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Department of Computer Science & Engineering in Collaboration with the San Diego 
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Executive Summary 
 
The Department of Computer Science & Engineering (CSE) in collaboration with the San Diego 
Supercomputer Center, proposes a new master’s degree program in “Data Science and Engineering” 
(DSE) leading to a Master of Advanced Study (MAS). Data Science refers to large, diverse, complex, 
longitudinal, and/or distributed data sets generated from instruments, sensors, Internet transactions, 
email, video, click streams, and/or all other digital sources available today and in the future. 
 
An increasing fraction of human and non-human activity around the world is digitized and shared, 
resulting in a tsunami of data covering all aspects of life. Managed well, this data can be used to 
unlock new sources of economic value, provide fresh insights into science and hold governments to 
account. 
 
Processing big data also creates new challenges. Despite the abundance of tools to capture, process 
and share all this information-sensors, computers, mobile phones and the like-it already exceeds 
the available storage space. Moreover, protecting privacy is becoming harder as increasing 
amounts of information on individuals is collected and shared between a huge variety of services, 
from cell phones to social networks to medical institutions. 
 
A new kind of professional has emerged, the data scientist, who combines the skills of software 
programmer, database manager, statistician and storyteller/artist to create mathematical models of 
the data, identify trends and deviations, and present them in effective visual ways that can be 
understood and appreciated by others. The term "data scientist" is to the point. The scientist's goal 
is to understand systems by creating simplified models that capture its essence. The data scientist 
aims to model systems which manifest themselves through data that is often much larger than the 
capacity of typical machines. The system can be biological (genomic and clinical data from malignant 
tumors of all cancer patients), physical (plate-tectonics or a bridge) or human communication (social 
networks, real-time data generated by mobile devices), but the goal is the same - simplified 
models that can be used to predict or identify major events. 
 
The program is designed for working professionals with a broad background in education and/or training 
in related areas of computer science, or other engineering or mathematics and with substantial 
experience in data analysis. It consists of seven required courses (three foundational courses and four 
core courses), two electives chosen from six course options, and a two-quarter capstone project course, 
for a total of 38 units.  The program is designed to be completed over a two-year period. The admission 
selection and program administration will benefit from the process used by current MAS programs 
offered at UCSD under the supervision of the Office of Graduate Studies.   
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II. Introduction 

A. Goals and Objectives of the Program 
The proposed program is offered by the Department of Computer Science and Engineering (CSE) in 
collaboration with the San Diego Supercomputer Center (SDSC).  Its goal is to provide an opportunity for 
training in the emerging area of Data Science and Engineering (DSE) to working professionals drawn 
from government and industry.  This goal is supported by a program with specific objectives to teach 
theoretical and practical aspects of data modeling, data analysis, data query and curation, machine 
learning, programming and benchmarking, and to offer these instructions in a format that is accessible 
to the designated student demographics through day-long sessions on Fridays and weekends. It is an 
objective of the program to offer instruction that is supported by substantial hands-on experience in the 
practice of DSE topical areas. 

B. Historical Development of the Field 
When the Sloan Digital Sky Survey started work in 2000, its telescope in New Mexico collected more 
data in its first few weeks than had been amassed in the entire history of astronomy. Now, a decade 
later, its archive contains a whopping 140 terabytes of information. A successor, the Large Synoptic 
Survey Telescope, due to come on stream in Chile in 2016, will acquire that quantity of data every 
five days. 
 
Such astronomical amounts of information can be found closer to Earth too. Wal-Mart, a retail 
giant, handles more than one million customer transactions every hour, feeding databases estimated 
at more than 2.5 petabytes (PB) -the equivalent of 167 times the books in America's Library of 
Congress. Facebook, the social-networking website, is home to 40 billion photos. Decoding the 
human genome involves analyzing three billion base pairs--which took 10 years the first time it was 
done, in 2003, but can now be achieved in one week. 
 
All these examples point to the same phenomenon: an increasing fraction of human and non-
human activity around the world is digitized and shared, resulting in a tsunami of data covering 
all aspects of life. Managed well, this data can be used to unlock new sources of economic value, 
provide fresh insights into science and hold governments to account. But they are also creating a 
host of new problems. Despite the abundance of tools to capture, process and share all this 
information (sensors, computers, mobile phones and the like) it already exceeds the available 
storage space.  
 
A new kind of professional has emerged, the data scientist, who combines the skills of software 
programmer, database manager, statistician and storyteller/artist to create statistical models of the 
data, identify trends and deviations and present them in effective visual ways that can be 
understood and appreciated by others. The term "data scientist" is to the point. The scientist's goal 
is to understand systems by creating simplified models that capture its essence. The data scientist 
aims to model systems that manifest themselves through big data. The system can be biological 
(genomic and clinical data from malignant tumors of all cancer patients), physical (plate-tectonics or a 
bridge) or human communication (social networks, real-time data generated by mobile devices), 
but the goal is the same - simplified models that can be used to predict or identify major events. 
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While the organization and analysis of data as outlined above seems daunting and insurmountable, this 
can indeed be overcome by the recent developments. Advances in methods and tools that help us 
organize data (Hadoop, Big Table), search and query data (SQL), reduce complexity (dimensionality 
reduction) and learn from data (machine learning) have enabled us to mount an attack that organizes 
and makes sense of the volume of data.  It is, therefore a timely goal to put together a graduate 
program that teaches students important concepts and skills that go beyond practical issues in various 
domains where Data Science is practiced. 

C. Timetable for Development of the Program 
We anticipate that this program will begin in the Fall of 2014.  Initial enrollment is estimated at 22-26 
students with approximately 25-30 new students per year at steady-state, for a total of 50-60 enrolled 
students at any given time   
 
Industry Visits and Needs Assessment Summer 2011 
Proposal Exploration Team Formed Fall 2012 
Proposal Submitted to UCSD Graduate Council April 2013 
Revised Proposal Submitted Fall 2013 
UCSD Proposal Submission to CCGA Fall 2013 
CCGA Approval February 2014 
UCOP Approval March 2014 
Marketing and Information Sessions April  2014 
Applications April-June 2014 
Admission of First Cohort Late Spring-Summer2014 
Orientation Summer 2014 
Program Offered and Courses Begin Fall 2014 

D. Relationships of the Program to Existing Programs 
The area of Data Science has emerged as one of the most important areas of study, and CSE and SDSC 
are among the leaders in this field.  We understand that related efforts are in progress at other 
campuses given the currency of the topic and its need. At the time of this writing, we believe that the 
only masters level program in analytics currently offered in California is through the College of Arts and 
Sciences, University of San Francisco.  In addition, only two programs (Stanford and UCSD) offer 
certificates in Data Mining. Within the UC system, UC Berkeley recently launched a 27-unit Masters in 
Information and Data Science (MIDS).  However, it is entirely on-line, except for one 4-5 day immersion 
session on the campus.   
 
The proposed program builds upon a number of courses offered in the Department of Computer Science 
at UCSD. There is also a strong undergraduate program in a related area of databases and machine 
learning that offers access to preparatory courses for student who may need these. Nationwide, there 
are several institutions offering master degree programs in analytics, and these are primarily offered by 
business schools and directed towards that audience.    

E. Interrelationship of the Program with Other UC Institutions 
There is no interrelationship with other UC Institutions. 
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F. Department or Group Which Will Administer the Program 
The program will be offered by the Department of Computer Science and Engineering (CSE) in close 
collaboration with the San Diego Supercomputer Center (SDSC). The pedagogical direction of the 
program, admission decisions, outreach to industry, financial decision making, and strategy for student 
advising, will be guided by a steering committee that will include the Chair of CSE, Director of SDSC, 
Associate Dean for MAS programs, and director and co-director of the program. In addition, academic 
program review and student advising will be the responsibility of the CSE department.  
 
Based on our experience with the management of other MAS programs, we anticipate a continuous 
evaluation process that includes not only traditional evaluation measures for a graduate program such 
as student feedback, external review and graduate council oversight, but also input from the major 
companies and industry sectors from which we draw students. These evaluation components and 
measures taken in response will be part of our official review record for evaluation by the Graduate 
Council at its periodic program reviews.  
 
As per Senate requirements, the program will be reviewed on an eight year cycle. 
 
III. Program  

A. Requirements 
The MAS in Data Science and Engineering is directed to students with backgrounds in engineering, 
physical sciences, social sciences and business, but with a strong background in mathematics (linear 
algebra, calculus, probability and statistics), programming and algorithmic thinking, problem solving and 
independent thinking, and knowledge of programming languages. A student will be expected to have a 
working knowledge of cloud infrastructure and some experience with analytic methods and tools.  
Because prospective students are expected to be full-time working professionals, the lecture-style 
courses will be offered in a format and at a time convenient for working professionals (this could be in 
the evenings or on alternating Friday-Saturdays).   
 
Admissions requirements are equivalent to those for the Master of Science with one exception:  two 
years of work experience may be substituted for GRE exam scores. 
• Bachelor’s degree in science or engineering, with priority for computer science, electrical 

engineering, statistics, economics, physics, chemistry, and bio-informatics 
• Undergraduate GPA of at least 3.0 on 4.0 scale 
• Two years of work experience in statistical data analysis 
• Work experience with data management, data organization, and data analysis is considered a plus 
• Three letters of recommendation, one of which should be from the applicant’s current employer.  

For those who are unemployed, the current employer requirement may be waived. 
• TOEFL or TSE scores (international applicants only) 
 

B. Foreign Language 
Foreign language is not required for this degree. 

C. Program of Study 
 
Unit Requirements 
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The MAS in Data Science and Engineering program proposes a 38-unit/10-course degree that is to be 
taken in consecutive quarters (excluding summers) over a period of two years. The curriculum consists 
of six 4-unit required courses (three foundational and three core courses), one 2-unit core course (a case 
study seminar), two 4-unit elective courses and a 4-unit capstone team-based project course that spans 
two quarters. The capstone will require a combination of in-class, laboratory, and off-campus work.  See 
Section I.K for a sample two-year course program and sample elective pairings by emphasis. 
 
Data Science is an area that combines computer science, statistics and data analysis. In our experience, 
the people that succeed in this area belong to roughly three groups: 

1. People with a degree in computer science, typically working in the Information Technology (IT) 
department of an organization. 

2. People with a degree in statistics, typically working in the Business Intelligence (BI) department 
of a company.  

3. People with degree in a physical science (physics, chemistry, meteorology, biology etc.). Data 
analysis is typically a central part of these people’s experience and passion. 

The goal of our program is to deepen the students understanding in their original field and to provide 
them with the language and concepts to be able to effectively communicate with people with a different 
background.   
 
First Year:  Foundational and Core Courses 
The first year of the MAS students complete six of the seven required courses. The goal of the first year 
is bring all students to a level of competency in the foundational and core subject areas of the degree 
and to prepare them for collaboration in the second year. They earn 22 of their required 38 units of the 
degree. 
 
In fall quarter, students complete one of the core courses, a 2-unit seminar, [DSE290] Case Studies in 
Data Science.  The case studies expose students to the needs and uses of different technologies and 
their roles in model building.  The subjects introduced are covered in detail in the rest of the curriculum, 
with in-depth training that utilizes these concepts in the capstone project. 
 
As industry practitioners, students will come into the program with differing strengths and knowledge. 
The three required foundational courses offered in fall and winter quarters are designed to bring all 
students up to an equal knowledge base in programming, statistics, and databases.  The foundational 
courses are: 

1. [DSE200] Python for Data Analysis. In order to enable students to collaborate with other 
students, they need a common programming language. We chose python because it is a 
relatively easy language to learn, because of the rich open-source libraries for data analysis and 
visualization.  

2. [DSE210] Introduction to Probability and Statistics. Statistics is the foundation of data analysis. 
Computer science students typically have weak backgrounds in statistics. This course is 
modeled after [CSE103] with the same name and is designed to familiarize students with basic 
concepts in probability and statistics. 

3. [DSE201] Data Management Systems: Big data is organized in big databases. Knowledge of SQL 
is therefore a requirement for DSE. 

Students with a strong foundation in one of these areas can waive the need to take the course by 
passing an exam, and may then complete additional electives to fulfill the units requirement. 
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In Spring quarter of the first year, students complete two more core courses: 

1. [DSE230]: Data Analysis using Hadoop and Spark. This course is central to the whole program. It 
is here that the students are introduced to very large and massively parallel data storage 
systems and to the map-reduce framework for parallel computation. The most popular 
framework for big data analysis. 

2. [DSE220] Machine Learning. This course extends the basic concepts introduced in [DSE210] and 
familiarizes the students with machine learning algorithms for classification, regression, 
clustering and semi-supervised learning. 

 
Second Year:  Core and Elective Courses and Capstone Project 
During the second year, students complete their last required core course, two electives, and the 
capstone team project.   They earn the remaining 16 units for the degree. 
 
In fall quarter, they take the core course [DSE203] Data integration and ETL.  The course is designed to 
provide students with the fundamentals of data integration.   
 
Elective courses specialize in subareas, and there are some dependencies between the courses (see 
diagram and list of courses below). The students will request their desired electives at the end of the 
first academic year.  These requests will be based on the student’s interests and input from the faculty 
advisors about the training needed for teams to successfully complete their capstone projects.   An 
elective course might not be offered if the number of students requesting it is too small (the threshold is 
expected to be around 10).  
 
The final part of the MAS degree is a two-quarter capstone team project completed in winter and spring 
of the second year (2 units quarter, 4 units total; in progress (IP) grade in winter with final grade in 
spring).  The capstone project requires that students apply the course material to a realistic engineering 
project of potential interest and value to a company, industry, or government entity.  
 
Each capstone project team will consist of 3-4 students. The students should complement each other, 
encompassing at least two of the three backgrounds described above. The groups will form at the end of 
the first year and will begin to define their project with a faculty advisor. Based on this definition the 
advisor will determine which elective courses have to be taken by at least one person in the group. The 
capstone will require students to access the facilities in the San Diego Supercomputer Center that 
consists of one or more clusters, each with a capacity of 1 Petabyte (PB).  
 
Course Dependencies 
The following graph depicts prerequisite dependencies between the required foundational and core 
courses, and electives.  
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List of Courses 

 
Foundation Courses 
DSE 200 Python for Data Analysis  
DSE 201  Data Management Systems 
DSE 210 Statistics and Probability Using Python 

 
Core Courses  
DSE 203 Data Integration & ETL  
DSE 220 Machine Learning  
DSE 230 Data Analysis Using Hadoop, and Spark  
DSE 290 Case Studies in Data Science 
 

 Elective Courses  
Elective courses offered each year will depend on the interests of students and training needs of 
the capstone. A course may not be offered if a threshold of 10 students is not reached.  
DSE 221 Data Analysis Using R  
DSE 232 Performance Measurement  
DSE 240 Online Analytics Applications  
DSE 241 Data Visualization  
DSE 250 Beyond Relational Data Models  
DSE 251 Managing Large-Scale Graph Data  

 
Capstone Course 
DSE 260 Data Science Design  
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Schedule and Mode of Delivery 
The program will be delivered at a time convenient for working professionals and may be offered in a 
concentrated timeframe, such as alternating Fridays and Saturdays each quarter, with each course 
conforming to equivalent hours in an academic quarter.  
 
The department has extensive experience with existing MAS programs both in terms of the use of a 
learning management system (LMS) and digital media by students.  MAS programs must accommodate 
the needs of professional, working students by providing access to course materials and 
communication tools outside of normal 9-5 work hours. Students are expected to complete work when 
they are not in class, and the LMS serves as a central location for access to homework, grades, digitally 
recorded class sessions, discussion boards etc., and other communication tools.   
 
All courses in the program are set up in the LMS with a course webpage that includes basic information 
such as syllabi, homework, contact information, digitally recorded lectures, discussion boards, etc. 
How each instructor chooses to use the tools varies depending on the preference of the instructor.  
Some require students to answer questions posed and monitor students’ online responses; others 
simply give the students the option of participating in the use of forums, etc.   
 
Our experience with existing MAS courses is that student attendance is nearly 100% despite the fact 
that roll is not taken.  Students find in-class structure and participation beneficial; in addition there are 
also opportunities for interaction and networking around the class schedule.   
 
While working professionals acquire much knowledge in the course of their work life, some may have 
been away from the classroom for some time and may need additional review of the material 
presented in class.  In addition, we recognize that on occasion students will have to miss class due to 
illness or some other unavoidable circumstance. Since the program provides information in a very 
intensive format, missing a class can have very serious consequences if a student were unable to make 
up the work.   For all these reasons, we digitally record video and sound for all MAS classes, and our 
students find review of these recordings extremely valuable.   
 

D. Capstone Project, Evaluation, and Examinations 
There are no field examinations. However, the MAS DSE program will require a 4-unit capstone team-
based project course that runs as an in-progress course in winter and spring quarters of the second year.  
The final grade is assigned at the end of spring quarter.   
 
The project topic will be will be determined with the assistance of the faculty lead in the program.  If 
students are unable to select a topic of relevant interest, possible topics for consideration will be 
provided for them. The intent is that the capstone project will be a 3-4 person team design project 
conducted with people who work in the same company. If this is not possible, the capstone project may 
be an individual effort supervised by the lead faculty member. Each team will have a lead faculty 
member, and the same faculty member may lead more than one team. 
 
The main objective of this project will be for the small teams to demonstrate their critical thinking, 
organization, and design skills in attacking a problem within the DSE field.  At the end of the quarter, a 
final report must be handed in and a short technical oral presentation must accompany the deliverable.  
In addition, there might be a demonstration of the working prototype. The presentation and report will 
be reviewed by both the instructor and the other class participants in a peer-to-peer review process. 
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Performance on the capstone project will be used as the primary measure of the student’s learning in 
the MAS program. Students will be evaluated based on their grasp of the course material, ability to 
apply the course material to the capstone project and individual contribution to the overall success of 
the team project. Satisfactory completion of the capstone project is required for award of the MAS 
degree.    

E. Qualifying Examinations 
No Qualifying Examination is required. 

F. Thesis and/or Dissertation   
No thesis or dissertation is required. 

G. Final Examination 
No final examination is required.  Evaluation of the completed capstone project will serve as the final 
examination for the program 

H. Special Requirements Over and Above Graduate Division Minimum Requirements 
There are no special requirements over and above Graduate Division requirements. 

I. Relationship of Master’s and Doctor’s Programs 
This program will result in a supplemental Master’s degree with no relationship to a doctoral program. 

J. Special Preparation for Careers in Teaching 
Teaching is not a component of this degree. 

K. Sample Program 
There are 10 courses totaling 38 units (including the 4-unit capstone project) required for completion of 
this program.  Each 4-unit quarter-length class is equivalent to 30 lecture-hours. The lecture-style classes 
and case study seminar (DSE 290) may be conducted from 8:00 AM to 5:00 PM alternating Fridays and 
Saturdays. All courses will fall within the start and end dates of each quarter.    The courses in the DSE 
program are interrelated so that the student gains increasing expertise in the two key domain areas, 
with the capstone project synthesizing the learning at the end of the process.   For a description of 
which electives will be offered each year, see Section C, Second Year section. 
 
Sample Two-Year Plan (Instructors for Cohort 1) 
Year Fall Winter Spring 
Year 1 DSE 200-Freund  DSE 201-Papakonstantinou DSE 220-Balac 
 DSE 290-Baru DSE 210-Dasgupta DSE 230-Freund 

Year 2 DSE 203-A. Gupta DSE 260 (In Progress)- 
Papakonstantinou 

DSE 260 (Completion)-
Papakonstantinou 

 Elective  Elective   
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Sample Elective Pairings by Subareas 

Subarea Fall Winter 

1. Analysis  DSE 232 DSE 221 

2. Databases A DSE 240 DSE 241 

3. Databases B DSE 250 DSE 251 

4. Database Mix DSE 240 DSE 250 

5. DB-An Mix A DSE 240 DSE 232 

6. DB-An Mix B DSE 240 DSE 221 

7. DB-An Mix C DSE 250 DSE 232 

8. DB-An Mix D DSE 250 DSE 221 

Possible Courses Taught DSE 232, 240, 250 DSE 221, 232, 241, 250, 251 

L. Normative Time From Matriculation to Degree.  
The normative time from matriculation to degree is two years. This takes into account the target 
student population of experienced working professionals, as well as the course sequence as outlined in 
the previous section.  
 
IV. Projected Need 

A. Student Demand for the Program 
The proposed program is designed for experienced working professionals who want to augment their 
education in engineering. Industry need and student demand for this program is very strong, as is 
discussed in the following paragraphs. 
 
Roughly speaking, business employees that work in analytics have two types of background. The first are 
people with background in business, statistics and modeling. The position of such people is often called 
Business Intelligence (BI) or Analytics. The second are people with backgrounds in computer science and 
computer programming. These people often work in the Information Technology (IT) department. With 
the advent of analytics in general and Data Science in particular, there is a growing need for people that 
have a solid understanding of both BI and IT. The goal of our program is to educate people with such 
background by emphasizing both areas and showing their inter-relations. 

The concept for the DSE program emerged from discussions with local industry representatives of our 
Departmental Advisory Councils and the Corporate Affiliates Program.  We expect that there will be a 
robust demand for this program, due to the broad application of the topic of study and large availability 
of data intensive companies in the San Diego area.   

The clearest market analysis in support of the opportunity in ‘Big Data’ and long-term trends in this 
domain comes from a recent McKinsey Global Institute report that identified ‘Game Changer’ 
opportunities for US growth (http://www.mckinsey.com/insights/americas/us_game_changers). Among 
the five such opportunities (energy, trade, infrastructure and talent), Big Data was identified as 
accounting for .8-1.7% of the GDP of 2020.  The May 2011 McKinsey Global Institute report, Big Data:  
The next frontier for innovation, competition and productivity (http://www.mckinsey.com/ 
insights/business_technology/big_data_the_next_frontier_for_innovation), predicted that the need of 
data scientist will exceed their production by 140,000-190,000 by the year 2018. McKinsey projected a 
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shortfall of 1.5 million additional managers and analysts in the U.S. who can “ask the right questions and 
consume the results of the analysis of big data effectively.” 

In a separate ‘bottoms-up’ study, the EMC Corporation, a publicly traded company with 60,000 
employees, recently interviewed 497 data scientist and business intelligence professionals from around 
the world.  The results of their study on the need for Data Scientist pointed to some interesting trends in 
the computing industry. About two-thirds of the individuals polled believe the demand for data 
scientists will outpace supply in the next five years with nearly 30% coming from professionals in 
disciplines other than computer science. The study also cited the lack of training and resources as the 
biggest obstacles to data science in organizations. The EMC study also found that data science 
professionals were over 2.5 times more likely to have a master’s degree and over 9 times more likely to 
have a PhD than business intelligence professionals.  These observations directly support the case for 
the need for rigorous scientific training for the professionals moving into the data science field. 

The San Diego Economic Development Corporation (EDC) tracks San Diego’s standing among the 25 
most populous U.S. metropolitan areas.  In an analysis of talent, the region ranked 2nd (51%) in the 
percent of college graduates with science or engineering majors and 12th (34%) in the percent 
population with bachelor’s degrees or higher. The San Diego Software Industry Council, the region’s 
premier professional association for software technology, data analytics and cloud-based application 
communities, hosted a Data Summit for the last three years with over 300 attendees each year and a 
speakers list of the foremost thinkers and analysts. In a presentation to the previous San Diego mayor, a 
group of business, academic, and government leaders shared that over the last 20 years, this region has 
become home to the nation’s pre-eminent analytics community with the right mix of large, established 
companies alongside a constellation of over 40 smaller, niche-focused companies that are pushing back 
the boundaries of analytics and data science applications largely inspired by an unmatched academic 
resource in and an experienced professional services network to support the community’s growth. We 
expect to have students in the MAS-DSE drawn from all of these communities. This forms an 
extraordinarily large pool of students for years to come. 

B. Opportunities for Placement of Graduates 
The intention of this degree is for the graduates’ development and (possibly) promotion within existing 
job positions. As a program intended for working engineers, many students will receive support from 
their companies and will be employed during the program. As a result, the placement of graduates is not 
a primary concern to this program except that it may improve prospects for advancement and future 
employment opportunities. For students who are unemployed or interested in alternate job prospects, 
the Jacobs School Engineering Student Services and the campus Career Service Center will provide 
assistance in terms of résumé advising, internship opportunities, and jobs listing.   The support letters by 
industry (appended) indicate a strong demand for such training for their employees in this area. 
 
V. Importance to the Discipline 
Today, US industry and government agencies recognize that our business and scientific communities are 
undergoing a profound transformation with the use of large-scale, diverse, and high-resolution data sets 
that allow for data-intensive decision-making, including clinical decision making, at a level never before 
imagined. New statistical and mathematical algorithms, prediction techniques, and modeling methods, 
as well as multidisciplinary approaches to data collection, data analysis and new technologies for sharing 
data and information are enabling a paradigm shift in government, the marketplace and in research. 
Advances in machine learning, data mining, and visualization are enabling new ways of extracting useful 
information in a timely fashion from massive data sets, which complement and extend existing methods 
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of hypothesis testing and statistical inference. As a result, a number of companies and agencies are 
developing big data strategies to align with their missions. This proposal for the graduate program in 
Data Science and Engineering is multidisciplinary and focuses on methodologies and tools to develop 
next generation systems.  It fills an important need that exists today. The proposed MAS program is 
concerned with educating students at the intersection of multi-disciplinary engineering and science 
disciplines. Because the field is still maturing, this program will provide students with the opportunity 
for a state-of-the art interdisciplinary engineering education as well as a rich area for significant and 
heretofore largely unexplored challenges.  
 
VI. Ways in Which the Program Will Meet the Needs of Society 
The proposed graduate program directly addresses the needs of society by training students in an 
emerging field of study that can be immediately applied to interests in the public and private sectors.  
Data Science and Engineering is uniquely a value-added endeavor that makes use of existing data for 
new markets and science. 
 
VII. Relationship of the Program to Research & Interests of the Faculty 
As demonstrated in the faculty biographies in the appendices, the program directly aligns with the 
research interests of faculty members participating in the program.   
  
VIII. Program Differentiation 
The proposed program does not duplicate any existing program nation-wide. The proposed MAS 
program will not interfere with existing departmental programs or any other existing interdisciplinary 
programs.  First and fundamentally, the MAS program is targeting a student population that is not 
currently served by any existing programs.  Rather than traditional full-time students who can only take 
coursework during the day, these MAS courses will be scheduled when the target audience of working 
professionals is available.  Second, in contrast to more purely academic pursuits in traditional computer 
science programs, the proposed MAS curriculum builds on fundamentals in computer science and 
extends tools into a new realm of study that has direct application for the working professional.  
 
Several Institutions (see list in Appendix F) have established masters program in analytics over the past 
few years, but only a small fraction are part-time with fewer still on the West Coast. The programs are 
extremely varied, with most of the programs geared towards students of business and statistics. Two of 
the programs that appear to be relatively similar to ours are the NYU program and the Northwestern 
program. The unique strength of the DSE program at UCSD is its emphasis on the database side. Most 
programs go to Hadoop but no further.  Our proposed classes include graph-based data taught by Alin 
Deutsch, a class on online analytics taught by Yannis Papakonstantinou, and also classes on column-
based databases.  In addition, a distinctive feature of our program is its collaboration with the San Diego 
Supercomputer Center and the ability of the students not only to engage with the technical staff at SDSC 
but also to participate in a capstone project that utilizes the unique facilities of the San Diego 
Supercomputer Center. 
 
IX. Faculty 
The program incorporates the expertise of ladder-rank faculty members who are interested in 
participating in the program and technical experts from the San Diego Supercomputer Center.  The 
capstone course will be managed by Drs. Yoav Freund and Yannis Papakonstantinou, Professors in the 
Department of Computer Science, and Chaitanya Baru from the San Diego Supercomputer Center.   
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The faculty who are engaged in this program are at the forefront of advancing the core scientific and 
technological means of managing, analyzing, visualizing, and extracting useful information from large, 
diverse, distributed and heterogeneous data sets.   Appendix A includes vitae of participating faculty. 
 

The proposed MAS curriculum is set up so that all participating faculty members teach as off-load 
instructors at off-hours; this will not impact the ability of faculty to ensure quality delivery of all other 
departmental programs.  All of the faculty members listed for particular courses in the Courses section 
below have made a commitment to teach in this program (Profs. Elkan, Freund, Dasgupta, Deutch, and 
Papakonstaninou).   As the program evolves, we expect the engagement of additional faculty members 
from the machine learning, computer vision and database groups. The proposed MAS DSE, then, will 
draw primarily upon our faculty in the following areas: 

• Machine Learning: Yoav Freund, Sanjoy Dasgupta, Gary Cottrell, Charles Elkan, Lawrence Saul, 
and Kamalika Chaudhuri 

• Databases: Yannis Papakonstantniu, Alin Deutsch, and Victor Vianu 
• Algorithms, Vision, and Bioinformatics: Mohan Paturi, Russell Impagliazzo, Andrew Kahng, and 

Vineet Bafna 

The department has invested heavily into growing the area of Machine Learning, doubling in size from 
three to six faculty members over the past six years.  Given the number one priority of "Data Sciences" 
over the past two years and two separate slots available to the faculty (one in intersection with 
computer systems discussed below), this growth is likely to continue. 

With additional recruiting expected across the areas of Big Data, Systems, Bioninformatics and Vision 
(the department is currently conducting search for five slots across these four areas), we anticipate even 
greater capacity for teaching our current courses and any anticipated additions to our curriculum. 
Further, the MAS DSE represents a commitment of 10-12 courses per year – which could be taught on-
load or off-load -- in partnership with San Diego Super Computer Center.  SDSC already has identified a 
core group of six researchers (Chaitan Baru, Amarnath Gupta, Natasha Balac, Paul Rodriguez, Amit 
Chourasia, and Richard Sinkovits) who have committed to teaching DSE courses. The department 
expects to carry a 6-9 course workload related to the DSE program, which will be taught entirely off-load 
for at least the first two years. 
Ladder-rank faculty engaged in the program will normally teach one course per year and never more 
than two courses per year. In addition, the department will be hiring additional faculty in this important 
area and our partnership with SDSC brings a wealth of expertise and resources that are outstanding and 
unique, expanding the list of qualified instructors available to teach in the program.  Faculty 
participation in the program is voluntary and those faculty members listed are committed to this 
teaching opportunity.  Growth in the program will bring welcome opportunities for SDSC and CSE 
professional researchers to participate in the teaching program as well. 
 
Finally, we anticipate that some revenue generated from this proposed program may actually enhance 
existing graduate programs through hiring of additional Teaching Assistants or even Lecturers to reduce 
student-to-assistant or student-to-instructor ratios, and/or offer additional courses.  The DSE program is 
expected to provide additional resources and collaborations for our students and faculty. 
 
X. Courses 
As noted above in VIII. Faculty and on the course approval forms (see Appendix D), a large number CSE 
and SDSC personnel are able to teach DSE courses, although below we have named only one or two per 
course as an indication of those particularly interested in teaching it.  In some cases the faculty may 
team teach, but as a general rule one instructor will teach the course in a given quarter.  
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A. Foundational Courses 
 

[DSE 200] Python for Data Analysis (CSE: Yoav Freund, SDSC: Robert Sinkovits)  
The goal of this course is to bring students with diverse background and experience to a 
common level of competency in programming in the context of complex and noisy data. Solid 
competency in Python programming provides its owner with autonomy and independence in 
their work.  Introduction to object oriented programming using python. Regular expressions. 
Numpy and Numerical Processing. Ipython and Plotting. Data analysis using PANDAS. 
Webpage scraping using scrapy. The twitter API. NLTK. 
  
[DSE 201] Data Management Systems (CSE: Yannis Papakonstantinou, SDSC: Chaitanya Baru) 
This course will provide an introduction to the management of structured data beginning with 
an introduction to database models including relational, hierarchical, and network approaches. 
It will also cover topics in database system implementation including query languages and 
system architectures; parallel, column-oriented, and array-based database systems; advanced 
SQL features including user-defined functions (UDFs), triggers, statistical functions; and support 
for spatial data. 
 
[DSE 210] Probability and Statistics Using Python (CSE:  Sanjoy Dasgupta, SDSC: Natasha 
Balac/Paul Rodriguez)  
The goal of this course is to give the student a foundation in probability and statistics. 
Probability and statistics, using Python.  Distribution over the real line; independence, 
expectation, variance, correlation. Central limit theorem. Chernoff/hoeffding bound. 
Statistical tests.  The Bonferroni correction. Book:  “Think Stats: Probability and Statistics for 
Programmers” by Allen Downey. 
 

B. Core Courses  
 

[DSE 203] Data Integration & ETL (SDSC: Amarnath Gupta) 
The course is designed to provide students with the fundamentals of data integration and 
includes:  schema mapping and matching, entity disambiguation, ontology development and 
management, data provenance, and crowd sourcing and machine learning as strategies for 
integration.  The course will also require hands-on projects in which students will work on a data 
integration problem requiring integration of two or more datasets taken from an application 
domain of their choice (e.g. geospatial data, healthcare, financial applications, bioinformatics, 
etc). 

[DSE 220] Machine Learning (CSE: Charles Elkan, SDSC: Natasha Balac)  
This course provides a broad introduction to the practical side of machine-learning and data 
analysis. The topics covered in this class include topics in supervised learning, such as k-nearest 
neighbor classifiers, decision trees, boosting and perceptrons, and topics in unsupervised 
learning, such as k-means, PCA and Gaussian mixture models.  

[DSE 230] Data Analysis Using Hadoop and Spark (CSE:  Yoav Freund, SDSC: Paul Rodriguez)  
Map-reduce, streaming analysis, and external memory algorithms and their implementation 
using the Hadoop and its eco-system: HBase, Hive, Pig and Spark. The class will include 
assignment of analyzing large existing databases.  
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[DSE 290] Case Studies in Data Science (Various CSE and SDSC)  
Case studies discussed by speakers from industry, government and academia expose 
students to the needs and uses of different technologies and their roles in model building. 

 

C. Elective Courses 
 
[DSE 221] Data Analysis Using R (SDSC: Natasha Balac)  
R, an open source software project with an extensive library of freely available packages and the 
capability to apply most modern statistical methods, has emerged as a leading statistical 
computing environment.  This course will focus on providing fundamental compute skills 
necessary for effective data analysis and machine learning tasks by applying modern statistical 
methods implemented in R. The course covers practical issues in statistical computing including 
data preparation, manipulation, analysis and the generation of analytical, predictive and 
graphical results.  Topics in statistical data analysis, machine learning and graphics applications 
will be provided along with practical working examples. Machine learning topics are introduced 
as needed when addressing real world data mining case studies.  
 
[DSE 232] Performance Measurement (SDSC: Chaitanya Baru) 
This course will introduce practical and pragmatic considerations related to the performance of 
big data solution approaches, cover the fundamentals of computer performance measurement, 
especially as applied to database and big data systems, and provide an understanding of the 
primary determinants of performance in big data systems. The course will cover: tools and 
techniques for performance monitoring and performance tuning; the role of benchmarking and 
how to interpret benchmark results in context; how to read query plans and perform 
optimizations and database tuning; behavior of schedulers and governors, including systems like 
YARN, Mesos, Fair Scheduler, FIFO, HPC schedulers; performance characteristics of data 
analytics operations; practical limits to performance scaling; and recent results in big data 
performance and ongoing work in performance optimizations. 
 
[DSE 240] Online Analytics Applications (CSE: Yannis Papakonstantinou, SDSC: Chaitanya Baru)  
The course will cover the functionality of online analytics applications from the business analyst 
point of view; basics of application and data infrastructure architecture; data organizations for 
systematic data precomputation. The use of data warehouses, data cubes (with emphasis on 
ROLAP organizations) and materialized views; Fast Data use cases and relevant technologies: 
combining transactional and analytical databases; incremental maintenance of precomputed 
views; use of novel database systems: parallel, column & Hadoop/mapreduce-enhanced; visual 
interfaces & dashboards for custom analytics applications. Application development 
technologies and methodologies with emphasis on Model-View frameworks facilitating 
reflection of state on view. Overview of web-based visualization libraries; custom web-based 
visualizations (D3);  achieving online performance with approximations. 
 
[DSE 241] Data Visualization (SDSC: Amit Chourasia) 
The goal for the course is to use visualization as a tool to explore trends, relationships, confirm 
hypothesis, communicate findings and gain insight about data. This course will focus on teaching 
students the principles and techniques for creating visual representation from raw data. The 
course exercises will be based on publicly available datasets and utilize freely available tools like 
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D3.JS and VisIt. The course will be modeled similar to Stanford’s visualization CS448 course and 
will include an introduction to visualization, vis foundation review, color, interaction, 
dashboards and Heat Maps, introduction to D3.Js. high dimensional data, network data, 
geographic data, text data, scientific visualization: isosurface, volume rendering, and 
introduction to VisIt.  
 
 [DSE 250] Beyond Relational Data Models (CSE: Alin Deutsch) 
The course covers data models, query languages and models of computation beyond those 
employed in relational databases. It addresses new developments that have gained attention 
with the advent of the Web 2.0 and Big Data revolutions. The topics are presented in a unifying 
framework and include: key-value pairs as data model, as used in Google's Big Table;   Object-
Oriented Data Model, with its practical support in relational databases via the Object-Relational 
Mapping (involves ODMG standards ODL and OQL, and recent systems such as Ruby on Rails); 
semi-structured databases (data organized as graph with labels on nodes and edges), query 
languages based on reachability constraints between nodes: conjunctive regular path queries); 
XML databases, as special case of semi-structured databases in which the graph is a tree  (this 
involves associated standards such as XML Schema, XPath and XQuery); RDF databases (with 
associated OWL and SPARQL standard). 
 
[DSE 251] Managing Large-Scale Graph Data (SDSC:  Amarnath Gupta) 
Large-scale graphs appear in many diverse applications including the World Wide Web, Social 
Networks, Human Communication (e.g., phone call graphs, email graphs), Professional Networks 
(who knows/follows whom), Biological Networks, and Linked Data Graphs. The goal of this 
course is twofold (a) get students acquainted with data management issues related to graphs, 
including storage, indexing, querying, and computing with large graph data, and (b) give them a 
hands-on experience with Neo4j and Gremlin. Prerequisite: Successful completion of DSE250 or 
written permission of the instructor. The lecture portion of the course will cover: Basic Principles 
of Graph Data Management, Storage Techniques for Large-Scale Graphs, Indexing Graphs, Query 
Processing for Graphs, Computing Graph Functions, Special Processing Techniques for Citation 
Networks, Social Networks, Biological Networks 

D. Capstone Course 
 
[DSE 260] Data Science Design Capstone Project (CSE: Yoav Freund, Yannis Papakonstantinou / 
various faculty, SDSC: Chaitanya Baru/various staff) 
A team design project in the final two quarters of the program culminates in a final report and 
an oral presentation of the capstone project.  In addition, there might be a demonstration of the 
working prototype. The project will start by identifying a domain of interest and the available 
data sources that will be used to study the domain. From this starting point there will be two 
parallel and interdependent lines of work: data extraction, Transformation and Loading (ETL), 
and statistical analysis and model building. The ultimate goal will be to present a processing 
pipeline which transforms the raw data into more usable forms and models which separates 
between the predictable and the unpredictable aspects of the underlying system. 

 
XI. Resource Requirements 
No new campus resources will be required to support this program as it is completely self-supporting. 
Based on the experience of administering other self-supporting MAS programs in the Jacobs School, 
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enrollment is estimated to be approximately 22-26 students the first year and increase to a steady-state 
of 25-30 students per year for a total of 50-60 enrolled students at any given time.   
 
Our experience with three different MAS programs recently launched indicates a fundamental viability 
and sustainability of the proposed MAS program that will benefit by the experience and existing 
infrastructure. 
 
Nationally, there are several self-supporting master’s programs currently being offered at private and 
public institutions. Stanford’s EE MS degree (15 courses) charges $58,950.1  USC’s online M.S. in 
Computer Engineering (9 courses) charges $36,720.2 UCLA’s online MS in engineering program (36 units) 
charges $30,000 per student.3 The UCSD SOM’s MAS in Leadership of Healthcare Organizations (42 
units) charges $28,500;4 its MAS in Clinical Research (36 units) charges $28,000.5  The MAS in 
International Studies offered by International Relations and Pacific Studies (48 units) charges 
$36,000/student.  Students in the proposed UCSD MAS in Structural Health Monitoring (36 units) will be 
charged $33,000. The above numbers are just program fees, not including health insurance fees 
($594/quarter) and registration fees ($324/quarter).  As shown in the program’s financial forecast 
summarized in Table 1 below, the program is viable.  The following paragraph presents a summary of 
the financial analysis.  
 
Because the faculty instructors are already teaching full load, we assume 10-12 instructors of courses 
(including the case study seminar and the capstone project course) are paid off load at 1.5 months of 
their salary but averaged at $16,000 per 4-unit course in the MAS program.  This average, slightly higher 
than 1.5 months of a Full Professor, Step II ($14,250), is substantially higher than the cap of $10,000 that 
Summer Session pays its instructors. In addition, a TA (50% appointment, or 20 hours/week) is assigned 
for 20-30 students in the class.  This is substantially more generous than the current TA allocation in the 
department (50% TA for 60 students in graduate CSE courses, for example) and is required in order to 
provide these MAS students the additional high-quality support that they will need to re-enter the 
academic environment after their hiatus.  A 50% TA appointment includes a salary of $5,885/quarter, a 
fee payment of $5,216.50, and the possibly a non-resident supplemental tuition payment of 
$5034/quarter, depending on residency status of the TA.  There will be one full-time technical support 
person to manage the cluster and to aid with technical issues such as software installation and 
configuration, load management and throughput maximization. The IT cost is estimated to be $90,000 
and includes technical support as well as a number of non-technical services such as access to the 
program’s learning management system, related software and hardware support and for videotaping 
the lectures.   Hardware/equipment is projects at $5000 per 12 students.  We will reserve 10% of the 
fees generated for financial aid, $5,000 to $10,000 each, for those who are unemployed or whose 
tuition fees are not covered by their employers; financial awards will be made beginning with the 
second cohort, after a reserve has been established.  The Jacobs School Dean’s Office charges 8% for 
administrating the program (staff support, room reservation, receiving payments, troubleshooting 
student issues, recruiting students, etc.).    Budget calculations include the 4% UCSD fee and the 1.5% 
UCOP assessment fee, which will start with Cohort 3, and the Office of Graduate Studies assessment.   
 

1 http://scpd.stanford.edu/becomeAStudent/tuitionAndFees.jsp 
2 http://mapp.usc.edu/mastersprograms/tuitionandfees/tuitionfees.html 
3 http://msengrol.seas.ucla.edu/ 
4 http://lhco.ucsd.edu/prospectivestudents/fees.cfm 
5 http://clre.ucsd.edu/prospectivestudents/fees.cfm 
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Table 1:  Summary of Projected Budget 

# Students in cohort 24 
# Courses  (7 required, capstone, 2-4 electives) 11 
Instructors' stipend @ $16,000 $176,000  
TA salary+fees+tuition (50% TA @ 20-30 stu/course) $177,491  
IT (video, website) $90,000  
Hardware/equipment $10,000  
Financial Aid @ 10% of fees collected $79,200  
Admin fee @ 8% of fees collected $63,360  

Total Expenses $596,051  
UCSD 4% assessment $23,842  
UCOP 1.5% assessment (beginning 3rd yr, based on expenditures 2 years prior) $5,841  
Office of Graduate Studies assessment ($4,000 + $220/stu) $9,280  

Total Assessments $38,963  

Student fees  ($33,000/stu) $792,000  

Net Income to Department $156,986  
 
 
XII. Graduate Student Support 
Those who are unemployed or whose tuition fees are not covered by their employers are eligible for 
financial aid of $5,000 to $10,000, based on merit and financial need. 
 
XIII. Changes in Senate regulations 
No changes to Senate regulations are proposed. 
 
XIV. Program Governance and Administration 
The program is interdisciplinary in nature and involves two units associated with the Jacobs School of 
Engineering.  Initial responsibility for administration will reside in the Department of Computer Science 
and Engineering which will be the home department for the program.  Curriculum oversight of the 
degree program, as well as responsibility for the academic advising of students, selection of faculty, 
access to student and faculty services, and program evaluation will be centered in the Department of 
Computer Science. However, all faculty participating in the program will have equal access and 
opportunity to recommend modifications and changes to the curriculum and program.   
 
Ultimate authority and responsibility for the program rests with the program directors who are 
members of the Academic Senate.   A steering committee that consists of the MAS program directors, 
the department chair and the Associate Dean for MAS programs will provide advice to the directors on: 

• Student recruitment 
• Academic standards and other requirements for continuing students enrollment in the program 
• Curriculum oversight 
• Advice concerning students who fail to fulfill requirements of the program 
• Funds management oversight 
• Continuous evaluation guidance  
• Events and program-wide activities, discussions and retreat, general oversight etc.  
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Students will be mentored by faculty involved in the program.  Admission into the MAS DSE program will 
be limited to the number of students who can be supervised by the available and interested faculty.  A 
committee of three will manage student admissions. Two members will be professors from CSE (initially 
Yoav Freund and Yannis Papakonstantinou) and one member from SDSC (initially Chaitanya Baru).  
Acceptance into the program will require a majority vote. 
 
Academic advising will be handled through the Department of Computer Science and Engineering, 
providing support for programmatic advising in terms of courses, degree requirements, University 
requirements, academic and programmatic policies and procedures, etc. At the same time, we want to 
ensure that the MAS students are integrated with the rest of the engineering student body and that 
they benefit from close relationships with the entire Jacobs School student infrastructure. This aspect 
will be managed by the MAS program office and will operate outside of standard business  
 
A student services administrator will be designated to serve as a liaison between the University and the 
MAS students to ensure the unique needs of working adult students are met and to provide guidance to 
students regarding University procedures, especially those specific to MAS programs.  These student 
service functions include:  

• Organizing prospective student application packets, supporting the Admissions 
Committee, and helping to determine appropriate fees  

• Assisting students with enrollment, enforcing deadlines, and ascertaining that students 
receive ancillary services such as parking stickers, ID cards, and computer registration  

• Checking fee waivers and exemption contracts, providing loan packets, explaining financial 
obligations to the students 

• Conveying student comments concerning administration to faculty course planners and 
making sure that student needs are met 

• Ascertaining that students complete courses needed for the degree, assisting them with 
career transitions or placement interests  

• Assistance with visa, housing, insurance and other arrangements for students from 
outside the San Diego region 

 
Financial management involves setting program fees, planning a budget, monitoring actual vs. projected 
income, monitoring expenditures, reporting to campus and OP budget and audit offices, and negotiating 
fee discounts. 
 
Faculty services are an additional element of program administration.  Instructor services will be 
handled directly by the Jacobs School in conjunction with the departmental MSOs and student affairs 
directors, funded by MAS fees.  This function involves reserving and obtaining access to suitable 
classrooms, scheduling course meetings, ordering textbooks and obtaining audiovisual materials, 
administering class evaluations and grade reports, preparing occasional instructors for their teaching 
assignments and negotiating salaries with them. 
 
All program promotion will be done with the close collaboration of the Jacob School’s Corporate 
Affiliates Program.   
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XV. Appendices 

A. Biography of Participating Faculty 
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NATASHA BALAC 
 

San Diego Supercomputer Center 
University of California, San Diego 

nbalac@sdsc.ucsd.edu 
 
A. Education 

Vanderbilt University, Nashville, TN Ph.D. 2002, Computer Science 
Vanderbilt University, Nashville, TN M.S.1999, Computer Science 
MTSU, Murfreesboro, TM. B.S. 1997, Computer Science 
 

B. Positions and Honors 
 

5/12-present: Director, Predictive Analytics Center of Excellence, San Diego Supercomputer Center 
(SDSC), University of California San Diego (UCSD), San Diego, CA 
10/04 – 5/12: Research Scientist IV Manager, San Diego Supercomputer Center (SDSC) 
10/03 – 10/04: Associate Research Scientist III, SDSC, UCSD, San Diego, CA 
1/02 – 10/03: Data Mining Consultant, ProStaff, Inc. San Diego, CA 
8/00 – 6/01: Software Engineer, RF Microsystems, Nashville, TN 
5/00 – 8/00: Software Engineer, RTS Wright Industries Inc., Nashville, TN 
5/99 – 8/01: Research Assistant, Vanderbilt University, Nashville, TN 

 
Teaching Positions 

• 2003 – present: Instructor, University of California San Diego Extension 
Designed, created and teaching Data Mining certificate program courses. 

• 1997-1999: Teaching Assistant for Introduction to Computing and Programming and Computer 
Ethics, Vanderbilt University. 

• 1994-1997: Instructor and assistant for 100 and 300 level computer science courses, Middle 
Tennessee State University 
 

 Honors 
• Upsilon Phi Epsilon, Computer Science Honor Society  
• Outstanding Young Americans  
• Tau Beta Pi, National Honor Society 
• Phi Kappa Phi, National Honor Society 

 
Professional Societies 
• American Association for Artificial Intelligence 
• Association for Computing Machinery, ACMKDD 
• Institute of Electrical and Electronic Engineers 

 
C. Selected peer-reviewed publications 

Byron Washom, John Dilliot, David Weil, Jan Kleissl, Natasha Balac, William Torre, Chuck Richter, 
“Ivory Tower of Power”.  IEEE Power and Energy Magazine. July/August 2013. 

Claudiu Farcas, Natasha Balac and Lucila Ohno-Machado. “Biomedical CyberInfrastructure 
Challenges”.XSEDE 2013. 
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Robert S. Sinkovits, Pietro Cicotti, Shawn Strande, Mahidhar Tatineni, Paul Rodriguez, Nicole Wolter, 
and Natasha Balac,” Data Intensive Analytics on the Gordon High Performance Data and Compute 
System”.    Proceedings of the 17th ACM SIGKDD international conference on Knowledge Discovery 
and Data Mining (KDD '11), San Diego, 2011, Pages 747-748. 

Natasha Balac, Roman Olschanowsky.  “Data Grid initiated Data Mining: Utilizing Remote Proxy 
Operations”.  Proceedings of TeraGrid 2006, Indianapolis, June 2006. 

Charlie Catlett, William E. Allock, Phil Adrews, Adrew Arenson, Ruth Aydt, Ray Bair, Natasha Balac, 
et. al.  "TeraGrid: Cyberinfrastructure for Petascale Science”, 2007.   

Natasha Balac, Roman Olschanowsky, Homayoun Karimabadi, Tamara Sipes, Steve Ferenci, Ramesh 
Chandran, Richard Fujimoto, Aaron  Roberts.  Distributed Data Mining System with Gateway for 
Virtual Observatories.  National Science Foundation Symposium on Next Generation of Data Mining 
and Cyber-Enabled Discovery for Innovation - NGDM 2007, Baltimore, MD, October, 2007. 

Natasha Balac, Daniel M. Gaines, Doug Fisher and Siripun Thongchai.  “Learning Action Models to 
Support Efficient Navigation Planning for Unmanned Ground Vehicles.” Proceedings of SPIE 
Unmanned Ground Vehicle Technology Conference, Orlando, April 2001. 

Natasha Balac, Daniel M. Gaines and Doug Fisher. “Using Regression Trees to Learn Action Models.” 
In Proceedings 2000 IEEE Systems, Man and Cybernetics Conference, Nashville, October 2000. 

Natasha Balac, Daniel M. Gaines and Doug Fisher. “Learning Action Models for Navigation in Noisy 
Environments.” In ICML Workshop on Machine Learning of Spatial Knowledge, Stanford, July 2000. 

Daniel M. Gaines and Natasha Balac. “Using Mobile Robots to Teach Artificial Intelligence Research 
Skills.” In Proceedings 2000 ASEE Annual Conference, St. Louis, June 2000. 

Natasha Balac and Daniel M. Gaines.  ERA:  Knowledge Acquisition in Robotic Domains.  ICAPS 2003. 

H. Karimabadi, T. B. Sipes, H. White, M. Marinucci, A. Dmitriev, L. K. Chao, J. Driscoll,  Natasha Balac.  
Data mining in space physics: MineTool algorithm. Journal of Geophysical Research, vol. 112. 2007. 
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CHAITANYA K. BARU 
 
a. Professional Preparation 
Indian Institute of Technology, Madras   Electronics Engineering  B.Tech, 1979 
University of Florida     Electrical Engineering   M.E., 1983 
(Outstanding Master’s Thesis Award, Dept. of Electrical Engineering) 
University of Florida     Electrical Engineering   Ph.D., 1985 
 
b. Academic and Professional Appointments 
2013 –  Associate Director, Data Initiatives, San Diego Supercomputer Center, UCSD. 
2011 –  Director, Center for Large-scale Data Systems research (CLDS), SDSC. 
2007 –   Distinguished Scientist, San Diego Supercomputer Center (SDSC), University of 

California, San Diego. 
2004 – 2007  Division Director, Science R&D, SDSC, UC San Diego. 
2001 – 2004  Co-Director, Data and Knowledge Systems Program, SDSC, UC San Diego. 
1996 – 2001  Senior Principal Scientist, Data Intensive Computing Environments group, 

SDSC, General Atomics. 
1992 – 1996  Advisory Programmer, Database Technology Institute, IBM Almaden Research 

Center, San Jose, CA, and IBM Toronto Laboratory, North York, Ontario. 
1985 – 1992  Assistant Professor, CSE Division, Dept. of Electrical Engineering and Computer 

Science, University of Michigan, Ann Arbor, MI. 
1979 – 1981  Programmer Analyst, Management Services Division, Telco (Tata Motors), Pune, 

India. 
 
c. Publications 
1. Big Data Benchmarking and the BigData Top100 List, C. Baru, M. Bhandarkar, R. Nambiar, 

M. Poess, T. Rabl, Big Data Journal, Vol.1, No.1, Mary Ann Liebert Inc. Publishers, 
http://online.liebertpub.com/toc/big/1/1.  

2. Setting the Direction for Big Data Benchmark Standards, C. Baru, M. Bhandarkar, R. Nambiar, 
M. Poess, T. Rabl, TPC Technical Workshop, VLDB 2012, Aug 27-30, Istanbul, Turkey. 
http://link.springer.com/chapter/10.1007/978-3-642-36727-4_14.  

3. Geoinformatics: Cyberinfrastructure for the Solid Earth Sciences, edited by Randy Keller and 
Chaitanya Baru, April 2011, Cambridge University Press. 

4. Science Gateways: Harnessing clouds and software services for science. N. Wilkins-Diehr, C. Baru, D. 
Gannon, K. Keahey, J. McGee, M. Pierce, R. Wolski, W. Wu. In Cloud Computing and Software 
Services: Theory and Techniques, CRC Press, 2011. 

5. Evaluation of MapReduce for Gridding LIDAR data, S. Krishnan, C. Baru, C. J. Crosby, Proceedings of 
the 2nd IEEE International Conference on Cloud Computing Technology and Science, Dec 2010. 
 

Other Publications 
1. Cyberinfrastructure for Observatory/Monitoring Networks: A Case Study from the TEAM Network, C. 

Baru, E. Fegraus, S. Andelman, S. Chandra, K. Kaya, K. Lin, C. Youn, Biosciences, January 2012. 
2. TEAM Network: Building Web-based Data Access and Analysis Environments for Ecosystem Services, 

C. Youn, S. Chandra, E. Fegraus, K. Lin, C. Baru, Proceedings of the International Conference on 
Computational Science. 4:146-155, 2011. 

3. NMR Cyberinfrastructure: Web-based virtual file system for managing distributed NMR data, C. 
Youn, C. Baru, A. Mrse, J. O'Connor, Gateway Computing Environments Workshop (GCE), Nov. 2010, 
DOI: 10.1109/GCE.2010.5676122. 
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4. Database Design for High-Resolution LIDAR Topography Data, V. Nandigam, C. Baru, C. J. Crosby, in 

SSDBM 2010, Lecture Notes in Computer Science 6187, edited by M. Gertz and B. Ludascher, pp. 
151–159, June 2010. 

5. The GEON service-oriented architecture. C. Baru, S. Chandra, K. Lin, A. Memon, C. Youn. Volume 2, 
Supplement 1, 2009. International Journal of Digital Earth. Publishers: Taylor & Francis. 

 
d. Synergistic Activities 
1. Program Chair, 4th Workshop on Big Data Benchmarking, IEEE BigData Conference, October 2013, 

San Jose, CA (with Shane Canon, LBL; Ian Foster, U.Chicago/ANL). 
2. Program Chair, Workshop on Big Data in Science, IEEE BigData Conference, October 2013, San Jose, 

CA (with Tilmann Rabl, U.Toronto; Milind Bhandarkar, Pivotal). 
3. Chair, Program / Organizing Committee, Workshops on Big Data Benchmarking. First Workshop: 

May 8-9, 2012, San Jose, CA; Second Workshop: December 17-18, 2012, Pune, India; Third 
Workshop: July 16-17, 2013, Xi’an, China. 

4. Member, Organizing Committee, 7th Extremely Large Databases Conference, September 9-12, 2013, 
Palo Alto, CA. 

5. Co-Chair, NCI/NSF Invitational Workshop Health Cyberinfrastructure: A Seeded Cloud Approach, 
January 10-11, 2011, San Diego Supercomputer Center, UCSD. 

 
e. Collaborators and Other Affiliations 
a. Collaborators and Co-editors 
Mark Adams, JCVI; Ramon Arrowsmith, Arizona State; Karen Basen-Enquist, MD Anderson Cancer 
Center, UT (MDACC); Michael Carey, UC Irvine; Christopher Crosby, UNAVCO; Wendy Demark-
Wahnefried, UAB; Deborah Estrin, UCLA; Ian Foster, U.Chicago/Argonne National Labs; Rusty Gage, Salk 
Institute; Ann Gates, UTEP; Sara Graves, Univ. of Alabama-Huntsville (UAH); Tom Horan, Claremont 
Graduate University; Randy Keller, U.Oklahoma; Tanu Malik, U.Chicago; Charles Meertens, UNAVCO; 
Don Middleton, NCAR; Susan Peterson, MDACC; Rahul Ramachandran, UAH; Richard Scheuerman, JCVI; 
Craig Venter, JCVI. 
 
b. Graduate and Postgraduate Advisors 
Ph.D./Master's Thesis Advisor: Prof. Stanley Y. W. Su, Dept. of Computer Science and 
Engineering, University of Florida, Gainesville, FL. 
 
c. Thesis Advisor and Postgraduate-Scholar Sponsor 
Thesis Advisor 

• Prof. Ophir Freider, Robert L. McDevitt, K.S.G., K.C.H.S. and Catherine H. McDevitt L.C.H.S. Chair 
in Computer Science and Information Processing. Chair, Department of Computer Science, 
Georgetown University, Washington DC. 

• Dr. Piyush Goel, Co-founder, everypath.com, Santa Clara, CA. 
• Dr. Sriram Padmanabhan, Distinguished Engineer and Chief Architect for Information Server, 

IBM Silicon Valley Labs, Santa Teresa, CA. 
 
Postgraduate-Scholar Sponsor 

• Dr. Tezeswi Tadepalli, Research Associate, University of Mississippi. 
• Dr. Kai Lin, Research Programmer, San Diego Supercomputer Center. 
• Dr. Bertram Ludaescher, Professor, Computer Science Dept., UC Davis. 
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AMIT CHOURASIA 
 
San Diego Supercomputer Center             Telephone: (858) 822-3656 
University of California, San Diego                                     Fax: (858) 534-8303 
9500 Gilman Dr., MC 0505                                            Email: amit@sdsc.edu 
La Jolla, CA - 92093         

 
A. Professional Preparation 
M.S. in Computer Graphics Technology  2001-2003 Purdue University, West Lafayette, USA 
Baccalaureate in Architecture (Hons) 1996-2001 Indian Institute of Technology, Kharagpur, India 
 
B. Appointments 
2009 – Present Sr. Visualization Scientist San Diego Supercomputer Center, UCSD 
2003 – 2009 Visualization Scientist San Diego Supercomputer Center, UCSD 

 
C. Publications (selected from over 40 publications) 
Five most relevant publications 

• A. Chourasia, E. Mcquinn, J.B. Minster & J.P. Schulze (2010). Visualization Challenge 2010: Non 
Interactive Media, Science 18 February 2011: Vol. 331 no. 6019 pp. 854-856, DOI= 
10.1126/science.331.6019.854 (Honorable Mention) 

• Y. Cui, K. Olsen, T. Jordan, K. Lee, J. Zhou, P. Small, G. Ely, D. Roten, D. Panda, A. Chourasia, J. 
Levesque, S. Day and P. Maechling (2010). Scalable Earthquake Simulation on Petascale 
Supercomputers. In Proceedings of the 2010 ACM/IEEE International Conference for High 
Performance Computing, Networking, Storage and Analysis (SC '10). IEEE Computer Society, 
Washington, DC, USA, 1-20. (ACM Gordon Bell Finalist) 

• A. Chourasia, S. M. Cutchin & B. Aagaard (2008). “Visualizing the Ground Motions of the 1906 
San Francisco Earthquake”, Computers & Geosciences. vol 34. pp. 1798-1805. 

• A. Chourasia & J. Schulze, (2007).  “Data Centric Transfer Functions for High Dynamic Range 
Volume Data”, Proceedings of the 15-th International Conference in Central Europe on 
Computer Graphics, Visualization and Computer Vision, pp. 9-16. 

• P. Andrews, M. Margo, A. Chourasia & J. Towns (2006) “Enabling HPC E-Science via integrated 
grid infrastructure”, 2nd IEEE Conference on eScience and Grid Computing, Dec 4-6, 2006, 
Amsterdam, Netherlands 

Five other relevant publications 
• D. Camp, H. Childs, A. Chourasia, C. Garth & K. Joy. (2011) “Evaluating the Benefits of An 

Extended Memory Hierarchy for Parallel Streamline Algorithms”, To be presented at IEEE 
Symposium on Large-Scale Data Analysis and Visualization, Oct 23-24, 2011, Providence, RI 

• A. Chourasia (2011) “Visualization of seismic model data”. Geoinformatics, Cyberinfrastructure 
for the Solid Earth Sciences. Edited by: G. Randy Keller and Chaitanya Baru. Cambridge 
University Press. 

• A. Chourasia, S. M. Cutchin, K. B. Olsen, B. Minster, S. Day, Y. Cui, P. Maechling, R. Moore, , & T. 
Jordan (2007). “Visual Insights into High-Resolution Earthquake Simulations”, IEEE Computer 
Graphics and Applications (Discovering the Unexpected), vol. 27, no. 5, pp. 28-34. 

• A. Chourasia, (2007). “Digital Recreation of a Seven Story Building Shake during an Earthquake”, 
ACM Crossroads (Computer Graphics), vol.13, no.3, pp. 6-8. 
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• Y. Cui, R. Moore, K. Olsen, A. Chourasia, P. Maechling, B. Minster, S. Day, Y. Hu, J. Zhu, A. 
Majumdar & T. Jordan (2007). “Enabling very-large scale earthquake simulations on parallel 
machines” Computational Science – ICCS 2007, Vol. 4487, pp. 46-53 

 
D. Synergistic Activities 

• XSEDE & TeraGrid Participation 
Lead Visualization Services Group at SDSC 
Provide visualization expertise through XSEDE Advanced User Support Services 

• Conference Organization 
Visualiazation Showcase Chair XSEDE 2012 
Publicity Chair VisWeek 2012 
Chair IEEE Visualization Contest (2009-2010),Co-Chair IEEE Visualization Contest 2008 

• Program Committee Member 
IEEE Visualization Conference 
EuroVis Conference 
International Symposium on Visual Computing  
Volume Graphics Technical Committee 

 
E. Collaborators 

Collaborators 
David Camp ( Lawrence Berkley National Laboratory and Univ. Of California, Davis) 
Hank Childs ( Lawrence Berkley National Laboratory and Univ. Of California, Davis) 
Yifeng Cui (SDSC/ Univ. of California San Diego) 
Steve Day (San Diego State University) 
Geoffrey Ely (SIO/ Univ. of California San Diego) 
Christoph Garth (Univ of California, Davis) 
Thomas Jordan (University of Southern California) 
Kenneth Joy (Univ of California, Davis) 
Homayoun Karimabadi (Univ. of California San Diego) 
Philip Maechling (University of Southern California) 
Amitava Majumdar (SDSC/Univ. of California San Diego) 
Bernard Minister (IGPP Univ. of California San Diego) 
Mike Norman (SDSC/ Univ. of California San Diego) 
Kim Olsen (San Diego State University) 
Emily Roxworthy (Univ. of California San Diego) 
Jamison H. Steidl (Univ. of California Santa Barbara) 
P. K. Yeung (Georgia Tech Univ.) 
Graduate Advisors 
Mark Bannatyne (IUPUI), Gary Bertoline (Purdue), Clark Cory (Purdue), Terry Burton (Purdue) 
Graduate Students  

 Emmett Mcquinn, Patrick Yau 

MAS Data Science and Engineering, Revised January 2014 
 

28 



 
 

SANJOY DASGUPTA 
 

Associate Professor, Computer Science and Engineering, UC San Diego 
Faculty-Affiliate, Calit2 

 
High-dimensional statistics, clustering, algorithms for finding underlying patterns in high-dimensional 
data, machine learning 
 
Professor Sanjoy Dasgupta develops algorithms for the statistical analysis of high-dimensional data. Such 
data is now widespread, in domains ranging from environmental modeling to genomics to web search. 
The geometry of high-dimensional spaces presents unusual challenges; many traditional statistical 
procedures were developed with one- or two dimensional data in mind and do not scale well to this 
modern context. Some of them are very inefficient; others give poor results because of counter-intuitive 
effects in high dimension. Dasgupta has developed the first provably correct, efficient algorithms for a 
variety of canonical statistical tasks, especially related to clustering (grouping) data. He is one of the few 
machine learning researchers whose work combines algorithmic theory with geometry and 
mathematical statistics. He adds a strong theoretical focus to UCSD's CSE artificial intelligence and 
bioinformatics groups. 
 
Capsule Biography 
 
Prior to joining the UCSD Jacobs School in 2002, Sanjoy Dasgupta was a senior member of the technical 
staff at AT&T Labs-Research, where his work focused on algorithms for data mining, with applications to 
speech recognition and to the analysis of business data. Prof Dasgupta received a Ph.D. in Computer 
Science in 2000 from UC Berkeley and a B.A. in Computer Science from Harvard in 1993. He is a member 
of the editorial boards of the Journal of Machine Learning Research, the Journal of Artificial Intelligence. 
 
Research  

• S. Dasgupta. Algorithms for minimally supervised learning.  To appear. 
• Balsubramani, S. Dasgupta, and Y. Freund. The fast convergence of incremental PCA.  

Neural Information Processing Systems (NIPS), 2013. 
• M. Telgarsky and S. Dasgupta. Moment-based uniform deviation bounds for k-means and friends.  

Neural Information Processing Systems (NIPS), 2013. 
• S. Dasgupta and K. Sinha. Randomized partition trees for exact nearest neighbor search.  

Twenty-Sixth Conference on Learning Theory (COLT), 2013. 
• S. Dasgupta. Consistency of nearest neighbor classification under selective sampling.  

Twenty-Fifth Conference on Learning Theory (COLT), 2012. 
• M. Telgarsky and S. Dasgupta. Agglomerative Bregman clustering.  

Twenty-Ninth International Conference on Machine Learning (ICML), 2012. 
• S. Kpotufe and S. Dasgupta. A tree-based regressor that adapts to intrinsic dimension.  

Journal of Computer and System Sciences, 78(5): 1496-1515, 2012. 
• S. Dasgupta. Two faces of active learning. Theoretical Computer Science, 412(19): 1767-1781, 2011. 
• K. Chaudhuri and S. Dasgupta. Rates of convergence for the cluster tree.  

Neural Information Processing Systems (NIPS), 2010. 
• N.A. Verma, S. Kpotufe, and S. Dasgupta. Which spatial partition trees are adaptive to intrinsic 

dimension? Twenty-Fifth Conference on Uncertainty in Artificial Intelligence (UAI), 2009. 
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• S. Dasgupta and Y. Freund. Random projection trees for vector quantization.  

IEEE Transactions on Information Theory, 55(7), July 2009. 
• Beygelzimer, S. Dasgupta, and J. Langford. Importance-weighted active learning.  

Twenty-Sixth International Conference on Machine Learning (ICML), 2009. 
• S. Dasgupta, A. Kalai, and C. Monteleoni. Analysis of perceptron-based active learning.  

Journal of Machine Learning Research, 10:281-299, 2009.  
Earlier version: Eighteenth Annual Conference on Learning Theory (COLT), 2005. 

• S. Dasgupta and D.J. Hsu. Hierarchical sampling for active learning.  
Twenty-Fifth International Conference on Machine Learning (ICML), 2008. 

• S. Dasgupta and Y. Freund. Random projection trees and low dimensional manifolds.  
Fortieth ACM Symposium on Theory of Computing (STOC), 2008. 

• S. Dasgupta, D.J. Hsu, and C. Monteleoni. A general agnostic active learning algorithm.  
Neural Information Processing Systems (NIPS), 2007. 

• Y. Freund, S. Dasgupta, M. Kabra, and N. Verma. Learning the structure of manifolds using random 
projections.  Neural Information Processing Systems (NIPS), 2007. 

• S. Dasgupta and L.J. Schulman. A probabilistic analysis of EM for mixtures of separated, spherical 
Gaussians. Journal of Machine Learning Research, 8:203-226, 2007.  
Earlier version: Sixteenth Conference on Uncertainty in Artificial Intelligence (UAI), 2000. 

• L. Cayton and S. Dasgupta. A learning framework for nearest-neighbor search.  
Neural Information Processing Systems (NIPS), 2007. 

• S. Dasgupta and D. Hsu. On-line estimation with the multivariate Gaussian distribution.  
Twentieth Annual Conference on Learning Theory (COLT), 2007. 

• S. Dasgupta, D.J. Hsu, and N. Verma. A concentration theorem for projections.  
Twenty-Second Conference on Uncertainty in Artificial Intelligence (UAI), 2006. 

• L. Cayton and S. Dasgupta. Robust Euclidean embedding.  
Twenty-Third International Conference on Machine Learning (ICML), 2006. 

• S. Dasgupta and P.M. Long. Performance guarantees for hierarchical clustering.  
Journal of Computer and System Sciences, 70(4):555-569, 2005.  
An earlier version (COLT 2002), with a slightly different algorithm. Powerpoint slides 

• S. Dasgupta. Coarse sample complexity bounds for active learning. Neural Information Processing 
Systems (NIPS), 2005. 

• T. Batu, S. Dasgupta, R. Kumar, and R. Rubinfeld. The complexity of approximating the entropy.  
SIAM Journal on Computing, 35(1):132-150, 2005.  Earlier version: Thirty-Fourth Annual Symposium 
on Theory of Computing (STOC), 2002. 

• S. Dasgupta. Analysis of a greedy active learning strategy.  Neural Information Processing Systems 
(NIPS), 2004.  Powerpoint slides 

• S. Dasgupta and A. Gupta. An elementary proof of a theorem of Johnson and Lindenstrauss.  
Random Structures and Algorithms, 22(1):60-65, 2003. 

• D. Kauchak and S. Dasgupta. An incremental improvement procedure for hierarchical clustering.  
Neural Information Processing Systems (NIPS), 2003. 

• S. Dasgupta, W.S. Lee, and P.M. Long. A theoretical analysis of query selection for collaborative 
filtering. Machine Learning, 51(3):283-298, 2003. 

• S. Dasgupta and P. M. Long. Boosting with diverse base classifiers.  
Sixteenth Annual Conference on Learning Theory (COLT), 2003. 

• S. Dasgupta, M.L. Littman, and D. McAllester. PAC generalization bounds for co-training.  
Neural Information Processing Systems (NIPS), 2001. 
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• M. Collins, S. Dasgupta, and R.E. Schapire. A generalization of principal component analysis to the 

exponential family. Neural Information Processing Systems (NIPS), 2001. 
• D. Precup, R.S. Sutton, and S. Dasgupta. Off-policy temporal-difference learning with function 

approximation.  
Eighteenth International Conference on Machine Learning (ICML), 2001. 

• S. Dasgupta. Experiments with random projection.  
Sixteenth Conference on Uncertainty in Artificial Intelligence (UAI), 2000. 

• S. Dasgupta. Learning probability distributions.  
Ph.D. dissertation, University of California at Berkeley, 2000. 

• S. Dasgupta. Learning mixtures of Gaussians.  
Fortieth Annual IEEE Symposium on Foundations of Computer Science (FOCS), 1999. 

• S. Dasgupta. Learning polytrees.  
Fifteenth Conference on Uncertainty in Artificial Intelligence (UAI), 1999. 

• S. Dasgupta. The sample complexity of learning fixed-structure Bayesian nets.  
Machine Learning, 29(2-3):165-180, 1997. 
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ALIN DEUTSCH 
 
Associate Professor, Computer Science and Engineering 
University of California, San Diego 
Email:  abdeutsch@ucsd.edu 
Office Phone:  858-822-2276 
 
Semistructured and XML data, data security, adaptive distributed query design, and the design and 
optimization of query languages. Professor Deutsch's research centers around the XML (Extended 
Markup Language) and the efficient and effective integration of heterogeneous data from multiple 
sources. XML is widely accepted as the standard for data exchange between businesses on the Internet. 
However, most corporations publish only selected portions of their proprietary business data as XML 
documents, and even then only virtually, by exposing an interface against which XML queries can be 
formulated. This interface allows the user to query the data without having to know where exactly it is 
physically stored, or under what form. In order to be answered, user queries must be "reformulated" as 
queries on the actual proprietary data. The MARS (Mixed and Redundat Storage) System solves the 
reformulation problem in a very general setting that allows mixed (XML and relational) storage for the 
proprietary data and takes advantage of redundancies in the storage (materialized views, indexes and 
caches) that can enhance performance. The underlying reformulation algorithm is guaranteed to find a 
reformulation if one exists. Moreover, this algorithm achieves optimal complexity bounds under 
reasonable restrictions on the expressive power of user queries. 
 
Capsule Bio: 
Alin Deutsch is interested in XML databases and XML query languages. He received his Ph.D. in 
computer science from the University of Pennsylvania in 2002. He received his M.S. in computer science 
from the Technical University of Darmstadt (Germany) in 1995 and his B.S. in computer engineering 
from the Bucharest Polytechnic University (Romania) in 1993 - graduating with honors from each 
institution. During his doctoral studies at the University of Pennsylvania, Deutsch worked as an intern at 
the AT&T Research Labs and Texas Instruments. As a teaching assistant at the University of 
Pennsylvania, he taught Java programming techniques and a tutorial on XML technologies. Due to his 
extensive experience, he is able to provide an effective mix of high-level technical detail and real-world 
interpretations - enabling him to interact with a wide variety of audiences. Deutsch's entrepreneurial 
skills have led to a patent in 2000 based on query optimization.  
 
Selected Publications: 
Google Scholar Publications 
 
Web Page: 
http://www.db.ucsd.edu/People/alin/ 
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CHARLES ELKAN 
 
Professor, Computer Science and Engineering 
University of California, San Diego 
Email: celkan@ucsd.edu 
Office Phone: 858-534-8897 
 
Automated reasoning, artificial intelligence, machine learning, database systems, expert systems, 
computational biology, and data mining. Professor Elkan has expanded his early interest in fuzzy logic to 
writing learning, search, and reasoning algorithms. He was an early pioneer in Web applications of 
artificial intelligence, notably in the area of information retrieval (e.g. how search engines process very 
general or very specific queries to yield the best matches possible). Elkan has developed algorithms for 
reasoning about database queries and updates, and methods of formalizing commonsense knowledge 
about causation. He also co-authored a powerful Web engine for comparing proteins and DNA--allowing 
biologists to detect shared features and evolutionary relationships among the flood of protein and DNA 
sequence data produced by the Human Genome Project.   Elkan is currently co-directing the Knowledge 
and Data Engineering (KDE) effort within Cal-(IT)2--a broad effort in database and data mining research 
to support applications involving massive data sets (initially from medical imaging and environmental 
sensor networks). He has also taken his work in AI and applied it to stock-market trading strategies.   
Elkan can also talk on how scientists and engineers communicate their ideas to the media and the 
public, having authored the CSE department's "Notes on Giving a Research Talk."  
 
Capsule Bio: 
Charles Elkan joined the UCSD faculty in 1990, after earning his Ph.D. that same year in computer 
science at Cornell University. He did his undergraduate degree at Cambridge University. Elkan was a 
postdoctoral fellow at the University of Toronto. In 1998-99, he was a visiting Associate Professor in 
computer science at Harvard University. While at Harvard, he was Senior Scientist at the software firm 
Knowledge Stream Partners. Elkan has consulted for Hewlett-Packard, SAIC, Sony, IBM, and Alcoa. He 
has won numerous best-paper awards, including first-place at the CoIL Challenge 2000 data mining 
competition. Elkan is the co-founder of UCSD's Artificial Intelligence Laboratory.  
 
Selected Publications: 
Google Scholar Publications 
 
Institute Affiliation: 
California Institute for Telecommunications and Information Technology  
 
Web Page: 
http://www-cse.ucsd.edu/users/elkan/ 
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YOAV FREUND 
 
Education 
 
Hebrew University, Jerusalem  Math and Physics B.Sc., 1982 
Hebrew University, Jerusalem  Computer Science M.Sc. 1989 
University of California, Santa Cruz Computer Science Ph.D., 1993 
 
Appointments 
 
2005-present Professor, Department of Computer Science and Engineering 

University of California, San Diego 
 
2003-2005 Senior Research Scientist in the Center for Computational Learning Systems. 
   Columbia University 
 
2001-2003 Senior Research Scientist.  

Banter Inc. 
 
1993-2001 Senior Technical Staff member, Machine Learning and AI group 

Bell Laboratories, later AT&T Labs—Research 
 
1986-1989 Head of software development team for a real-time embedded system. 

TAAS - Israel Armament Development Industries. 
 
1982-1986 Member of technical staff. Image processing and Pattern Recognition Dept. 

RAFAEL - Israeli Defense Research and Development 
 
Five Products relevant to this proposal 
 
Valmianski I, Shih AY, Driscoll JD, Matthews DW, Freund Y and Kleinfeld D. Automatic identification of 
fluorescently labeled brain cells for rapid functional imaging. J Neurophysiol. 2010 Sep;104(3):1803-11. 
2. 
 
Mayank Kabra, (Advisor Yoav Freund) Automated cancer detection and drug discovery: two biomed- ical 
vision systems. PhD. Thesis 2011. 
 
Arvey A, Hermann A, Hsia CC, Ie E, Freund Y and McGinnis W. Minimizing off-target signals in RNA 
fluorescent in situ hybridization. Nucleic Acids Res. 2010 Jun;38(10) 
 
Paré, A, Lemons, D. Kosman, D. Beaver, W. Freund, Y and McGinnis, W. Transcriptional analysis of the 
Hox gene Scr at single molecule resolution yields evidence for transcriptional bursting during 
embryogenesis. Curr Biol. Dec 2009; 19(23):2037-42. (http://goo.gl/XNYbA) 
 
Roy Liu, Yoav Freund and Glen Spraggon, Image-based crystal detection: a machine-learning ap- 
proach, ActaCryst D. Biological Crystalography, Vol 64, No 12, 2008. (http://goo.gl/BwhHz) 
 
Other representative products 
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Robert E. Schapire and Yoav Freund: “Boosting, Foundations and Algorithms”  MIT Press, 2012. 
(http://mitpress.mit.edu/books/boosting) 
 
Sanjoy Dasgupta and Yoav Freund, Random projection trees for vector quantization. IEEE Transactions on 
Information Theory July 2009, Vol 55, Issue 7. (http://tinyurl.com/atxx68u) 
 
Evan Ettinger and Yoav Freund (2011). Camera Pointing with Coordinate-Free Localization and Tracking, 
Advances in Sound Localization, Pawel Strumillo (Ed.) (http://tinyurl.com/aqsr5mt) 
 
Kamalika Chaudhuri, Yoav Freund, Daniel Hsu. An Online Learning-based Framework for 
Tracking.  Uncertainty in Artificial Intelligence, 2010. (http://tinyurl.com/b5pv2y8) 
 
JBoost: A software package for Boosting. (http://jboost.sourceforge.net/) 
 
Yoav Freund and Manfred Opper. Drifting games and Brownian motion. Journal of Computer and System 
Sciences, 64:113–132, 2002.  (http://goo.gl/0nRCE) 
 
Synergistic activities 
Action editor, Journal of Machine Learning Research 
Work with Dr Stephen Baird, Surgical Pathologist, on computer analysis of pathology images. 
Work with Professors McGinnis and Bier, Biologists, on analysis of  FISH images of drosophila embryos. 
Work with Professors Nguyen and Rao on the smart media lab in CALIT2 / UCSD. 
Work with the Image Analysis group in the Broad Institute and the Ruvkun and Altshuler labs in MGH. 
 
Collaborators and advisors 
Collaborators (last 4 years) 
UCSD: Sanjoy Dasgupta, William McGinnis, Other: Kimmen Sjolander (Berkeley), Glen Spraggon (Novartis 
Research Foundation). 
 
Advisors: Eli Shamir, Hebrew University in Jerusalem. Manfred Warmuth and David Haussler,  
University of California in Santa Cruz.  
 
Graduated Students 
German Creamer (2005) – Now a Professor in Stevens Technical Institute 
Eugene Ie (2007)  – Now works for Pinterest 
Evan Ettinger (2010) – Now works for Google 
Mayank Kabra (2011) – Now doing a post-doc in Janelia Farm 
William Beaver(2012) 
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AMARNATH GUPTA 
San Diego Supercomputer Center Telephone: 858 822-0994 
University of California, San Diego  Fax: 858 822-0906 
9500 Gilman Drive, MC 0505    E-mail: gupta@sdsc.edu 
La Jolla, CA 92093-0505         
 

Professional Preparation 
Indian Institute of Technology, 
Kharagpur, India 

B. Tech. Mechanical Engineering 1984 

University of Texas, Arlington M.S. Biomedical Engineering 1987 
Jadavpur University, India Ph.D. (Engineering) Computer Science 1994 

Appointments 
2007 Full Research Scientist, San Diego Supercomputer Center 
 2001 Associate Research Scientist, San Diego Supercomputer Center 
1998 Assistant Research Scientist, San Diego Supercomputer Center 
1998 Visiting Research Scientist, San Diego Supercomputer Center 
1995 Scientist, Virage, Inc., San Mateo, CA 
1995 Visiting Researcher, Visual Computing Laboratory, UC San Diego 
1994 Sr. IT Engineer, CMC Limited, India 
1988 Computer Engineer, Indian Statistical Institute, Calcutta, India 

Related Products 
[1] Amarnath Gupta, Ramesh Jain: Managing Event Information: Modeling, Retrieval, and 

Applications. Synthesis Lectures on Data Management, Morgan & Claypool Publishers 2011. 
[2] Amarnath Gupta, Christopher Condit, Xufei Qian: BioDB: An ontology-enhanced information 

system for heterogeneous biological information. Data Knowl. Eng. 69(11): 1084-1102, 2010 
[3] Simone Santini, Amarnath Gupta: "Disputatio" on the Use of Ontologies in Multimedia. ACM 

Multimedia 1723-1728, 2011 
[4] Arjun Satish, Ramesh Jain, Amarnath Gupta: Tolkien: An Event Based Storytelling System. PVLDB 

2(2): 1630-1633, 2009 
[5] Bin Liu, Amarnath Gupta, Ramesh Jain: MedSMan: a live multimedia stream querying system. 

Multimedia Tools Appl. 38(2): 209-232, 2008 

Other Significant Products 
[1] Fahim T. Imam, Stephen D. Larson, Anita Bandrowski, Jeffrey S. Grethe, Amarnath Gupta, Maryann 

E. Martone: Maturation of Neuroscience Information Framework: An Ontology Driven Information 
System for Neuroscience. FOIS 2012: 15-28 

[2] Ibrahim Burak Özyurt, Christopher Condit, Amarnath Gupta: Processing Semantic Keyword Queries 
for Scientific Literature. NLDB 2012: 378-384  

[3] Amarnath Gupta, William J. Bug, Luis N. Marenco, Xufei Qian, Christopher Condit, Arun 
Rangarajan, Hans-Michael Müller, Perry L. Miller, Brian Sanders, Jeffrey S. Grethe, Vadim Astakhov, 
Gordon M. Shepherd, Paul W. Sternberg, Maryann E. Martone: Federated Access to 
Heterogeneous Information Resources in the Neuroscience Information Framework (NIF). 
Neuroinformatics 6(3): 205-217 (2008). 

[4] Sandeep Gupta, Christopher Condit, Amarnath Gupta: Graphitti: An Annotation Management 
System for Heterogeneous Objects. ICDE 2008: 1568-1571.  
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[5] Amarnath Gupta, Simone Santini: On Querying OBO Ontologies Using a DAG Pattern Query 

Language. DILS 2006: 152-167. 

Synergistic Activities 
• A domain-specific ontology based search system – developed as a part of the Neuroscience 

Information Framework for NIH 
• A search system for finding paths and subgraphs in RDF data – being developed in the context of 

LAMHDI, an ongoing project for NIH 
• A data integration system for heterogeneous events – collaborative work with Ramesh Jain, UCI 

Collaborators 
Chaitan Baru (SDSC), Mark Ellisman (UCSD), Bertram Ludäscher (SDSC), Michael Kifer (SUNY at Stony 
Brook, NY), Maryann E. Martone (UCSD), Richard Marciano (SDSC), Reagan Moore (SDSC), Yannis 
Papakonstantinou (UCSD), Victor Vianu (UCSD), Ilya Zaslavsky (SDSC) 

Graduate Students and Postdoctoral Researchers 
Shabbar Tambawalla, UC San Diego, now in the industry 
Paul Nguyen, UC San Diego, now: in the industry 
Shailendra Bhonsle, UC San Diego, now in the industry 
Setareh Rafatirad, UC Irvine, George Mason University 
Li Chen, UC San Diego, IBM 
Sandeep Gupta, UC San Diego, now in the industry 
Hitesh Sabnani, UC San Diego, now in the industry 
Mingyan Gao, UC Irvine, Google 
 
Graduate and Postgraduate Advisors 
Aditya Bagchi, Indian Statistical Institute, Calcutta, India 
George V. Kondraske, Dept. of Electrical Engineering, University of Texas at Arlington 
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RAJESH GUPTA 
 
Chair/Professor, Computer Science and Engineering 
ECE Adjunct Professor, Electrical and Computer Engineering 
Faculty-Affiliate, Calit2 
University of California, San Diego 
Email: rgupta@ucsd.edu 
Office Phone: 858-822-4391 
 
Embedded systems and mobile computing, including the integration of software and hardware to make 
computers more portable and energy efficient ('power-aware' computing). Professor Gupta is a pioneer 
in "codesign" of hardware and software for embedded microsystems. He works on new architectures for 
mobile devices that take into account their constraints: battery life, a small footprint, less memory, and 
so on. The research goal is to create system architectures that allow mobile computers to manage 
power more efficiently. Gupta is also an expert on system modeling and design tools. He teaches 
courses in computer-aided design (CAD) for digital circuits and systems, and his research extends to 
algorithms for automated design of very large-scale integrated (VLSI) circuits.   Gupta is also an expert 
on adaptive computing architectures that permit, to a greater degree, built-in flexibility for better 
performance, fault tolerance etc. One current project focuses on how to design systems that can "learn" 
from the way they are being used, to allow the system to make the most efficient use (of power, for 
instance).  
 
Capsule Bio: 
Rajesh Gupta is QUALCOMM professor in Computer Science & Engineering at UC San Diego, California. 
He received his B. Tech. in Electrical Engineering from IIT Kanpur in 1984, MS in EECS from UC Berkeley 
in 1986 and a Ph. D. in Electrical Engineering from Stanford in 1994. Earlier he worked at Intel 
Corporation, Santa Clara and on the Computer Science faculty at University of Illinois, Urbana-
Champaign and UC Irvine. His current research is focused on energy efficient and mobile computing 
issues in embedded systems. In recent years, Gupta and his students have received a best paper award 
at IEEE/ACM DCOSS’08 and a best demonstration award at IEEE/ACM IPSN/SPOTS’05. Gupta is a 
recipient of the Chancellor's Fellow at UC Irvine, UCI Chancellor's Award for excellence in undergraduate 
research, NSF CAREER Award and achievement awards at Intel. He has served as EIC of IEEE Design & 
Test of Computers and chair of the steering committee of IEEE Transactions on Mobile Computing. 
Gupta is a Fellow of the IEEE.  
 
Selected Publications: 
Google Scholar Publications 
 
Institute Affiliation: 
California Institute for Telecommunications and Information Technology 
 
Web Page: 
http://www.cse.ucsd.edu/~gupta 
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PROF. MICHAEL L NORMAN 
 

Director San Diego Supercomputer Center 
Distinguished Professor of Physics, UCSD 

mlnorman@ucsd.edu 
 

a. Professional Preparation 
Undergraduate: California Institute of Technology, Astronomy, BS, 1975. 
Graduate: U. California, Davis, Engineering and Applied Science, MS, 1976; PhD, 1980. 
Postdoctoral: Max Planck Institute for Astrophysics, Garching, Germany, 1980-1984. 
 
b. Appointments  
2010-present, Director, San Diego Supercomputer Center 
2009-2010, Interim Director, San Diego Supercomputer Center 
2008-2009, Chief Scientific Officer, San Diego Supercomputer Center 
2007-present, Distinguished Professor, UCSD, La Jolla, CA 
2000-2007, Professor of Physics, UCSD, La Jolla, CA 
1992-2000, Professor of Astronomy, UIUC, Champaign-Urbana, IL 
1991-1992, Associate Professor of Astronomy, UIUC, Urbana, IL 
1989-2000, Senior Research Scientist, NCSA, Urbana, IL 
1986-1989, Research Scientist, NCSA, Urbana, IL 
1984-1986, Staff Member, X-Division, LANL, Los Alamos, NM 
1980-1984, Staff Member, MPI for Astrophysics, Garching, Germany 
1975-1980, Student Employee, B-Division, LLNL, Livermore, CA 
 
c.  Products: 5 Most Relevant to Current Project 
1. “Gordon: A Novel Architecture for Data Intensive Computing”, P. Cicotti, M. Norman, R. Sinkovits, S. 
Strande, & A. Snavely”, in Contemporary High Performance Computing: From Petascale Toward 
Exascale, Ed. J. Vetter, Chapman and Hall/CRC Computational Science, 2013. 
2. “Gordon: Design, Performance, and Experiences Deploying and Supporting a Data Intensive 
Supercomputer”, S. Strande, P. Cicotti, R. Sinkovits, W. Young, R. Wagner, M. Tatineni, E. Hocks, A. 
Snavely, M. Norman. In Proceedings of XSEDE12. http://dl.acm.org/citation.cfm?id=2335755 
3. “Accelerating Data-Intensive Science with Gordon and Dash”, In Proceedings of the 2010 TeraGrid 
Conference: Extreme Digital Discovery, Article No. 14, ACM, New York, NY, USA ©2010. 
4. “Interactive Large Data Exploration of the Wide Area”, M. Herald, M. Papka, J. Insley, M. Norman, E. 
Olson, R. Wagner. In Proceedings of the 2011 TeraGrid Conference: Extreme Digital Discovery, Article 
No. 19, ACM, New York, NY, USA ©2011.  
5. The Enzo Project, http://enzo-project.org. Enzo is a community-developed adaptive mesh refinement 
simulation code, designed for rich, multi-physics hydrodynamic astrophysical calculations. 
 
Other Products 
1. “The Birth of a Galaxy: Primordial Metal Enrichment and Stellar Populations”, J. Wise, M. Turk, M. 
Norman, & T. Abel, ApJ, 745, 50 (2012). 
2. “The Birth of a Galaxy – II – The Role of Radiation Pressure”, J. Wise, T. Abel, M. Turk, M. Norman & B. 
Smith, MNRAS, 427, 311 (2012) 
3. “Self-consistent solution of cosmological radiation-hydrodynamics and chemical ionization”, D. R. 
Reynolds, J. C. Hayes, P. Paschos & M. L. Norman, J. Comp. Phys. 228, 6833.  
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4. "Simulating Cosmological Evolution with Enzo", M. L. Norman, J. Bordner, D. Reynolds, R. Wagner, G. 
Bryan, B. O'Shea & R. Harkness, in Petascale Computing: Algorithms and Applications, Ed. D. Bader, CRC 
Press (2007). 
5. "ZEUS-2D: A Radiation Magnetohydrodynamics Code for Astrophysical Flows in Two Space 
Dimensions. I. The Magnetohydrodynamic Algorithms and Tests", J. Stone & M. L. Norman, Ap. J. Supp., 
80, 753 (1992).  
 
d. Synergistic Activities 
Norman directs the San Diego Supercomputer Center, a leading center for cyberinfrastructure research 
and development. He also directs the Laboratory for Computational Astrophysics at UCSD which 
develops the ZEUS, ENZO, and CELLO community codes. 
Norman is the principal investigator of the $20M Gordon data-intensive supercomputer project funded 
by the NSF.  
Norman has also been involved in many public outreach projects through videos and films featuring 
astrophysical simulations, including IMAX films, Planetarium Sky shows, and Nova and Discovery 
Channel programs. 
 
e. Collaborators and Other Affiliations 
 a. Collaborators and Co-Editors 
Tom Abel (Stanford), Greg Bryan (Columbia), Jack Burns (CU), Eric Hallman (CU), Fabian Heitsch 
(Munich), Lars Hernquist (Harvard), David Kirkman (UCSD), Alexei Kritsuk (UCSD), Chris Loken (CITA), 
Mordecai-Mac Low (AMNH), Patrick Motl (LSU), Kentaro Nagamine (UCSD), Ake Nordlund 
(Copenhagen), Paolo Padoan (UCSD), Alex Razoumov (ORNL), Yoel Rephaeli (Tel Aviv), Meir Shimon (Tel 
Aviv), Volker Springel (MPA), David Tytler (UCSD), Arthur Wolfe (UCSD), Jason Prochaska (UCSC) 

b. Graduate and Postdoctoral Advisors 
James R. Wilson (LLNL), Karl-Heinz A. Winkler (LANL) 

c. Thesis Advisor and Postgraduate-Scholar Sponsor 
Tom Abel (Stanford), Peter Anninos (LLNL), Dinshaw Balsara (Notre Dame), James Bordner (UCSD), Greg 
Bryan (Columbia), David Clarke (St. Mary's), David Collins (LANL), Greg Daues (NCSA), Robert Fiedler 
(Cray), John Hayes (LLNL), Tridivesh Jena (Zementis), Pakshing Li (Berkeley), Byung-Il Jun (LLNL),Wen-
Ching Lin (Zementis), Henry Neeman (U. Oklahoma), Brian O'Shea (MSU), Alexei Razoumov (St. Marys), 
James Stone (Princeton), Pascalis Paschos (Northwestern), Daniel Reynolds (SMU), Stephen Skory (CU 
Boulder), Doug Swesty (SUNY), Dan Whalen (CMU), Hao Xu (LANL), Miguel-Angel Yanez (UCSD) , Yu 
Zhang (Prowess Systems) 
 
Norman has supervised 16 graduate students and 15 postdocs with some overlap 
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YANNIS PAPAKONSTANTINOU 
 
Professor 
Computer Science and Engineering Department 
University of California, San Diego 
 
Office:  3248 Computer Science & Engineering Building 
Phone: (858) 8221612 
Fax: (858) 5340729 
Email: yannis@cs.ucsd.edu 
 
Short Bio 
Yannis Papakonstantinou is a Professor of Computer Science and Engineering at the University of 
California, San Diego. His research is in the intersection of data management technologies and the web, 
where he has published over eighty research articles. He has given multiple tutorials and invited talks, 
has served on journal editorial boards and has chaired and participated in program committees for 
many international conferences and workshops. 
Yannis enjoys to commercialize his research and to inform his research accordingly. He was the CEO and 
Chief Scientist of Enosys Software, which built and commercialized an early XML-based Enterprise 
Information Integration platform. Enosys Software was acquired in 2003 by BEA Systems. His lab's 
FORWARD platform (for the rapid development of data-driven Ajax applications) is now in use by many 
commercial applications. He is involved in data analytics in the pharmaceutical industry and is in the 
technical advisory board of Brightscope Inc. He is the inventor of seven patents. 
Yannis holds a Diploma of Electrical Engineering from the National Technical University of Athens, MS 
and Ph.D. in Computer Science from Stanford University (1997) and an NSF CAREER award for his work 
on data integration. 
 
Current Research 

• Rapid WYSIWYG development of web applications, supported by NSF 0917379 and a Google 
Research award 

• Database-driven Ajax applications, supported by NSF 1018961 
• Parallel platform for semi-structured data search and analysis, supported by NSF 0910820 
• Inconsistency Resolution in Online Databases, supported by NSF 1117527 
• Reengineering Database Systems for Fast SSDs, supported by NSF 1219125 
• Low latency browser-based web computation, supported by NSF 1219263 
• E-platforms for Patient Empowerment and Population Health Improvement, supported by NSF 

1237174 
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Teaching 

• CSE135, Web Application Development (senior undergraduate and MS class, current): The 
course covers application server essentials, database design and SQL programming with 
emphasis on the special requirements of web applications, authentication/authorization 
techniques, the Model-View-Controller methodology and Javascript/Ajax programming. The 
main part of the course and the class project uses the Java stack. The latter part uses Ruby-on-
Rails to teach Object Relational Mapping and Ajax using partial rendering. HTML5 is also 
discussed. 

• CSE232A, Principles of Database Systems (graduate class, current): It primarily covers query 
processing, query optimization and transaction processing in relational database management 
systems. 

• CSE87, Computing and the Universe (freshman seminar, current): Imagine a powerful computer 
that behaves as a human. Is it conscious? Imagine a computer simulating a universe. Could it be 
our universe? If so, is God … a programmer?! Ranging from Plato, Descartes and classic sci-fi 
movies to readings on the singularity, we ponder how computing may shape the future and 
humanity's approach to big questions. 

• CSE21 Mathematics for Algorithms and Systems Analysis 
• CSE132B, Database Applications: How to design and build complex applications that use a 

relational database system 
• CSE232B, Database Systems: Advanced Topics & Implementation  
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PAUL F. RODRIGUEZ, Ph.D. 
 

San Diego Super Comptuer Center 
University of California, San Diego 

La Jolla, CA. 92037 
phone: (858) 534-8326 

email: p4rodriguez@ucsd.edu 
 

EDUCATION/POSITIONS 
 
Research Programmer Analyst, University of California, San Diego, 2008- 
Associate Specialist, University of California, Irvine, 2004-2008 
Postdoctoral Fellow, University of California, Los Angeles, 2003-2004 
Postdoctoral Fellow, University of Virginia, Charlottesville, Virginia, 1999-2002 
Ph.D. Cognitive Science, University of California, San Diego, 1999 
M.S. Computer Science, George Mason University, Fairfax, Virginia, 1993 
B.S. Mathematics/Computer Science, University of California, Los Angeles, 1985 
 

SELECT PUBLICATIONS 

Sinkovitz, R.S., Strande, S., Balac, N., Tatineni, M., Rodriguez, P.F., Wolter, N., Cicotti, P., Sipes, T., 
Karimabadi, H. (2011) Data Intensive Analysis on the Gordon High Performance Data and 
Compute System.  Conference on Knowledge Discovery and Data Mining.  

Rodriguez, P.F. (2010) Using Conditional Maximization to find Modes for Hyperparameters in Model-
based fMRI Analysis. Neuroimage. 

McHughen, S. A., Rodriguez, P.F., Kleim, J.A., Kleim, E.P., Marchal, Crespo, L.M., Procaccio, V., Cramer, 
S.C. (2010)  BDNF val66met polymorphism influences motor system function in the human brain. 
Cerebral Cortex.  

Rodriguez, P.F. (2009) Neural Decoding of Goal Locations in Spatial Navigation in Humans with fMRI. 
Human Brain Mapping. 

Rodriguez, P.F. (2008) Stimulus-Outcome Learnability Differentially Activates Anterior Cingulate and 
Hippocampus At Feedback Processing.  Learning and Memory 16(5):324-31. 

Forster, D., Rodriguez, P. F. (2006)  Social Complexity and Distributed Cognition in Olive Baboons (Papil 
anubis): Adding System Dynamics to Analysis of Interaction Data. Journal of Aquatic Mammals: 
Special Issue Comparative Cognition- Insights and Innovations 32(4):528-543. 

Rodriguez, P. F. (2006) Talking Brains: A Cognitive Semantics Analysis of the new Folk Neuropsychology. 
Public Understanding of Science 15, 301-330 

Poldrack, R. A. and Rodriguez, P. (2004) How do memory systems interact? Evidence from human 
classification learning.  Neurobiology of Learning and Memory, Vol. 82, pp. 324-332. 

 

Rodriguez, P. and Levy, W. B (2004) Configural Representations in Transverse Patterning With a 
Hippocampal Model. Neural Networks Vol. 17, No. 2, pp. 175-190. 

Rodriguez, P. (2003) Comparing SRNs and N-Grams in a Large Corpus. Applied Intelligence, Vol. 19, pp. 
39-50 
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Rodriguez, P. and Levy, W. B (2001) A Model of Hippocampal Activity in Trace Conditioning: Where's the 

Trace? Behavioral Neuroscience, Vol. 115, No. 6, pp.1224-38. 

Rodriguez, P. (2001) Simple Recurrents Networks Learn Context-Free and Context-Sensitive Languages 
by Counting. Neural Computation, Vol. 13,  No. 9, pp. 2093-2118 

Rodriguez, P., Wiles, J., & Elman, J. (1999) A Recurrent Neural Network That Learns to Count. Connection 
Science. Vol. 11, No. 1, 5-40.  

Rodriguez, P., & Wiles, J., (1998) A Recurrent Neural Network Can Learn to Implement Symbol-Sensitive 
Counting. Neural Information Processing Systems 10, (eds) Jordan, M., Kearns, M., Solla, S., 87-
93. 

 

COURSEWORK 

Advanced Statistical Methods for fMRI Analysis, University of California, Irvine  

A broad and technical survey course of experimental design, linear, nonlinear, Bayesian, and 
multivariate methods for statistical inferencing, connectivity analysis, exploratory analysis, and 
pattern recognition for fMRI. 

 

INVITED TALKS 

Rodriguez, P. (2001) Interdependent Counters in a Dynamical System that Processes Language. 

Mechanisms of Brain and Mind II: Linguistic and non-linguistic communication mechanisms in 
the brain. Tateshina, Japan. Co-organized by RIKEN Brain Science Center and ATR. 

Rodriguez, P.F. (2006) Fast Nonlinear Prediction with Large Number of Voxels using Kernel Partial Least 
Squares. Human Brain Mapping Conference Brain Activity Interpretation Competition, 7th Place 
finish, Honorable Mention for Best Prediction of Internal Assessment. Florence, Italy.  
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B. Letters of Support 
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C. Information Required by CPEC 
 
1. Name of Program: Jacobs School of Engineering, Department of Computer Science & Engineering, Master of 
Advance Study in Data Science and Engineering 
 
2. Campus: University of California, San Diego 
 
3. Degree/Certificate: Master of Advance Study (MAS) in Data Science and Engineering 
 
4. CIP Classification (to be completed by Office of the President): 
 
5. Date to be started: Fall 2014 
 
6. If modification of existing program, identify that program and explain changes. 
 
7. Purpose (academic or professional training) and distinctive features (how does this program differ from 
others, if any, offered in California?):  The goal is to provide an opportunity for training in the emerging area of 
Data Science to working professionals drawn from government and industry.  Within the UC system, this would be 
a first program of this kind (a recently launched Masters in Information and Data Science is entirely on-line).  
However we understand that related efforts are in progress at other campuses given the currency of the topic and 
its need. At the time of this writing, we believe that the only master’s level program in analytics currently offered 
in California is through the College of Arts and Sciences, University of San Francisco.  In addition, only two 
programs (Stanford and UCSD) offer certificates in Data Mining.  
 
8. Type(s) of students to be served:  
Prospective students for this program include mid-career professional engineers from businesses and government 
agencies. 
 
9. If program is not in current campus academic plan give reason for proposing program now: 
N/A 
 
10. If program requires approval of a licensure board, what is the status of such approval? 
No licensure board approval is required. 
 
11. Please list special features of the program (credit for experience, internships, lab requirements, unit 
requirements, etc.) 
The MAS degree brings together the expertise of faculty in the department of Computer Science and Engineering 
with the talent of the San Diego Supercomputer Center to address an important need of industry and government. 
The program is geared toward working professionals and prepares them for leadership in the growing field of Data 
Science.  The program employs a capstone project that will emphasize team engineering in topics of relevance to 
the students’ employment.  
 
12. List all new courses required: 
Department, Course Number, Title, Hours/Week Lecture Lab. 
 
Department of Computer Science and Engineering; all classes offered on an alternating Friday and Saturday 
schedule during Fall, Winter and Spring Quarters. 
 
Foundation and Case Study Courses 

DSE 200 Python for Data Analysis  
DSE 201 Data Management Systems 
DSE 210 Statistics and Probability Using Python 
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Core Courses  

DSE 203 Data Integration & ETL  
DSE 220 Machine Learning  
DSE 230 Data Analysis Using Hadoop, and Spark  
BSD 290 Case Studies in Data Science 

 
Elective Courses (Subset of 2-4 offered each year)  

DSE 221 Data Analysis Using R 
DSE 232 Performance Measurement  
DSE 240 Online Analytics Applications  
DSE 241 Data Visualization  
DSE 250 Beyond Relational Data Models  
DSE 251 Managing Large-Scale Graph Data  

 
Capstone Course 

DSE 260Data Science Design 
 
13. List all other required courses: 
Department, Course Number, Title, Hours/Week Lecture Lab. 
See above. 
 
14. List UC campuses and other California institutions, public or private, which now offer or plan to offer this 
program or closely related programs:  University of San Francisco offers a full time M.S. in Analytics, requiring 35 
credit hours, at a cost of approximately $39,550.  The program began in 2012.  In 2013, UC Berkeley launched an 
on-line Masters of Information and Data Science program which requires 27 units, at a cost of $2,222/unit. 
 
15. List any related program offered by the proposing institution and explain relationship. 
Currently only a certificate program in data mining is offered through University Extension.  In addition, an 
undergraduate program in a related area of databases and machine learning is offered by the Department of 
Computer Science and Engineering at UC San Diego. 
 
16. Summarize employment prospects for graduates of the proposed program. Give results of job market survey 
if such have been made. 
The primary purpose of this degree is not to improve prospects for employment since the enrollees already 
possess basic relevant knowledge.  That said however, the degree will no doubt improve the employment 
opportunities for the students who complete the program.  The MAS degree will help students be more 
productive, effective and achieve greater influence and leadership within their current organization. 
 
The McKinsey Global Institute’s June 2011 report, “Big data: The next frontier for innovation, competition, and 
productivity”, projects the U.S. will need 140,000-190,000 predictive analysts and 1.5 million managers/analysts by 
2018. While a local market survey has not been conducted, faculty teaching in the program have been asked by 
industry and government entities to provide supplemental short courses to their employees in this area.  Further 
we have been received 10 (with more expected) letters of support from local companies expressing interest 
sending employees to participate in the program.  
 
17. Give estimated enrollment for the first 5 years and state basis for estimate. 
Enrollment for the first year of the program is estimated to be ~24 professional engineers. This estimate is based 
on the lengthy review process required to seek approval for a new degree program and our ability to market a new 
program within a very short time period.  As the program becomes known in the general community, enrollment is 
expected to grow to a total enrollment of 50-60 students at steady state. 
 
18. Give estimates of the additional cost of the program by year for 5 years in each of the following categories: 
FTE Faculty, Library Acquisitions, Computing, Other Facilities, Equipment. Provide brief explanation of any of the 
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costs where necessary. 
The program is completely self-funding.  No need for additional faculty FTE  is anticipated since resources 
generated from the program will pay directly for faculty teaching in the program.  No additional library 
acquisitions, computing, facilities or equipment is anticipated that is not already accounted for in the program fee 
structure. 
 
19. How and by what agencies will the program be evaluated? 
The MAS degree program will be evaluated every eight years by the Academic Senate at UCSD.  In addition, 
surveys will be conducted of students participating in the program in terms of the quality of teaching and program 
delivered.  Surveys by graduates of the program are also anticipated. 
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D. Course Approval Forms 
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E. Catalog Copy 
Master of Advanced Studies 
The Department of Computer Science and Engineering offers the master of advanced studies (MAS) 
degree in Data Science and Engineering. The degree requires thirty-eight units of work including a 
capstone team project. For full-time students with an adequate background in engineering and science, 
all requirements can be completed within six quarters of part-time study. 
 
Final Project Capstone Requirement, No Thesis 
In the Data Science and Engineering program, an “alternative plan” requirement is satisfied by a four-
unit capstone project requirement. 

Required Courses 
Students entering the MAS program for a degree in Data Science and Engineering will undertake courses 
in programming, analysis, and applications management and visualization. This program requires three 
foundational courses, four core courses, and two electives totaling thirty-four units, plus a capstone 
team project course of four units, for a total of thirty-eight units. 
 
Foundational Courses 

DSE 200 Python for Data Analysis  
DSE 201 SQL Database Management Systems 
DSE 210 Statistics and Probability Using Python 

 
Core Courses  

DSE 203 Data Integration & ETL  
DSE 220 Machine Learning  
DSE 230 Data Analysis Using Hadoop, and Spark  
DSE 290 Case Studies in Data Science 

 
Elective Courses  

A subset of these courses will be offered each year. 
DSE 221 Data Analysis Using R  
DSE 232 Performance Measurement  
DSE 240 Online Analytics Applications  
DSE 241 Data Visualization  
DSE 250 Beyond Relational Data Models  
DSE 251 Managing Large-Scale Graph Data  

 
Capstone Course 

DSE 260 Data Science Capstone Design Project 
 
Capstone Project 
Students are required to execute a team project with an adviser while enrolled in DSE 260.  The project 
will require a combination of in-class, laboratory, and off-campus work.  It culminates with a final report 
and an oral presentation of the capstone project.  In addition, there might be a demonstration of the 
working prototype. 
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Courses 
 
DSE 200. Python for Data Analysis (4) 
Introduction to object oriented programming using python. Regular expressions. Numpy and Numerical 
Processing. Ipython and Plotting. Data analysis using PANDAS. Webpage scraping using scrapy. The 
twitter API. NLTK. 
Prerequisites: MAS Data Science and Engineering major 

DSE 201. Data Management Systems (4) 
Introduction to structured data and database systems. Covers topics in database system implementation 
including query languages and system architectures; parallel, column-oriented, and array-based 
database systems; advanced SQL features including user-defined functions (UDFs), triggers, statistical 
functions; support for spatial data. 
Prerequisites: MAS Data Science and Engineering major; DSE 200   
 
DSE 203. Data Integration & ETL (4) 
The course is designed to provide students with the fundamentals of data integration: schema mapping 
and matching, entity disambiguation, ontology development and management, data provenance, crowd 
sourcing.  Project required: Data integration problem requiring integration of two or more data sets 
taken from an application domain of the student’s choice. 
Prerequisites: MAS Data Science and Engineering major; DSE201 

DSE 210. Statistics and Probability Using Python (4) 
Probability and statistics, using Python.  Distribution over the real line; independence, expectation, 
variance, correlation. Central limit theorem. Chernoff/hoeffding bound. Statistical tests. Bonferroni 
correction. 
Prerequisites: MAS Data Science and Engineering major; DSE 200 

DSE 220. Machine Learning (4) 
A broad introduction to machine-learning. Topics include supervised learning: k-nearest neighbor 
classifiers, decision trees, boosting and perceptrons. Unsupervised learning, k-means, PCA, Gaussian 
mixture models, Random Projection Trees. 
Prerequisites: MAS Data Science and Engineering major; DSE 210 

DSE 221. Data Analysis Using R (4) 
Fundamental compute skills necessary for effective data analysis and machine learning tasks, applying 
modern statistical methods implemented in R.   Practical issues in statistical computing, including data 
preparation, manipulation, analysis and the generation of analytical, predictive and graphical results.  
Prerequisites: MAS Data Science and Engineering major; DSE 220 

DSE 230. Data Analysis Using Hadoop, and Spark (4) 
Map-reduce, streaming analysis, and external memory algorithms and their implementation using the 
Hadoop and it’s eco-system: HBase, Hive, Pig and Spark. The class will include assignment of analyzing 
large existing databases.  
Prerequisites: MAS Data Science and Engineering, DSE 201 and DSE 210 
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DSE 232. Performance Measurement (4) 
Introduction to topics in measurement and prediction of performance of big data systems.  
Fundamentals of performance measurement as applied to database and big data systems; coverage of 
the primary determinants of performance in big data systems, including cost. 
Prerequisites: MAS Data Science and Engineering major; DSE 230 
 
DSE 240. Online Analytics Applications (4) 
Functionality of online analytics applications. Application and data infrastructure architecture. Data 
organizations for systematic data precomputation. Data warehouses, data cubes, materialized views. 
Fast data. Novel systems. Visual interfaces and dashboards. Application development technologies and 
methodologies.  Web-based visualization libraries; custom web-based visualizations.  Online 
performance with approximations. 
Prerequisites:  MAS Data Science and Engineering major; DSE 201 

DSE 241. Data Visualization (4) 
The use of visualization as a tool to explore trends, relationships, confirm hypothesis, communicate 
findings and gain insight about data. Principles and techniques for creating visual representation from 
raw data.  Exercises will be based on publicly available datasets and utilize freely available tools like 
D3.JS and VisIt. 
Prerequisites: Enrollment in MAS Big Data major, DSE 240 
 
DSE 250. Beyond Relational Data Models (4) 
Data models, query languages and models of computation beyond those employed in relational 
databases. New developments that have gained attention since the advent of the Web 2.0 and Big Data 
revolutions. Topics are presented in a unifying framework. 
Prerequisites:  MAS Data Science and Engineering major; DSE 201 and DSE 230 

DSE 251. Managing Large-Scale Graph Data (4) 
The goal of this course is twofold:  acquaint students with data management issues related to graphs 
(including storage, indexing, querying, and computing with large graph data) and give them a hands-on 
experience with Neo4j and Gremlin.  Project:  Students complete a fully hands-on project whereby they 
build a new application or a new extension to the software system described above. 
Prerequisites:  MAS Data Science and Engineering major; DSE 250 
 
DSE 260. Data Science Capstone Design Project (4) 
A team design project in the final two quarters of the MAS Data Science and Engineering program 
culminates in the Spring quarter with a final report and an oral presentation of the capstone project.  In 
addition, there might be a demonstration of the working prototype.   
 
DSE 290. Case Studies in Data Science (2) 
Case studies discussed by speakers from industry, government and academia expose students to the 
needs and uses of different technologies and their roles in model building. 
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F. Institutions with Data Analytics Programs 
 
The list of selected programs below was taken from the Institute for Advanced Analytics webpage: 
http://analytics.ncsu.edu/?page_id=4184 
 
Programs offering a Master of Science in Analytics and similar degrees (Program delivery format: FT=full-
time; PT=part-time; O=online. Tuition: r=resident. Tuition estimates may vary at a given institution based 
on the delivery format. Because tuition typically rises over time, multi-year programs may cost more than 
the estimate, which is based on 2012-13 data.) 
 
Institute for Advanced Analytics, North Carolina State University - M.S. in Analytics 
FT, 10 months, 30 Credit hrs; established in 2007 
Estimated Cost $21,000(r), $36,300 
(r) 
School of Engineering, Northwestern University - M.S. in Analytics 
FT – 15 months, 11 courses; established in 2012 
Estimated Cost:  $58,000 
 
School of Business, Louisiana State University at Baton Rouge - M.S. in Analytics 
FT – 12 months, 36 Credit Hrs; established in 2011  
Estimated Cost:  $8,500(r), $22,000 
 
College of Arts and Sciences, University of San Francisco - M.S. in Analytics 
FT – 11 months, 35 credit hrs, established in 2012 
Estimated Cost $39,550 
 
Discovery Informatics Institute, Rutgers University - M.B.S. in Analytics 
FT/PT, 12-21 months, 43 Credit hrs; established in 2012 
Cost:  $38,000(r), $62,000 
 
College of Business, University of Tennessee at Knoxville - M.S. in Business Analytics 
FT, 17 months, 38-39 credit hrs; established in 2010 
Estimated Cost $14,200(r); $40,000 
 
Stern School of Business, New York University - M.S. in Business Analytics 
PT, 12 months, 14 courses; established in 2013 
Estimated Cost: $63,500 
 
Graduate School of Business, Fordham University - M.S. in Business Analytics 
FT, 12 months, 30 credit hrs; established in 2012 
Estimated Cost: $34,740 
 
School of Business, George Washington University - M.S. in Business Analytics 
FT/PT, 10-24 months, 33 Credit hrs; established in 2013 
Estimated Cost $46,860 
 
College of Business, Drexel University - M.S. in Business Analytics 
PT/O, 20+months, 45 Credit hrs; established in 2012 
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Estimated Cost: $45,000 
 
School of Business, Michigan State University - M.S. in Business Analytics 
FT, 12 months, 30 credit hrs; established in 2013 
Estimated Cost $36,000(r), $39,000 
 
School of Business, Arizona State University - M.S. in Business Analytics 
FT, 9 months, 30 credit hrs; established in 2013 
Estimated Cost: $29, 600(r), $44,100 
 
Institute for Applied Computational Science, Harvard University - M.S. in Computational Science and 
Engineering 
FT, 10 months, 8 courses; established in 2013 
Estimated Cost: $40,400 
 
Center for Data Science, New York University - M.S. in Data Science 
FT, 15-21 months, 36 credit hrs; established in 2013 
Estimated Cost $49,800 
 
School of Continuing Studies, Northwestern University - M.S. in Predictive Analytics 
PT/O, 20+months, 11 courses; established in 2011 
Estimated Cost:  $40,700 
 
School of Computing, DePaul University - M.S. in Predictive Analytics 
PT/O, 20+months, 52 Credit hrs; established in 2010 
Estimated Cost: $37,000 
 
School of Business, Saint Joseph’s University - M.S. in Business Intelligence 
FT/PT/O, 15-24 months, 30 credit hrs; established in 2008 
Estimated Cost: $26,760 
 
School of Technology Management, Stevens Institute of Technology - M.S. in Business Intelligence and 
Analytics 
FT/PT, 20+months, 36 Credit hrs; established in 2012 
Estimated Cost $46,000 
 
College of Humanities and Sciences, Southern Methodist University - M.S. in Applied Statistics and 
Data Analytics 
FT, 18-24 months, 36 Credit hrs; established in 2013 
Estimated Cost: $65,600 
 
School of Business, University of Connecticut - M.S. in Business Analytics and Project Management 
FT/PT, 20+months, 33 Credit hrs; established in 2012 
Estimated Cost:  $22,500 
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School of Business, University of Texas at Austin - M.S. in Information, Risk and Operations 
Management 
FT, 10 months, 36 Credit hrs; established in 2013 
Estimated Cost:  $32,000(r), $38,000 
 
School of Business, University of Maryland, College Park - M.S. in Business: Marketing Analytics 
FT, 9 months, 30 Credit hrs; established in 2013 
Estimated Cost:  $45,000(r), $55,000 
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G. External Reviews and Response 

(1) Reviewers 
 
In an effort to facilitate review of our proposed program, we invited appropriate faculty members from 
other universities and as well as external professionals who are leaders in the field to comment on our 
proposal as outlined in CCGA’s Guidelines for an Expedited Review for Self-Supporting Programs.  These 
reviews are enclosed and responses to reviewer comments have been incorporated into the current 
proposal.  Reviewers were selected to provide a cross-section of industry experts in the field as well as 
other academicians knowledgeable about data science. These include national leaders of Big Data 
initiatives such as NSF Expeditions for sister campuses of Berkeley, Santa Barbara and Irvine. 
 
Divyakant Agrawal, Professor of Computer Science, UC Santa Barbara 
Dr. Agrawal's area of expertise is database systems, distributed computing, data warehousing, and large-
scale information systems. In 2007 Dr. Agrawal served as VP of Data Solutions and Advertising Systems 
at ASK.com. and was the Chief Architect for building the next-generation Business Intelligence and Data 
Warehousing system at ASK.com. In addition, he developed revenue-sensitive products at ASK.com by 
applying data-mining and machine-learning technologies over ASK.com’s historical data.  
 
Michael J. Franklin, Thomas M. Siebel Professor of Computer Science, UC Berkeley 
Dr. Franklin's area of expertise is large-scale data management infrastructure and applications ("Big 
Data") primarily in Database (DB) and Operating Systems and Networking Technology (OSNT) areas. 
Director of the Algorithms, Machines and People Lab (AMPLab) - an industry and government-supported 
collaboration specializing in data management, cloud computing, statistical machine learning and topics 
necessary for making sense of vast amounts of varied and unruly data. AMPLab received an NSF CISE 
"Expeditions in Computing" award, as part of the White House Big Data Research initiative in 2012. 
 
Waqar Hasan, CEO and Founder InsightOne 
Dr. Hasan has 20 years of experience in building high-energy organizations and delivering leading edge 
software or service products. He served as Vice President of Data Systems at Yahoo! where, he led and 
managed Yahoo!’s data platform that served all lines of business including Audience properties and 
Search and Brand advertising. With data from 500 million consumers, these systems are among the 
largest in the world, affecting nearly all of Yahoo!’s revenue streams. Dr. Hasan founded DB Wizards 
(acquired by Adeosoft), ran the optimizer team at Informix (now IBM), worked on data research at HP 
Labs and IBM Almaden, and has consulted for companies such as Microsoft, Visa, Reed-Elsevier and 
Deloitte. He received his Ph.D. in Computer Science from Stanford University and his B.S. in Computer 
Science from the Indian Institute of Technology, Kanpur. 
 
Edward Lazowska holds the Bill and Melinda Gates Chair in Computer Science & Engineering at the 
University of Washington 
Dr. Lazowska's research and teaching concern the design, implementation, and analysis of high-
performance computing and communication systems. For the first ten years of his career, Prof. 
Lazowska's principal focus was computer system performance: the development of effective 
performance evaluation techniques, and the use of these techniques to gain insight about significant 
computer systems and computer system design issues. He then turned his attention to the design and 
implementation of distributed and parallel computer systems - work that yielded a number of widely-
embraced approaches to kernel and system design in areas such as thread management, high-
performance local and remote communication, load sharing, cluster computing, and the effective use of 
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the underlying architecture by the operating system. Current research includes information technology 
to support sustainable rural development, data architecture for the Ocean Observatories Initiative, 
control theory applied to computer system management, and evolving a broad research agenda in 
Network Science & Engineering. Dr. Lazowska is a Member of the National Academy of Engineering, a 
Fellow of the American Academy of Arts & Sciences, a Member of the Washington State Academy of 
Sciences, a Fellow of the Association for Computing Machinery, a Fellow of the Institute of Electrical and 
Electronics Engineers, and a Fellow of the American Association for the Advancement of Science. 
 
Sharad Mehrotra, Professor of Computer Science, Bren School of Information Sciences, UC Irvine 
Dr. Mehrotra's area of expertise is next generation database management systems that provide natural 
and efficient support for complex multidimensional data sets. Multidimensional data sets abound in 
numerous application domains in which database technology is currently being deployed (e.g. medical 
information systems require databases to provide native support for X-rays, volumetric MRI scans, and 
time varying volumetric information). 
 

(2) Response and Reviewer’s Comments 
 
Title 
Two reviewers (Franklin and Lazowska) suggested a change in title that reflects a focus on data science. 
We agree and have retitled the proposal “Data Science and Engineering”, accordingly.   
 
Viability 
We were heartened by the nearly unanimous comments concerning the relevance and viability of the 
program and resounding support for the need and development of a program in data science. Two 
reviewers (Mehtrotra and Hasan) indicated that the scale up will occur faster than projected. While we 
took a very conservative approach in our initial proposal, we have revised the numbers to reflect a more 
realistic initial enrollment of 24 students as recommended. Scaling up is a good problem to have, and we 
are heartened by support that the program will have large demand. Rapid growth will become a 
resource management issue, but resources will be available to meet the needs to scale the program. 
 
We were interested to learn that UC Berkeley recently launched a Masters of Information and Data 
Science.   However, their program is entirely on-line and only 27 units. 
 
Curriculum 
One reviewer (Agrawal) recommends thinking beyond a "self supporting" program and establishing a 
regular MS program. We agree with Dr. Agrawal’s vision, with the caveat that we plan for the MAS to 
serve as a precursor to the development of an MS program in this area. While Dr. Agrawal is not a fan of 
MAS programs in general, we recognize that the MAS program, with a focus on industry needs, has an 
audience with a focus different from traditional MS programs.  To that end, it has value in and of itself as 
has been shown with our existing MAS programs. Our intent is to expand the intellectual core of the 
MAS and as we gain experience with the MAS. This intellectual core grows naturally into an MS 
concentration which we plan to offer our students in the future. And, as suggested by reviewer 
Mehtrotra, it “will evolve, going forward …..in security/privacy, NLP methods, vision processing”. 
 
Also, as suggested by Franklin and Agrawal, we expect the courses and programs to attract a broader 
constituency, which will benefit our existing students as has occurred with the experiential lab 
infrastructure created for our Wireless Embedded Systems (WES) MAS program -- hardware, software, 
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laboratory manuals, etc. As with our WES program, the offerings in Data Science and Engineering will 
certainly support of our future MS specialization. 
 
Several reviewers commented on the courses and curriculum proposed, recommending the addition of 
courses or particular focus areas (statistics, visualization etc). We agree, these areas provide 
fundamental building blocks, and they are covered either in the curriculum proposed or in the elective 
depth sequences. The intent of the program is to provide data scientist with the ability to go deeper in a 
particular area of interest through the use of elective courses. That said, we added a required case 
studies seminar to the curriculum, as part of the core course requirements.   It provides students with 
exposure to the needs and uses of different technologies and their roles in model building. The subjects 
introduced in the case studies course are covered in detail in the rest of the curriculum, with in-depth 
training that utilizes these concepts in the capstone projects, where students use the skills learned in 
application to real-world problems.  
 
Reviewer Agrawal commented that the program will produce data generalists (not sought after by big 
technology companies and research laboratories) not data scientists. This may be an issue of naming, 
but we unapologetically support the notion of well-trained data generalists. We do not, however, concur 
with his conclusion concerning their utility. Our intent is to start on a practical side, providing students 
with fundamental skills and knowledge that build the student’s capabilities as data generalists. We 
added a case study seminar in the first quarter to expose students to practitioners from industry, 
government and academia and to give them an insight into solving big data problems. The capstone 
project will give our students the opportunity to work on a large and complex data science problem and 
apply the knowledge and tools that they have learned. 
 
Dr. Agrawal also described the core curriculum as upper-division undergraduate courses and 
introductory level or programming tools. We recognize that as industry practitioners, students will come 
into the program with differing strengths and knowledge. As such, we have designed the foundational 
requirements to bring all students up to an equal knowledge base in programming, statistics and 
databases. The courses are mezzanine courses that straddle upper-division undergraduate and graduate 
level courses. However, the core and elective depth sequence courses are squarely at the advanced 
graduate level with increasing levels of sophistication and complexity. We also recognize that students 
may have extensive experience and knowledge in a particular foundational area; we may allow students 
to test out of these courses and instead complete their programs with the required units using depth 
sequences provided through the proposed electives.  
 
Reviewer Lazowska recommends that statistics, machine learning, scalable computing, data 
management and data visualization should be required. While we support the notion that these 
elements form the basis of data science, we disagree that all must be required equally. In the case of 
visualization, for example, we recognize the importance of the area, but at this point don’t consider 
visualization to be an absolute requirement in the way that programming, statistics or databases are. 
We have two data visualization courses as electives to give students the opportunity to learn this 
important area. We also recognize that the program and curriculum will evolve as the program and field 
matures. At some point we may choose to modify the curriculum; of course any change in the program 
will only be done with Senate approval. 
 
Reviewer Franklin suggests consideration of using the analytics workflow/lifecycle as a unifying concept 
for the curriculum, providing a holistic view of data science early in the curriculum. The required 
Database Systems course in the program covers the lifecycle of data warehousing and analytics. In 
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particular, it covers data integration architectures, warehousing and creation of added value views and 
the development of analytics applications on them. We have changed the course name to Data 
Management Systems to make apparent that the course covers the lifecycle of such applications.  
 
Reviewer Franklin also asked for clarification on the distinction between foundational and core courses 
and suggested that the capstone may not be appropriate for students with substantial work experience. 
First, foundational courses are courses required as background with core courses serving as courses 
central to the degree and from which students gain the knowledge needed to successfully complete 
their capstone projects. The capstone projects are based in problems/opportunities proposed within the 
industry/organizations from which the students come, making the issues and problems at hand more 
relevant particularly to the student with substantial work experience. We view the capstone as an 
opportunity for students to solve real problems that they are experiencing in their work situation. Thus, 
as suggested by reviewer Hasan, the capstone projects may be most effective when done in conjunction 
with industry partners. 
 
Faculty 
A number of reviewers commented on UCSD’s undergraduate workload. UCSD’s Academic Senate last 
year granted the CSE department approval to limit undergraduate enrollment. As such, undergraduate 
enrollment in the department will level off over the next year.  
 
All the instructors on the proposal from CSE department are indeed ladder rank faculty and the program 
has broad support within CSE faculty. However, we agree with the reviewers that more ladder-rank 
faculty are needed for long-term sustenance of this program. As we are actively recruiting additional 
faculty members, we are joined by a uniquely strong group of researchers from SDSC who have stepped 
forward to teach and shape the proposed program. Indeed, the reviewers acknowledge the strength of 
the proposal due to this direct participation from SDSC. We have thought long and hard about delivering 
a quality program that will enhance opportunities for intellectual growth and development of our 
existing students and faculty, and we believe we have done so with the proposed program.  
 
Dr. Franklin commented that Yoav Freund is in charge of the lion’s share of courses. Dr. Freund is indeed 
identified on many of the courses as he is both faculty director and lead for the program as 
conceptualized. However, this does not necessarily require that he be the instructor for all courses. As 
faculty are recruited and where appropriate, other faculty and research staff will be available to teach in 
the program. 
 
Reviewer Lazowska mentioned that the proposal appeared “Thin in terms of statistics faculty”.  
Professor Freund has done research and published in statistics and in information theory (see below). In 
addition, we are reaching out to faculty in the mathematics department to determine if there is interest 
in participating in the program. 

• Robert E. Schapire, Yoav Freund, Peter Bartlett and Wee Sun Lee. Boosting the margin: A new 
explanation for the effectiveness of voting methods. The Annals of Statistics, 26(5):1651–1686, 
1998. 

• Yoav Freund, Yishay Mansour and Robert E. Schapire. Generalization bounds for averaged 
classifiers. The Annals of Statistics Vol. 32, No. 4, 1698–1722, August 2004. 

• Yoav Freund and Robert E. Schapire. Discussion of the paper “Additive logistic regression: a sta- 
tistical view of boosting” by J. Friedman, T. Hastie and R. Tibshirani. The Annals of Statistics, 
38(2):391–393, April, 2000. 

MAS Data Science and Engineering, Revised January 2014 
 

82 



 
 

• Sanjoy Dasgupta and Yoav Freund, Random projection trees for vector quantization. IEEE 
Transactions on Information Theory July 2009, Vol 55, Issue 7. 

• Budget 
• Dr. Agrawal mentions that there is not a line-item in the budget for staff support. This is due to 

the fact that staff are shared with existing MAS programs and the cost is included in the central 
administrative fee identified at 8%.  

 
Drs. Franklin and Mehrotra commented on the level of remuneration proposed, suggesting that a larger 
financial incentive may be needed for faculty to teach in program. We recognize that market salaries in 
this area may require remuneration beyond the $16K/course (which in the budget is an average cost).  
However, faculty remuneration may be as high as $20K/course.  
 
As mentioned by reviewers, we may have been too conservative in our original budget and have 
included a more realistic estimate for enrollment at 24, as suggested by Dr. Mehrotra. Dr. Mehrotra also 
suggested that some costs are likely to be reduced in the future.  We agree, and fortunately will have 
the funds for rapid scale up, should that be needed.  
 
Applicants 
Dr. Hasan recommended replacing the requirement of “2 years of work experience in statistical data 
analysis” with “2 years work experience in statistical data analysis or business intelligence or data 
management.” We understand Dr. Hasan’s point but remain committed to focusing on applicants with a 
background in engineering, statistics or science as we don't expect a significant number of students to 
come into our program with a management background. 
 
Dr. Franklin commented that a background in math may be overly restrictive. He suggested we consider 
administering an entrance exam, or conditional acceptance with remedial courses prior to start of 
program, should applicants not possess the appropriate formal mathematical background. We agree 
that a formal mathematical education should not be required and as suggested plan to maintain our 
high standards of admission through the use of an entrance exam to ensure that students have the 
appropriate mathematical background. 
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