institute on the BU landscape can only be 
described as remarkable and transformational. In less than one year after its April 2012 
official inaugural, the Institute can point to achievements that could not have been 
imagined even a few years ago: it has energized a vibrant community of scholars by 
connecting junior and senior fellows, and by attracting distinguished visiting fellows from 
academia and industry; it has seeded collaborations that promise to transform entire 
disciplines, from archeology to marketing, and from biomedical engineering to 
investigative journalism; it has spearheaded regional initiatives aiming to establish a 
nationally-unique center of excellence in cybersecurity research; it has supported 
translational research that led to patent-pending technology and a fledgling startup; it has 
incubated a visionary project that stands to revolutionize both the technology and business 
of cloud computing; and it has commanded the attention of major media outlets who 
reported, not only on the research findings of its fellows, but also on the fresh model of 
academic research that it puts forth.  

This report is an attempt at summarizing some of these achievements. 
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Mission 
The Rafik B. Hariri Institute for Computing and Computational Science & Engineering at 
Boston University was created in 2011 to initiate, catalyze, and propel collaborative, 
interdisciplinary research and training initiatives in the use of computational and data-
driven approaches in research. At the same time, the Institute aims to advance the science 
of computing as inspired by challenges in diverse disciplines of natural sciences, 
engineering, social sciences, the arts, and management.  

The Institute's goal is to leverage its resources of seed funding, office and lab space, state-
of-the-art conferencing facilities, and staff support, to create and sustain a community of 
scholars who believe in the transformative potential of computational perspectives in 
research and education.  

Given its unique position at the nexus of computing and computational sciences, the 
Institute strives to marshal faculty expertise and other intellectual capital for the purpose 
of bringing the “computational lens” to bear on a wide range of intellectual disciplines and 
on society at large. 

 
Figure 1: Computing and the research enterprise. 
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Building an Interdisciplinary Community of Scholars 
The core work of the Hariri Institute for Computing focuses on people: empowering a 
community of scholars who can dramatically advance the state of our collective knowledge, 
enabled by rapid advances in computational techniques and the growing availability of 
digital data. Nearly all of the Institute’s activities are devoted to developing this community, 
which includes faculty, students, postdocs, and staff at BU as well as visiting researchers 
and visionaries from other universities, companies, and nonprofit organizations. 

The Institute modus operandi is that interesting things happen when people mix and when 
conversations go beyond traditional disciplinary boundaries. In the words of Vinit 
Nijhawahn, Managing Director of BU’s Office of Technology Development, “the Institute is 
an invaluable source of innovation for OTD to harvest, precisely because it creates more 
collisions among smart people.”  To that end, the Institute has created several types of 
activities, including: seed funding for new computational or data-driven research projects; 
traditional lectures and seminars; and workshops that focus on specific research areas or 
on advanced computational techniques. These venues are complemented with informal 
and thought-provoking non-traditional talk series such as “I’ve got a data problem” and 
“I’ve got a data hammer”, which aim to stimulate discussion about challenges in big data 
research, as well as roundtable discussions on broad or deep topics in computational 
research, such as educational technology and its impact on learning and pedagogy, 
computational humanities, cyber warfare and international relations, among many others. 
An interesting measure of success is that at each one of these roundtables, no participant 
knew all of the other participants in advance. Sparking those discussions and creating those 
connections is a critical function of the Institute, and the true catalyst of its success. 

The People of the Hariri Institute 
Building on the enthusiasm from the creation of the Hariri Institute, there are now almost 
100 faculty affiliates, representing most of the departments in the College of Arts and 
Sciences and the College of Engineering, as well as departments in the School of 
Management, the School of Medicine, the School of Public Health, and Sargent College. Such 
breadth is unusual at BU – indeed, it would be unusual at any university – and it signifies 
the importance of computation in research in nearly every field. Eloquently underscored by 
the New York Times, the Institute was created “to turn a computational lens on an array of 
disciplines.” (NYT article on April 30, 2012, following the inaugural of the Institute) 

Several faculty members are involved more closely with the Institute. In recognition of both 
achievement and new research within the Institute’s mission, the Institute has named eight 
as Fellows, and has committed seed support to some of their early-stage research projects. 
The following are three specific examples (among many more):  

• Research by John Byers, Hariri Institute Fellow and Professor of Computer Science, on 
the effect of marketing campaigns (through Groupon deals) on business reputation 
(reflected in Yelp reviews) was prominently featured on the pages of the New York 
Times (and dozens of other national and international newspapers) and in interviews 
on National Public Radio. The data-driven methodology used in that research ushers a 
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paradigm shift in marketing research, capturing the attention of leading business 
management departments.  

• Hariri Institute Fellow and Professor of Microbiology Tom Kepler and his team develop 
computational tools and apply them in the context of systems-level experimentation to 
address outstanding questions in immunology and vaccine development. In partnership 
with leading labs at Duke and Harvard Universities, and supported by significant NIH 
grants, he developed a new approach to vaccination that uses computational methods 
to select combinations of immunogens to use in vaccines that drive affinity maturation 
in specific directions. These methods are being used to develop vaccines against HIV, 
influenza, and anthrax. 

• Andrea Berlin, James R. Wiseman Professor of Classical Archaeology and Institute 
Fellow, has amassed a web-based database of detailed information about ancient 
eastern Mediterranean pottery fragments, enabling analyses of broader sets of data 
than has ever been possible. At a recent international workshop focusing on this data, 
an archeology scholar remarked that “I feel like I just spent three days in the future.” 

The Institute has also created a program to recognize and accelerate the careers of 
outstanding junior faculty members, by connecting them with the larger computational 
science community and the exciting opportunities for computational research at BU. Each 
year a new class of six Hariri Institute Junior Faculty Fellows, chosen through a competitive 
nomination process, brings new perspectives and challenges to the Institute. So far, two 
cohorts of Junior Fellows have been named in 2011 and 2012.  

These Fellows are not just recognized for their talents, but also for their impressive 
achievements. The following are a few examples:  

• Four Hariri Institute Junior Faculty Fellows – Evimaria Terzi and Jonathan Appavoo in 
Computer Science, and Ayse Coskun and Douglas Densmore in Electrical and Computer 
Engineering – have received CAREER awards from the National Science Foundation. 
This is the most prestigious award bestowed by the NSF for junior faculty members.  

• Hariri Institute Junior Fellow and Computer Science faculty Sharon Goldberg was 
selected as a member of a working group tasked by the US Federal Communications 
Commission (FCC) to secure the Internet. She is the only junior faculty member in that 
highly visible group.  

• Hariri Institute Junior Fellow and Electrical and Computer Engineering faculty Douglas 
Densmore is already widely recognized as a worldwide leader in the development of 
computer-aided design tools for synthetic biology. 

• Hariri Institute Junior Fellows command significant funding from major companies and 
industrial labs, which is a testament to the significance and promise of their research. 
Examples include support from Google, Microsoft, Cisco, Yahoo!, Oracle, VMware, Intel, 
IBM, among others.  

Collectively, over the last two years, faculty members affiliated with the Hariri Institute 
secured over $60M of new federal funding, of which over $20M were awarded to Institute 
Fellows, Junior Fellows, and Executives. This broad funding support amplifies the 
contribution of the Institute in enabling research in many different disciplines, applying 
and developing computational techniques with a wide range of uses. 
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Organization 

Federated Research Centers 
The Hariri Institute has always been tied to several research centers at Boston University, 
with joint programs, events, and collaborative research. In FY’2013, these centers began a 
transition to be a “federated” entity, with combined administrative support. In addition to 
administrative cost savings, the federation is intended to stimulate a broadened set of 
interdisciplinary research projects.  

Center for Computational Science (CCS) 
Director: David Coker (Dept. of Chemistry, CAS) 

The Center for Computational Science (CCS) was founded in 1990 to coordinate and 
promote computationally-based research, to foster computational science education, and 
to provide for the expansion of computational resources and support. The Center has 
focused on applying high-performance computing to problems in areas such as physics, 
chemistry, and engineering, and it has been instrumental in the creation of BU’s high-
performance computing resources, working closely with the Scientific Computing & 
Visualization group in BU’s Information Systems & Technology organization. 

Center for Reliable Information Systems and Cyber Security (RISCS) 
Director: Ran Canetti (Dept. of Computer Science, CAS) 

The mission of the Center for Reliable Information Systems and Cyber Security (RISCS) is to 
promote and coordinate research and education in system reliability and information 
security by emphasizing a multidisciplinary approach that includes fields as diverse as 
reliable and secure computations, engineering, economics, ethics, and law. Current 
research areas include cryptology, network and software security, software safety, 
economic and game-theoretic approaches to Internet computing, data base security, 
privacy preserving and enhancing protocols, among others. Through RISCS, BU is 
recognized as a National Center of Academic Excellence in Information Assurance 
Education and Research, a program sponsored jointly by the National Security Agency and 
the Department of Homeland Security. RISCS reaches out to industry, government, and the 
community and has established partnerships that aim at increasing knowledge, awareness, 
and education in trustworthy, safe, and secure systems and networks. 

Cloud Computing Initiative (CCI) 
Director: Orran Krieger (Dept. of Computer Science & Hariri Institute) 

The Cloud Computing Initiative (CCI) is a new research initiative being incubated at the 
Institute. The mission of the CCI is to lead integrated projects in research, education, and 
technology development targeting all layers of the cloud computing ecosystem. This 
initiative brings together and supports a broad community of scholars, including faculty 
and students who develop hardware and software cloud infrastructure, platforms 
supporting specific cloud capabilities, and classes of applications appropriate for 
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deployment on cloud systems. This combination of seemingly stratified areas enables 
research advances that are informed by work on the others. Moreover, specific dimensions 
of cloud computing—such as information security, data integrity, and economic utility—cut 
across all parts of the cloud. To catalyze an integrative approach to cloud computing, both 
in research and education, the Center will pursue large-scale projects that provide the 
necessary impetus for collaboration and paradigm shifts by involving not only members of 
the BU academic community, but also industrial collaborators, as well as real users of 
prototypical applications that are not served well by existing cloud paradigms. 

 
Figure 2: Institute is the crossroad of methods and applications, with major initiatives operating as a federation. 

Labs and Clusters 
To promote and effect a highly-collaborative interdisciplinary research culture, the 
Institute’s activities and initiatives are pursued within a lattice of “labs” and 
“clusters”.  Labs oversee faculty and student activities focused on studying, developing, and 
perfecting computational capabilities along computing research methodologies; whereas 
clusters coordinate multidisciplinary projects and initiatives targeting broad application 
domains.  

• Institute Labs are focused on Computing Models and Algorithms (CMA); Networking 
and Software Systems (NSS); and Data Management and Mining (DMM).  

• Institute Clusters are organized around computational and data-driven themes 
targeting Biological and Medical Sciences (BMS); Engineering and Physical Sciences 
(EPS); Social and Management Sciences (SMS); and Art, Communication, and 
Education (ACE). 

http://www.bu.edu/hic/labs-and-clusters/labs/
http://www.bu.edu/hic/labs-and-clusters/clusters/
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Major Program Areas 
Imagine a world where physicians are able to diagnose a problem with a fetus instantly and 
on-demand by exploiting 10K CPU cores for one second to process high-throughput MRI 
imaging.  Imagine a world where the next Facebook could grow to massive scale in one day 
by using a ubiquitous, green, high-performance computing utility. Imagine a world where 
our digital communication is secure, our privacy is guaranteed, and our information 
systems are beyond the reach of hackers, government intrusion, and rogue agents. Imagine 
a world where sensors all over a smart city stream information into a cloud, enabling a 
huge marketplace of applications that are available to citizens and businesses alike. 
Imagine a world where an art historian can instantly identify all the direct and indirect 
influences of an artist by mining digital humanities artifacts. 

 
Figure 3: Institute Research Focus Areas 

While seemingly unrelated, the above challenges, all of which are associated with on-going 
projects by Institute Fellows, are all about the nexus of three of today’s most important 
areas of research in IT: Cyber Security, Cloud Computing, and Big Data. These are precisely 
the major areas of research pursued at the Institute, emerging from the work of many 
engaged BU researchers. These three focal areas are synergistic: Big Data problems require 
the on-demand, high-performance computing resources offered by cloud systems; 
operating on data in the cloud requires sophisticated approaches to cyber security—
indeed, without strong cyber security foundations, some important scientific research 
would be impossible. Real progress in cyber security itself becomes, in part, a big data 
problem. We examine examples of Institute activities and outcomes in each of these areas 
below.  
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Big Data 
Academic research has always been driven by data. Today, researchers have access to more 
data than ever, requiring both new computational techniques for processing data, as well 
as new understanding in specific disciplines about how to collect, store, visualize, and 
analyze rapidly-growing data sets. The Hariri Institute research program sits squarely at 
this intersection, working with researchers to apply computational techniques in their 
research as well as to stimulate new research in novel computational techniques, such as 
machine learning, data mining, network analysis, and other areas. 

Although the headlines about “Big Data” suggest the main problem is having vast amounts 
of it, the real challenge is one of “Bigger Data”: researchers having far more digital data 
than they had more, in nearly every field of inquiry. Not only is the data more voluminous, 
but also it is from a variety of sources that were never combined, and also it is being 
generated at very high velocities – hence the 3 V’s of Big Data: Volume, Variety, and Velocity. 

T The current surge of Big Data analytics is merely the first wave, with many more 
sophisticated analytical techniques poised to move from computer science labs to both a 
supporting role in other sciences and to commercial applications. The Institute is 
supporting several projects driven by digital data across this spectrum of challenges. For 
example: 

• In a collaborative effort that brings two Hariri Institute Junior Faculty Fellows, 
Evimaria Terzi from CS and Nachiketa Sahoo from SMG are developing new 
algorithms for extracting knowledge from the complex web of documents and 
portals available on-line, whether publicly (on the World Wide Web) or privately (in 
archives and collections). One of the most intriguing questions they pose is whether 
it is possible to identify the expertise of individuals contributing collaboratively to a 
corpus of work (e.g., scientists in a given disciplines, students working on group 
projects). Their research allows one to answer questions such as: “Who are the 
experts in this area?”, “What is the best team I can assemble to solve this problem?”  

• In another collaboration, Hariri Institute Junior Faculty Fellow and SMG Professor of 
Information Systems Benjamin Lubin is collaborating with SMG Professor Keith 
Ericson on using a database of hundreds of millions of doctor-patient interactions to 
investigate efficient economic models for health-care markets, adding a new 
dimension of analysis and depth to debates over the exploding costs of health care. 
The project also involves fascinating challenges and opportunities related to 
privacy-preserving data mining approaches.  

• By gathering digital data in a field that has rarely done so, Hariri Institute Fellow 
and Professor of Political Science Dino Christenson started a quiet revolution in one 
corner of his field. His Amicus Curiae Networks Project collects and organizes data 
from all the interest groups that have signed onto an amicus curiae brief in the last 
55 years. Complemented with basic information about each of the interest groups, 
this project is essentially building the social network connecting interest groups, 
lobbyists, and politicians in order to arrive at an understanding of the purposive and 
coordinated behavior of this comprehensive collection of players. 
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Although the research areas are different, the Institute’s goal with such projects is twofold: 
first, to support BU researchers in using computational techniques on leading-edge 
research in their fields; and second to learn from the range of research and kinds of data to 
create new software platforms that can, in turn, accelerate that research. This combination 
is only possible with an organization such as the Hariri Institute, which brings the frontiers 
of computer science and engineering together with the rich data and research challenges of 
a wide range of other research activities. 

Cyber Security 
The security of computers and networks has grown to be a considerable challenge, not only 
for computer scientists and engineers, but for anyone who relies on them—that is to say, 
everyone. Solving these problems is not merely a technical one, but involves business 
leaders, policymakers, economists, diplomats, and others in a multi-disciplinary approach 
to ensuring the safety of the information society. These efforts cut across nearly every 
computational research project today, and security thinking is critical everywhere, but it is 
unfortunately scarce.  

Working with the Center for Reliable Information and Cyber Security, as well as other 
faculty at BU and elsewhere, the Institute is actively engaged in shaping new research 
programs that bring together these diverse areas to create a better understanding of how 
to protect the information systems that have become so essential to society, as well as how 
to protect the privacy of individuals as data collection and sharing have become easier and 
more routine.  

• Among many others, examples of activities focusing on cyber security – 
demonstrating the regional and national reach and impact of the Institute – include: 
organizing and hosting two New England Faculty Summits on Cybersecurity (in 
2011 and 2012), each of which attracted over 80 attendees from academic and 
industrial institutions in New England; organizing and hosting workshops for the US 
Department of Homeland Security (DHS) and for the Intelligence Advanced 
Research Projects Activity (IARPA); organizing and hosting two Charles River 
Crypto Days (in 2011 and 2012), each of which attracting over 50 of the most 
recognized cryptographers in the world; and organizing and hosting the 2013 
Boston Freedom in Online Communications Day, attracting over 70 participants 
from all over the US with academic as well as civil society interests.  

• A good indication of the extent to which the Institute has been successful in 
cementing BU’s presence and leadership in cyber security is the recent submission 
of a major $10M “Frontier” grant proposal to the NSF Secure and Trustworthy 
Computing (SaTC) program – a BU-led multi-institutional proposal that also 
involved leading academics at MIT and Georgia Institute of Technology.  

• Seed-funded projects in cyber security have also resulted in tangible outcomes. For 
example, research work by Hariri Institute Postdoctoral Fellow Mark Reynolds has 
resulted in highly-effective malware detection technology that could potentially 
leapfrog current signature-based anti-virus solutions. This technology is now patent 
pending and has secured OTD Ignition funding towards a startup company to be 
incubated at the Institute.   



10 
 

Cloud Computing 
Over the past decade, cloud computing has emerged as an important and cost-effective 
technique for providing computational resources, most often for commercial projects. The 
speed of this development, coupled with business needs and off-the-shelf technology, has 
developed a vigorous market, but one that has imposed many limits on applications based 
on a simplified view of the underlying potential of computing systems. At the same time, 
many research efforts have not yet been able to take advantage of cloud systems. The 
Institute has begun investing in projects that both deepen understanding of optimal 
architectures for cloud systems as well as working with researchers to enable their use of 
cloud systems as part of their computing. 

The new Cloud Computing Initiative (CCI) is one example of the Institute’s recognition of 
the important of serious research in cloud computing systems. The CCI emerged from ideas 
incubated at the Institute with the presence of a Visiting Fellow, Dr. Orran Krieger, who 
came to the Hariri Institute as a visitor for a year, and his exploratory work has turned into 
a new research center which he now leads. 

• One of the first projects of the CCI is the Massachusetts Open Cloud (MOC), which 
aims to build an open, production-quality cloud computing system that enables 
research on the computer systems while providing leading-edge services for 
scientific computing as well. The project has already generated significant interest 
with a $3M commitment from the state of Massachusetts, preliminary commitments 
of hardware, software, and staff from several vendors who want to participate in the 
project, and opportunities to work closely with two multi-million dollar computer 
systems being acquired for computational science work. 

• Another major project involving the CCI is underwritten by a major $4.54M grant 
from the state of Massachusetts, to support the development of a cloud-based 
infrastructure for data-driven biology, created by a strong partnership among 
academia, industry and the Commonwealth. Boston University, Harvard, MIT, 
Northeastern and UMass have teamed with Astra-Zeneca, Pfizer, Merck, Merrimack 
Pharmaceuticals, EMC and IBM among others to create this computing resource. 

The CCI-led MOC project has also attracted quite a bit of attention from IT industry leaders, 
many of whom have either committed to supporting the development of the MOC, or else 
are in the final stages of firming up their commitments. These companies include Red Hat, 
Rackspace, EMC, Raytheon, Oracle, and Intel. Additionally, there is significant interest in 
joining this initiative from national research labs, such as Lawrence Livermore Labs, as well 
as international research labs, such as LNCC in Brazil. 

More information on the CCI is available at http://www.bu.edu/cci  

More information on the MOC project is available at http://www.bu.edu/cci/moc/  

http://www.bu.edu/cci
http://www.bu.edu/cci/moc/
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Institute Programs 

Junior Faculty Fellows 
The Junior Faculty Fellows program recognizes outstanding BU junior faculty pursuing 
computational research in a range of disciplines. Fellows are named for a two-year period, 
with their work at the Hariri Institute intended to both recognize and advance their work, 
as well to provide new opportunities for interdisciplinary computational research. To date, 
twelve BU faculty members have been named to the Junior Faculty Fellows program. 

 
Figure 4: Institute Junior Fellows for 2011/12 (left) and 2012/13 (right). 

Research Project Support 
A significant portion of the Institute’s budget is devoted to seeding creative new research 
projects in the application or development of computational techniques, particularly with 
new or interdisciplinary approaches. Projects can be funded throughout the year, with a 
particular emphasis on kick-starting new work that will grow into larger projects with 
traditional research funding. The proposal process is intended to be lightweight, consisting 
of a two-page proposal, typically refined in consultation with the Institute staff and 
director, followed by a “proposal pitch” presentation for the Executive Steering Committee. 
The pitch talks are open to the BU community, and typically stimulate discussion that has 
value well beyond any funding support that may be provided. 
 
Some of the Institute’s projects are described later in this report. 

Research Roundtables 
The Hariri Institute has launched a series of research roundtable discussions on topics in 
computational science and other aspects of computational techniques in research at BU. 
The purpose of these roundtables is to bring together researchers from across the 
university who share an interest in the topic to share their expertise and perspectives, 
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often from different disciplines, and to identify possible areas for collaborative research. In 
addition, these meetings can explore ways for the Institute to support research in these 
areas. Past roundtables have included discussions on big data, machine learning, cyber 
security, and computational challenges in oral cancer research. Many of these have 
spawned more focused discussions on particular aspects of those topics, and have begun to 
create new communities of interest at BU. 

During the 2012-2013 academic year, the Institute continued to convene roundtable 
discussions among faculty on particular topics to encourage new introductions and new 
collaborations. A roundtable discussion typically includes 12-15 faculty, with a faculty 
convener who sets the discussion topic. This year’s roundtables included: 
 
Roundtable topic Convener(s) 
Education and Learning Technologies Bennett Goldberg (CAS/Physics) 

Azer Bestavros (CAS/Computer Science) 
Statistical Algorithms for Big Data Kostas Spiliopoulos (CAS/Mathematics & Statistics 

Ping Li (Cornell University Dept. of Statistics) 
Computational Humanities Andrea Berlin (CAS/Archaeology) 

Jodi Cranston (CAS/History of Art & Architecture) 
 

As it turned out, the planning for the roundtable on Education and Learning Technologies 
overlapped with the announcement of the CETLI initiative, so the roundtable served as one 
of the earliest CETLI discussions. 

Similarly, on a smaller scale, the computational humanities roundtable merged into a 
larger, continuing discussion on digital humanities, described in more detail below. 

Seminars, Events, and Workshops 
The Institute also sponsors or co-sponsors a variety of events, including seminars, lectures, 
and workshops. In 2012, the Institute also hosted an inaugural symposium, bringing 
together distinguished speakers who focused on the importance of computational research 
across a wide range of academic disciplines, as well as the emerging need for deeper 
teaching of computational thinking across all levels of education. 

This year, the Institute also introduced a seminar/meeting series called “Wednesdays 
@Hariri.” The primary goal of the series is to foster discussions among the Institute’s 
community of scholars. Held every Wednesday afternoon at the Institute during the 
academic, the meetings intertwine a set of different themes, including: 

• Distinguished Lectures by the Institute’s Junior Faculty Fellows 
• “I’ve got a data problem” talks by researchers from diverse fields who describe some 

of the challenges they are facing with a deluge of digital data 
• “I’ve got a data hammer” talks about computational and data science techniques, 

both at the frontiers of research and about specific tools and techniques 
• Research proposal talks as part of the Institute’s research funding process 

Some of the Institute’s one-time events are described later in this report. 
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Selected Institute Projects 

Health Care at the Intersection of Economics and Computer Science 
Keith Marzilli Ericson (Dept. of Markets, Public Policy, and Law, SMG)  
Benjamin Lubin (Dept. of Information Systems, SMG) 

The operation of the health care system in the United States is extraordinarily complex, 
with many interactions among patients, doctors, insurers, governments, and other parties. 
This complexity also generates an extraordinary amount of data about these interactions. 
Using the techniques of computer science for algorithms and data analysis, economic 
models and understanding of incentives and tradeoffs, and knowledge of the complexity in 
the health care system, this project is focused on empirical studies of the health care 
system, including such specific analysis as the design of health care insurance contracts 
(typically done annually by custom or by regulation) and analyzing the network structure 
of physician referral patterns, especially in relation to patient outcomes. 

Identifying experts and effective teams of experts 
Evimaria Terzi (Dept. of Computer Science, CAS) 
Nachiketa Sahoo (Dept. of Information Systems, SMG) 

In many settings, individuals form teams and work together in order to complete a project. 
For example, within companies groups of employees perform tasks collectively in groups. 
Similarly, scientists merge their skills and form groups that write papers, grants or patents. 
Given the observed outcomes of such coalitions (i.e, papers written by groups of authors), 
our project has the following goals: (a) quantify the expertise of agents (individuals), and 
(b) identify teams of experts that can perform a task successfully or alternatively predict 
the performance of a team. 

The key characteristic of our research, which separates it from existing work in the 
literature, is that we will focus on the effect of team dynamics in the observed or the 
predicted outcome. In particular, while estimating expertise we will focus on disentangling 
the effect of each team member in the observed outcome. Similarly, our methodology for 
forming effective teams (or predicting the performance of formed teams) will be based on 
the thesis that potential and the capabilities of a team is larger than the sum of the potential 
or the capabilities of the team’s members; a team that is functioning properly can achieve 
much more than the sum of the potential achievements of its individual members, while a 
dysfunctional team can simply kill the potential of success. 

Levantine Ceramics: The Application 
Andrea Berlin (Dept. of Archaeology, CAS) 

In the field of archaeology we are drowning in data, and that creates an unusual problem. 
In most fields, more data is a good thing. In theory that's true for archaeology as well. In 
practice, however, keeping up with ever-increasing amounts of material evidence isolates 
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researchers into specialized silos where in-house talk becomes off-putting jargon, 
deflecting others from understanding and leveraging new information. Sheer quantity 
creates roadblocks instead of pathways, hindering efforts to marshal the evidence we find 
to address the questions we pose. This isn't only a problem for archaeologists. 
Archaeological discoveries and the insights they generate are relevant to an array of 
disciplines, from anthropology to history to religious studies. There should be a 
straightforward way for scholars in such areas to access archaeological evidence, and 
archaeologists themselves should have a way to easily submit, collate, present, compare, 
and deploy that evidence. 

This project has already been successful in bringing together a community of over one 
hundred scholars are who both sharing data and expanding their own research to examine 
contributed data that was previously unavailable to them. A second phase of this project is 
now underway, focusing on better techniques for handling the complexities and 
uncertainties of dates as used by archaeologists, improving the social networking aspects 
of the web site to enhance collaboration among researchers, and developing a set of 
programming interfaces to connect this application with other related projects. 

CLIO World Tables: A Global Historical Database 
John Gerring (Dept. of Political Science, CAS) 

Evidence about the past is scattered across archives, published works, and web sites, and 
often embedded in original-language sources. Consequently, those who wish to tackle 
historical subjects on a global scale are faced with the daunting prospect of assembling 
their own data, more or less from scratch – a laborious process, and one rarely undertaken. 

Until recently, this state of affairs was accepted as natural and perhaps even congenial. 
Social scientists were largely absorbed with contemporary issues and historians were 
focused on narrow slices of time and space for which they could readily collect their own 
data. However, the rise of interest in global history in recent years, and the increasing 
importance of history within the social sciences, means that we must start thinking 
seriously about how to build efficient infrastructure for this type of research. 

CLIO World Tables is designed to address this problem. This new database draws on a wide 
variety of sources: published and unpublished, hard copy and digital, archival and non-
archival, English and foreign language. Several hundred sources have been integrated, thus 
far. 

Turing 100 
The year 2012 was the 50th anniversary of the birth of Alan Turing. Perhaps best known for 
his work in breaking German codes during World War II, Turing was one of the founders of 
computer science and modern computing. In addition, Turing made significant 
contributions in mathematics, logic, philosophy, and the field that later became known as 
artificial intelligence. The Hariri Institute, along with BU’s Center for Philosophy and the 
History of Science, organized a symposium to celebrate and reflect on Turing’s 
achievements, and look forward to new research growing out of Turing’s legacy. 
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Designing Green Software for High Performance Computing Clusters 
Ayse K. Coskun (Dept. of Electrical and Computer Engineering, ENG) 
Martin C. Herbordt (Dept. of Electrical and Computer Engineering, ENG)  
Gunar Schirner (Northeastern University) 

Energy efficiency is one of the central societal and technical issues today, and has become 
yet more critical with increased focus on the environment and the world’s climate. Power 
consumption is also the major limit in improving computing performance. Large computing 
clusters already have prohibitive operational and cooling costs. In addition, further 
increases in processor power densities are not viable as they breach the reliable operating 
temperatures of computing hardware. These limitations on power consumption and 
cooling are bringing to an end the historic performance scaling in high-performance 
computing (HPC) centers, which has so far enabled tremendous advancements in solving 
complex scientific problems. 

This project’s research goal is to design systematic, inexpensive methods to optimize the 
application software for increasing the energy efficiency. HPC software has been 
traditionally optimized for performance, and little has been done for generating better 
software for energy efficient operation. As part of the research plan, the project will 
demonstrate proof-of-concept of novel “green software” techniques on real-life HPC 
applications. 

Tree and Multipole Algorithms for Exascale Computing 
Lorena Barba (Dept. of Mechanical Engineering, ENG) 
Cris Cecka (Harvard University) 
Hans Johnston (University of Massachusetts, Amherst) 

This project is a collaboration among investigators at BU, Harvard, and UMass aimed at 
creating an open and high-performance software infrastructure for a family of hierarchical 
N-body algorithms. “N- body” is the name given to any problem that involves a system 
where each object depends on the state of every other object in the system. The classic 
example in mechanics is gravitational interaction, but the situation also appears in the 
interactions of atoms or ions and in discrete representations of the equations for 
acoustics, electromagnetics and fluid dynamics. Algorithms to solve this problem that use 
hierarchical groupings of the objects in the system (or points in the discretization) are 
often fast, and scale very well in highly parallel computers. In fact, some believe that these 
algorithms will be better suited to the increasing numbers of cores in high- performance 
computers, and more likely to reach exascale. What is lacking is a concerted effort to create 
high-performance software offering the power of these algorithms to the wider 
scientific community.  

The team funded by this seed grant will develop software infrastructure for hierarchical N-
body algorithms aimed at the top computing systems, such as Blue Gene and GPUs. The 
team will also develop capability to solve diverse problems, including biophysics, acoustics 
and fluid dynamics. 
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Clinical Elastic High Performance Computing  
Jonathan Appavoo (Dept. of Computer Science, CAS) 
Ellen Grant (Children’s Hospital & Harvard University) 

One of the challenges in analyzing radiology data by computer is that it typically takes days 
to get the results, because the processing is computationally intensive. In a clinical setting, 
doctors and patients would benefit from getting results in seconds. To make this happen, 
doctors need to call upon massive computational power instantaneously, and they only use 
it for a short period of time. This kind of bursty use is common in cloud computing, but 
conventional cloud computing systems don’t have the high-speed interconnection between 
computers needed to process this kind of data. And conventional high-performance 
computing systems don’t have the interactive ability that doctors need. In this project, Dr. 
Grant and Prof. Appavoo will investigate putting those pieces together to create systems for 
on-demand radiological analysis. This research provides Prof. Appavoo a set of real 
applications to explore his model and mechanisms for  ’Interactive High-Performance 
Computing’, and gives Dr. Grant the systems expertise and computational resources to 
evaluate how well an interactive approach can benefit doctors and patients. 

Automated Tools for Assisting Formal Reasoning 
Andrei Lapets (Hariri Institute Postdoctoral Fellow) 

Research communities in formal verification and in programming languages have 
developed many tools for formal reasoning and methods. These tools, however, have 
typically been difficult to use for students and researchers in other domains. This project 
focuses on developing and evaluating domain-specific environments that integrate multiple 
automated tools for assisting formal reasoning. For example, such tools could be used in 
the understanding and development of security protocols that require proofs about their 
security characteristics. Another application is in the math classroom, in which students 
can use a proof assistant to help them work through algebra proofs. 

Mapping Emulation: Titian and Rubens 
Jodi Cranston (Dept. of the History of Art & Architecture, CAS) 

Throughout history, artists have studied and emulated the works of earlier artists. Prior to 
the development of photographic and digital reproduction, Western artists relied on prints 
and, more often, drawings that artists executed firsthand during travels to churches, seats 
of government, and art collections in private palaces. This digital mapping project focuses 
on the viewing by Rubens (a 17th-century Flemish painter) of artworks by Titian (a 16th-
century Venetian painter) and, through these specific circumstances, aims to map the 
geographical location and movement of Titian's paintings. In addition to providing a 
comprehensive picture of where these artworks resided during different slices of time, the 
project maps the social life of artworks, which results in new conclusions about collecting 
practices, artists' itineraries, and relationships between art objects. 
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Tweet or Yelp? Accountability and Choice in Online Consumer Feedback 
John Byers (Dept. of Computer Science, CAS) 
Giorgos Zervas (Dept. of Marketing, SMG) 

Our ongoing work broadly studies online feedback in the Internet economy, with a focus on 
the consumer perceptions of merchants, extracted from large-scale, data-driven analyses of 
consumers’ reports on their experiences with merchants on review sites, Twitter, 
Facebook, and via other social media. This project broadens our investigation of consumer-
merchant interactions in two fundamental ways: 1) to study multiple modalities of 
feedback, i.e., to glean insights as to which types of experiences with merchants lead 
consumers to choose a given medium to describe that experience, and 2) to deepen our 
understanding of the related question of accountability in reviewing, i.e., to attribute the 
extent to which authentication mechanisms at social media providers lead consumers to 
provide feedback using a given modality and to trust user-generated content of a given 
type. 

Computational Modeling of Mycobacterium Tuberculosis 
James Galagan (Dept. of Biomedical Engineering, ENG) 

Tuberculosis kills nearly 1.5 million people every year throughout the world. The infectious 
agent, mycobacterium tuberculosis (MTB), is both slow-growing and extremely dangerous, 
making laboratory experiments both time-consuming and dangerous. Computational tools 
can be used to study MTB in silico to help set the priorities for experiments, speeding up 
the research dramatically. In this project, the research team is focusing on enhancing their 
current computational models to generate genome-wide predictions of the effects of 
knocking out specific genes, which can, in turn, suggest specific experiments to run in a 
highly-protected laboratory. 

Integrated Formal Reasoning Environments for Proof Assistance 

Andrei Lapets (Hariri Institute Postdoctoral Fellow) 

Building on earlier work at BU (Aartifact.org), we have assembled an interactive web-based 
integrated formal reasoning environment that automatically checks/debugs student proofs 
in courses involving mathematical logic such as discrete math and linear algebra. This 
environment is currently utilized at BU within the classroom for an undergraduate-level 
course in linear algebra, both by the instructor in presenting examples during lectures, and 
by students when completing homework assignments. Evaluation of student learning 
outcomes in courses using this environment (compared to those in traditionally-taught 
courses) confirmed the significant advantage of using automated proof assistance. This 
environment incorporates several standard techniques developed by the programming 
languages and formal verification communities. It runs entirely within a standard web 
browser, and provides interactive and instant verification feedback about logical validity, 
as well as an interactive, exhaustive list of all inferred properties for a given formal 
argument input. The environment also provides a library of logical definitions and formulas 
that instructors can curate and students can utilize to complete assignments; these 
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formulas can be browsed and filtered by students within the environment. The underlying 
infrastructure also allows instructors to assemble lecture notes and assignments 
containing formal arguments (both complete examples and problems to be solved by 
students) that can be automatically loaded into the environment with one click.  

Formal Analysis of Security Properties 
Mark Reynolds (Hariri Institute Postdoctoral Fellow) 

Dr. Reynolds has been continuing to develop the work from his dissertation research on 
applying formal modeling techniques to verifying security properties of real-world 
software. His work, in collaboration with Professors Kfoury and Bestavros of the CD 
Department, has been awarded an IGNITION grant by the Office of Technology 
Development, and has also received a research grant from Draper Labs. This research grant 
is the first one that has grown directly out of work sponsored by the Hariri Institute. 

Data Center Power Regulation in Emerging Energy Markets 
Ayse Coskun (Dept. of Electrical and Computer Engineering, ENG) 

Advanced energy markets can provide fine-grained regulation signals to power consumers, 
allowing them to adjust power usage to match available capacity. By doing so, power 
customers can then get a better price on the electricity. As large consumers of electrical 
power, data centers could potentially save substantial amounts of money if they can match 
the computer usage to the regulation signals. This project is exploring exactly how that can 
be made to happen, with a combination of hardware and software controls that, in effect, 
provide an “energy budget” for applications at any point in time. 

Designing Cloud & Big Data Platforms for Data-intensive Scientific Applications  
Orran Krieger (Hariri Institute) 

This is an inter-disciplinary project involving faculty from four campuses (BU, NU, UMass 
Amherst and UMass Worcester) and partners in industry (EMC, Holyoke Gas & Electric) to 
address the use of emerging cloud and big data platforms for running scientific 
applications. The research involves both rethinking the scientific applications to make 
better use of large-scale shared systems, and rethinking big data and cloud platforms to 
handle workloads and requirements not been addressed in these systems to 
date.  Representative applications in three data domains - life sciences, weather prediction, 
and smart grids - will be deployed on a custom cloud infrastructure on the NSF MRI cluster 
at the MGHPCC, providing a test-bed for investigating not only what changes to cloud 
platforms are needed for optimally supporting these applications, but how these 
applications may evolve to better make use of large, heterogeneous shared clusters. 

Literary Lab: Allusions to Greco-Roman Classics in Irish Literature 
Meg Tyler (Dept. of Humanities, CGS) 

Digital systems, such as the World Wide Web, enable easy linking of one text to another. 
Traditional techniques of scholarly annotation, understanding allusions, and 
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communicating with other scholars can be integrated with a large corpus of texts. In turn, 
this provides researchers with new abilities to probe the relation of texts to each other, as 
well as to examine the structure and patterns of allusions as revealed by collecting them 
into a database. This project is investigating such techniques in a digital world, focusing on 
the rich set of allusions to Greek and Roman works found in Irish literature. 

Mapping the City in the Digital Humanities: First Stop Kyoto 
Sarah Frederick (Dept. of Modern Languages & Comparative Literature, CAS) 
Alice Tseng (Dept. of History of Art and Architecture, CAS) 

The city figures large as setting and theme in major works of art and literature. Paintings, 
novels, poems, and films compel viewers/readers to infuse buildings, streets, plazas, 
bridges, parks, and other urban spaces with words, sensations, sounds, and movements 
that synthesize to form a comprehensive experience of a city. In turn, our interpretations of 
works of art and literature are dramatically transformed by an understanding of the city 
spaces they depict. This project aims to create a template for mapping references in 
literature, film, art, fashion, and cinema to specific urban spaces and architecture, 
beginning with the city of Kyoto, Japan, based on Old Capital, a novel by Kawabata Yasunari, 
who later won the Nobel Prize for Literature. It is particularly appropriate for mapping, as 
it akes the reader on a tour of the major cultural sites and festivals of Kyoto through the 
four seasons of one single calendar year in the life of a family engaged in kimono design. 

Lost Worlds and Found Words: A Prehistory of the Digital Humanities 
Maurice Lee (Dept. of English, CAS) 

Computational literary analysis elicits extreme reactions, but what proponents and 
skeptics of the digital humanities often share is a sense that data-driven literary criticism is 
unprecedented. By contrast, this project places computational literary study within a 
broader historical trajectory begun in the nineteenth century, which witnessed the spread 
of numeracy, statistics, probability theory, information management, and data- based 
empirical science. As the authority of numbers grew across a range of domains, literary 
thinkers faced questions modern scholars are now asking: What is the relationship 
between literature and quantification? What can data tell us—and not tell us—about the 
meaning of books? How the nineteenth century responded to such questions conditions 
current attitudes toward computational literary analysis. One ambitious aspect of this 
project is that it uses digital humanities approaches, not only to reconstruct a prehistory of 
the digital humanities, but also to measure computational methods against traditional 
literary study. By combining data-driven analyses of large groups of texts with more 
conventional close reading practices, it may be possible to bridge the divide between 
utopian and dystopian views of the digital humanities while also developing practical 
approaches that combine the quantitative power of computational analysis with the 
aesthetic sensibilities of literary interpretation. 

  

 



20 
 

Fellows of the Hariri Institute 
The intellectual core of the Institute is its array of Fellows, leading researchers who share 
in the Institute’s mission to drive research using computational techniques.  The Institute 
has named several distinct kinds of Fellows: Junior Faculty Fellows, who are selected by the 
Executive Steering Committee through a competitive nomination process for a two-year 
appointment; Faculty Fellows, including both faculty who have research projects funded by 
the Institute and faculty who have distinguished themselves in contributions to the 
computational work of the Institute; Postdoctoral Fellows, who have recently received a 
Ph.D., and are working on a research project of the Institute; and Visiting Fellows from 
other institutions who are spending time at the Institute to collaborate with other 
researchers. The Institute’s Fellows are: 
 
Junior Faculty Fellows, 2011-2013 
Ayse Coskun ENG/Electrical & Computer Engineering 
Ben Lubin SMG/Information Systems 
Evimaria Terzi CAS/Computer Science 
Jason Ritt ENG/Biomedical Engineering 
Jonathan Appavoo CAS/Computer Science 
Mark Kramer CAS/Mathematics & Statistics 
Junior Faculty Fellows, 2012-2014 
Dino Christenson CAS/Political Science 
Douglas Densmore ENG/Electrical & Computer Engineering 
Jason Bohland SAR/Health Sciences 
Luis Carvalho CAS/Mathematics & Statistics 
Nachiketa Sahoo SMG/Information Systems 
Sharon Goldberg CAS/Computer Science 
Faculty Fellows 
Alice Tseng CAS/History of Art & Architecture 
Andrea Berlin CAS/Archaeology 
James Galagan ENG/Biomedical Engineering 
Jodi Cranston CAS/History of Art & Architecture 
John Byers CAS/Computer Science 
John Gerring CAS/Political Science 
Keith Marzilli Ericson SMG/Markets, Public Policy, and Law 
Lorena Barba ENG/Mechanical Engineering 
Martin Herbordt ENG/Electrical & Computer Engineering 
Maurice Lee CAS/English 
Eugene Stanley CAS/Physics 
Meg Tyler CGS/Humanities 
Sarah Frederick CAS/Modern Languages & Comparative Lit 
Tom Kepler MED/Microbiology 



21 
 

 
Postdoctoral Fellows 
Andrei Lapets Computer Science 
Mark Reynolds Computer Science 
Ted Lappas Computer Science 
Visiting Fellows 
Dr. Mark Day Chief Scientist, Riverbed Technology 
Prof. Rodrigo Fonseca Computer Science, Brown University 
Dr. Orran Krieger1 VMware Corporation, A Division of EMC 
Paolo Gradassi Aeronautical Engineering, University of Rome Roma Tre 
Prof. Gabriel Kotliar Physics and Astronomy, Rutgers  
Prof. Luigi Morino Mechanical & Industrial Engineering, University of Rome Roma Tre 
Dr. Nikos Triandopolous Research Scientist, RSA Laboratories, A Division of EMC  
Dr. Peter Chin Senior Scientist, Draper Laboratories 
Dr. Marten van Dijk  Electrical and Computer Engineering, U of Connecticut and MIT 

 

                                                        
1  Dr. Krieger first came to BU as a Visiting Fellow at the Institute, and was later named as Research 

Professor of Computer Science and Director of the new Cloud Computing Initiative. 
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Leadership Team 
Founding Director: Prof. Azer Bestavros 
Director of Programs and Project Management: Win Treese2 
Associate Director, RISCS: Ellen Grady 

The Executive Steering Committee (ESC), composed of senior faculty with a deep 
understanding of the role of computation in research, meets at least once a semester to 
guide the continued development of the Institute. 

Current 2013/14 ESC Members 

Margrit Betke (CAS/CS) 
HCI for people with disabilities; medical and cellular imaging; visual analysis of bat behavior 

David Castanon (ENG/ECE) 
Stochastic control; combinatorial optimization and scheduling; subsurface imaging 

Ran Canetti (CAS/CS and RISCS Ex-Officio) 
Cryptography; cybersecurity; composable security; theoretical computer science 

David Coker (CAS/Chemistry and CCS Ex-Officio) 
Computational molecular chemistry; computational atomistic modeling; computational material 
science 
Mark Crovella (CAS/CS) 
Performance evaluation of computer systems; Internet measurement; network science 
Chrysanthos Dellarocas (SMG/IS) 
Online reputation systems; social networks; collective intelligence; economics of media industry 
Roscoe Giles (ENG/ECE) 
Advanced computer architectures; high performance/parallel computing; computational science 
Cornelius Hurley (LAW) 
Banking, financial law, and public policy; economic modeling and investment management 
Thomas Kepler (MED/Microbiology) 
Computational immunology; evolution of multilevel systems; biostatistics; bioinformatics 
Orran Krieger (HIC and CCI Ex-Officio) 
Operating systems and virtualization; software systems; cloud computing 
Barbara Shinn-Cunningham (ENG/BME) 
Computational cognitive & neuroscience for cross-modal integration; neural coding & perception 
Strom Thacker (CAS/IR) 
International & Comparative Political Economy, Governance, Development; Latin American Studies 

                                                        
2  Win Treese stepped down as Director of Programs and Project Management at the end of July, 

2013. A search for a replacement is in progress. 

http://www.cs.bu.edu/~betke
http://www.bu.edu/ece/people/faculty/a-g/david-castanon/
http://www.cs.bu.edu/~canetti
http://www.bu.edu/chemistry/faculty/coker/
http://www.cs.bu.edu/~crovella
http://smgapps.bu.edu/mgmt_new/Profiles/DellarocasChrysanthos.html
http://www.bu.edu/ece/people/faculty/a-g/roscoe-giles/
http://www.bu.edu/law/faculty/profiles/fullcvs/full-time/hurley_c.shtml
http://www.bumc.bu.edu/microbiology/people/faculty/thomas-b-kepler-ph-d/
http://www.bu.edu/cci/okrieg/
http://celest.bu.edu/our-people/member/barbara-shinn-cunningham
http://www.bu.edu/sthacker/


23 
 

Former ESC Members 

Richard Brower (CAS/PY and ENG/ECE) [2011-2012] 
Computational physics; molecular dynamics simulation; high-performance scientific computing  
Mark Friedl (CAS/GE and CAS/ES) [2011-2012] 
Remote sensing; computational and statistical models for land-atmosphere energy exchange  
Claudio Rebbi (CAS/PY and CCS Ex-Officio) [2011-2012] 
Computational physics; particle theory; computational methods for QCD  

John Straub (CAS/CH) [2011-2012] 
Computational methods for modeling and analysis of protein dynamics and thermodynamics  
Tanya Zlateva (MET/CS and RISCS) Ex-Officio [2011-2013] 
Information security; computational modeling of visual perception; pattern recognition  
 

http://www.bu.edu/ece/people/faculty/a-g/richard-brower/
http://www.bu.edu/geography/people/faculty/friedl/
http://physics.bu.edu/people/show/rebbi
http://www.bu.edu/chemistry/faculty/straub/
http://people.bu.edu/zlateva/
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Selected Events 

GPU Programming with CUDA 
On July 24, 2012, the Institute and the Department of Computer Science co-hosted a 
workshop on programming graphics processors (GPUs) for scientific computation using 
CUDA, NVIDIA’s software platform. 

MGHPCC Seed Fund Workshop 
As part of the development of the Massachusetts Green High Performance Computing 
Center (MGHPCC), the MGHPCC member universities have supported a “seed grant” 
program to stimulate research relevant to the MGHPCC. This workshop, which took place 
on September 14, 2012, brought together the 2011 seed grant participants for reports and 
discussion, as well as for a briefing on the upcoming second round of seed grant 
opportunities. 

Computational Biomedicine and Oral Cancer 
Co-sponsored by the Hariri Institute and the BU Oral Cancer Research Initiative, this 
workshop examined ways to improve the use of computational and data-driven techniques 
in research on oral cancer. The workshop took place on September 21, 2012. This 
workshop followed an exploratory roundtable discussion on computational challenges in 
oral cancer research that took place in June, 2012. 

Cyber Security and International Relations 
On October 18, 2012, the Institute hosted a presentation by Tim Junio (Stanford) and 
follow-up discussion with the Department of International Relations on the topic of Cyber 
Security and International Relations. 

Turing 100: A Celebration of the Life and Legacy of Alan Turing 
Held on November 11-12, 2012, the Turing 100 event was co-sponsored by the Hariri 
Institute and the Center for Philosophy and History of Science. The program included talks 
by leading researchers from around the world in the areas of computer science, artificial 
intelligence, logic, cryptography, and philosophy—all areas in which Alan Turing made 
significant contributions.  

First IMC Workshop on Internet Visualization 
The First IMC Workshop on Internet Visualization was hosted at the Hariri Institute and 
held in conjunction with the ACM Internet Measurements Conference on November 13, 
2012. Measurement is important to understanding the Internet and related networks, and 
for more than a decade conferences have been dedicated to network measurement. 
However, in an age where increasingly large sets of semantically rich data ("big data") is 
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being collected about today's networks, visualization plays an ever more critical role in 
understanding this data and ultimately the networks themselves. Yet, technical advances in 
network visualization often require a different perspective than is typical for network 
measurements. This workshop sought to provide a venue to discuss these advances. 

2nd Charles River Crypto Day 
Held on November 30, 2012, the 2nd Charles River Crypto Day brought together academics 
and research scientists from around New England to discuss recent advances in 
cryptography. he Charles River Crypto Day series, which is open to the public, is a recurring 
networking opportunity for faculty, postdocs, graduate students, and research scientists 
pursuing basic cryptography research in the Greater Boston Area. 

BU Greenhouse 
The BU Greenhouse is a series of meetings organized by the BU Office of Corporate 
Relations for BU people who interact with corporations on a regular basis. The theme of the 
January, 2013, meeting was “Big Data,” with a panel comprising Azer Bestavros (Founding 
Director of the Institute), Chris Dellarocas (Professor of Information Systems and member 
of the Institute’s Executive Steering Committee), and Dr. Orran Krieger (Director of the 
Institute’s Cloud Computing Initiative). The panel was moderated by Win Treese, Associate 
Director of the Institute. 

Boston Freedom in Online Communications Day 
Many researchers and practitioners in the Boston area are engaged in studying, detecting, 
or circumventing practices that inhibit free and open communications on the 
Internet. Building on the success of many recent Boston and NYC “Days”, the main purposes 
of BFOC is to encourage collaboration between local researchers and practitioners in 
technology, law, and policy that are working in this area. This year’s BFOC took place on 
March 8, 2013. 

Computational Immunology Summer School 
From June 10th to June 14th, 2013, the Hariri Institute hosted the Summer School on 
Quantitative Systems Immunology, a national workshop organized by the Center for 
Computational Immunology under the leadership of Prof. Tom Kepler. The workshop was 
intended for trainees in the biological sciences who want to explore the use of 
mathematics, statistics, and computation in their own research but may not have 
experience in the quantitative or computational sciences. It began with a day of 
foundations in mathematical modeling and statistics, followed by four days of morning 
lectures and corresponding practical exercises in the afternoon on topics including 
phylogenetics, molecular evolution of viruses and antibodies, network and pathway 
analysis, biochemical reaction modeling, population-dynamic modeling, and biomedical 
ontologies. 
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IEEE International Conference on Cloud Engineering 
The next IEEE International Conference on Cloud Engineering will be held at Boston 
University in March, 2014. Prof. Bestavros is one of the General Chairs, and he and the 
Institute staff began planning for this significant conference on cloud computing 
technology. 

Privacy Year 
The Privacy Year, funded by Penn State, BU’s Hariri Institute, BU’s RISCS Center, and 
Harvard’s CRCS, is bringing three top data privacy researchers to BU for AY 2013-14.  It will 
focus on research on data privacy and will include workshops and a seminar series to 
ensure a wide dissemination of the research results and a dialog between privacy 
researchers and consumers of privacy technology.  

Data privacy issues arise in many domains that deal with sensitive information, ranging 
from social sciences and ecoomics to government policy and health. The goal of research on 
this topic is to facilitate collection of sensitive data, its analysis, and sharing of insights, 
while protecting privacy of individuals and organizations whose data is used. Current 
research challenges include designing efficient and scalable algorithms for the private 
analysis of data; refining connections with other fields such as machine learning and game 
theory to develop broadly applicable methodology; and developing domain-specific 
techniques for data analysis in medicine and the social and behavioral sciences. 

The main focus of the Privacy Year will be collaborations between the three long-term 
visitors – Kobbi Nissim, Sofya Raskhodnikova and Adam Smith – and BU faculty and 
graduate students, both on Charles River Campus and on the Medical Campus. The Year’s 
activities will also include short-term visitors (including a postdoctoral researcher), an 
ongoing seminar series, and two workshops. The first workshop, on practical and legal 
aspects of privacy in social science research, will be joint with Harvard University and will 
take place in September. The second workshop will be focused on computer science 
research on data privacy and will take place in the spring 2014. 

More information on the Privacy Year – including a listing of past and planned activities – is 
available at http://www.bu.edu/cs/privacy-year-at-bu/.  

http://www.bu.edu/cs/privacy-year-at-bu/
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Exploratory Development of New Programs 
During the year, the Institute engaged in exploring ways to develop new programs in three 
areas: data science, digital humanities, and computational journalism. 

Data Science 
Data science—a term with many different meanings to different people—has emerged as a 
hot topic that encompasses many aspects of working with increasingly large amounts of 
digital data, such as acquisition, storage, management, organization, analysis, and 
visualization. Successful data science requires a mix of analytical skills, domain 
understanding, and an understanding of computational approaches and techniques.  

The importance of data science is perhaps felt most acutely for student career placement 
and corporate relations at BU. In both cases, companies are desperately looking for help in 
their own challenges in working with digital data. 

The Institute has begun a series of conversations about the challenges, and how the 
university might address both education in data science and improving the understanding 
of data science to support research. This area is a significant challenge, and it demands 
deeper and broader investigation. 

Digital Humanities 
Related to data science is the increasing use of computers to support scholarship in the 
humanities. It seems clear that the field of “digital humanities” has developed beyond the 
early stages of simply digitizing collections of texts or works of art. Computational tools 
have been developed to support the real work of scholarship in the humanities. 

The Hariri Institute began its engagement in this area last year with seed funding for 
research proposals such as those from Profs. Andrea Berlin and Jodi Cranston, as described 
above. In the spring, Prof. Bonnie Costello, Interim Director of the Center for Humanities, 
launched a series of meetings for faculty on the general subject of understanding what 
digital humanities work was already underway at BU, and where there are opportunities 
for expanding and adding to that work. The Institute enthusiastically joined that effort, 
which has led to a proposal from several faculty members to create a study year for digital 
humanities to explore those questions in more depth. The follow-up discussions for that 
proposal are in progress. 

Computational Journalism 
Also related to data science is “computational journalism,” which can be seen as applying 
data science techniques to journalistic reporting. Maggie Mulvihill, Clinical Professor of 
Journalism in the College of Communication, approached the Institute about helping to 
develop a program on computational journalism within COM. During the summer of 2013, 
she is working at the Institute to create a more detailed proposal. 
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Digital Learning Initiative 
Institute Director Azer Bestavros co-chaired the Council on Educational Technology and 
Learning Innovation (CETLI), which led to the new Digital Learning Initiative (DLI) just 
announced by President Brown. It is envisioned that the DLI – under the directorship of 
Professor Chris Dellarocas (SMG/IS) – will be part of the set of centers and initiatives 
federated under the Institute. The DLI will spearhead the University's most innovative 
projects in online learning, uninhibited by pre-existing culture and structures. The DLI will 
take on the development of the initial set of edX MOOCs, and will be tasked with pursuing 
the CETLI seed grant projects and running a follow-on, similarly-fashioned grants program.  
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Other Activities 

Research Proposals 
Much of the Institute’s work involves supporting faculty in the development of research 
proposals. Some proposals are generated directly by work at the Institute. The following 
are five examples: 

• Ran Canetti et al (BU) and Shafi Goldwasser et al (MIT). Securing the Cloud: A 
Holistic Approach. Submitted to NSF Frontiers Program ($10M/five years). One of 
two finalists; not Funded. 

• Ran Canetti and Azer Bestavros. Holistic security for cloud computing: Verifiable 
Computation and Databases. Submitted to NSF SaTC EAGER ($200K/year). Funded. 

• Orran Krieger, Jonathan Appavoo, John Byers, and Sharon Goldberg. Holistic 
security for cloud computing: System Architecture. Submitted to NSF SaTC EAGER 
($300K/year). Funded. 

• Azer Bestavros, Assaf Kfoury, and Mark Reynolds. Formal Methods for Embedded 
System Security. Submitted to Draper Labs ($110K/year). Funded. 

• Azer Bestavros, Assaf Kfoury, and Mark Reynolds. Software Inspection Certification 
System Submitted to BU OTD Ignition Program ($50/year). Funded. 

• Maggie Mulvihill (COM), Joe Bergantino (COM), Cornelius Hurley (CFLP), and Win 
Treese (Hariri Institute). Inside the Vault: Interactive Citizen Access to U.S. 
Government Data on Financial Institutions.3 Submitted to the Knight Foundation 
($250K/year). Semi-finalist in competition with over 800 entries; not funded. 

• Chris Hill et al (MIT), Claudio Rebbi et al (BU), David Kaeli et al (NEU). MRI 
Consortium: Acquisition of a Heterogeneous, Shared, Computing Instrument to 
Enable Science and Computing. NSF MRI Program ($1.6M/three years). Funded.          

Undergraduate Research and Other Student Programs 
In FY2013, the Hariri Institute continued it support of the Artemis Project, a student-led 
summer program for high school girls interested in learning about computing 
(http://www.bu.edu/lernet/artemis/). 

The Institute also supported the second year of BU’s Student Cluster Challenge team for the 
Supercomputing ’12 conference, the leading industry and research event for high-
performance computing. At the conference, the student team is challenged to assemble 
their compute cluster and use it to solve a series of scientific computing problems. 

                                                        
3  The BU proposal, including the required short video, can be seen at 

https://www.newschallenge.org/open/open-government/submission/interactive-citizen-
access-to-u.s.-government-data-on-financial-institutions/ 

http://www.bu.edu/lernet/artemis/
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The Institute has supported over a dozen undergraduate students who are working on 
projects being pursued at the Institute, including the Open Cloud Initiative under Orran 
Krieger (Hariri), the RISCS CloudTrust and SoftPhone projects, and neuronal modeling, 
under Mark Kramer (CAS/MA). 

The Institute is funding two UROP lines for students working with its faculty affiliates, 
including Doug Densmore (ENG/ECE) and Henry Lam (CAS/MA).  

Development and Other External Activities 
The Institute worked closely with various development teams at BU, including Corporate 
Relations, Federal Relations, Foundation Relations, and Alumni Relations. Some particular 
discussions included: 

• National Science Foundation 
• Defense Advanced Projects Research Agency (DARPA) 
• Department of Energy 
• National Institute of Standards and Technology (NIST) 
• Saudi Aramco 
• Accenture 
• IBM 
• SGI 
• Dell 
• Cisco 
• Qatar Foundation 
• Brazil National Labs 
• Individual BU alumni and development prospects 

The Institute also continued to coordinate some of the research-oriented activities in 
conjunction with the Massachusetts Green High Performance Computing Center (MGHPCC) 
and the Advanced Center for Cyber Security (ACSC), a regional non-profit organization that 
brings together industry, university, and government partners to address sophisticated 
cyber security challenges. 

Sample Press and Media Coverage 
Starting on May 21, 2013, a large number of press releases and media articles included 
quotes by Azer Bestavros regarding BU's choice of edX as a platform and its admission as a 
partner to the edX Consortium.  

 BU Today: BU Joins Leading Online Course Platform edX 
 Boston.com: edX adds Berklee, Boston University and a dozen more to online class initiative 
 Boston Globe: 15 schools join online classroom initiative 
 Boston Globe: edX, pioneer of online courses founded by Harvard and MIT, doubles in size 
 Daily Free Press: BU to offer MOOCs after joining online course platform edX 

On June 7, 2013, Azer Bestavros and Win Treese were interviewed for a story on Boston’s 
Channel 5 (WCVB), about the breaking story on leaks about the NSA surveillance program. 

http://www.bu.edu/today/2013/bu-joins-leading-online-course-platform-edx/
http://www.boston.com/yourcampus/news/boston_university/2013/05/edx_adds_berklee_boston_university_and_a_dozen_more_to_online_class_initiative.html
http://www.bostonglobe.com/metro/2013/05/21/edx-pioneer-online-courses-founded-harvard-and-mit-doubles-size/VmMGcNYD37lLuVWkyKDwCK/story.html
http://www.bostonglobe.com/metro/2013/05/21/edx-pioneer-online-courses-founded-harvard-and-mit-doubles-size/VmMGcNYD37lLuVWkyKDwCK/story.html
http://dailyfreepress.com/2013/05/21/bu-to-offer-moocs-after-joining-online-course-platform-edx/
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In a BostInno article on June 25th on the State of Massachusetts consideration of a pitch 
to incorporate computer science into the public school curriculum (making the subject a 
mandatory part of students’ education beginning as early as the eighth grade). The 
following are excerpts of the interview with Azer Bestavros. 

Azer Bestavros, a professor of computer science at Boston University and founding director of 
the Hariri Institute for Computing, thinks Massachusetts could further its role as a leader in 
public education by taking on the initiative to promote "computational thinking." By viewing 
complex questions through a computational lens, students could hold the key to understanding 
a range of areas from biology to finance to social networking. 

Developing computational thinking at an early age may also create a new generation of active 
creators as opposed to passive consumers.  “One can see it as a world that can be changed to 
match one’s needs, or one can see it as a world that somebody else designed for use in a very 
prescribed way,” Bestavros said. “The former view is an empowering view of oneself as a 
‘creator,’ whereas the latter is a mundane view of oneself as a ‘consumer’ or ‘user’ of somebody 
else’s creation.” 
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Faculty Affiliates 
As of June 30, 2013, ninety seven faculty members have joined the Institute as faculty 
affiliates, representing 34 different academic departments in 9 Schools at BU. The complete 
list of faculty affiliates is provided below.  
 

Name Affiliation/Department 
1. Ajay Joshi ENG/Electrical & Computer Engineering 
2. Alice Tseng CAS/History of Art & Architecture 
3. Andrea Berlin CAS/Archaeology 
4. Ari Trachtenberg ENG/Electrical & Computer Engineering 
5. Assaf Kfoury CAS/Computer Science 
6. Ayse Coskun ENG/Electrical & Computer Engineering 
7. Azer Bestavros CAS/Computer Science 
8. Barbara Shinn-Cunningham ENG/Biomedical Engineering 
9. Benjamin Lubin SMG/Information Systems 
10. Carol Neidle CAS/Romance Studies 
11. Chris Dellarocas ENGBiomedical Engineering 
12. Christophe Chamley CAS/Economics 
13. Christos Cassandras ENG/Systems Engineering 
14. Claudio Chamon CAS/Physics 
15. Claudio Rebbi CAS/Physics 
16. Cornelius Hurley LAW 
17. Daniel Segre CAS/Biology 
18. David Castanon ENG/Electrical & Computer Engineering 
19. David Coker CAS/Chemistry 
20. David Ozonoff SPH/Environmental Health 
21. David Starobinski ENG/Electrical & Computer Engineering 
22. Dino Christenson CAS/Political Science 
23. Douglas Densmore ENG/Electrical & Computer Engineering 
24. Emma Previato CAS/Mathematics & Statistics 
25. Ennio Mingolla CAS/Psychology 
26. Evimaria Terzi CAS/Computer Science 
27. Feng Wang CAS/Chemistry 
28. Gary Benson CAS/Computer Science 
29. George Kollios CAS/Computer Science 
30. Giorgos Zervas SMG/Marketing 
31. Greg McDaniel ENG/Mechanical Engineering 
32. Gregg Jaeger CGS/Natural Sciences 
33. Harold Park ENG/Mechanical Engineering 
34. Henry Lam CAS/Mathematics & Statistics 
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35. Howard Eichenbaum CAS/Psychology 
36. Ibrahim Matta CAS/Computer Science 
37. Ioannis Paschalidis ENG/Electrical & Computer Engineering 
38. James Galagan ENG/Biomedical Engineering 
39. Jason Bohland SAR/Health Sciences 
40. Jason Ritt ENG/Biomedical Engineering 
41. Jodi Cranston CAS/History of Art & Architecture 
42. John Byers CAS/Computer Science 
43. John Gerring CAS/Political Science 
44. John Straub CAS/Chemistry 
45. Jonathan Appavoo CAS/Computer Science 
46. Kamal Sen ENG/Biomedical Engineering 
47. Karen Allen CAS/Chemistry 
48. Keith Ericson SMG/Markets, Public Policy, and Law 
49. Laurel Smith-Doerr CAS/Sociology 
50. Leonid A. Levin CAS/Computer Science 
51. Leonid Reyzin CAS/Computer Science 
52. Lorena Barba ENG/Mechanical Engineering 
53. Luis Carvalho CAS/Mathematics & Statistics 
54. Marc Lenburg MED/Medicine 
55. Marc Rysman CAS/Economics 
56. Margrit Betke CAS/Computer Science 
57. Mark Crovella CAS/Computer Science 
58. Mark Friedl CAS/Geography & Environment 
59. Mark Kon CAS/Mathematics & Statistics 
60. Mark Kramer CAS/Mathematics & Statistics 
61. Martin Herbordt ENG/Electrical & Computer Engineering 
62. Maurice Lee CAS/English 
63. Meers Oppenheim CAS/Astronomy 
64. Meg Tyler CGS/Humanities 
65. Merav Opher CAS/Astronomy 
66. Michael Caramanis ENG/Mechanical Engineering 
67. Muhammad Zaman ENG/Biomedical Engineering 
68. Nachiketa Sahoo SMG/Information Systems 
69. Paul Barbone ENG/Mechanical Engineering 
70. Paul Withers CAS/Astronomy 
71. Peter Buston CAS/Biology 
72. Peter Gacs CAS/Computer Science 
73. Rama  Bansil CAS/Physics 
74. Ran Canetti CAS/Computer Science 
75. Richard Brower ENG/Electrical & Computer Engineering 
76. Robert Friedman MED/Medicine 
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77. Roscoe Giles ENG/Electrical & Computer Engineering 
78. Salomon Amar SDM/Molecular & Cell Biology 
79. Samuel Isaacson CAS/Mathematics & Statistics 
80. Sarah Frederick CAS/Modern Languages & Comparative Literature 
81. Sharon Goldberg CAS/Computer Science 
82. Sheryl Grace ENG/Mechanical Engineering 
83. Sidney Redner CAS/Physics 
84. Simon Kasif ENG/Biomedical Engineering 
85. Stan Sclaroff CAS/Computer Science 
86. Stefano Monti MED/Medicine 
87. Stephen Grossberg CAS/Mathematics & Statistics 
88. Steve Homer CAS/Computer Science 
89. Strom Thacker CAS/International Relations 
90. Tanya Zlateva MET/Computer Science 
91. Taylor Boas CAS/Political Science 
92. Tereasa Brainerd CAS/Astronomy 
93. Thomas DC Little ENG/Electrical & Computer Engineering 
94. Thomas Kepler MED/Microbiology 
95. Thomas Kunz CAS/Biology 
96. W. Jeffrey Hughes CAS/Astronomy 
97. William Eldred CAS/Biology 
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Postlude 
Computation and digital data are sweeping over every area of research at BU. While some 
traditionally computational fields, such as physics, have been applying computational 
techniques for decades, others, such as archaeology, have barely scratched the surface. In 
all cases, the sheer amount of digital data available is increasing at a ferocious rate. The 
critical resource for continued progress in research, then, is a growing cadre of scientists 
who think computationally, and who can apply a growing body of analytical techniques in 
solving hard research problems. Growing these capabilities is central to the mission of the 
Hariri Institute, and it also gives the Institute an unparalleled opportunity to affect the 
productivity of all manner of scientific research at BU.  
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