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WE LIVE IN AN AGE OF UBIQUITOUS DATA. VAST AMOUNTS 
OF new data are produced each day, from sources as diverse 
as the online interactions among people, wearable health 

monitors, and sensor networks measuring weather and traffic. The 
dramatic rise in our ability to gather, store, and analyze “Big Data” is 
revolutionizing business, government, science, medicine, and education. 

The University of Massachusetts is a leader in managing Big Data—
massive amounts of information that is collected, analyzed and harnessed 
for new discovery and smart decision-making—and data science—the 
interdisciplinary and complex mining of knowledge from Big Data. Our 
five campuses, the flagship in Amherst, the medical school in Worcester, 
and the Boston, Dartmouth, and Lowell campuses have world-leading 
strengths in three key complementary areas: (1) building infrastructure 
to access and process Big Data efficiently and effectively; (2) developing 
machine learning analytics that construct statistical models and make 
accurate, meaningful predictions; and (3) creating applications in a wide 
range of fields, from fighting terrorism to finding cures for diseases. 

> More than 200 UMass faculty members working in areas 
directly related to data science have collectively generated 
nearly $180 million in research funding since 2010 and are 
recognized internationally for their research. 

These researchers have established partnerships with many Fortune 500 
companies, including Google, Yahoo, Amazon, Oracle, Raytheon, BAE and 
MassMutual.

> The pioneering UMass research in data science dovetails with 
the needs of the nearly 500 Massachusetts companies tapping 
into Big Data to improve our world and their bottom lines. 

These firms have already attracted the interest of many investors. Private 
investment in Big Data in Massachusetts since 2000 has totaled $2.5 billion.

Tools for data science, and students trained to wield and extend 

those tools, are in high demand because these techniques have the power 
to increase productivity, develop insights into patterns of human behavior, 
transform existing business practices, and spawn entirely new industries. 

In addition to driving data science innovation and discovery, the 
UMass system is the pipeline for Massachusetts’s data science workforce. 
UMass awarded 17 percent of the 1,000 data science degrees granted 
statewide in 2012. The majority of graduates from comprehensive 
bachelor’s, master’s, and doctoral programs remain in their home state. 
No doubt they will be critical to filling 120,000 Big Data jobs expected by 
2018. Equally as important, educated workers will keep Big Data firms 
thriving in Massachusetts and support the burgeoning industry. This will 
increase the prosperity and well-being of the Commonwealth. 

As a public research university with a state wide geographic 
presence, UMass is uniquely positioned to spur economic engagement and 
contribute to Big Data for solving problems in all economic sectors from 
agriculture and fisheries to manufacturing and health care. For example, 

> UMass professors are trailblazers in the field of wearable 
motion sensors, and the Amherst campus is a founding 
member of a national center of excellence focused on 
using mobile sensor data to improve patient health. 

Maintaining the Commonwealth’s leadership role in Big Data will 
require continuing collaboration among UMass, the private sector, and 
state government. Through concerted efforts and targeted investments 
in talent, educational programs, and infrastructure, Massachusetts and 
UMass will be well equipped to emerge as an international hub of data 
science discoveries and innovation, home to coveted degree programs, 
and a primary source for the next generation of Big Data scientists.

This report is organized around each campus’s Big Data activities, 
research centers, labs, and institutes, and highlights of faculty at 
work. An appendix lists all faculty members by name, along with their 
academic department affiliation and research focus area(s).

EXECUTIVE SUMMARY



4 DATA SCIENCE FOR THE COMMONWEALTH – POWERED BY THE UNIVERSITY OF MASSACHUSETTS

OVER THE LAST SEVERAL YEARS THERE HAS BEEN A GREAT DEAL  
of buzz around data science and “Big Data.” We live in an Informa-
tion Age, with institutions and individuals creating a significant, and 

ever-expanding, digital footprint. The McKinsey Global Institute recently 
estimated that companies and consumers were creating between six and 
seven exabytes of data annually—the equivalent of filling 60,000 Libraries 
of Congress each year.1  IBM suggests that 90% of data in the world today 
were created over the past two years.2  These data include more traditional 
column-and-row databases such as medical and transactional records, 
as well as less structured forms of data such as photos, satellite imagery, 
audio and video files, and text. The vast processing power of digital devices 

today, coupled with the ubiquity of personal computing technology has 
fundamentally changed how we do work, how we communicate 

with others, and how we live our lives. The expansion of 
processing power and democratization of computer access 

has unleashed a massive torrent of data; it has also 
enabled the development of innovative tools and 

techniques designed to mine Big Data for previously 
undetectable and valuable insights. 

Advancements in data science, driven by 
university research, present exciting opportunities 
for companies, governmental agencies, and 

institutions to harness the power of Big Data. All 
manner of organizations, companies, government, and 

non-profits, are using advanced data science to harness the 
power of Big Data to develop new products and make informed decisions 
to improve the quality of our lives. These potential opportunities cut across 
a number of sectors, including health care, financial services, energy, 
education, transportation and manufacturing. These examples include 
medical researchers developing novel drugs and cancer treatments, 
university researchers using predictive analytics in policing, and advanced 
satellite data to study weather and the impacts of global climate change. 

The scientific discovery and economic development potential of  
data sciences in Massachusetts can be huge. In particular…

> the Commonwealth has large concentrations of three key 
groups critical in capitalizing on the vast opportunities in 
the data sciences: 

1)    High-tech firms that can exploit innovation in data 
science; 

2)    Educational institutions capable of producing highly 
trained experts in data sciences at the bachelor’s, 
master’s, and Ph.D. level; and 

3)    Research institutions capable of producing the 
methods and technologies that will drive future 
innovation in data science. 

Home to more than 200 faculty members and 30 different research 
centers, institutions, and laboratories focused on data sciences, the UMass 
System stands at the forefront of the data sciences ecosystem in the 
Commonwealth. Today, the UMass System graduates nearly 1,000 data 
scientists annually. Since 2010, faculty and researchers in the system 
working in Big Data have received over $178 million in funding from 
federal, state, non-profit, and industry partners. Notable government 
funders include the National Institutes of Health (NIH), the National 
Science Foundation (NSF), and the Defense Department. Notable industry 
partnerships include SRI International, Raytheon, and Google. 

At the request of the UMass President’s Office (UMPO), with support 
from the Amherst campus, the following report looks at UMass system-
wide research and education activities in data science, particularly 
within the context of the Big Data ecosystem burgeoning throughout the 
Commonwealth of Massachusetts. The objective of this report is to organize 
the understanding of the university’s strengths and opportunities in data 
science, with a particular focus on how these activities are contributing to 
the evolving body of knowledge around Big Data in both the academic and 

1 McKinsey Global Institute, “Big Data: The Next Frontier of Innovation, Competition, and Productivity,” June 2011.
2 http://www-01.ibm.com/software/data/bigdata/what-is-big-data.html

BIG DATA – INTRODUCTION AND CONTEXT
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BIG DATA – INTRODUCTION AND CONTEXT

business communities. Critical to this effort is how the UMass System is 
responding to and partnering with industry leaders, as well as training the 
next generation of data scientists in the Commonwealth. 

What is “Big Data”?
While there is no agreed-upon definition of “Big Data,” it can typically 

be thought of as datasets that are large, complex, and generated at high 
speeds. Related to Big Data is the concept of “data science,” or the process 
of acquiring, managing, analyzing, and extracting knowledge from large 
and complex digital information. Put in another way, Big Data can be 
thought of as the popular understanding of the massive amount of data 
available, whereas data science is the extraction of knowledge from those 
massive datasets. 

> The focus of this report is on data science and how UMass 
faculty are helping to add value to Big Data in academic, non-
profit, government, and business settings. 

Big Data cuts across different types of technologies and industries 
and refers to information that cannot be processed or analyzed using 
traditional techniques in a timely or cost-effective manner. The most 
common descriptions of Big Data highlight that it is information that is 
high volume, high velocity, and/or high variety. 

> VOLUME — The most obvious characteristic of Big Data is its 
sheer size. Big Data refers to information that is typically much 
larger than traditional databases. Moreover, these large data sets 
are being generated by a multitude of sources. Every day, online 
retailers, cell phone providers, government agencies, and social 
media platforms are all tracking and storing massive amounts 
of data that may appear incidental to the primary purpose of our 
online activities, but which represent a source potentially valuable 

insights about behavior, trends, preferences, and associations that 
can only be revealed by large-scale data aggregation and analysis. 

> VARIETY — The increased volume of data also leads to increased 
varieties of information. Big Data can be more structured 
information, such as databases that are neatly formatted in 
columns and rows. Increasingly, however, Big Data also refers to 
unstructured data such as social media activity; audio, video, or 
picture files; written text; location-based data; and sensor data. 

> VELOCITY — Velocity refers to the speed at which data 
is collected, processed, and analyzed. There are two main 
components to data velocity. First, Big Data platforms must be able 
to handle data as they arrive. Second, data need to be processed 
instantly. A good example of such data is the Global Positioning 
System (GPS) in a mobile device. While on its face, the “task” of a 
GPS in a mobile device seems simple, in actuality these systems 
need to collect and respond immediately to locational data in order 
to give the user proper information for getting to a desired location. 

Why is Big Data important?

> Public policy makers, venture capitalists, and industry 
experts have identified data science as the next “cutting-
edge” sector of the knowledge economy. 

Advancements in data science can help improve decision-making in such 
fields as healthcare, manufacturing, energy efficiency, environmental 
sustainability, education and job training, transportation, government 
operations, and research and development. In search of these potential 
advancements, government and industry, from venture capital to corporate 
giants, have made extensive investments in the data science community. 

200UMass faculty members 
already working on research 
related to data science

UMass research centers, 
institutions, and laboratories 
focused in data sciences

Million committed by 
federal agencies to data 
science out to 201730+ $200+
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For example, in 2012 the Obama Administration launched a national Big 
Data Research and Development Initiative. Federal agencies including the 
Defense Department, the Energy Department, the National Institutes of 
Health (NIH), and the National Science Foundation (NSF) committed more 
than $200 million in grant and funding opportunities around data sciences 
out to 2017. The goals of the initiative were to advance technologies 
around Big Data; accelerate the pace of discovery in science, technology, 
and related fields; and expand workforce training opportunities for skilled 
positions. In 2012 alone, the Federal Government invested over $92 million 
in various efforts around Big Data.3  Venture capitalists are also funding 
heavily in Big Data. In 2011, two aspects of Big Data technologies, Hadoop 
and NoSQL, received $350 million in venture capital. This amount was 
more than three times what they had received the previous year.4 

Massachusetts stands out as a leader in the Big Data revolution 
in the U.S. According to the 2014 Big Data report by the Massachusetts 
Technology Collaborative (MassTech), the Commonwealth ranks fifth 
among U.S. states in federal funding for Big Data research and applications, 
and fourth in funding per capita. There are nearly 500 companies in 
Massachusetts working in data science, with 80 starting up in the last 
four years. Since 2000, more than 240 angel investors and venture capital 
firms have invested over $2.5 billion in Massachusetts-based Big Data 
companies, including such firms as Hubspot, Jumptap, Hadapt, and Attivio. 
Massachusetts colleges and universities graduate nearly 5,600 students 
annually from data science-related programs. As a result, 

> the Commonwealth has the highest concentration of data 
science graduates per capita in the U.S. 

The Mass Technology Leadership Council (MassTLC) estimates that 
there are currently 12,000 people employed in Big Data companies in the 
Commonwealth, with another 58,000 employed as various types of data 
scientists and managers in high technology firms. MassTLC estimates 
there will be up to 120,000 jobs in Big Data in the Commonwealth by 2018 

as organizations continue to expand and integrate data science systems 
and capabilities.5 

The UMass System joins the other institutions of higher learning 
in the Commonwealth at the forefront of the Big Data ecosystem in 
Massachusetts. 

> UMass boasts academic leadership in the fields of data 
analytics, cyberinfrastructure, computer applications, and 
intellectual discovery. 

UMass faculty and research centers have partnered with various high-
profile companies regarding data collection and analysis including 
Google, Yahoo, and IBM. Moreover, the UMass System is producing the 
next generation of data scientists in the Commonwealth. According to 
MassTech, the four undergraduate and graduate campuses of Amherst, 
Boston, Dartmouth, and Lowell produced nearly 1,000 data science 
graduates in 2012, or 17 percent of the total for all Massachusetts 
institutions. In the same report, MassTech found that graduates of the 
UMass System were more likely to continue their careers in Massachusetts 
than students from local private institutions.6  This means that 

> UMass is not only an important driver of Big Data innovation 
in the Commonwealth currently, but the UMass System 
serves as a primary feeder to the talent supply in this 
emerging sector of the economy. 

3 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.2 http://www-01.ibm.com/software/data/bigdata/what-is-big-data.html 
4 Mass Technology Leadership Council, “Big Data and Analytics: A Major Opportunity for Massachusetts,” 2012. 
5 Ibid.
6 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.  This analysis focused on UMass Amherst and MIT. Research consistently shows that college graduates from 
public institutions are more likely to be from and stay in the region after graduation than students at private institutions.  For 
an example of such work, see Alicia Sasser Modestino, “Retaining Recent College Graduates in New England: An Update on 
Current Trends,” May 2013.

$2.5Billion in private investment 
since 2000 in Massachusetts-
based Big Data companies

Massachusetts companies 
working in data science, with 80 
start-ups in the last four years

projected jobs in  
Big Data by 2018 in 
Massachusetts500 120K
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OVER THE SUMMER AND FALL OF 2014, THE UMASS PRESIDENT’S 
Office assembled multi-campus working groups to identify the 
size and scope of data science related activities on each of the five 

campuses. Campus representatives were asked to report on data science 
activities, including major initiatives, infrastructure, industry engagement, 
educational offerings, and broader scientific and applied impacts. In 
general, data science faculty across the UMass System work in a variety 
of different topic areas, including but not limited to computational biology, 
bioinformatics, data visualization, machine learning, high-performance 
computing, clinical data, sensor data, web analytics, predictive computing, 
and cyberinfrastructure. 

> Three major “areas of innovation” were identified across the 
five campuses:  analytics, infrastructure, and applications.

It should be noted that while we discuss these areas of innovation 
as separate categories, the reality is that the work of the various 
research and academic centers throughout the UMass System can 
often be in two or all three areas of innovation at the same time. For 
example, efforts around data analytics can be directly related to work 
in cyberinfrastructure. That said, this typology provides a framework 
for understanding the various types of data science work taking place 
throughout the UMass System.

Analytics
Analytics in data science is a catch-all term for the statistical 

methods and algorithms used for analyzing and creating data. 

> Analytics are the underlying data science models that 
connect the needs of a data application with the power of 
large-scale computation. 

Analytics may include new theoretical analyses or empirical evaluations 
of existing models or the development of completely new models and 
algorithms for a given application. For example, Deepak Ganesan and 
Benjamin Marlin of the Computer Science Department are part of the 
National Center of Excellence for Mobile Sensor Data-to-Knowledge 
(MD2K), which is focused on developing computational tools to aid in the 
collection and analysis of large-scale health data generated by mobile 
and wearable sensors. Mobile sensors have the potential to accelerate 
biomedical discovery and optimize care delivery. However, the challenge 
is making the technology robust, scalable, and energy- and cost-efficient 
while still maintaining the security and privacy of the data.

Infrastructure

> Big Data infrastructure is the computing hardware and 
software that makes data analytics go. 

Infrastructure refers to the computer systems that provide the foundation 
for large-scale data analytics and applications, such as databases and 
distributed data stores, cloud computing systems, and parallel data-
processing platforms. Infrastructure provides the hardware support for 
data acquisition, management, mining, visualization, and integration. 
Privacy considerations and data provenance are also important 
components of Big Data architecture. 

Data science infrastructure also includes field collection, data 
management, and integration, such as platforms related to clinical data, 
sensor data, and web analytics. One of the important trends in Big Data is 
the increasing interconnections among data sets. As data sets grow in size 
and complexity, they end up “bumping into” other data sets in ways that 
can enhance the value of each database. For example, weather and event 
data are being used to improve traffic estimates and fine-grained data 

THE UMASS SYSTEM AND  
DATA SCIENCE – AREAS OF INNOVATION
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from personal-health monitors are being used to augment patient medical 
records. 

> At the UMass Medical School in Worcester researchers are 
working with private industry on developing “synthetic” 
electronic medical records that combine disconnected 
patient data. 

Patient information can be generated in various places in a hospital and is 
not always linked together. Advancements in this type of data integration 
can lead to better data management and long-term research in the 
medical field.

Issues of infrastructure have both internal and external components. 
Each campus has staff trained in providing and responding to the storage 
and processing needs of the various research centers and faculty on 
campus. This is the internal part of infrastructure. The external part 
includes those research endeavors and industry partnerships focused 
on infrastructure. In both cases, dealing with these challenges requires 
advanced database architecture in such programs and techniques as  
No SQL/SQL and Hadoop. 

> As an example of this kind of work, faculty at UMass 
Lowell are working with private industry and government 
organizations, including Hewlett Packard, Raytheon, and 
the United States Air Force, to develop high-performance 
computing (HPC) data solutions for handling Big Data.

Applications
The term “applications” in Big Data refers to the specialized use of 

data analytics, and underlying infrastructure to analyze and solve real-
world problems. 

> Big Data applications use data science algorithms and 
models to derive knowledge and support decision-making 
relevant to specific domains such as public health, 
sustainability, ecology, or public policy. 

Put in another way, data science applications put data science infra-
structure and analytics to use in solving specific problems in business, 
government, and science. For example, researchers at the Amherst 
campus are using data collection and analytics to better understand traffic 
patterns in the Pioneer Valley to help minimize accidents and fatalities. In 
another example, faculty and students on the Lowell campus worked with 
Metropolitan Area Planning Council and the Boston Foundation to develop 
a demographic and economic data-visualization platform used by various 
government and non-profit organizations. 

DATA SCIENCE FOR THE COMMONWEALTH – POWERED BY THE UNIVERSITY OF MASSACHUSETTS
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BY THE NUMBERS>  200+ faculty members working in research areas related to Big Data.

>  63 different departments offering data science expertise.

>  33 research groups, centers, and laboratories focusing on various facets 
of Big Data-related research.

>  More than 2,300 publications and 45,000 academic citations for 
faculty working in areas related to data science at UMass during their 
UMass careers.

>  Over $178 million in federal, state, industry, and foundation funding 
for investigators working in areas related to data science since 2010.

>  Nearly 1,000 data science graduates from the UMass System in 2012,  
or 17% of all data science degrees in the Commonwealth.

Major sources of data science-related funding to UMASS since 2010*
Source Number of Awards Total of Awards Type

National Institutes of Health 142 $61M Federal

National Science Foundation 104 $22M Federal

DARPA 8 $13M Federal

Howard Hughes Medical Institute 5 $7M NGO

SRI International 23 $3M Industry

U.S. Dept. of Energy 9 $3M Federal

NASA 31 $3M Federal

Raytheon 11 $3M Industry

U.S. Department of Justice 6 $3M Federal

Technology Against ALS 7 $2M Industry

*Source: Offices of Grants and Contracts Administration at the Amherst, Boston, Dartmouth, Lowell and Worcester campuses.

Sources of data science-related 
funding to UMass since 2010*

Hospitals

Federal

   State

NGO

University

Industry

AS OF APRIL 2015
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Overview
The Amherst campus is a world leader in research and education 

across many areas of data science. Data science-related faculty on 
the Amherst campus span computer science, statistics, mathematics, 
engineering, education, health science, the natural sciences, as well as the 
digital arts and humanities—across which there is a long-track record of 
multi-disciplinary work. Since September 2010, faculty members working in 
Big Data-related areas have won more than $51 million in research grants 
from a range of sponsors including federal agencies such as the National 
Science Foundation (NSF), the National Institutes of Health (NIH), and the 
U.S. Air Force. The total includes $13 million in industry and foundation 
funding representing collaborations with such companies as IBM, Oracle, 
Google, and Raytheon. 

> Recent Big Data industry collaborators with the Amherst 
campus include more than 25 companies, 60 percent of 
which are located in Massachusetts. 

Some the collaborators include Adobe Systems, BAE, BBN, Cisco, EMC, 
FINRA, Google, HP, IBM, Leidos (formerly SAIC), Oracle, Raytheon, Sarnoff, 
MassMutual, Pratt & Whitney, TripAdvisor, and Yahoo.

In 2012, the Amherst campus graduated over 300 data scientists from 
programs in computer and information sciences, computer engineering, 
and mathematics and statistics.7  Currently, the campus offers degrees, 
certificates, and courses in informatics, data mining, knowledge discovery 
and computational social science, mobile health sensing, applied machine 
learning, text data processing, graphical modeling, and security and privacy. 

> UMass Amherst students trained in data science are in high 
demand. Amherst campus data science undergraduates, 
graduate students and postdocs take jobs at top institutions.

These include faculty positions at Berkeley, Cornell, Purdue, Michigan, 
University College London, and University of Edinburgh, and industrial 

research and engineering jobs at Google, Yahoo, Microsoft, IBM, Apple, 
Amazon, eBay, Oracle, Thomson Reuters, EMC, MITRE, BAE, BBN, Trip-
Advisor, Monster.com, and others, as well as leadership positions at startups.

Campus Activities
There are at least 75 faculty members on the Amherst campus 

working in data science-related research areas. These faculty members 
come from a wide variety of academic departments, including:

 
•  Biochemistry and Molecular 

Biology
• Biostatistics
•  Civil and Environmental 

Engineering 
• Computer Science
• Economics
•  Electrical and Computer 

Engineering
• Geosciences

• Information Technology
• Linguistics
• Management 
• Mathematics and Statistics
• Physics
• Political Science
• Psychology
• Public Health
• Sociology
• Veterinary and Animal Science

During their respective careers at UMass, these UMass Amherst faculty 
members have published over 900 research papers and have been cited by 
other academics in the field nearly 11,000 times.8  The publications, and 
other scholarly output from the Amherst campus, represent foundational 
capabilities in many areas of data science including and especially: machine 
learning; data gathering and interpretation; data quality; data protection and 
privacy; big and fast data analytics; and data science theory.

The Amherst campus boasts particular expertise in data analytics 
and applications, particularly in computing and computer sciences. The 

7 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014. 
8 Statistics on the number of papers published and associated citations presented in this report, sourced from Thomson- 
 Reuters Web of Science database, do not include conference publications and therefore may not fully reflect the scholarly 
output of faculty in disciplines, such as computer science, that rely heavily on conference publications.

AMHERST CAMPUS
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School of Computer Science (SCS) is responsible for over 75 percent of 
the grant funding the campus has received since September 2010. SCS 
faculty members, alongside colleagues from other academic departments, 
are engaged in collaborative research with industrial and government 
partners aimed at a range of important applications such as: business 
analytics with MassMutual, Pratt & Whitney, BAE, Cisco and Monster.
com; health and biomedicine with support from the National Institutes 
of Health; information economy with Google, Yahoo, Oracle and Adobe; 
education with Apple, Microsoft, and the Gates Foundation; and energy, 
sustainability and climate with municipal utilities, wildlife managers, 
and regional councils of government.

Faculty in the Department of Mathematics and Statistics are 
developing the statistical theory and methodology underlying Big Data, 
and also collaborating with application domain researchers in biostatistics, 
social sciences, healthcare and more. Faculty in the social and behavioral 
sciences are collaborating with experts in computer science, engineering, 

and statistics to apply innovative computational tools to inferential 
challenges and practical problems of the social world. Overall, UMass 
Amherst researchers are active in statewide initiatives in Big Data, high-
performance computing, and the foundations and application of data 
science in life sciences, in particular through their leadership in the 
Massachusetts Green High Performance Computing Center and activities 
supported through the Massachusetts Life Sciences Center.

Research Centers, Laboratories, and Institutes
The Amherst campus features 10 research groups and laboratories 

focusing on various facets of Big Data: 

The Center for Data Science (CDS):  The newly established Center 
for Data Science, in the School of Computer Science (SCS), serves as a 
hub for many data science activities on campus. It brings together faculty 
representing historic SCS strengths in machine learning, knowledge 
discovery, artificial intelligence, theory, high-performance computing, 
databases, and data privacy, while also including faculty affiliates from 
many departments across campus. It organizes workshops and weekly 
seminar series hosting international and local speakers. Next year it will 

AMHERST CAMPUS

John Goodhue, director of the Massachusetts Green High Performance Computing Center, during a tour of 
the center’s high-performance computers and cooling systems.

Preventing fraud in the U.S. Securities Industry was the focus of a multi-year study 
by the research group of UMass Amherst Associate Professor David Jensen. The 
study constructed a statistical model of key variables in predicting which brokers 
are worthy of further investigation by field examiners of the National Association of 
Securities Dealers, who were provided data and research support for the study. The 
structure of one statistical model constructed during the project is shown below, 
drawn from a paper by Jensen and then UMass graduate student Jennifer Neville. 
Neville, Jennifer, and David Jensen. The Journal of Machine Learning Research 8 (2007): 653-692.
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offer a MS degree in Data Science. The Center was launched in 2015 and in 
the coming years will be hiring many new faculty to complement existing 
campus expertise. CDS Director and SCS Professor Andrew McCallum is 
the current president of the International Machine Learning Society.

Center for Intelligent Information Retrieval (CIIR):  CIIR is an 
internationally recognized center in the areas of information retrieval 
and extraction, developing tools for effective and efficient access to large 
networks of heterogeneous, multimedia information. Over its 20-year 
history, CIIR faculty have published over 900 papers, worked with over 90 
government and industry partners, and distributed open source software 
that is used worldwide.

Climate System Research Center:  Using powerful computational 
models among other tools, the Climate System Research Center is 
focused on the climate system, climatic variability and global change 
issues, from contemporary climate variations, their causes and 
consequences, to paleoclimatic and paleoenvironmental changes.

Database and Information Management Laboratory:  This group 
builds systems for efficiently and securely managing data. The lab 
conducts research on developing a real-time analytics platform for big 
data applications, and seeks to use this platform to enable big data 
analytics in diverse fields ranging from enterprise data analytics, social 
network analysis, genomics and smart grids.

Information Extraction and Synthesis Laboratory (IESL):  IESL 
aims to increase the analytical capacity of working with unstructured 
text. IESL is especially interested in information extraction from the 
Web, understanding the connections between people and between 
organizations, social network analysis, and mining scientific literature. 

Institute for Computational Biology, Biostatistics and 
Bioinformatics (ICB3):  ICB3 is an interdisciplinary institute working at 
the intersection of computational, biomedical and translational research. 
Participating faculty bring expertise in biology, biostatistics and computer 
science to work on shared challenges and interests.

The Knowledge Discovery Laboratory (KDL):  KDL investigates how 
to find useful patterns in large and complex databases. The laboratory 
studies the underlying principles of data analysis algorithms, develops 
innovative techniques for discovering causal models from experimental 
and observational data, and applies those techniques to practical tasks in 
areas such as reducing fraud, understanding social systems, developing 
engineering and scientific models, and managing complex technical systems.

The Machine Learning for Data Science Laboratory:  Located in 
the School of Computer Science, this laboratory is a multi-faculty group 
focusing on the development of machine learning models and algorithms 
for addressing a variety of challenging problems in the emerging areas of 
computational social science, ecology, behavioral science and medicine. 

Homophily, the tendency of 
similar nodes to be connected, 
is a characteristic of many 
real-world networks. So is 
the existence of nodes with 
uncommonly large numbers  
of connections. The networks 
in this graphic show increasing 
homophily from left to right 
and a decreasing density of 
high-degree nodes from top  
to bottom.
Courtesy of David Jensen, Professor of Computer Science, UMass Amherst.  
Şimşek, Özgür, and David Jensen, Proceedings of the National Academy of Sciences 105.35 (2008): 12758-12762.
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UMass Computational Social Science Institute (CSSI):  This diverse 
community aims to address the challenges and opportunities presented 
by collecting, storing, and analyzing large-scale data related to the social 
world. With 45 faculty affiliates from 12 disciplines, the institute hosts 
research at the intersection of computational methods and social science 
problems, inspiring innovations in both communities. Affiliates discover 
and interpret patterns in text from computer-mediated communication, 
study the dynamics of social interaction through wearable sensors and 
audio recordings, observe the structure of labor markets through archival 
records on millions of employment transitions, or use computational 
models to design public health interventions that harness peer influence in 
adolescent social networks.

UMass SAFE Traffic Safety Research Program:  UMassSafe is a 
multidisciplinary traffic safety research program housed in the UMass 
Transportation Center in the College of Engineering. UMassSafe works 
with many state and federal agencies in collecting and analyzing crash-
related data, providing online data access, developing training materials, 
and examining data quality issues.

Amherst Faculty in Action
In October 2014, computer scientists Deepak Ganesan and Benjamin 

Marlin were among a group of researchers across 12 different institutions 
to receive NIH funding to establish the National Center of Excellence for 
Mobile Sensor Data-to-Knowledge (MD2K). These centers will be focused 
on developing computational tools to facilitate the collection and analysis 
of large-scale health data through wearable mobile sensors. 

> The goal of the MD2K Center is to both improve the data 
collection and technology surrounding wearable mobile 
sensors, as well as track important health markers in patients. 

Mobile sensors offer exciting opportunities for accelerating biomedical 
discovery and optimizing care delivery in the health sciences. Professors 
Ganesan and Marlin will be working with mobile health sensing data to 
infer measures of patient health, particularly as they related to behavioral, 
physical, social, and environmental risk factors. The Amherst team will 
be focused on real-time data collected through body-worn sensors with 
an eye toward predicting adverse health events around smoking and 
congestive heart failure. 

The Amherst center will be sharing $10.8 million in NIH funding over 
a four-year period. Other collaborating institutions include Cornell Tech, 
Georgia Tech, Northwestern, Ohio State, Rice, UCLA, UC San Diego, UC 
San Francisco, the University of Memphis, the University of Michigan, and 
non-profit Open mHealth. 

Deepak Ganesan and Benjamin Marlin, Computer Science Department, UMass Amherst
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Overview
There are at least 48 faculty members and research staff on the 

UMass Boston campus working in areas linked to Big Data. Faculty 
expertise on the Boston campus includes data mining and machine 
learning; computational sciences; conservation biology and natural 
resources management; environmental monitoring and global change 
research; educational evaluation and policy studies; marketing research; 
public policy and public affairs; survey, social and behavioral research; 
urban health and health disparity, and urban planning and community 
development. 

> UMass Boston faculty members focus on both fundamental 
and applied research in the data science field. 

For example, Professors Dan Simovici and Chabane Djeraba have written 
popular textbooks related to computer science theory.9  Other notable 
work of UMass Boston faculty includes genomic and proteomic data 
mining, RNA analysis, cancer genomics for personalized cancer treatment, 
analysis of global satellite imagery data, object detection from planetary 
images, long-lead weather forecasting, residential burglary crime 
forecasting, text mining in social media, and community development 
social science and public policy research.

Since September 2010, faculty members and research staff working 
in Big Data-related areas on the Boston campus have won more than 
$30 million in federal, state, and private funding, most notably from 
the National Science Foundation, the National Institutes of Health, the 
National Aeronautics and Space Administration, the U.S. Department of 
Education, the Massachusetts Life Sciences Center, as well as various 
partnerships with other universities including Dana Farber Cancer Institute, 
Yale, Purdue, Northwestern, Northeastern, the Ohio State University, 
Tufts, George Mason University, University of Vermont, and the University 
of Houston. UMass Boston faculty also have research engagements with 
various industry leaders, including Nvidia, Nike, Converse, IBM, and Pfizer. 

In 2012, the Boston campus graduated 100 data scientists from 
programs in computer and information sciences, mathematics, and 
statistics.10  In addition, the Computer Science Department offers courses 
in database architecture and data mining, as well as developing a data 
analytics track in its graduate program. The College of Science and 
Mathematics is designing a new Ph.D. program in computational sciences. 
The Computer Science Department also created a cybersecurity lab and 
is planning a cybersecurity track for undergraduates. The School for the 
Environment offers geospatial analysis training for majors, minors, and 
graduate students. The Department of Public Policy and Public Affairs 
also offers a geographic information systems (GIS) doctoral elective. 
The Department of Management Science and Information Systems has 
recently launched two new graduate certificate programs in Business 
Analytics and Healthcare Informatics.

Campus Activities
UMass Boston faculty members working in Big Data come from a 

wide variety of schools and departments, including:
 

• Anthropology
• Biology
• Chemistry
• Computer Science
• Economics
• Leadership in Education 
• Engineering
• School for the Environment
•  School for Global Inclusion and 

Social Development

• Gerontology
•  Management Science and 

Information Systems
• Mathematics
• Physics
• Political Science
• Psychology
• Public Policy and Public Affairs
• Sociology

 

BOSTON CAMPUS

9 Dan A. Simovici, 2012. Linear Algebra Tools For Data Mining, World Scientific Publishing Company, 880 p.; Dan A. Simovici 
and Chabane Djeraba, 2014. Mathematical Tools for Data Mining: Set Theory, Partial Orders, Second Edition, Springer, 831 p.
10 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.
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Research Centers, Laboratories, and Institutes
The Boston campus has close to 60 research centers and institutes. 

Below are some of the centers and institutes with a primary focus on or 
important component in research and development in the areas of Big Data: 

Center for Social Policy:  The Center for Social Policy is a creator 
of knowledge, an incubator of ideas and action. It is the research and 
evaluation partner of choice for policy makers and philanthropists 
concerned with the structural causes of poverty. It focuses on improving 
the lives of those outside the circles of power. It creates avenues of 
understanding for social issues, building organizational capacity to improve 
planning, processes, and partnerships. Through reshaping poverty policy 
agenda, it produces solid evidence and advances viable policy options that 
address poverty, homelessness, and workforce development.

Center for Personalized Cancer Therapy (CPCT):  The CPCT is a joint 
venture of UMass Boston and the Dana-Farber/Harvard Cancer Center 
and is funded by a $10 million dollar capital grant by the Massachusetts 
Life Sciences Center. Under the direction of Distinguished Professor Jill 
Macoska, the Center strives to achieve four main goals: 

1.  To create research support platforms to facilitate high impact 
translational cancer research in both the academic community 
and with startup biotechnology companies; 

2.  Focus research efforts on the development, validation, and 
commercialization of cancer biomarkers with significant medical 
utility; 

3.  Train and bring diverse talent into the Dana-Farber/Harvard 
Cancer Center; and 

4.  Provide UMass Boston students with skills suitable for academic 
careers or employment in the regional biomedical industry.

Center for Survey Research (CSR):  The CSR is a full scale academic 
survey research center with professional telephone and in-person 
interviewing staffs, computer assisted telephone facilities, and survey 
sampling capacity. The CSR conducts basic and applied research that 
contributes to knowledge and understanding of important social issues, 
and supports public and private agencies and university scholars in 
carrying out high quality policy-related research.

Collaborative Data Mining Research Center (DMRC):  Located in 
the College of Science and Mathematics, this center builds on existing 
data mining research on the Boston campus and designs and implements 
efficient and effective data mining algorithms to solve challenging 
research problems in environmental, social, economic and health-related 
areas. The goals of the center are applying intelligent data analysis and 
generating new knowledge from massive data to solve business decision-
making problems, supporting applications of data mining research 
techniques in solving a variety of problems in natural and social sciences 
and serving as support for applied research and engineering, and bringing 
people and resources together to enhance innovative and transformative 
research across different science disciplines. 

Urban Harbors Institute (UHI):  The UHI advances ocean and coastal 
management through collaborative research and planning at the local, 
regional, state, federal, and international level. Working closely with 
governments, marine industry representatives, non-governmental 
organizations, and members of the public, UHI’s position within the 
University of Massachusetts Boston allows the Institute to draw from the 
legal, economic, policy, and scientific expertise within the university.
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Several UMass Boston community development-related 
centers, including: The Mauricio Gastón Institute for Latino Community 
Development and Public Policy; the Institute for Asian American Studies; 
Institute for Community Inclusion; the Institute for New England Native 
American Studies; and the William Monroe Trotter Institute for the 
Study of Black Culture are increasingly using Big Data methods to 
inform community leaders and policy makers about issues vital to their 
constituencies.

Boston Faculty in Action
Dr. Todd Riley is a professor in the Biology Department and a 

member of the CPCT. Professor Riley is using sequencing data to study 
the progression of cancerous tumors. By better understanding these 
mechanisms in individual patients, doctor may be able to prescribe more 
effective personalized treatments. 

> Researchers hope that by finding 
the combination of biomarkers that 
designate the exact causal mechanisms 
of a cancer, they will be able to develop 
screens that are affordable and available 
to all patients regardless of socio-
economic status.

Dr. Crystal Barker Schaaf is a Professor of 
Remote Sensing/GIS in the School for the Envi-
ronment, College of Science and Mathematics. 
Her research uses satellite data to study global 
climate, weather, biogeochemical and hydrologic 
models. The satellite images she works with 
are extremely large and require sophisticated 
technologies for data analysis. Professor Schaaf 
is on the NASA Science Teams for the MODIS 
and VIIRS imaging sensors onboard Terra, Aqua 
and Suomi-NPP, as well as the USGS Landsat. 
Professor Schaaf is also a collaborator on the 
newly awarded GEDI lidar sensor to be deployed on the International 
Space Station. Terrestrial lidar provide field characterizations of biomass 
and structure to compare to airborne and spaceborne lidar acquisitions. 
Her research team is planning on returning to La Selva in Costa Rica in 
January to continue their work using lidars to study tropical ecosystems.

Crystal Barker Schaaf, 
Environmental Sciences 
Department, UMass Boston

Todd Riley,  
Biology Department, 
UMass Boston

DATA SCIENCE FOR THE COMMONWEALTH – POWERED BY THE UNIVERSITY OF MASSACHUSETTS



17

Overview
Currently, there are 19 faculty members on the UMass Dartmouth 

campus working in areas related to Big Data. Dartmouth features faculty 
working in various application areas, such as finance and health care, as 
well as core theoretical methods in statistics, mathematics, and scientific 
computing. Notable areas of data science expertise at UMass Dartmouth 
include data visualization and scientific data management, climate change 
modeling, statistics and machine learning, and predictive computing. 
Dartmouth faculty members have created Big Data applications in the 
fields of business intelligence, political science, public policy, and health 
care informatics. 

Over the last four years faculty members working in Big Data-related 
areas on the Dartmouth campus have secured nearly $4.5 million in 
federal, state, and private funding opportunities, most notably from the 
National Science Foundation, the Office of Naval Research, the Air Force 
Office of Scientific Research, High Performance Technologies Inc., and 
Sunwell Technologies. In 2012, the Dartmouth campus graduated over 
200 data scientists from programs in computer and information sciences, 
computer engineering, mathematics and statistics, and management 
information systems and services.11  

> These programs allowed students to hone their Big Data 
analysis skills through classes like Introduction to Data 
Analysis, where students learn not only how to analyze and 
graph information, but also how to understand “the story” 
in data. 

Students also gain practical experience in courses like Analyzing Big 
Data, where Professor Bharatendra Rai collaborates with State Street to 
incorporate real-life projects in to the course.

Degree Programs in Data Science
The Dartmouth campus offers a doctoral program in Engineering and 

Applied Science, with a track in computational science and engineering 
that features training in high-performance computing. Starting in fall 
2015, the campus will offer both Bachelor of Science (BS) and Master 
of Science (MS) degrees in Data Science. These new interdisciplinary 
degrees, offered cooperatively by the College of Arts and Sciences and the 
College of Engineering, prepare students for leadership positions in data 
analytics, information management, and 
knowledge engineering. Upon completing 
the program, graduates will have skills 
in computer programming, statistics, 
data mining, machine learning, data 
analysis and visualization that enable 
solving challenging problems involving 
large, diverse data sets from different 
application domains.

The Bachelor of Science degree 
in Data Science is unique in the region 
and prepares students for technology-
based careers in fields that require 
computer programming, data analysis, visualization, and a flexible, broad 
understanding of informatics including data privacy, security, and ethics. 
Emphasis is placed on merging strong foundations in information theory, 
mathematics, and computer science with current methodologies and tools 
to enable data-driven discovery and problem solving.

Students in the data science program will have opportunities to work 
on industry, agency, or faculty sponsored research projects. Students may 
also participate in co-op and internship opportunities where they can gain 
valuable hands-on experience sought by employers locally, nationally, and 
globally. Additionally, students in their senior year will work in teams on 

11 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.

Computational simulation of the large-scale gravitational 
wave pattern that emerges when two black holes merge. 
Image credit: Gaurav Khanna, Physics Department, UMass Dartmouth

DARTMOUTH CAMPUS
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real-world capstone projects and learn to communicate their results as 
professional data scientists.

The Master of Science in Data Science will provide graduate students 
with advanced education and training in the rapidly emerging fields of data 
analytics and discovery informatics, which integrates mathematics and 
computer science for the quantification and manipulation of information 
from areas such as engineering, business, sociology, and healthcare. 
The purpose of the program is to prepare students for employment in 
professional fields that require data analysis and representation, and 
a flexible, broad understanding of informatics. Further, this program is 
designed to accommodate individuals with careers or undergraduate 
degrees in business, engineering, computer science, physical/life/social 
sciences, mathematics, liberal arts and education who desire to enhance 
their data analytics and information science skills and credentials.

Campus Activities
UMass Dartmouth faculty members working in Big Data come from a 

wide variety of academic departments, including:

• Biology
• Chemistry and Biochemistry
•  Computer and Information 

Science
• Estuarine and Ocean Sciences
• Fisheries and Oceanography
• Management and Marketing

• Mathematics
•  Mechanical, Civil, and 

Environmental Engineering
• Physics
• Psychology
• Public Policy

In November 2014, the Center for Scientific Computing and Data 
Visualization hosted the “UMass High-Performance Computing Day,” a 
day-long look at the system-wide UMass research efforts in scientific 
computing and data-enabled science. Ten faculty members from across 
the UMass system presented their work, as well as two scientists 

from industry (IBM and Intel). Approximately 30 research posters were 
presented by students and faculty from the five UMass campuses. 
The conference was attended by nearly 100 members of the UMass 
community working in data science.

Research Centers, Laboratories, and Institutes
The Dartmouth campus features a research center, laboratories, and 

institutes focused on oceanography, astrophysical, data visualization, and 
reduced order modeling.

Center for Scientific Computing and Data Visualization (CSCVR):   
The CSCVR focuses on computationally driven research that addresses 
the pressing needs of modern engineering, mechanics, fluid dynamics, 
and electromagnetics. Under the direction of Professor Sigal Gottlieb, 
the CSCVR investigates modern research problems spanning algorithms, 
modeling, and prototyping in the fields of engineering, physics, and 
mathematics. The Center aims to promote and conduct high-level 

High-performance computer simulation depicting the destruction and capture of star 
by a black hole, an astrophysical process that is studied in detail at UMass Dartmouth. 

Image credit: NASA.
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interdisciplinary and multidisciplinary research and student mentoring in 
scientific computing. The major goals of the CSCVR including promoting 
internationally recognized computational research that advances the 
fields of modern applied science, data-driven algorithms, and visualization 
and imaging techniques; educating and mentoring the next generation of 
researchers in the computational sciences; and providing focus and support 
for scientific computing at the University of Massachusetts Dartmouth.

Computational Astrophysics Groups:  Professor Robert Fisher and his 
group are studying the formation of stars and of supernovae using a combi-
nation of theoretical and computational techniques. The numerical issues 
in star formation and supernovae simulations involve massive amounts of 
data that need to be simulated, analyzed, and visualized. Professor Fisher’s 
research on turbulence and Type Ia supernovae was honored in 2009 by 
the Department of Energy with a Certificate of Service. Professor Gaurav 
Khanna and his research team work on different problems in theoretical 
and computational astrophysics including coalescence of binary black hole 
systems. Khanna uses simulations of these black hole collisions, which 
cannot be observed by telescope, to find evidence of gravitational waves. 
To meet the computational challenges of these simulations, Khanna used 
200 PlayStation 3s to construct a supercomputer at only one tenth of the 
cost of a comparable computer using traditional parts.

Marine Ecosystem Dynamics Modeling Laboratory (MEDML):  
Professor Changsheng Chen directs this lab, which focuses on coastal and 
estuarine circulation, frontal dynamics, bio-physical interaction, suspended 
sediment processes, and ecosystem modeling. This group successfully  
developed an unstructured grid, Finite-Volume, a primitive equation 
Community Ocean Model (FVCOM) that is well suited for simulating the 
circulation and ecosystem dynamics from global to estuarine scales. In 
collaboration with scientists at the Woods Hole Oceanographic Institution 
(WHOI), Professor Chen and his group are building an integrated high-

resolution model system that is capable of hindcasts, nowcasts, and 
forecasts of circulation and key ecosystem processes in coastal oceans 
and estuaries.

Oceanographic Modeling and Analysis Laboratory:  Professor 
Avijit Gangopadhyay leads this laboratory where feature-oriented 
regional modeling system (FORMS) technology is used to estimate 
basin circulation. The result is a very efficient means of simulating the 
circulation of an ocean basin with the limited data available. Example 
research projects include feature-oriented initialization and assimilation for 
the Gulf of Maine/Georges Bank, Monterey Bay, Strait of Sicily, and Arabian 
Sea and the synthesis of satellite data regarding western North Atlantic 
and the southern California current systems. 

Reduced Order Modeling Laboratories:  Professor Yanlai Chen and his 
research group study reduced order modeling, or the ability to accurately 
represent complex high dimensional data on lower dimensional manifolds. 
Reduced order modeling approaches are critical to the handling of Big Data 
problems, by modeling them with smaller data sets, which will vastly im-
prove the data handling and analysis capabilities. Professor Chen’s collab-
orations with Professor Bucci have will lead to an enhanced understanding 
of the gut microbiome using advance mathematical techniques.

Professor Sigal Gottlieb and her research team study the time-
evolution of multi-scale differential equations, a topic that is at the heart 

Gaurav Khanna, Physics Department, UMass Dartmouth
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of most of scientific computing as most behaviors change over time. In 
addition, Professor Gottlieb spearheaded a “Simulation and Visualization 
Approaches to Big Data” project that included faculty from UMass 
Amherst and UMass Lowell. The over-arching goal of this project was to 
develop multidisciplinary research collaborations in the areas of simulation 
and visualization approaches to resolve significant issues in high-
performance computing (HPC) and the Big Data challenge.

SMAST Computational Modeling Laboratory:  Led by Professor 
Geoffrey Cowles, the SMAST Computational Modeling Lab focuses 
on the application of computational methods to problems in marine 
sciences. Such problems include development and validation of models 
for computation of flows about advancing ships, wind driven circulation 
of Buzzards Bay, and other such problems that feature Large-scale 
simulation of complex problems.

Dartmouth Faculty in Action
Professors Akil Narayan and Gary Davis from the Mathematics 

Department and David Koop from the Computer and Information 
Science Department are working with other researchers from the 
University of Utah and Brown University on climate change models. 
Using Intergovernmental Panel on Climate Change (IPCC) models, these 

researchers are merging 
data from various sources in 
any effort to make informed 
predictions regarding changing 
weather patterns. The goal 
of the research is to develop 
statistical models that can be 

used to influence climate change policy. 
Professor Donghui Yan of the Mathematics 

Department was recently recruited from Walmart 
Labs where he applied his statistical expertise 
to help develop their online recommendation 
system to suggest products that other customers 
purchased together. Yan has been working with 
Professor Gary Davis to create the data science 
degree program, and hopes to enable students 
to work in internships in small local businesses, 
utilizing data analysis to make better business 
decisions. His research interests are in statistical 
methodology and machine learning algorithms 
as well as applied statistics in various domains. 
The central goal is to enable reasoning under 
uncertainty, to understand natural and statistical 
phenomena, and to meet challenges from modern 
Big Data.

Professor David Koop, an expert in data 
science and the visualization of Big Data, is one 
of the developers of VisTrails, an open-source 
scientific workflow and provenance management 
system that supports data exploration and 
visualization. What sets VizTrails apart is the 
comprehensive provenance infrastructure that 
maintains a history about the steps followed in an 
exploratory task. VisTrails utilizes this information 
to provide new features and user interfaces that 
streamline the process of data exploration. 

This image depicts the emission of gravitational waves from the merger of two black holes—a research area of 
strength at UMass Dartmouth/CSCVR, involving high-end computer simulations and big-data analysis techniques.
Image credit: Max Planck Institute, Germany 

Gary Davis, 
Mathe matics Department, 
UMass Dartmouth

David Koop,  
Mathe matics Department,  
UMass Dartmouth

Donghui Yan,  
Mathe matics Department,  
UMass Dartmouth
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> The Lowell campus features faculty expertise in the areas 
of cyberinfrastructure, including Big Data networks, storage 
systems, and high-performance computing; various aspects 
of data analytics, such as machine learning and data 
visualization; and applications surrounding biomedicine, 
transportation, and genetics. 

Since September 2010, faculty members working in Big Data-related 
areas have secured $13 million in federal and state funding opportunities, 
most notably from the National Institutes of Health, the National Science 
Foundation, and the Energy Department. Over the same time period Lowell 
faculty received another $2 million in industry and foundation funding 
from such organization as the Intel, Hewlett-Packard, Ball Aerospace 
and Technologies, Children’s Hospital, and the Boston Foundation. 
Lowell faculty members have also forged industry collaboration with 
such companies as EMC2, AT&T Labs, HP, Altera Corporation, Praesum 
Supercomputing, and Nallatech.

In 2012, the Lowell campus graduated more than 330 data scientists 
from programs in computer and information sciences, computer 
engineering, and mathematics and statistics.12  Currently the campus 
offers bachelor’s and master’s degrees in computer engineering, computer 
science, and bio/cheminformatics. Lowell also has a Ph.D. program in both 
computer engineering and computer science. In addition, the Computer 
Science Department is planning to introduce a data science concentration. 

> The Electrical and Computer Engineering Department is 
planning graduate certificates with Raytheon and British 
Aerospace Systems (BAE). 

Campus Activities
There are 33 faculty members on the Lowell campus working in 

Big Data. These faculty members come from a wide variety of academic 
departments, including: 

• Business
• Civil Engineering
•  Clinical Laboratory and 

Nutritional Sciences
•  Community Health and 

Sustainability
• Computer Science
• Criminal Justice

•  Electrical and Computer 
Engineering

• Mechanical Engineering
• Social Science
•  Center for Terrorism and 

Security Studies
• Work Environment 

Research Centers, Laboratories, and Institutes
The Lowell campus features eight research groups and laboratories 

focusing on various facets of this Big Data: 

Advanced Communication Networks Laboratory:  Under the 
direction of Professor Vinod Vokkarane, the research lab has been active 
in the areas of big-data networking for data science. Lab research is 
supported by several funding agencies such as the National Science 
Foundation, the Department of Energy, National Institute of Justice, 
and U.S. Marine Corps. The lab has developed several new network 
services, such as survivability, anycast, and parallel data transfers, for the 
Department of Energy’s ESnet (Energy-Sciences network). The lab also 
focuses on design and analysis of architectures and protocols for ultra-
high-speed optical, grid and cloud, and green and energy-aware networks.

Data Management Research Laboratory:  Under the direction of 
Professor Tingjian Ge, the lab carries out research on large-scale data 
and information management, analysis, and mining. Some key challenges 

LOWELL CAMPUS

12 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.
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associated with Big Data applications are studied here. Recent research 
topics include streaming data and complex event processing (related 
to the “high velocity” of big data), noisy and incomplete data (related to 
the “veracity” of big data), large scientific data, and data security and 
privacy. The research in this lab combines theory and algorithms with 
experimental implementation.

Center for Advanced Computation and Telecommunications:   
The Center has been active in the areas of compute-intensive modeling of 
physical and information systems, and research areas include acoustics, 
ultrasonic imaging, fluid dynamics, heat transfer, control, probabilistic 
modeling, information processing and communication networks. Recent 
data-related projects include the development of predictive models 
between donor and recipient features of organ transplant data in 
collaboration with faculty in the Manning School of Business and graph 
based modeling of U.S. commercial air-traffic data in collaboration with 
researchers at Lincoln Laboratories. The Center also focuses on research 
in high-performance computing and educational initiatives in computing 
and data analysis, including partnerships with the school districts in 
Lowell, Lawrence, Haverhill, and Gardner promoting and enhancing the 
STEM curriculum. 

Center for Computer Machine/Human Intelligence, Networking 
and Distributed Systems:  The multidisciplinary CMINDS Research 
Center is dedicated to research, research-training and education to 
help advance research in the analytical, experimental and operational 
aspect of computer hardware and software, data engineering/science, 
and information technologies that have influence on data and Big Data 
knowledge extraction, engineering and services, and machine/human 
computational intelligence. Research activities and projects in the center 
are in the Computational Intelligence Foundation of Big Data analytics and 
infrastructure with applications, including, homeland security, life sciences 

and genomics, machine learning, artificial and machine intelligence, and 
real-time hardware/software high-performance distributed computing 
systems. Some of center’s publications resulted in “best paper awards” 
and appeared in prestigious publications such as Nature Biotechnology. 
The center has been externally sponsored and received research grants 
and contracts from federal agencies and local industries including 
NSF, the Air Force Research Lab, the US FDA, NIH, and Raytheon Air 
Missile Defense Systems, and others. The CMINDS center is nationally 
and internationally known for its research activities in Big Data. It also 
has strong collaborative research at the national and international 
levels, involving six Food and Drug Administration (FDA) centers, 
major biotechnology companies, National Institutes of Health (NIH), 
Environmental Protection Agency (EPA), National Institute of Standards 
and Technology (NIST), national and international academic laboratories, 
and others from ten countries, including individual scientists/engineers/
clinicians from government, academia and private organizations. 

Center for Terrorism and Security Studies (CTTS):  The Center 
brings together faculty from several colleges throughout UMass 
Lowell, as well as other institutions and organizations from around the 
Commonwealth, to work on a variety of collaborative research projects. 

In this Web-based WEAVE visualization, Centers for Disease Control County Health 
Status indicators are plotted with a measure of income distribution. The scatterplot 
represents the relationship between the obesity rate and the rate of inequality. The 
color of the dots represents the percent living in poverty and dot size the percentage 
of population that is black.
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This Center focuses on issues of terrorism-related data analytics, cyber 
security, critical infrastructure protection, and transportation security. 

Center for Internet Security and Forensics Education and 
Research (iSAFER):  iSAFER advances the knowledge and practice 
of information assurance, digital forensics, and cyber-security through 
research, education, and outreach. We expect iSAFER to be recognized 
locally, nationally, and internationally in information assurance and 
digital forensics education and research. Using the center as the venue, 
we promote faculty and research staff from diverse disciplines for 
productive collaboration on research, grants, education and service; 
establish and strengthen meaningful partnerships with industry, other 
academic institutions, and government; encourage and perform technology 
commercialization of research outcomes; outreach to K-12 students and 
graduate programs and continuing education and training.

Institute for Visualization and Perception Research (IVPR):   
The Institute is an interdisciplinary group whose research and contract 
activities focus on the development of tools, systems, displays and 
interactive techniques that enable individuals and groups to explore 
collaborative data sets by visual and other perceptual means.

The UMass Lowell Center for Population Health and Health 
Disparities (CPHHD):  The CPHHD is one of ten Centers for Population 
Health and Health Disparities funded by the National Institutes of Health 
(NIH) to address disparities and inequities in the prevalence and outcomes 
of disease. The NIH CPHHD program requires transdisciplinary research 
involving social, behavioral, biological, and genetic research to improve 
knowledge of the causes of health disparities and devise effective methods 
of preventing, diagnosing and treating disease and promoting health. The 
central goal of the UMass Lowell CPHHD is to investigate relationships 
between stress and diet and their effect on cardiovascular disease and 

overall health in US subpopulations with excess risk. The Center has done 
extensive research focused on older Puerto Ricans in the greater Boston 
area, particularly surrounding cardiovascular disease. 

Lowell Faculty in Action
Led by Professor Georges Grinstein from the Computer Science 

Department, researchers from the Institute for Visualization and Perception 
Research developed a data analysis tool called the Web-based Analysis and 
Visualization Environment (WEAVE). 

> WEAVE is designed to enable graphical representations of 
data by anyone for any purpose. 

WEAVE was developed in partnership with the Open Indicators Consortium 
(OIC), a national collaborative of public and nonprofit organizations working 
to improve data quality, access, and analytic tools. WEAVE is intended to 
serve users at multiple levels 
of analysis skills, including data 
novices and experts.

The IVPR works with 
organizations interested in 
adopting and using WEAVE for 
data analysis, visualization, and 
forecasts. The goal of WEAVE 
is to enable non-profits and 
other small groups to use the 
platform to share, visualize, and disseminate data, as well as empower 
these organizations to use this information to promote their respective 
organizational missions. Locally, IVPR worked closely with the Boston 
Foundation and the Metropolitan Area Planning Council on WEAVE. 

Georges Grinstein, Computer Science Department, UMass Lowell
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Overview

> Home to the University of Massachusetts Medical School 
(UMMS), the Worcester campus is very actively mining Big 
Data, including gene sequences and electronic health records, 
to explore a broad range of biomedical research questions. 

Currently, there are 40 faculty members at the Medical School working in 
areas related to Big Data. Since September 2010, these faculty members 
have won more than $84 million in federal grants, most typically from the 
National Institutes of Health. Faculty at the Medical School collaborate with 
other scientists from around the U.S. on various federal grants, including with 
researchers at UMass Amherst, Boston University, University of Alabama-
Birmingham, University of Utah, Duke University, University of Indiana, and 
the University of Minnesota. These partnerships include research on HIV, 
smoking cessation, vaccine development, and childhood leukemia. 

Over the same time period, faculty on the Worcester campus 
have secured another $18 million in industry and foundation funding. 
These industry research collaborations are generally focused on health 
care, drug development, and biotechnology. Industry partners to the 
UMMS include RXi Pharmaceuticals, Pfizer, Paradigm4, Tamr, and 
Medivector. Collaborations with the Howard Hughes Medical Institute 
and the Human Frontier Science Program are among the most notable 
foundation relationships at the UMMS. Examples of industry and 
foundation partnerships include work on various diseases including 
ALS, cardiovascular disease, and influenza, as well as research on 
groundbreaking medical issues such as study of the human genome. 

In terms of training the next generation of data scientists, the UMMS 
currently offers graduate degrees in bioinformatics and computation biology, 
including a PhD in Biomedical Sciences and MS degrees in Biomedical 
Sciences and Clinical Investigation. Notable data science courses include 
Quantitative Informatics in Biology and Medicine, Analysis of Health Care 
and Population-Based Datasets, and Public Health Genomics. 

Campus Activities
There are 40 faculty members on the Worcester campus working 

in areas related to Big Data. These faculty members work in a number of 
different medical fields including:

 
• Advanced Therapeutic Clusters
• Biochemistry and Molecular Pharmacology 
• Bioinformatics and Integrative Biology
• Clinical and Translational Science
• Gene Function and Expression
• General Medicine
• Microbiology and Physiological Systems
• Molecular Medicine
• Neurology
• Pediatrics
• Quantitative Health Science

During their respective careers at UMass, the faculty working in data 
science-related areas at the UMMS has published nearly 1,100 research 
papers and has been cited by other academics in the field nearly 38,000 
times. These numbers demonstrate how impactful and influential the work 
of Big Data faculty on the Worcester campus is in the broader research 
community. The Worcester campus boasts particular Big Data expertise in 
data analytics and infrastructure, particularly in efforts to improve systems 
around electronic medical records, as well as various aspects of scientific 
medical discovery. 

MEDICAL SCHOOL / WORCESTER CAMPUS



25

WORCESTER CAMPUS

Research Centers, Laboratories, and Institutes
The Worcester campus features eight research groups and 

laboratories focusing on various facets of this Big Data: 

Advanced Therapeutics Cluster (ATC):  The ATC represents a long-
term vision at the UMass Medical School that encourages novel research 
to develop new biological therapies for diseases ranging from cancer to 
diabetes; and from infectious to neurodegenerative diseases. Research 
at the ATC focuses on the emerging scientific fields of RNAi, stem 
cell biology, and gene therapy. A center for each of these fields allows 
researchers with specific interests and skills to have daily operational 
contact with colleagues of similar interest. Under the umbrella of the 
ATC, UMass Medical School formed: The Gene Therapy Center (GTC), 
which emphasizes work within the application of the recombinant adeno-
associated virus; RNA Therapeutics Institute (RTI), which features novel 
strategies for using the RNAi mechanism to silence the action of individual 
genes; and The Center for Stem Cell Biology and Regenerative Medicine, 
which focuses on human disease mechanisms. 

Center for Comparative NeuroImaging (CCNI):  The CCNI was 
established in 2001 to promote imaging research utilizing animal 
models to expand our understanding of brain changes accompanying the 
development and treatment of mental health disorders. In recent years, 
under the leadership of Professor Jean King, the CCNI has shifted focus 
to research on both animal models of mental health disorders and human 
imaging research. The current research interests of the faculty at the CCNI 
include innovative multi-modal imaging methodologies, neural networks 
involved in mental health disorders (like addiction, depression and anxiety) 
and the potential usefulness of complimentary/alternative medicines 
(CAM) in altering cognitive and emotional networks.

Center for Outcomes Research (COR):  The COR serves as the 
scientific coordinating center for a number of national and international 
outcomes registries. COR’s responsibilities include maintaining patient 
and physician confidentiality, design of data collection instruments, data 
management and publication development.

Institute for Drug Resistance:  Founded in 2009, the Institute for Drug 
Resistance is the only organization in the world with a mission to foster 
collaborative, cross-disease research for the purpose of accelerating the 
design, development and delivery of resilient therapeutic agents. 

UMass Center for Clinical and Translational Science:  In 2010, the 
UMass Medical School received a $20 million Clinical and Translational 
Science Award (CTSA) from the NIH to create an academic home for 
clinical and translational science across all five UMass campuses. This 
award placed UMass and the medical school’s clinical partner, UMass 
Memorial Health Care, among a consortium of 60 nationally prominent 
academic medical centers working to move laboratory discoveries into 
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treatments for patients, to engage communities in clinical research, and 
to train a new generation of researchers. The Center helps to facilitate 
greater efficiency and productivity of UMass researchers investigating 
public health. 

The Program in Bioinformatics and Integrative Biology (BIB):  
The BIB was established in 2008 to address the increasing quantity of 
molecular information available to scientists. Rapidly accumulating data 
on DNA sequences, protein structures and complex signaling networks 
has created an unprecedented demand for new approaches and a new 
generation of interdisciplinary scientists.

The Program in Gene Function and Expression (PGFE):  Researchers 
at the PGFE work to identify and characterize novel genes and proteins 
involved in a diverse number of basic cellular functions including: protein-
DNA recognition, regulation of gene expression, DNA damage and repair, 
chromosome structure and function, inter- and intra-cellular signaling, 
intracellular trafficking, cell proliferation and apoptosis. The ultimate 
goal of this research is to understand the molecular pathways governing 
normal biological processes, such as immunity, development and aging, as 
well as the genesis of various diseases including diabetes and cancer.

The Program in Systems Biology:  The Program in Systems Biology 
is one of the newest initiatives on campus and aims to explore the 
mechanisms and principles of biological complexity. This is an exciting 
time for systems biology, with rapid technological advances in many fields 
including genomics, computational biology, imaging, mass-spectroscopy 
and bioinformatics. Research in the program develops and leverages 
technological breakthroughs in these areas to explore the biology of 
complex systems. 

Worcester Faculty in Action
Researchers at UMMS are currently working with private industry, 

including Paradigm4 and Tamr, to make clinical data more broadly 
available for hospital staff and medical researchers to query. Patients 
generate information in discrete areas of hospital. That information is often 
segregated and hard to combine. Moreover, a lot of this information was 
not specifically collected with the intent to be used in medical or academic 
research. As a result, there is a lot of information collected in medical 
settings that are not easily usable by researchers. Led by the Information 
Technology Department, UMMS staff are building infrastructure to amass 
all relevant patient data into a “synthetic” electronic medical record. Once 
longitudinal synthetic medical records are created, this information can 
be an incredibly powerful research tool. The long-range goal of creating 
synthetic electronic medical records is to make it possible to analyze 
and visualize real time information in a clinical setting, as well as provide 
researchers with robust medical data for analysis purposes.

> UMass Worcester Quantitative Health Sciences researchers are building infrastructure to 
amass all relevant patient data into a “synthetic” electronic medical record, which will enable 
real-time visualization and analysis of patient medical record data in a clinical setting.
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UMASS IS THE ONLY RESEARCH UNIVERSITY IN THE COMMON-
wealth with a statewide geographic presence and a public-focused 
mission, positioning the University uniquely to drive economic 

engagement and innovation in the regions where it is located. In this 
section, we will explore the role of the UMass System in workforce 
development in the computer sciences, as well as areas where the 
UMass talent pipeline can be better responsive to the needs of industry. 
In addition, this section will explore some of the existing mechanisms 
within the UMass System for fostering engagements between academia, 
industry, and government. These mechanisms can be important levers 
in supporting and cultivating a data science ecosystem throughout the 
Commonwealth.

Talent and Workforce Development
As noted earlier, the four undergraduate and graduate campuses 

of Amherst, Boston, Dartmouth, and Lowell produced nearly 1,000 data 
science graduates in 2012, or 17 percent of the total for all Massachusetts 
institutions. In addition, graduates of the UMass System were more likely 
to continue their careers in Massachusetts than students from local 
private institutions.13  This means that UMass is a primary feeder to the 
data science talent supply in the Commonwealth. 

However, with the anticipated growth of Big Data activity around 
the Commonwealth in the coming years, it is important for the UMass 
System to understand and recognize the talent needs of the data sciences 
industry. As we noted earlier, MassTLC estimates that there are current 
12,000 people employed in Big Data companies in the Commonwealth, 
with another 58,000 employed as various types of data scientists and 
managers in high technology firms. MassTLC estimates there will be up to 
120,000 jobs in Big Data in the Commonwealth by 2018 as organizations 
continue to expand and integrate data science systems and capabilities.14  
Some research has suggested potential skills gaps in filling future jobs 
vacancies in data sciences.15 

Interviews with industry for this Data Science report concluded 
that jobs that are most in demand are in product development, database 
administration, data warehousing, and business intelligence (engineering 
and computer science students) and business development (marketing and 
sales). Multiple organizations are working to help connect industry needs with 
universities providing talent. Such organizations include industry associations 
such as Mass Tech Leadership Council’s Big Data Cluster; quasi-public 
state agencies, such as MassTech Collaborative’s Big Data Initiative; 
academic-industry consortia such as Mass Green High Performance 
Computing Center; small, locally based entities such as GoThinkB1G16, 
LaunchSource17, or hack/reduce, which work with colleges to link students 
with opportunities in big data, from engineering to sales and marketing; to 
national entities large and small, from US Department of Commerce to 
the Insight Data Science18  Fellows Program. 

Academic–Industry–Government Engagement  
Activities at UMass

UMass has several efforts geared at enhancing academic-industry-
government engagements throughout the University System. These efforts 
are often geared at creating singular “portals” to facilitate connections to 
research expertise on each campus and provide a streamlined mechanism 
to complete research agreements. This approach would expedite 

13 The Massachusetts Technology Collaborative, “The Massachusetts Big Data Report: A Foundation for Global Leadership,” 
April 2014.  This analysis focused on UMass Amherst and MIT.  
14 Ibid.
15 For example, the Boston-Area Advanced Technological Education Connections (BATEC) center at UMass Boston recently 
studied the middle-skill employment needs in several computer and IT-related occupations, including data science, which it 
defined as Database Administrators, Data Warehousing Specialists and Business Intelligence Analysts.  While their research 
was focused on associate’s level positions, and they concluded a future labor supply shortage for these positions, over 80% 
of projected new jobs in Metro Boston in these selected occupations would be for individuals with a BA or higher.  The UMass 
System could play an important role in helping to train workers at both these levels of education. 
16 ThinkB1G helps startups and high-growth entrepreneurial companies excel at university recruiting. To achieve that, it 
partners with top-ranked Computer Science and Engineering universities interested in bringing more career opportunities at 
startups and entrepreneurial companies to campus, providing resources, access, and support to help small companies find, 
attract, and land top student talent.
17 LaunchSource is dedicated to working with college students interested in careers in business development and “Sales 
2.0.” LaunchSource provides students with hands-on sales and business development experience, and companies with 
earlier access to top sales talent. Client/Student projects can take place at the client’s site, or in LaunchSource’s Sales 2.0 
laboratory located at the Venture Development Center at UMASS Boston.
18 Insight offers a 6-week postdoctoral training fellowship to bridge the gap between academia and a career in data science. 
For more information, please see http://insightdatascience.com/.

UNIVERSITY–INDUSTRY CONNECTION
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agreements, increase campus research funding and provide greater 
clarity and transparency to interested partners. Activities toward this goal 
include the creation of “innovation institutes” and applied-research centers; 
opening of current academic research core facilities for industry use; and 
streamlining contracting and licensing practices in order to ensure that 
UMass campuses are moving at the speed of private industry.

The University’s Office of General Counsel in particular has proven 
very effective at developing “master agreements” with industry and federal 
agencies. Additionally, 

> UMass has re-engineered how it works with industry; 
streamlining all contracting activities, including shorter 
template agreements and faster turnaround time in 
negotiations. 

UMass has also identified talented industry liaisons such as Jim Capistran, 
the Executive Director of the UMass Innovation Institute at Amherst, and 
have attracted new talent, such as Wayne Johnson, executive director of the 
newly established UMass Innovation Institute at UMass Lowell, and Peter 
Reinhart, the founding director of the newly established UMass Amherst 
Institute for Applied Life Sciences. Each has been charged with expanded 
authorities to contract with industry partners, and a broad mission to more 
efficiently and effectively move UMass research outcomes outside of the 
campus walls.

Innovation and Applied Research Institutes
The five-campus UMass System boasts a number of important 

resources for external stakeholders that, collectively, can be used as a 
strong foundation for coordinated engagement among industry, private 
universities and state government. They include:

The UMass Innovation Institutes (UMII):  Located on the Amherst and 
Lowell campuses, the UMII serve as an “open door” at UMass for industry 
partners with the aim of helping bridge research and innovation and 
product development. The UMII works to meet industry needs in promoting 
industry-sponsored applied and basic research, collaborative partnership, 
and technology transfers. UMII is geared to be responsive and agile and 
help reduce red tape in advancing university-industry discoveries and 
technologies into the global marketplace.

The Venture Development Center (VDC):  Located on the Boston 
campus, the VDC works with entrepreneurs in the region to connect them 
with specialized facilities, business expertise, and community support to 
launch new products and innovative ideas. 

The Massachusetts Technology Transfer Center:  Based at the 
System Office, the Massachusetts Technology Transfer Center facilitates 
and accelerates collaboration and technology transfer between research 
institutions and Massachusetts companies. 

The Massachusetts Green High Performance Computing Center 
(MGHPCC):  The MGHPCC is a data center and a historic collaboration 
between five public and private universities (University of Massachusetts, 
Boston University, Harvard University, MIT, and Northeastern University), 
state government, and private industry, designed to encourage 
opportunities for research and economic development. 

> To capitalize on the economic development potential of 
the data sciences in Massachusetts, UMASS is responding 
to the talent needs of industry and working with industry 
and government partners to foster a collaborative 
environment for large-scale, interdisciplinary research 
and commercialization.
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Towards Integration of a Data Science Ecosystem
In order to truly capitalize on the economic development potential 

of the data sciences in Massachusetts, greater coordination is needed 
between industry, academia, and the public sector. The UMass System 
stands at an important place within the Commonwealth to help with 
promoting these goals through its collaborations on new commercial 
services and products, its development of innovation and applied 
research institutes aimed at capitalizing on external partnerships, and 
its role in talent generation and targeted workforce training. It will be 
important for university leaders, private industry, and public policy 
makers to continue to work together to better leverage the economic 
development opportunities of Big Data in the Commonwealth related 
to our institutions of higher learning, our well-educated labor force, 
and our wildly successful innovators and entrepreneurs in the data 
sciences. This includes communicating and responding to the talent 
needs of industry, as well as fostering a collaborative environment for 
large-scale, interdisciplinary research and product development in the 
data sciences. 

UMass data science researchers are developing new technologies 
and methods from massive amounts of data as a novel way to solve 
intractable problems, improve efficiencies and safety in a host of settings, 
and create economic opportunities for entrepreneurs, workers, and 
investors. 

> Massachusetts and its five-campus University of 
Massachusetts system stand at the forefront of the  
Big Data revolution. 

Pioneering researchers are well established in each of our campuses and 
complement each other’s work. UMass also supplies the commonwealth’s 
more than 500 Big Data firms with the educated workforce needed to 
excel in the marketplace. 

With so much at stake, the competition in both the academic and 
business world is fierce as new powerful methods to collect, analyze, and 
derive insights from Big Data evolve. 

> Maintaining our leadership role in Big Data will require 
continuing collaboration among UMass, the private sector, 
and state government. 

Through concerted efforts and targeted investments in talent, educational 
programs, and infrastructure, Massachusetts and UMass will be well 
equipped to emerge as an international hub of data science discoveries 
and innovation, home to coveted degree programs, and a primary source 
for the next generation of Big Data scientists. By working together we 
will contribute to a better world and a prosperous and forward-thinking 
Commonwealth. 

CONCLUSION
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NAME SCHOOL DEPARTMENT FOCUS/AREA

James Allan Amherst Computer Science Information retrieval of massive 
data 

Sanjay Arwade Amherst Civil and 
Environmental 
Engineering

Probability modeling, global 
sensitivity/ANOVA methods, 
pattern recognition techniques

Michael Ash Amherst Economics Toxics information project

Paul Attewell Amherst Sociology Data mining and big data 
techniques in higher education

Scott Auerbach Amherst Chemistry Catalysis, molecular simulations

George Avrunin Amherst Mathematics and 
Statistics

Analysis and verification techniques 
to human-intensive systems, e.g., 
medical processes and elections

Deepankar Basu Amherst Economics Data science applied to 
international development

Emery Berger Amherst Computer Science Applications of programming 
languages to crowdsourcing and 
social sciences

Ray Bradley Amherst Geosciences Using big data for climate 
modeling

Benjamin Brau Amherst Physics High energy physics

Yuriy  Brun Amherst Computer Science Software trace analysis, data-
driven automatic software repair

Erin Conlon Amherst Mathematics Genomics

W.Bruce Croft Amherst Computer Science Information retrieval of massive 
data

Carlo 
Dallapiccola

Amherst Physics High energy physics

Bruce 
Desmarais

Amherst Political Science Social network analysis applied 
to politics

Rob DeConto Amherst Geosciences Using big data for climate 
modeling

Yanlei Diao Amherst Computer Science Computing infrastructure and 
algorithms for big data

Marco Duarte Amherst Electrical and 
Computer 
Engineering

Signal processing, high-
dimensional data, compression

Cole Fitzpatrick Amherst Civil and 
Environmental 
Engineering

Effects of road side elements on 
driver behavior

NAME SCHOOL DEPARTMENT FOCUS/AREA

Patrick Flaherty Amherst Mathematics and 
Statistics

Bioinformatics, machine learning, 
cancer genomics, infectious 
diseases

Andrea Foulkes Amherst Public Health Biostatistics

Jane Fountain Amherst Political Science Digital government

Deepak Ganesan Amherst Computer Science Sensors and healthcare

Lixin Gao Amherst Electrical and 
Computer 
Engineering

Computing infrastructure and 
algorithms for big data

Krista Gile Amherst Mathematics and 
Statistics

Statistical methods for network 
data

Dennis Goeckel Amherst Electrical and 
Computer 
Engineering

Secure data transmission; 
network theory

Weibo Gong Amherst Electrical and 
Computer 
Engineering

Complex graph representations, 
fast Image retrieval

Farshid Hajir Amherst Mathematics and 
Statistics

Statistical methods

David Irwin Amherst Electrical and 
Computer 
Engineering

Energy, ecology, sustainability, 
environmental sensing

David Jensen Amherst Computer Science Machine learning of causal 
models

D. Joseph Jerry Amherst Veterinary and 
Animal Sciences

Genetic modification

Nikunj Kapadia Amherst Finance, School of 
Management

High frequency data, statistical 
learning, predictability

James Kitts Amherst Sociology Social networks

Michael Knodler Amherst Civil and 
Environmental 
Engineering

Traffic records, high crash 
location identification

Sandip Kundu Amherst Electrical and 
Computer 
Engineering

Architecture for big data 
processing, Hardware security

James Kurose Amherst Computer Science Computing infrastructure and 
algorithms for big data

Michael Lavine Amherst Mathematics and 
Statistics

Climate prediction, neurobiology 
and spatial statistics

Erik Learned-
Miller

Amherst Computer Science Machine learning and computer 
vision

Brian Levine Amherst Computer Science Data privacy/security
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NAME SCHOOL DEPARTMENT FOCUS/AREA

Anna Liu Amherst Mathematics and 
Statistics

Probabilistic data stream pro-
cessing, microarray data analysis, 
geosciences and remote sensing

Li-Jun Ma Amherst Biochemistry and 
Molecular Biology

Genomics

Sridhar 
Mahadevan

Amherst Computer Science Machine learning for data science

Subhransu Maji Amherst Computer Science Machine learning and computer 
vision

Raghavan 
Manmatha

Amherst Computer Science Information retrieval of massive 
data

Ben Marlin Amherst Computer Science Machine learning for data science

Jenna Marquard Amherst Mechanical 
and Industrial 
Engineering

health information technology, 
human factors

Andrew 
McCallum

Amherst Computer Science Machine learning for data science

Andrew 
McGregor

Amherst Computer Science Algorithms for processing 
massive data sets and data 
streams

Alexandra 
Meliou

Amherst Computer Science Data and information 
management

Gerome Miklau Amherst Computer Science Data privacy/security

Chris Misra Amherst Information 
Technology

Security

Eliot Moss Amherst Computer Science Machine learning applications to 
problems including programming 
language implementation

Ana Muriel Amherst Mechanical 
and Industrial 
Engineering

Logistics, production planning, 
supply chain management, 
forecasting

Anna Nagurney Amherst Operations and 
Information 
Management, 
School of 
Management

Large-scale networks, 
transportation & logistics,  
supply chains, multicriteria 
decision-making

Brendan 
O'Connor

Amherst Computer Science Natural language processing

Mario Parente Amherst Electrical and 
Computer 
Engineering

Hyperspectral imaging, remote 
sensing and high-dimensional 
data

Mi-Hyun Park Amherst Civil and 
Environmental 
Engineering

Environmental informatics

NAME SCHOOL DEPARTMENT FOCUS/AREA

MJ Peterson Amherst Political Science Ethical implications of big data

Hossein Pishro-
Nik

Amherst Electrical and 
Computer 
Engineering

Information theory, signal 
processing, networking, 
probability and statistics

Nicholas G. 
Reich

Amherst Biostatistics and 
Epidemiology

Public health, infectious disease 
surveillance, disease forecasting

Barna Saha Amherst Computer Science Theory and data management

Daniel Sheldon Amherst Computer Science Machine learning for data science

Prashant Shenoy Amherst Computer Science Computing infrastructure and 
algorithms for big data

Stuart Shulman Amherst Political Science Data analysis

Hava 
Siegelmann

Amherst Computer Science Clustering algorithms, finding 
principles of brain from big data

Ramesh 
Sitaraman

Amherst Computer Science Algorithms for big data

Jim Smith Amherst Mechanical 
and Industrial 
Engineering

Linear and nonlinear 
optimization, finite capacity 
queueing networks

Senay Solak Amherst Operations and 
Information 
Management

Stochastic models, simulation 
and air transportation planning

John 
Staudenmayer

Amherst Mathematics and 
Statistics

Sensors and healthcare

Donald 
Tomaskovic-
Devey

Amherst Sociology Organizational data science

Don Towsley Amherst Computer Science Network analysis

Arun 
Venkataramani

Amherst Computer Science Networked systems, datacenter 
systems, network measurement

Hanna Wallach Amherst Computer Science Machine learning for data science

Stephane 
Willocq

Amherst Physics High energy physics

Kevin Young Amherst Political Science Social network analysis of 
(political) interest group 
coalitions

Kristine Yu Amherst Linguistics Speech, natural language 
processing, machine learning

Qian Yu Amherst Geosciences Satellite remote sensing, 
geographic information systems

Shlomo 
Zilberstein

Amherst Computer Science Artificial intelligence, decision 
theory, anytime algorithms
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NAME SCHOOL DEPARTMENT FOCUS/AREA

Noushin Ashrafi Boston Management 
Science and 
Information Systems

Business analytics, health 
informatics, privacy and security

Paul Benson Boston Sociology Sociology of mental health, 
medical sociology, public policy

Keith Bentele Boston Sociology Stratification, inequality, political 
dociology, public policy

Bianca Bersani Boston Sociology Crime over the life course, 
criminological theories, 
immigration and crime, 
quantitative methodology

Roger Blake Boston Management Educational data mining, decision 
making under uncertain and 
competitive conditions

Philip S. Brenner Boston Sociology Survey methodology, measure-
ment, quantitative methods, 
sociology of religion, social 
psychology, self and identity

Michael Carr Boston Economics Labor economics, behavioral 
economics

Jie Chen Boston Research and 
Graduate Studies

Statistical computing

Ping Chen Boston Engineering Text mining in social media, 
data mining, mobile health 
management, accessibility, 
security

Mathew 
Creighton

Boston Sociology Identity, migration, networks, 
family structure, educational 
stratification, health disparities

Xiaogang Deng Boston Sociology Research methods, recidivism 
study, comparative criminology, 
and official corruption in China

Wei Ding Boston Computer Science Spatio-temporal data mining 
including crime prediction, 
weather forecasting, and object 
detection from images

Duc Tran Boston Computer Science Networking, distributed systems

Jeffrey 
Dusenberry

Boston Information 
Technology

Research computing, high-
performance computing

Ehsan Elahi Boston Management 
Science and 
Information Systems

Supply chain, decision making 
under uncertain and competitive 
conditions

Thomas 
Ferguson

Boston Political Science American and comparative 
politics, international relations, 
political economy

NAME SCHOOL DEPARTMENT FOCUS/AREA

Gabriel Ghinita Boston Computer Science Database security/cybersecurity, 
location privacy for spatial 
crowdsourcing

Phil Nyakauru 
Gona

Boston Exercise and Health 
Sciences

Statistical methods for public 
health, chronic and infectious 
diseases epidemiology, time-to-
event analysis, meta-analysis

Jason Green Boston Chemistry Solving theoretical and 
computational problems related 
to the molecular scale transport 
of matter and energy

Haijing Hao Boston Management 
Science and 
Information Systems

Analysis of healthcare empirical 
data

Lee Hargraves Boston Center for Survey 
Research

The development and use of 
survey methods to assess health 
care quality from patients’ 
perspectives

Nurit Haspel Boston Computer Science Genomic and proteomic data 
mining

Michael 
Johnson

Boston Public Policy and 
Public Affairs

Data science for community 
development

Kamaljit Bawa Boston Biology Conservation biology

Jeffrey Keisler Boston Management 
Science and 
Information Systems

Decision analytics

Timothy 
Killingback

Boston Mathematics Structure and dynamics of 
complex networks

Rahul Kulkarni Boston Physics RNA analysis

ZhongPing Lee Boston Environmental 
Sciences

Data science applications to 
biochemistry of oceans

Alberto Migliore Boston Community 
Inclusion

Descriptive, correlation, and 
intervention research designs, 
secondary data analysis

Takuya Minami Boston Psychology Cost-benefit ratio of 
psychotherapy

Erin O’Brien Boston Political Science Public policy

Ming Ouyang Boston Computer Science Parallel processing, bioinformatics, 
computational assessment of 
landing performance

Andrew Perumal Boston Economics Urban and regional economics, 
labor economics, applied 
econometrics, applied 
microeconomics
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NAME SCHOOL DEPARTMENT FOCUS/AREA

Frank W. Porell Boston Gerontology Analysis of large individual 
medical claims databases to 
address health policy issues

Todd Riley Boston Biology Cancer genomics for 
personalized cancer treatment

Anthony Roman Boston Survey Research Statistical analysis of complex 
surveys

Crystal Schaaf Boston Environmental 
Sciences

Analysis of global satellite 
imagery data, GEDI Lidar sensor 
data

Russell Schutt Boston Sociology Research methods, sociology of 
organizations, homelessness and 
mental health services, sociology 
of law

Bo Sheng Boston Computer Science Mobile, cloud, scheduling 
and resource management in 
MapReduce systems

Dan Simovici Boston Computer Science Genomic and proteomic data 
mining; evaluating minability of 
large volumes of data

Frank A. Smith Boston Global Inclusion and 
Social Development

Survey research methodology, 
data management, and data 
analysis

John Steinberg Boston Anthropology Historical archaeology, remote 
sensing, GIS

Paul Watanabe Boston Political Science American foreign policy, 
American political behavior, 
ethnic group politics, and Asian 
Americans

Zong-Guo Xia Boston Vice Provost 
for Research & 
Strategic Initiatives/
Dean of Graduate 
Studies

Computer and analytical 
cartography, GIS, remote sensing, 
applications in environmental & 
natural resources management 
and policy analysis

WenFan Yan Boston Leadership in 
Education

Educational data mining

Craig Yu Boston Computer Science Learning-optimization paradigms 
for design process

Kourosh 
Zarringhalam

Boston Mathematics Genomic and proteomic data 
mining

NAME SCHOOL DEPARTMENT FOCUS/AREA

Ramprasad 
Balasubramanian

Dartmouth Computer 
Information Systems

Computer science, data science 
education

Vanni Bucci Dartmouth Biology Computational biology, modeling 
the intestinal microbiome

Yanlai Chen Dartmouth Mathematics Scientific computing and 
mathematical models (reduced 
basis methods) for handling 
multi-parametric problems

Geoff Cowles Dartmouth School of Marine 
Science and 
Technology

Oceanography simulations, high-
performance computing

Gary Davis Dartmouth Mathematics Data science education

Lance Fiondella Dartmouth Electrical and 
Computer 
Engineering

Reliability testing, disaster 
preparation

Robert Fisher Dartmouth Physics Computation astrophysics

Sigal Gottlieb Dartmouth Mathematics Scientific computing and 
mathematical models (reduced 
basis methods) for handling 
multi-parametric problems

Alfa Heryudono Dartmouth Mathematics Scientific computing

Gaurav Khanna Dartmouth Physics Analyzing big data from LIGO

Firas Khatib Dartmouth Computer and 
Information Systems

Crowdsourcing for protein folding 
(foldit)

Saeja Kim Dartmouth Mathematics Data science education

David Koop Dartmouth Computer 
Information Systems

Provenance, large-scale data 
analysis, and visualization

Akil Narayan Dartmouth Mathematics Scientific computing, uncertainty 
quantification

Robert Peck Dartmouth Engineering Sustainability engineering, 
combustion and energy systems, 
and engineering education

Mehdi Raessi Dartmouth Mechanical 
Engineering

Numerical simulations of 
interfacial flows and two-phase 
flows with phase change

Bharatendra Rai Dartmouth Business Analyzing big data for businesses

Amit Tandon Dartmouth Mechanical 
Engineering

Oceanography simulations

Donghui Yan Dartmouth Mathematics Data analytics, statistical 
methods, data science education
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NAME SCHOOL DEPARTMENT FOCUS/AREA

Yu Cao Lowell Computer Science Biomedical informatics

Kavitha Chandra Lowell Electrical and 
Computer 
Engineering

Models for analyzing wired and 
wireless communication

Cindy Chen Lowell Computer Science Data management systems

Tricia Chigan Lowell Electrical and 
Computer 
Engineering

Security provisioning for cognitive 
radio networks

Tingjian Ge Lowell Computer Science Data and information 
management, analysis, and 
mining

Rebecca Gore Lowell Work Environment Biostatistics

Georges 
Grinstein

Lowell Computer Science Data visualization

Andrew Harris Lowell College of Fine Arts, 
Humanities, Social 
Sciences

Big data problems in social 
sciences

John Horgan Lowell Center for Terrorism 
and Security Studies

Terrorism and terrorist behavior

Oliver Ibe Lowell Electrical and 
Computer 
Engineering

Mobility and converged 
communications

Byung Kim Lowell Computer Science Bioinformatics

James Lee Lowell Community Health 
and Sustainability

Health economics and healthcare 
information systems

Haim Levkowitz Lowell Computer Science Visualization

Xiaobai (Bob) Li Lowell Business Data mining, big data analytics, 
information privacy and 
information economics

Yan Luo Lowell Electrical and 
Computer 
Engineering

Network processors, distributed 
processing

Martin Margala Lowell Electrical and 
Computer 
Engineering

High-performance computing 
and big data apps

Dalila Megherbi Lowell Electrical and 
Computer 
Engineering

Networking and visualization

Asil Oztekin Lowell Operations & 
Information Systems

Healthcare operations, data 
analytics, and healthcare 
analytics

Justin Pounders Lowell Nuclear Engineering Nuclear methods in reactor 
physics

NAME SCHOOL DEPARTMENT FOCUS/AREA

Jialun Qin Lowell Business Operation and information 
systems

Anna Rumshisky Lowell Computer Science Natural language processing

Kate Saenko Lowell Computer Science Machine learning, visualization

Seung Woo Son Lowell Electrical and 
Computer 
Engineering

Big data storage systems

Charles 
Thompson

Lowell Electrical and 
Computer 
Engineering

Computational models for 
analyzing communications

Paul Tracy Lowell Criminal Justice Criminal justice informatics

Juan Trelles Lowell Mechanical 
Engineering

Non-equilibrium models for 
plasma flows and computational 
fluid dynamics

Katherine 
Tucker

Lowell Clinical Laboratory 
and Nutritional 
Sciences

Big data for genetics

Vinod Vokkarane Lowell Electrical and 
Computer 
Engineering

Big data networks

Jie Wang Lowell Algorithms Computer science

Jay Weitzen Lowell Electrical and 
Computer 
engineering

Wireless communications and 
analytics

Yuanchang Xie Lowell Civil Engineering Big data for transportation

Hengyong Yu Lowell Electrical and 
Computer 
Engineering

Biomedical

Harry Zhu Lowell Operations & 
Information Systems

Data quality and data analytics
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NAME SCHOOL DEPARTMENT FOCUS/AREA

Jeroan Allison Worcester Quantitative Health 
Sciences

Quality measurement, 
implementation science, and 
statistical methodology

Victor Ambros Worcester Molecular Medicine RNA biology, miRNA 
biochemistry

Jeffrey Bailey Worcester Medicine Genomics (copy number 
variation)

Jeffrey Bailey Worcester Medicine Large-scale sequencing of 
human genome

Kavitha 
Balakrisnan

Worcester Application 
DatabaseDeveloper

Health informatics and 
implementation science

Robert Brown Worcester Neurology Large-scale sequencing of 
human genome

Wayne Chan Worcester Health Informatics 
and Implementation 
Science

Health informatics and 
implementation science

Tze Chiam Worcester Quantitative Health 
Sciences

Bioinformatics, information 
retrieval, extraction and language 
processing

Michael Czech Worcester Molecular Medicine Molecular medicine

Job Dekker Worcester Biochemistry 
and Molecular 
Pharmacology

Chromatin structure, system 
biology

Yvonne Edwards Worcester Molecular Medicine Molecular medicine

Steven Ellis Worcester Applied Research 
and Program 
Evaluation

Education reform, health care, 
and economic development

Thomas English Worcester Quantitative Health 
Sciences

Bioinformatics, information 
retrieval, extraction and language 
processing

Robert Finberg Worcester Medicine Large-scale sequencing of 
pathogens

Manuel Garber Worcester Molecular Medicine Bioinformatics

Michael Green Worcester Molecular Medicine Gene function and expression

David Grunwald Worcester Biochemistry 
and Molecular 
Pharmacology

RNA therapeutics institute

Thomas Houston Worcester Quantitative Health 
Sciences

Quantitative health sciences

Elaine Karlsson Worcester Molecular Medicine Bioinformatics

Andrie 
Korostelev

Worcester Biochemistry 
and Molecular 
Pharmacology

Structural biology of RNA-protein 
interaction

NAME SCHOOL DEPARTMENT FOCUS/AREA

Timothy Kowalik Worcester Microbiology and 
Physiological 
Systems

Large-scale sequencing of 
pathogens

Parag Kunte Worcester Biostatistician Biostatistics

John Landers Worcester Neurology Whole exome sequencing

Nathan Lawson Worcester Molecular Medicine Molecular medicine

Katherine 
Luzuriaga

Worcester Molecular Medicine Large-scale sequencing of 
pathogens

Craig Mello Worcester Molecular Medicine Genome editing

Melissa Moore Worcester Biochemistry 
and Molecular 
Pharmacology

RNA biology, splicing

Ann Moorman Worcester Molecular Medicine Large-scale sequencing of 
pathogens

Oliver Rando Worcester Biochemistry 
and Molecular 
Pharmacology

Biochemistry and molecular 
pharmacology

Rajani 
Sadasivam

Worcester Quantitative Health 
Sciences

Bioinformatics, information 
retrieval, extraction and language 
processing

Christopher 
Sassetti

Worcester Microbiology and 
Physiological 
Systems

Microbiology and physiological 
systems

Erik Sontheimer Worcester Molecular Medicine Genome editing

William 
Theurkauf

Worcester Molecular Medicine Molecular medicine

Marian Walhout Worcester Molecular Medicine System biology

Zhiping Weng Worcester Biochemistry 
and Molecular 
Pharmacology

Bioinformatics and Integrative 
biology

Greg Wolf Worcester Information 
Technology

CIO

Hong Yu Worcester Quantitative Health 
Sciences

Information retrieval, extraction, 
natural language processing

Phillip Zamore Worcester Medicine RNA biology, miRNA 
biochemistry

Maria Zapp Worcester Molecular Medicine Next-gen sequencing

Konstantin 
Zeldovich

Worcester Biochemistry 
and Molecular 
Pharmacology

Influenza virus evolutionary 
biology
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