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A.     Overview of the Designated Emphasis  
 
 

A.1.     Introduction and Motivation 
 
 By combining high-performance computing, mathematical modeling, scientific 

and engineering theory, and analysis of large scale data bases of observations, 
Computational Science and Engineering (CSE) promises to bring a new paradigm to 
interdisciplinary research and education. Computation is now regarded as an essential 
third component of the scientific method, complementing the traditional methods of 
theory and experiment, to advance scientific and engineering practice. Numerical 
simulation is sometimes the only feasible way to make progress if theory is intractable 
and experiments are too difficult, too expensive, too dangerous, or too slow. The 
importance of Computational Science and Engineering (CSE) has been documented in 
a recent series of comprehensive Federal and National Academy reportsi in areas such 
as energy, climate modeling, astrophysics, national defense, information technology for 
health care, materials science, nanoscience and nanotechnology, engineering design, 
neurosciences and cognitive computing, plasma physics, transportation, bioinformatics 
and computational biology, earthquake engineering, geophysical modeling, and socio-
economical-policy modeling. These problems are central to much current scientific 
research and to the future of society. A concerted effort to improve graduate education 
in these areas is also important to aid in the recruitment of students, postdoctoral 
fellows, and faculty. 

In order to solve these scientific and engineering problems, a new structure is 
needed to facilitate connections between faculty and students from multiple disciplines.  
For some time now, there has been a strong desire on the part of faculty, students and 
scientists at the University of California at Berkeley and at the Lawrence Berkeley 
National Laboratory to create a formal academic structure linking and coordinating their 
activities. 

With support from the University of California, Berkeley (via the Center for 
Information Technology Research in the Interest of Society (CITRIS), the College of 
Engineering, and the College of Letters and Science) and Lawrence Berkeley National 
Laboratory (via the Computing Sciences Directorate) we are proposing a Designated 
Emphasis in CSE.  This Designated Emphasis will educate graduate students to 
effectively conduct computationally intensive research across many fields of science 
and engineering.  It will make students aware of the breadth of research in CSE on 
campus and at LBNL, systematize graduate training, catalyze research collaboration, 
enhance the sense of intellectual community and give students a competitive edge for 
the most desirable jobs in academia and industry which increasingly require 
interdisciplinary training and computational skills. 

There are additional motivations for establishing a more coordinated campus-wide 
activity in CSE, which creation of a graduate group to administer a designated emphasis 
in this area would facilitate.ii In particular, the Computing Sciences Directorate at 
Lawrence Berkeley National Laboratory (LBNL) hosts both a stable, world-class 
supercomputing facility and provides broad expertise in CSE. Yet relatively few UCB 
faculty have taken full advantage of these resources (outside of Physics, Chemistry, 
Biology, Material Science, and Mathematics, where there are extensive campus/LBNL 
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collaborations). The plans for a new CSE building at LBNL to house not just their 
supercomputer but also interdisciplinary teams of the sort described above will provide 
an opportunity to greatly enhance CSE both on campus and at LBNL. Furthermore, 
under the auspices of CITRIS (Center for Information Technology Research in the 
Interest of Society), a large computing cluster has been donated by CITRIS's industrial 
partners with opportunities for future growth if we present a well-organized plan for its 
use. And there are other large Federal funding opportunities available to well-trained 
and organized interdisciplinary teams, which this DE would foster.  

Based on feedback from interested faculty, we expect the number of students 
interested in participating in this DE to be XXX. 

The essential elements of this CSE Designated Emphasis program include 1) 
completion of an approved cluster of graduate courses that prepare the student for 
advanced work in CSE, and reflect cross-disciplinary research and education, 2) 
appropriate representation of the subject area in the qualifying examination by a 
minimum of one faculty member from the DE, and 3) integration of CSE subject matter 
that is highly computational in nature in a science or engineering PhD dissertation.  
Throughout these requirements, the student participating in the CSE DE will be advised 
by faculty members from multiple departments with diverse interests and skills,. 

If we take advantage of the world-class scientific research and education in campus 
departments, as well as the extra opportunities described above by establishing a 
graduate group to administer a designated emphasis in CSE, then Berkeley will be able 
to take a leadership position in attracting students, faculty and funding. We should not 
miss this opportunity. 

 
A.2.     Related Programs 

 
According to a report from the SIAM Working Group on CSE Education,iii "CSE is a 

broad multidisciplinary area that encompasses applications (science/engineering), 
applied mathematics, numerical analysis, and computer science and engineering." In 
other words, a well-trained practitioner in CSE will be an expert in at least one of the 
above fields, as well as conversant with important techniques, opportunities and 
limitations arising from all of them. Traditional academic departments are well-structured 
to train students in one or perhaps two of these fields, but not all of them. Furthermore, 
successful CSE projects are often team efforts, with experts in some or all of these 
areas collaborating to bring tools from multiple disciplines to bear on a problem. 
Traditional departmental structures do not always encourage such projects. Indeed it is 
difficult even to discover all the related CSE activities on campus, a situation that may 
discourage potential graduate applicants, in contrast to our peers (see below). 

The scientific and engineering opportunities provided by CSE,  the need to better 
train graduate students, and the desire to provide more interdisciplinary research 
opportunities are the primary academic motivations for this proposed Designated 
Emphasis (DE). Many other universities have been similarly motivated, and have 
established similar programs, some of which are described in detail in reference 2: 
Stanford University, University of Texas at Austin, University of Illinois at 
Urbana/Champaign, Princeton University, Purdue University, UC Santa Barbara, and 
UC Davis. UCLA is in the process of establishing one as well.  
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We note that three related DEs have recently been established at Berkeley: 
 

• Communication, Computation and Statistics (CCS)iv 
• Computational Genomics and Biology (CGB)v 
• Nanoscale Science and Engineering (NSE)vi 

 
The first two in particular are motivated by the opportunities of computation, and 

computation is one of the emphases of the third. Our proposed DE complements these 
activities in the following ways. In contrast to CCS and CGB, we target large-scale 
simulations of physical systems, training students in the physical sciences and 
engineering disciplines outside communication and biological systems. In contrast to 
NSE, we target many physical systems outside nanoscience. In contrast to all of them, 
we will have an essential set of core courses in numerical methods and computer 
science that we believe all students should take. Furthermore, the design and analysis 
of numerical and computer science tools for CSE will comprise one of the major 
research activities in the DE, and so attract a broader set of students from the 
Mathematics and Electrical Engineering and Computer Sciences Departments.  

The establishment of a graduate group to administer a Designated Emphasis in CSE 
for doctoral students will complement an already existing undergraduate program at 
Berkeley in multidisciplinary computation. The program, Computational Engineering 
Science (CES), is in its 4th year of operationvii. The CES program resides in 
Interdisciplinary Studies (IDS). CES is one of the most rigorous programs in the College 
of Engineering, requiring 6 lower division science courses, 7 Mathematics courses 
(including 2 in numerical analysis), and a series of courses in multidisciplinary modeling 
and simulation. CES can provide a feeder path for graduate programs, producing well-
trained students, and provide courses in modeling for beginning graduate students (e.g. 
Eng170AB) as well as teaching assistantship opportunities for CSE students in these 
courses. 

 
A.3.     Research Opportunities in Computational Science and Engineering  

 
A full description of the opportunities for developing CSE research at Berkeley would 

require a volume unto itself, as nearly all fields of science and engineering are now 
impacted by large-scale computational research. We are collecting material 
(summarized here) that we can use to advertise our current and possible future 
activities to potential students and funding sources. We invite faculty to suggest 
additional material; ultimately all this material should be easily available to prospective 
students from a single web page. 

• Nanoscience and Materials Science. The fabrication and integration of 
nanoscale systems promises to revolutionize science and technology, from 
targeted drug delivery in medicine to ultrafast single-electron devices for 
computer technology. To accurately study nanostructures with 1,000 or more 
atoms, as well as their transport and optical properties, with the accuracy of a 
quantum mechanical approach, a sustained performance of 30–50 Tflop/s is 
required, with 10x more in the future. 
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• Combustion Modeling. Combustion provides more than 85% of U.S. energy, 
and meeting these needs with lower environmental impact requires more 
efficient combustion systems, which are being studied through computation. 
These turbulent combustion computations typically span a huge range of time 
and length scales (as much as a factor of 109), requiring large and adaptively 
managed sets of gridpoints. 

• Climate Modeling. Understanding climate change is one of the most 
important problems facing us all. It is a major challenge to include not just 
more finely resolved versions of the coarse air, sea and land models now in 
use, but much more detailed models of other biological and  human activities 
that play a large role in the climate. Much more finely resolved models 
including large amounts of measured data are needed to reduce 
uncertainties. Modeling is also critical to evaluating (potential) human 
activities or economic policies intended to mitigate climate change. 

• Astrophysics and Astronomy are being revolutionized by the ability to 
collect vast amounts of observational data that needs to be analyzed, in 
addition to the possibility of large-scale first-principles simulations. CSE will 
have an impact in research areas such as large-scale structure and 
cosmology, galaxy formation and interactions, star formation, stellar evolution 
and death, and numerical relativity. Large impacts are possible in related 
fields as well, such as by biologists and chemists examining the origins of life 
by considering the organic chemistry of the interstellar medium, and by 
geoscientists studying the origins of the planets by studying the numerous 
planetary systems recently found orbiting nearby stars 

• Engineering Better Search Engines. Better searching of web pages and 
other large databases will continue to have tremendous socio-economic 
impact by improving the way we communicate and explore the world. There 
are many technological challenges in organizing the world’s knowledge and 
delivering services that make it universally accessible and useful, and to 
understand it and discover important relationships and meanings, research 
which search companies are interested in supporting.   

• Cognitive Computing and Engineering. Better understanding of the mind 
will have a huge impact on national interests in science, medicine, and human 
health and well-being as well as targeting cures for many known brain 
disorders such as Alzheimer’s disease, Parkinson’s disease, and depression.  
It is one focus of a new DOE Office of Science program called E3SGS 
program, a 10-year vision for exascale computing  One Berkeley focus will be 
in Modeling of the Mind, which includes computer science, engineering and 
mathematics 

• Parallel Computing. ParLab is a large effort among EECS, Mathematics, 
Mechanical Engineering, and Music faculty to address multicore computing, 
i.e. the imminent change of the entire computing industry to embrace 
parallelism. This is made necessary by physical limits on the ability to 
continue doubling the clock speed of computers every 18 months, and means 
that challenges of high performance parallel computing once limited to 
relatively few scientific and engineering problems are now the problems of the 
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entire computing industry. This means that the computer industry will be 
investing large sums of money to address problems that directly affect CSE. 

 
 

B. List (tentative) of the affiliated doctoral programs whose Chairs endorse and 
will promote the Designated Emphasis option for their students 
 
 
• Astronomy (Chair), Donald Backer  
• Bioengineering (Chair), Dorian Liepmann 
• Biological Sciences Division (Dean), Geoffrey Owen  
• Chemical engineering (Chair), Jeffrey Reimer  
• College of Chemistry (Dean), Charles Harris 
• Chemistry (Chair), Michael Marletta 
• Civil and Environmental Engineering (Chair),  Lisa Alvarez-Cohen 
• College of Engineering (Dean), Shankar Sastry  
• College of Letters and Science (Executive Dean), Mark Richards 
• College of Natural Resources (Dean), J. Keith Gilless 
• Earth and Planetary Science (Chair), Rudy Wenk 
• Electrical Engineering and Computer Sciences-CS (Chair), Stuart Russell 
• Electrical Engineering and Computer Sciences- EECS (Chair),  Edward Lee 
• Geography (Chair), Kurt Cuffey 
• Industrial Engineering and Operations Research (Chair), Ilan Adler 
• Materials Science and Engineering (Chair), Robert Ritchie 
• Mathematics (Chair), Alan Weinstein 
• Mechanical Engineering (Chair), Al Pisano  
• Molecular and Cell Biology (Chair), G. Steven Martin 
• Nuclear Engineering (Chair), Jasmina Vujic 
• Plant and Microbial Biology (Chair), Brian Staskawicz 
• School of Information (Dean), AnnaLee Saxenian 
• Physics (Chair),  Frances Hellman 
• Social Sciences Division (Dean), Jon Gjerde 
• Statistics (Chair), John Rice  
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C.  Academic Structure of the Designated Emphasis  

 
Students are required to complete academic work in the Designated Emphasis in 

addition to the full requirements of the Doctoral Programs in the Associated 
Programs/Department.  

 
 
C.1. Requirements for admission to the Designated Emphasis in 

Computational Science and Engineering 
 
 
To be admitted to the Designated Emphasis in Computational Science and 

Engineering, an applicant must already be accepted into a PhD program at the 
University of California, Berkeley.  The candidate must be in good standing, and also 
submit a petition for admission to the DE Admissions Committee/Executive Committee 
of the Designated Emphasis prior to taking the Qualifying Examination, after one year of 
study in his or her home department, and preferably in the second year of his or her 
graduate training. The petition must be accompanied by a letter of recommendation 
from a sponsoring faculty member in the student's department. Students will be required 
to satisfy certain admission requirements, to be determined by the Admissions 
Committee. Students admitted to the Designated Emphasis are required to earn letter 
grades (A-F) for course work required by the Designated Emphasis. There is no 
pass/not passed option. 

To successfully complete the Designated Emphasis, a student must maintain an 
overall 3.0 GPA in all courses taken to satisfy requirements of the Designated 
Emphasis. 
 

C.2. Normative Time Impact 
 

The requirements listed in the section on Curriculum do not require additional hours of 
coursework beyond those mandated in the PhD program of participating departments.  
Therefore, for students already involved or with background in Computational Science 
and Engineering, the curriculum requirements of the Designated Emphasis should have 
no impact on normative time, as they simply formalize coursework already typical for 
this area. 

However, these courses are challenging, and we expect that some students will 
need some additional preparation before being able to take these courses.  In particular, 
we envision that some students will need to take a preparatory undergraduate class, or 
will need to engage in preparatory independent study.   

 
C.3. The structure for Student Advising and Appointment of Faculty to the 

Qualifying Examination and Dissertation Committees 
 
The representation of the Designated Emphasis on the PhD Qualifying Exams and 

the dissertation committee will be determined and shall be nominated to the Dean of the 
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Graduate Division in consultation between the graduate student, the Head Graduate 
Adviser of the Designated Emphasis, and the Graduate Adviser in the student's home 
department.  

A list of faculty members in the Designated Emphasis who are eligible to serve on 
higher degree committees will be maintained by the Executive Committee, and the 
representative must be chosen from this list.   
 

C.4. Curriculum 
 
C.4.1 Core Courses and Elective Courses  
 

The Curriculum of the Designated Emphasis shall consist of coursework which may be 
either independent from, or an integral part of, a student’s Associated Program. One of 
the goals of the DE is to provide students with a broad education in Computational 
Science and Engineering. Designated Emphasis students are required to earn letter 
grades (A-F) for course work. There is no pass/not passed option. 
 

Based on examining the curricula of other DEs, there are 2 kinds of models for 
choosing the 3 graduate courses required (3 seems to the canonical number of required 
courses):  the first model where long lists of courses are given, and it is left to the faculty 
adviser to make sure the student takes a coherent subset, and a second model where 
an essential set of core courses is required, in addition to breadth. Based on 
discussions with many of our colleagues, we are proposing a variation on the second 
model, where the core courses depend on the student's home department, and are 
chosen to guarantee the ability to work across interdisciplinary boundaries.  

The approach is to distinguish between "computational courses" of general use in 
many areas (and which have a strong algorithmic and/or programming component), 
from which students in applied disciplines must take 3, and "applied courses" of which 
CS and Math students must take 3. The computational courses are in Math and CS, but 
there are courses in other units like EE, Statistics and IEOR that we want to put in this 
category, as discussed below. We are also proposing that at least 2 computational 
courses must be from a shorter "core list" (perhaps Ma228A and CS267) and that the 
third could be from the longer list. It is the responsibility of the adviser (with the ultimate 
approval of the Executive Committee) to ensure the student takes the appropriate CSE 
courses. 

Some lists of courses below are incomplete, and we invite additional suggestions.   
In what follows, we distinguish between EE and CS students, even though they are 

in the same department. The reason is that an EE student may have a background 
more closely matching a physicist or mechanical engineer than a computer scientist, 
and should therefore be advised like a physics student or mechanical engineering 
student. This will of course depend on the individual, and is left to the adviser's 
discretion. 

 
For students whose home department is neither CS nor Mathematics, it is expected 

that the student will take applied courses in his or her home department, and so the 3 
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courses required will be computational courses in Mathematics (1 or 2 courses), EECS 
(1 or 2 courses), Statistics, or Industrial Engineering and Operations Research: 

 
• 1 or 2 Mathematics courses from among the following  

o Ma 220 - Introduction to Probabilistic Methods in Mathematics and 
the Sciences 

o Ma 221 - Numerical Linear Algebra 
o Ma 228AB - Numerical Solution of Differential Equations 

   
• 1 or 2 EECS courses from among the following  

o CS 267 - Applications of Parallel Computers  
o CS 270 - Combinatorial Algorithms and Data Structures 
o CS 274 - Computational Geometry    
o CS 279 - System Support for Scientific Computation     
o CS 280 - Computer Vision     
o CS 281A - Statistical Learning Theory  
o CS 281B - Advanced Topics in Learning and Decision Making    
o CS 284 - Computer Aided Geometric Design and Modeling     
o CS 285 - Solid Free Form Modeling and Fabrication    
o CS 294-10 - Visualization 
o EE 225A - Digital Signal Processing     
o EE 225B - Digital Image Processing     
o EE 227A - Introduction to Convex Optimization     
o EE 228B - Convex Optimization and Approximation   

  
• Statistics  

o Stat 215AB: Statistical Models: Theory and Application 
o Stat 232: Experimental Design 
o Stat 241A: Statistical Learning Theory (same as CS281A) 
o Stat 241B: Advanced Topics in Learning and Decision Making 

(same as CS281B) 
o Stat 244: Statistical Computing 

 
• Industrial Engineering and Operations Research  

o IEOR 261:  Experimenting with Simulated Systems 
o IEOR 262AB:  Mathematical Programming 
o IEOR 264:  Computational Optimization 
o IEOR 269  Integer Programming and Combinatorial Optimization 

 
 
For students whose home department is Mathematics, it is anticipated that the 

student will take numerical methods courses in Mathematics, and so the 3 required 
courses will include 1 or 2 computational courses in EECS, Statistics or IEOR (taken 
from the above lists, including the requirement of 1 or 2 EECS courses) and 1 or 2 
applied courses in another department (see the lists below). It is the responsibility of the 
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adviser (with the ultimate approval of the Executive Committee) to ensure the student 
takes the appropriate courses.   

For students whose home department is CS, it is anticipated that the student will 
take courses from the above EECS list, and so the 3 required courses will include 1 or 2 
in Mathematics, Statistics or IEOR (taken from the above lists, including the requirement 
of 1 or 2 Math courses), and 1 or 2 applied courses in another department (see the lists 
below).  It is the responsibility of the adviser (with the ultimate approval of the Executive 
Committee) to ensure the student takes the appropriate courses.   

 
The lists of courses below are incomplete, and we invite additional suggestions. 
 

• Astronomy 
o Astro 202: Astrophysical Fluid Dynamics 
o Astro 255: Computational Methods in Theoretical Astrophysics 

 
• Bioengineering 

o BE 243: Computational Methods in Biology 
 

• Chemistry 
o Chem 221AB: Advanced Quantum Mechanics 

 
• Civil and Environmental Engineering 

o CEE 200A: Environmental Fluid Mechanics 
o CEE 200B: Numerical Modeling of Environmental Flows 
o CEE 221: Nonlinear Structural Analysis 
o CEE 222: Finite Element Methods 
o CEE 224: Computer Aided Engineering 
o CEE 233: Computational Mechanics 
o CEE 234: Computational Inelasticity 

 
• Earth and Planetary Science 

o EAS 204: Elastic Wave Propagation 
o EAS 206: Geophysical Inverse Methods 
o EAS 236: Geological Fluid Mechanics 

 
• Electrical Engineering and Computer Sciences 

o EECS 219A: Computer-Aided Verification of Electronic Circuits and 
Systems 

 
• Industrial Engineering and Operations Research (do some of the 

courses on the “computational list,” or any others, belong here?) 
 
• Material Science and Engineering 

o MSE 215: Introduction to Computational Materials Science 
 

• Mechanical Engineering 
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o ME 280A:  Introduction to the Finite Element Method 
o ME 287: Multiscale Modeling the Design of New Materials 
o ME 290D: Solid Modeling 

 
• Molecular and Cell Biology 

o C 246: Topics in Computational Biology and Genomics 
 

• Nuclear Engineering 
o NUC 255: Numerical Methods for Reactor Analysis 

 
• Physics 

o C 203 – Computational Nanoscience 
 

• Plant and Microbial Biology 
o PMB 200B: Genomics and Computational Biology 

 
• Statistics (do some of the courses on the “computational list,” or any 

others, belong here?) 
 

 
In discussions with a number of a faculty, several identified the same obstacle to 

having their students take courses in other disciplines: long prerequisite chains. To 
address this, several faculty are proposing the creation of new, short courses (1 or 2 
units) that are designed to be more accessible, with fewer prerequisites that could be 
set in consultation with faculty from other departments. This could also be done in the 
context of an existing 3-unit course, by having some students be able to take it for fewer 
units; we have experimented with this successfully in CS267, for example. 

 In this spirit, a number of faculty have submitted an NSF IGERT proposal for 
graduate training in CSE (Philip Marcus is PI), with 23 such short courses, listed below. 
While the creation of these courses may depend on funding and financial support, they 
are candidates for future inclusion in the above course lists.  

 
o Application of Spectral Methods to Fluid Flows (P. Marcus) 
o Boundary Element Methods (M. Manga) 
o Collisionless Shock Waves and Particle-in-Cell Plasma Simulation (J. 

Arons) 
o Computational Methods in Theoretical Astrophysics (R. Klein) 
o Contact Mechanics (P. Papadopoulos) 
o Essentials of Finite Elements (T. Zohdi) 
o Fast Boundary Integral Methods for Elliptic Systems (J. Strain) 
o Finite Dimensional Systems (A. Packard) 
o Fourier Transforms and Wavelets (C. Heiles) 
o Imaging, Color Issues, Multi-dimensional PDFs and Transformations (C. 

Heiles) 
o Climate Modeling (I. Fung and T. Powell) 
o Interface Techniques and Level Sets (J. Sethian) 
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o Large-Eddy Simulation (F. Chow) 
o Lattice-Boltzmann Methods (M. Manga) 
o Maximum Likelihood, Least Squares, Median Fitting (C. Heiles) 
o Mesoscale Atmospheric Boundary Layer Modeling (F. Chow) 
o Monte Carlo Methods (A. Chorin) 
o Multiscale Modeling and Design of New Materials (T. Zohdi) 
o Numerical Optimization (J. Wilkening) 
o Principal Component Analysis for Climate Data (J. Chiang) 
o Sparse Matrix Computations (J. Demmel) 
o Turbulence Modeling for Stratified Flows (M. Stacey) 
o Visualization (M. Agrawala) 

 
There are of course other topics in which new or improved courses would be 

welcome. For example, "data mining" is a generally desired area of training for many 
CSE students, but relevant material is currently spread across a variety of courses, and 
some may not be covered at all. The same is true of techniques for verification (that a 
program correctly solves the model equations) and for validation (that the correctly 
solved model equations match experimental data).  

 
The selection of courses will be maintained and regularly updated by the DE 

Curriculum Committee to follow the rapid pace of research in computational science and 
engineering and the offering of new courses on campus. In addition, students must 
attend regular seminar series, or their equivalent, as designated by the DE Curriculum 
Committee. These requirements are in addition to, but may overlap with, Associated 
Program requirements. Variations and exemptions may be considered by the DE 
Graduate Advising Committee and submitted to the Graduate Division for final approval 
by the Dean.  

 
C.4.2  Symposia and seminars 
 
The CSE program will sponsor topical seminars and symposia, and also serve as a 

clearinghouse for relevant events sponsored by other organizations. This may be a 
particularly important function for fostering cohesion among graduate students pursuing 
the designated emphasis in CSE. At the end of each academic year, that year's CSE 
Fellows present their research results at the annual CSE Symposium.  
 

C.4.3 Examination Requirements  
 
The Designated Emphasis will be satisfied in the qualifying examination by the 

designation of computational science and/or engineering as substantive areas of 
interrogation.  The qualifying examination committee will include a member of the 
Designated Emphasis Group who may already represent either the home department of 
the student or another discipline as the “outside member.” Satisfactory performance on 
the qualifying examination for the doctorate will be judged independently from 
performance in the Designated Emphasis.  
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C.4.4 Dissertation requirements  
 
The dissertation shall involve research in the area of Computational Sciences and 

Engineering. At least one, and preferably two, faculty members of the Designated 
Emphasis Group will serve on the dissertation committee and insure that the thesis 
contributes to the interdisciplinary study of computational science and engineering in a 
significant way.) 
 

C.4.5 Degree Conferral 
 
Upon successful completion of all degree and DE requirements, the student's 

diploma will include the designation: "PhD in X with a Designated Emphasis in 
Computational Science and Engineering."  This designation certifies that he or she has 
participated in, and successfully completed, a Designated Emphasis in addition to the 
departmental requirements for the PhD, and will also be posted to the student’s 
transcript. 
 

C.4.6  Academic Program Coordination 
 
A CSE program will take ownership of the designated emphasis PhD program, 

including curriculum, advising, graduate student recruitment, and social events. At 
times, the CSE program may wish to sponsor special courses through participating 
departments, but otherwise will largely work within the context of the curriculum already 
in place. 
 

 
D. Graduate Group Administration  
 
D.1. Administration 
 

 The requirements of the designated emphasis shall be established and maintained 
by a faculty organized in the manner of a graduate group and which functions under 
duly constituted by-laws.  The by-laws of the designated emphasis shall specify the 
qualifications and selection process for determining membership to the faculty and to 
the Executive Committee and the administration of the graduate group, including 
admissions, curriculum, program standards and advising. 
 

D.2. Initial Roster (tentative) of Participating Faculty 
 
See Appendix 3.  

 
D.3. Resources 
 
Because the Designated Emphasis draws on faculty resources in the existing 

Departments, the cost of implementation of the Designated Emphasis is expected to be 
minimal.  
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The following resources will be required for administering the Designated Emphasis 

and supplementing existing training facilities (along with office space and related 
resources). 

 
a. Administrative Staff 

• CITRIS-LBNL CSE Executive Director (to provide high level executive 
advice to Executive Committee and to help to secure funding and promote 
the CSE program). Up to 1/4  FTE 
o Executive Assistance Support (Budget + Planning). 1/2 FTE 
o Administrative Assistant Support (Administrative Analyst) 1/2 FTE,   

along with office space and resources for staff. 
b. Resources for advertising the DE.  
c. Two well-maintained teaching computer laboratories.  
d. Two seminar rooms.   
e.      All other required resources (e.g. faculty, courses) will follow from the 

University’s expansion in the area of Computational Science and Engineering. 
 

The Graduate Group currently has a joint commitment to provide these resources from 
the Center for Information Technology Research in the Interest of Society (CITRIS), the 
Computing Sciences Directorate of Lawrence Berkeley National Laboratory (CSD-
LBNL), the College of Engineering, the College of Letters and Science, and the office of 
Vice Chancellor for Research (please see Appendix E.4 for letters of support). In 
addition, CITRIS and LBNL will provide web development support and assistance with 
the advertising effort. CITRIS and LBNL have also committed office space.  The space 
consists of four offices (at CITRIS and LBNL), two envisaged to house computer 
resources and two to serve as meeting space, library and seminar room. 

 
D.4.    Promoting the CSE Designated Emphasis 
 
To promote the CSE Designated Emphasis, we list below some of the tasks that we 

will address.   
 

D.4.1 Web page 
 

This will be an essential source of information for students concerning the designated 
emphasis and it requirements and for recruitment purposes. It is intended to be a single 
site summarizing all the CSE activities on campus and at LBNL, and pointing to  
individual group research pages for details. To accomplish this, we will depend on a 
part-time programmer whose efforts will be funded as described in Appendix E.4. 

 
D.4.2 Small grants and seed funds 
 
One of the goals of the CSE Executive Director will be to raise industrial funds to 

support small grants and seed funds. The CSE program should administer these funds 
for seeding new projects in the most strategically effective way possible, with special 
attention to leveraging external support for major research initiatives. Ensuring effective 
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use of such funds would be one of the most important responsibilities of the CSE DE 
Executive Committee. Experience suggests that corporate support will likely come in the 
form of project-directed support rather than unrestricted funds. This can probably be 
addressed by presenting corporate partners with a prescreened menu of potential 
projects. (This model has met with success in CITRIS.). 

 
D.5. Long term plan for space 
 
Several attractive possibilities exist, and CSE should have physical “nodes” on 

campus and at LBNL. New Davis Hall (CITRIS building) is an obvious location on 
campus. New Campbell Hall (Integrated Physical Sciences Building) has already 
programmed modest space for a computational center linking astrophysics, planetary 
science, geophysics, atmospheric science, and nanoscience. 

 
At LBNL the highest priority for a new building in the coming five years is a 

computational science facility. The main occupants of this facility will be LBNL 
Computing Sciences personnel, NERSC in particular. Thus we strongly advocate that 
flexible space be provided in this building for project groups involving both campus and 
LBNL personnel to work on an as-needed basis. Several clusters of offices surrounding 
common spaces could be the essential crossroads for collaborative research, benefiting 
from close proximity to NERSC facilities. 

 
D.6. Special Resources at LBNL  
 
NERSC at LBNL is one of the largest open and unclassified computing facilities for 

basic science in the country. Operating the NERSC Center has enabled LBNL to 
acquire unsurpassed expertise in providing comprehensive scientific support that 
enables researchers to make the most productive use of these resources. NERSC 
supports more than 2,500 users nationally and internationally. Over 50% of the users 
are from universities. NERSC is known worldwide for the quality of its computing 
services, and its success is measured by the scientific productivity of its users. For 
selected CSE projects it will be possible to access the following resources.   

 
• Franklin, a Cray XT4 supercomputer, composed of AMD dual core 

processors running at 2.6 GHz, will have 19,344 compute CPUs, each 
with 2 GB (gigabytes) of memory per CPU (over 38.6 TB (trillion bytes) 
altogether), and a peak performance of 101.5 Teraflop/s (trillion 
calculations per second). The system will have a bisection bandwidth of 
6.3 TB/s and 402 TB of usable disk. 

 
• Seaborg, a 6,656-processor IBM RS/6000 SP based on POWER3+ CPUs. 

Seaborg has a peak performance of 10 teraflop/s, 7.8 TB of aggregate 
memory, and a Global Parallel File System with 44 TB of storage. 
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• PDSF, a 700-processor Linux cluster with over 100 TB of disk storage, 
used by the high energy physics community for data intensive analysis 
and simulations. PDSF has been in production longer than any other Linux 
cluster in the world, undergoing several hardware upgrades since it went 
online in 1998. 

 
• HPSS mass storage. The NERSC HPSS system archives 1.5 petabytes 

(PB) of data in 45 million files, and will have a capacity of 16 PB by the 
end of 2005. HPSS sustains an average transfer rate of more than 100 
MB/s, 24 hours per day, with peaks to 450 MB/s, to and from NERSC 
computational systems and to and from sources outside NERSC, such as 
scientific experiments. 

 
The Computational Research Division (CRD) at Berkeley Lab is home to about 150 

researchers in areas such as applied mathematics, computer science, and 
computational sciences. CRD comprises two departments, the High Performance 
Computing Research Department and the Distributed Systems Department. It also 
manages several SciDAC (Scientific Discovery through Advanced Computing) 
programs. SciDAC is the first federally funded program that aims at implementing the 
CSE vision of bringing together applications scientists with mathematicians and 
computer scientists to solve large computational science problems. 

 
• The High Performance Computing Research Department (HPCRD) 

addresses long-term research and development questions in HPC. With 
more than 125 staff and expertise in computer science, computational 
science, and applied mathematics, HPCRD can provide additional 
resources and talent for the advanced development needs of the new 
CSE center and for focused high-end support of the application areas. 

 
• The Distributed Systems Department (DSD) focuses on issues in 

distributed computing, Grid technologies, networking research, 
collaborative tools, and security. With more than 25 staff, DSD develops 
and prototypes technologies and testbeds to facilitate solving scientific 
problems that require complex and large-scale computing and data 
handling environments involving geographically and organizationally 
dispersed components. DSD can provide additional resources and talent 
for enabling the distributed infrastructure for CSE applications areas. 

 
• SciDAC centers: Berkeley Lab is the leader of four SciDAC centers and 

participates in eighteen other SciDAC projects. The new CSE center will 
leverage the activities of these projects, in particular the Applied Partial 
Differential Equations Center (APDEC) and the Performance Evaluation 
Research Center (PERC), two of SciDAC’s Integrated Software 
Infrastructure Centers.  
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E. Appendices 

 
 

 E.1.  BY-LAWS 
 

GRADUATE GROUP FOR A DESIGNATED EMPHASIS IN 
COMPUTATIONAL SCIENCE AND ENGINEERING 

University of California, Berkeley 
BY-LAWS 

 

ARTICLE 1:  Purpose 
 
The Graduate Group in Computational Science and Engineering shall establish and 

administer a graduate program of instruction and research leading to the Designated 
Emphasis in Computational Science and Engineering.  The Designated Emphasis is 
applicable to existing Ph.D. programs at the University of California at Berkeley. 

 
The interdisciplinary and diverse nature of academic and research interests of the 

faculty participating in the Designated Emphasis (DE) provide the student with a broad 
scope of educational opportunities.  The appointment of an Executive Committee to 
monitor the activities of the Computational Science and Engineering Graduate Group, 
as described in Article 3, assures rigorous training for all students pursuing the DE. 

 

ARTICLE 2:  Membership 
 
Membership in the Graduate Group is open to Academic Senate faculty of affiliated 

Ph.D. programs who are actively engaged in teaching and research in appropriate sub-
fields and who wish to join the Graduate Group.  New members are considered for 
membership in the Graduate Group upon submission of a curriculum vitae to the 
Chairperson, listing their qualifications and stating reasons for seeking membership, 
and subject to approval by the Graduate Group’s Executive Committee.  Proposed 
members are nominated to the Dean of the Graduate Division for appointment by the 
Executive Committee. Membership shall be reviewed periodically by the Executive 
Committee, at which time inactive members may be recommended to the Graduate 
Dean for removal from the membership list.  

 

ARTICLE 3:  Executive Committee 
 
Election.  The administrative leadership of the Graduate Group shall be vested in an 

Executive Committee consisting of five elected members.  Members of the Executive 
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Committee will be elected from among the Graduate Group membership, following 
nominations made by the Nominating Committee.    
 

To ensure interdisciplinarity, the committee membership shall consist of 1) one 
representative from the Division of Computer Science, 2) one representative from the 
Department of Mathematics, and 3) three representatives from other departments. Any 
faculty may nominate other faculty to these 3 slates of candidates (CS, Math and other). 
All faculty get 5 votes (1 for the CS slate, 1 for the Math slate, and 3 for the other slate); 
the three faculty from the other slate getting the most votes shall be elected. 

  
Nominations by any member of the Group will also be included in the slate of 

candidates submitted to the membership.  Election of the Executive Committee is by 
mail ballot and shall be completed by at least 3 weeks before the end of the spring 
semester.  Votes cast electronically via e-mail are acceptable. The term of office will be 
two years following selection.  Election results shall be announced to the membership 
by mail.  Newly elected members shall assume their duties on July 1.  In the initial 
election following approval of the Group, the three members receiving the largest 
number of votes shall serve a two-year term, the others a one-year term.  The existing 
Executive Committee shall fill interim vacancies in its membership by appointment. 

 
Executive Committee Chair.  The Executive Committee will choose and 

recommend one of its members to the Graduate Dean for appointment as Chair of the 
group.  The Chair of the Executive Committee is the de facto Chair of the Graduate 
Group for the DE. 

 
Responsibilities.  The Executive Committee shall meet at least once every 

semester to discuss issues of concern to the Graduate Group.  The principal 
responsibilities of the Executive Committee are: 

1. To review faculty membership for the Graduate Group and maintain 
a list of active members to be annually reported to the Dean of the Graduate 
Division.  This includes the nomination to the Graduate Dean of a tenured 
faculty member as Head Graduate Adviser for the DE. 
 

2. To review affiliation of affiliated Ph.D. programs and make 
appropriate recommendations to the Dean of the Graduate Division. 

3. [If the Executive Committee is to assume the admissions, 
curriculum, and advising responsibilities mentioned under standing committees 
in Article 5, they should be specifically articulated here.  The exception is the 
Nominating Committee, which must be separate from the Executive Committee.  
If the standing committees are appropriate for the DE, state here:  “To appoint 
the standing committees described in Article 5 below and other ad hoc 
committees as needed.”] 

4. To conduct administrative and clerical matters related to the 
activities of the Graduate Group. 
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CITRIS-LBNL CSE Executive Director (nonvoting member) will be invited to attend 
Executive Committee Meetings. 
 

The Chair of the Graduate Group (and Executive Committee) shall represent the 
Graduate Group membership in official matters pertaining to the DE.  The Chair of the 
Graduate Group and the Chairs of the affiliated Ph.D. programs shall meet at least 
annually to discuss administrative, instructional, and research resource needs. CITRIS-
LBNL CSE Executive Director agrees to attend the meetings to provide high level 
executive advice and to help to secure funding and promote the CSE program.  

 
 

ARTICLE 4:  Program Standards 
 
Admissions 
Admissions criteria for the DE will be devised by the Admissions Committee and 

approved by the Executive Committee as described in Article 5.  Criteria will be clearly 
articulated to applicants (e.g., through the DE’s website, etc.). 

 
Curriculum 
The curriculum of the DE will consist of specified courses which may be independent 

from, or an integral part of, the doctoral programs with which it is associated.  These will 
be determined by the Curriculum Committee as described in Article 5.  The curricular 
requirements of the Ph.D. program and of the DE must be met before the qualifying 
examination.  Any changes in curriculum requirements must be reported to the 
Graduate Division for review and approval. 

 
Qualifying Examination 
All students must be admitted to the DE program before the qualifying examination.  

The qualifying examination must include examination of knowledge within the DE.  At 
least one faculty member of the DE must participate in the qualifying examination, as 
determined by the DE Graduate Advising Committee or its designate, as described in 
Article 5, and in consultation with the Head Graduate Adviser in the affiliated Ph.D. 
program.  Satisfactory performance on the qualifying examination for the Ph.D. will be 
judged according to the established rules in the affiliated program. 

 
Dissertation 
The dissertation topic shall incorporate study within the DE.  The dissertation 

committee must include at least one faculty member of the DE, as determined by the 
DE Graduate Advising Committee or its designate, as described in Article 5, to ensure 
that the dissertation contributes in a significant way to the interdisciplinary field of the 
DE.  

 
Degree Conferral 
The DE will be acknowledged solely in conjunction with the Ph.D. in an established 

Ph.D. program and will be signified by the transcript and diploma designation “Ph.D. in 
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Name of Student Major with a Designated Emphasis in Computational Science and 
Engineering.” 

 
Program Evaluation 
Evaluation of the academic quality of the DE will be conducted within the course of 

Graduate Council program review. 
 

ARTICLE 5:  Other Committees 
 
The following four committees will be appointed by the Executive Committee and 

have the following responsibilities: 
 
Admissions Committee 

1. To establish student admissions criteria to be approved by the 
Executive Committee and review for appropriate modifications. 

2. To review, and recommend for approval to the Executive 
Committee, graduate student applications to the DE. 

3. To collaborate with the affiliated Ph.D. programs in the recruitment 
of graduate students. 

 
Curriculum Committee 

1. To review course requirements for the DE and make appropriate 
additions and deletions to the list of relevant courses.  Changes in curriculum 
requirements must be reported to the Graduate Division for review and 
approval before implementation. 

2. To review Qualification Examination and Dissertation requirements 
and make appropriate modifications.  Requirements changes must be reported 
to the Graduate Division for review and approval before implementation. 

 
Nominating Committee 

1. To propose a slate of candidates for open positions on the 
Executive Committee in the annual election. 

 
Graduate Advising Committee 

1. To establish and review the DE’s mechanisms for advising students 
in adherence to standards of scholarship for the DE from pre-advancement until 
completion of DE requirements in the program, and to assess the quality of the 
program’s student advising. 

2. To assist the Head Graduate Adviser in the following duties of that 
position: 

a. To review and approve individual student course selections 
and make appropriate recommendations before approval. 

b. To review student Qualifying Examination and Dissertation 
Committees to ensure that the DE is represented by a core faculty 
member for nomination to the Dean of the Graduate Division for 
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approval.  This may be delegated to the Head Graduate Adviser for the 
DE. 

c. To review and approve any variations from the DE standard 
Curriculum in individual student cases. 

 

ARTICLE 6:  Meetings 
 
At least one meeting of the general membership of the Graduate Group shall be held 

each year.  The Chair shall call a special meeting whenever requested by written notice 
from five or more members.  Meetings shall be conducted in accordance with generally 
accepted procedures.  At meetings, twenty-five percent (%25) current members of the 
Graduate Group shall constitute a quorum.  Minutes of each meeting shall be the 
responsibility of the Chair and shall be distributed to the membership and to the Dean of 
the Graduate Division following the meeting.   

 

ARTICLE 7:  Requirements for Ph.D. Programs to be DE Affiliates 
 
Existing Ph.D. programs of the University of California, Berkeley, may elect to offer 

the Designated Emphasis in Computational Science and Engineering as a program 
option by submitting a letter of intent to the Chairperson of the Computational Science 
and Engineering DE, signed by the chair of the respective Ph.D. program.  Affiliated 
Ph.D. programs must demonstrate commitment to training and research in the area of 
the DE, including the following commitments: 

 
1. Affiliated Ph.D. programs shall give the DE prominence at least 

comparable to that of a single faculty member in the program in brochures and 
website advertisements. 

2. Affiliated Ph.D. programs agree to either distribute DE materials (e.g., 
program brochure) with all corresponding affiliated Ph.D. program materials, or 
provide such materials upon request. 

3. Applications of students indicating interest in the DE shall be marked for 
review by members of the DE Graduate Group in the respective Ph.D. Program.   

4. Applicants indicating interest in the DE who are invited by the affiliated 
Ph.D. program to visit the campus (e.g., for interviews) will be encouraged to 
meet with members of the DE, including those outside of the affiliated Ph.D. 
program. 

 
The Chairs of the affiliated Ph.D. programs agree to meet at least annually with the 

Chair of the DE Graduate Group to discuss administrative, instructional, and research 
resource needs. The CITRIS-LBNL CSE Executive Director agrees to attend the 
meetings to provide high level executive advice and to help to secure funding and 
promote the CSE program.  
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ARTICLE 8:  Amendments 
 
Approval of changes in these by-laws shall require a two-thirds majority of the votes 

cast.  Proposed changes shall be submitted to the membership of the Graduate Group 
by electronic mail ballot or for vote at a meeting, provided that written notice of the 
proposed changes is submitted to the members at least one week prior to the date of 
the meeting.  Votes cast electronically via e-mail are acceptable. 
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 E.2. Letters of Endorsement from Deans and Chairs of each Doctoral Program 
(tentative list) 

 
 
• Astronomy (Chair), Donald Backer  
• Bioengineering (Chair), Dorian Liepmann 
• Biological Sciences Division (Dean), Geoffrey Owen  
• Chemical engineering (Chair), Jeffrey Reimer  
• College of Chemistry (Dean), Charles Harris 
• Chemistry (Chair), Michael Marletta 
• Civil and Environmental Engineering (Chair),  Lisa Alvarez-Cohen 
• College of Engineering (Dean), Shankar Sastry  
• College of Letters and Science (Executive Dean), Mark Richards 
• College of Natural Resources (Dean), J. Keith Gilless 
• Earth and Planetary Science (Chair), Rudy Wenk 
• Electrical Engineering and Computer Sciences-CS (Chair), Stuart Russell 
• Electrical Engineering and Computer Sciences- EECS (Chair),  Edward Lee 
• Geography (Chair), Kurt Cuffey 
• Industrial Engineering and Operations Research (Chair), Ilan Adler 
• Materials Science and Engineering (Chair), Robert Ritchie 
• Mathematics (Chair), Alan Weinstein 
• Mechanical Engineering (Chair), Al Pisano  
• Molecular and Cell Biology (Chair), G. Steven Martin 
• Nuclear Engineering (Chair), Jasmina Vujic 
• Plant and Microbial Biology (Chair), Brian Staskawicz 
• School of Information (Dean), AnnaLee Saxenian 
• Physics (Chair),  Frances Hellman 
• Social Sciences Division (Dean), Jon Gjerde 
• Statistics (Chair), John Rice  
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E. 3. Roster of Participating Faculty (tentative) 

 
 

• Ilan Adler   Industrial Engineering and Operations Research (Chair) 
• Maneesh Agrawala Electrical Engineering and Computer Sciences 
• Richard Allen  Earth and Planetary Science 
• Lisa Alvarez-Cohen Civil and Environmental Engineering (Chair) 
• Adam Arkin  Bioengineering and Chemistry 
• Jonathan Arons  Astronomy 
• Alper Atamturk  Industrial Engineering and Operations Research 
• David Auslander  Mechanical Engineering 
• Donald Backer  Astronomy (Chair) 
• Ruzena Bajcsy  Electrical Engineering and Computer Sciences 
• Grigory Barenblatt Mathematics 
• Peter Barlett  Electrical Engineering and Computer Sciences and Statistics 
• Stanley Berger  Mechanical Engineering 
• Josh Bloom  Astronomy 
• Geoff Bower  Astronomy 
• Steven Brenner  Plant and Microbial Biology  
• Beth Burnside  Vice Chancellor for Research 
• Van Carey  Mechanical Engineering 
• Eugene Chiang  Astronomy/Earth and Planetary Science 
• John Chiang  Geography 
• Daryl Chrzan  Materials Science and Engineering 
• Alexandre Chorin Mathematics 
• Tina Chow  Civil and Environmental Engineering 
• Jhih-Wei Chu  Chemical Engineering 
• Marvin Cohen  Physics 
• Kurt Cuffey  Geography (Chair) 
• David Culler  Electrical Engineering and Computer Sciences 
• James Demmel   Electrical Engineering and Computer Sciences and Mathematics 
• Thomas Downar  Nuclear Engineering 
• Doug Dreger  Earth and Planetary Science 
• Laurent El-Ghaoui Electrical Engineering and Computer Sciences 
• Craig Evans  Mathematics 
• James Evans  Materials Science and Engineering 
• Steve Evans  Statistics and Mathematics 
• Gregory Fenves  Civil and Environmental Engineering 
• Michael Frenklach Mechanical Engineering 
• Inez Fung   Earth and Planetary Science 
• J. Keith Gilless  College of Natural Resources (Dean) 
• Sanjay Govindjee Civil and Environmental Engineering 
• Jon Gjerde  Social Sciences Division (Dean) 
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• Susan Graham  Electrical Engineering and Computer Sciences 
• Alberto Grunbaum Mathematics 
• Ming Gu   Mathematics 
• Ole Hald   Mathematics 
• Eugene Haller  Materials Science and Engineering 
• Charles Harris  College of Chemistry (Dean) 
• Martin Head-Gordon Chemistry 
• Teresa Head-Gordon  Bioengineering 
• Marti Hearst  School of Information 
• Carl Heiles  Astronomy 
• Frances Hellman Physics (Chair) 
• Paul Hilfinger  Electrical Engineering and Computer Sciences 
• Olga Holtz  Mathematics 
• Michael Jordan  Electrical Engineering and Computer Sciences and Statistics 
• William Kahan  Electrical Engineering and Computer Sciences and Mathematics 
• Richard Karp Electrical Engineering and Computer Sciences, Mathematics, 

Bioengineering, Industrial Engineering and Operations 
Research 

• Dan Klein   Electrical Engineering and Computer Sciences 
• Mimi Koehl  Integrative Biology 
• Edward Lee  Electrical Engineering and Computer Sciences (Chair) 
• Dorian Liepmann Bioengineering (Chair) 
• Steven Louie  Physics 
• Chung-Pei Ma  Astronomy 
• Michael Manga  Earth and Planetary Science 
• Philip Marcus  Mechanical Engineering 
• Michael Marletta  Chemistry (Chair) 
• G. Steven Martin Molecular and Cell Biology (Chair) 
• Keith Miller  Mathematics 
• C. William McCurdy Chemistry 
• Christopher McKee Astronomy and Physics 
• Sara McMains  Mechanical Engineering 
• Joel Moore  Physics 
• John Morris  Materials Science and Engineering 
• John Neu   Mathematics 
• Deborah Nolan  Statistics 
• James O’Brien  Electrical Engineering and Computer Sciences 
• Shmuel Oren  Industrial Engineering and Operations Research 
• George Oster  Molecular and Cell Biology 
• Geoffrey Owen  Biological Sciences Division (Dean) 
• Lior Pachter  Mathematics 
• Christos Papadimitrou Electrical Engineering and Computer Sciences 
• Panos Papadopoulos Mechanical Engineering 
• Imke de Pater  Earth and Planetary Science 
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• Tad Patzek  Civil and Environmental Engineering 
• Saul Perlmutter  Physics 
• Al Pisano   Mechanical Engineering (Chair) 
• Zach Powell  Integrative Biology 
• Elliott Quatert  Astronomy 
• Jeffrey Reimer  Chemical Engineering (Chair) 
• John Rice   Statistics (Chair) 
• Mark Richards  Earth and Planetary Science (Dean) 
• Rhonda Righter  Industrial Engineering and Operations Research 
• Robert Ritchie  Materials Science and Engineering (Chair) 
• Barbara Romanowicz Earth and Planetary Science 
• Stuart Russell  Electrical Engineering and Computer Sciences (Chair) 
• Shankar Sastry  Electrical Engineering and Computer Sciences (Dean) 
• AnnaLee Saxenian School of Information (Dean) 
• James Sethian  Mathematics 
• Jonathan Shewchuk Electrical Engineering and Computer Sciences 
• Kimmen Sjolander Bioengineering 
• Berend Smit  Chemical Engineering 
• George Smoot  Physics 
• Mark Stacey  Civil and Environmental Engineering 
• Philip Stark  Statistics 
• Brian Staskawicz Plant and Microbial Biology (Chair) 
• John Strain  Mathematics 
• Bernd Sturmfels  Mathematics 
• Claire Tomlin  Electrical Engineering and Computer Sciences 
• John Verboncoeur Nuclear Engineering 
• Jasmina Vujic  Nuclear Engineering (Chair) 
• Alan Weinstein  Mathematics (Chair) 
• Rudy Wenk  Earth and Planetary Science (Chair) 
• Jon Wilkening  Mathematics 
• Martin White  Physics 
• Brian Wirth  Nuclear Engineering 
• Katherine Yelick  Electrical Engineering and Computer Sciences 
• Bin Yu   Statistics 
• Tarek Zohdi  Mechanical Engineering 
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E.4. Commitment of Staff Support 
 
 
 
 

                                                 
i DOE Office of Advanced Scientific Computing, Workshop and Technical Reports,  
www.sc.doe.gov/ascr/workshopreportspage.html  
ii "Enabling Computational Science and Engineering at Berkeley," Mark Richards and Horst Simon, 2005 
iii "Graduate Education in Computational Science and Engineering", SIAM Working Group on CSE Education, 
Linda Petzold, Chair. SIAM Review, v. 43, n. 1, 2001 
iv www.eecs.berkeley.edu/CCS 
v computationalbiology.berkeley.edu 
vi nano.berkeley.edu/de/ 
vii www.coe.berkeley.edu/CES/cesintro.html
 
 
 

10/25/2007 28


	ARTICLE 1:  Purpose
	ARTICLE 2:  Membership
	ARTICLE 3:  Executive Committee
	ARTICLE 4:  Program Standards
	ARTICLE 5:  Other Committees
	ARTICLE 6:  Meetings
	ARTICLE 7:  Requirements for Ph.D. Programs to be DE Affilia
	ARTICLE 8:  Amendments

