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A Little About Me…Education & Work 
•  B.M.E. in Mechanical Engineering, Univ. Minnesota, 1976 
•  M.S. in Aeronautics and Astronautics, Stanford Univ., 1978 
•  D.Sc. In Aerospace Engineering, Geo. Wash. Univ., 1983 

•  Numerically solved 4-D integral equations for aerodynamics of rotating blades 
•  Senior Research Scientist, Lockheed Aircraft, 1983 – 1989 

•  Aerodynamics, hypersonics, CFD, rarefied gas dynamics, parallel computing, … 
•  Distinguished Professor, Penn State, 1989 – present 

•  CFD, acoustics, massively parallel computing, rarefied gas dynamics, detonations,… more 
recently: neural networks, cognitive robotics, software engineering, computational science,  … 

•  Appointments in other departments:  Acoustics, Mathematics, Mechanical Engineering, 
Neuroscience, and Applied Research Lab 

•  Director and Founder, Graduate Minor Program in Computational Science (CSci) (1995- 
present) 

•  Editor-in-Chief (and Founder), AIAA Journal of Aerospace Computing, Information, 
and Communication, Aug. 2002 . Jan. 2006. ( www.aiaa.org/jacic ) 

•  Visiting Scientist, Thinking Machines Corporation, Cambridge, Massachusetts. 
(Summers of 1990 - 1993).  

•  About 250 papers:  http://www.personal.psu.edu/lnl/papers.html  
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A Little About Me … Honors 
•  Moore Distinguished Scholar, California Institute of Technology (Caltech), 

2007-2008. 
•  Fellow, American Physical Society (APS), 2007. "For the advancement and 

teaching of computational science. In particular, for the use of high 
performance computers for computational fluid dynamics, aeroacoustics, and 
rarefied gas dynamics.” 

•  Distinguished Professor, Penn State University, 2006. 
•  Fellow, American Institute of Aeronautics and Astronautics (AIAA), 2005. "For 

significant contributions in computing and computational methods applied to 
aerospace applications, and for being founding Editor-in-Chief of the Journal of 
Aerospace Computing, Information, and Communication (JACIC)."  

•  Outstanding Research Award, from Penn State Engineering Society, 1996. 
•  Gordon Bell Prize from IEEE Computer Society for achieving highest 

performance on a parallel computer, 1993. 
•  Lockheed Aeronautical Systems Company Award (1987) for: "Exceptional 

personal commitment in advancing excellence of research and development"  
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What is Computational Science? 
•  IEEE: 

 “… science (and engineering) that is "computational" as opposed to "experimental" or "theoretical” 
 

•  Krell Institute: 
 “... computational science involves using computers to study scientific problems and complements the 
areas of theory and experimentation in traditional scientific investigation."  

 
•  SIAM: 

 “Computational science and engineering (CSE) is a rapidly growing multidisciplinary area with 
connections to the sciences, engineering, mathematics and computer science. CSE focuses on the 
development of problem-solving methodologies and robust tools for the solution of scientific and 
engineering problems. We believe that CSE will play an important if not dominating role for the future 
of the scientific discovery process and engineering design."  
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What is Computational Science? 

Discipline 
Specific  

Knowledge 

Programming, 
Software, 

and Databases 

Numerical Analysis 
& Computational Mathematics 

Computers  
and 

Networks 
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Why Study Computational Science? 
National Academy of Engineering (NAE) states: 
 

"Given the expected role of computers in the future, it is 
essential that engineers of all disciplines have a deep 
working knowledge of the fundamentals of digital 
systems as well as fluency in using contemporary 
computer systems and tools."  
 

from: The Engineer of 2020: Visions of Engineering 
in the New Century, National Academy Press, 
2004.  

http://www.nap.edu/catalog.php?record_id=10999  
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Why Study Computational Science? 
Charles Vest, former MIT President: 

•  I envy the next generation of engineering students 
because this is the most exciting period in human 
history for science and engineering. Exponential 
advances in knowledge, instrumentation, 
communication, and computational capabilities have 
created mind-boggling possibilities 

•  Information technology is more or less the paper and 
pencil of the twenty-first century. For engineering 
students of 2020, it should be like the air they breathe 
--- simply there to be used, a means, not an end.  

http://www.engineeringchallenges.org/cms/7126/7639.aspx  
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Why Study Computational Science? 
National Science Foundation (NSF), Strategic Plan FY 
2006-2011	

	


“The conduct  of  science and engineering is  changing and 
evolving.  This  is  due,  in  large  part,  to  the  expansion  of 
networked  cyberinfrastructure  and  to  new techniques  and 
technologies  that  enable  observations  of  unprecedented 
quality,  detail  and  scope.  Today’s  science  employs 
revolutionary  sensor  systems  and  involves  massive 
accessible  databases,  digital  libraries,  unique  visualization 
environments, and complex computational models.”	


	


http://www.nsf.gov/pubs/2006/nsf0648/NSF-06-48.pdf 
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Why Study Computational Science? HIGHLIGHTS
• Five to eight years after graduating, only about

one-third of people who earned bachelor’s degrees
in physics do not have any additional degrees
(Figure 1).  This report focuses on this
group—physics bachelors with no additional
degrees who are not primarily students.

• Three-fourths of  these physics bachelors work in
science-related jobs, including software,
engineering, high school teachers, and managers in
technical fields.  The largest group—about
one-fourth—are employed in software jobs (Table
1).  These physics bachelors graduated in the early
1990s during the rapid expansion of the IT
industry.

• 30% of these physics bachelors are still working in
their first career-path job five to eight years after
graduation.

• Those who are employed in software jobs are much 
less likely to use the parts of their education that are 
exclusive to physics than those employed in engineering, math, and science jobs (Figure 2).

• About 70% of those employed in engineering, math, and science rate their physics preparation highly. 
However, they did not rate their preparation in terms of scientific research experience, lab skills, and
scientific software as highly (Figure 5).

• There are some discrepancies between how much these physics bachelors say they use some skills and how
well they felt prepared to use that skill.  For example, most say that they spend a lot of time working with
co-workers.  However, they did not rate their undergraduate preparation in this area very highly  ( Figure 6).

• 60% of these physics bachelors say they would major in physics again.

Table 1.  Type of Employment of Physics
Bachelors 5 to 8 Years After Graduation

Type of Job Percent

Software 24

Engineering 19

Science & Lab Technician 9

Management, Owner & Finance 20

Education 12

Active Military 6

Service and Other Non-Technical 10
Based on physics bachelors with no additional degrees who
are not primarily students.

AIP Statistical Research Center, 1998-99 Bachelors Plus
Five Study

The Early Careers of Physics Bachelors

Member Societies:  The American Physical Society • Optical Society of America • Acoustical Society of America • The Society of Rheology • American Association of Physics Teachers
American Crystallographic Association •  American Astronomical Society • American Association of Physicists in Medicine • American Vacuum Society • American Geophysical Union

By Rachel Ivie
      Katie Stowe

AIP Pub. Number R-433 August, 2002

www.aip.org/statistics/trends/reports/bachplus5.pdf  
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43% ! 
Software is the most 

common category of work 
for physics grads! Make 
sure you are trained in 

this area!  It might require 
you get a Minor in IST, 

Math, or Stat. Or at least 
take courses in software 

development. 



Why Study Computational Science? 

 

June 2010  AIP Statistical Research Center 

Page 4 focus on Physics Bachelor’s: Initial Employment 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Physics  bachelor’s  employed in the private sector who regularly perform the following 
activities or use the following skills, class of 2007. 
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     Percentages  represent  the  proportion  of  physics  bachelor’s  who  chose  “daily”,  “weekly”  or  “monthly”  on  a  four-point  
     scale  that  also  included  “never”  or  “rarely”.    Figure  is  limited to the two most common employment fields for physics  
     bachelor’s  employed  in  the  private  sector. 
 

http://www.aip.org/statistics 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 

Physics   bachelor’s   degree   recipients   possess   a   broad   range   of   knowledge   and   skills.      They  
acquire these in their physics courses, in other undergraduate coursework, and on the job.    
Figure 4 compares the frequency of use of the activities and skills that are used by new physics  
bachelor’s  working  in  two  of  the  most  common  fields  within  the  private  sector. 
 

Employment in 
Engineering 

Employment in Computer  
Science or Information Tech. 

Percent 

Survey results: Topics important to physics graduates 

http://www.aip.org/statistics/trends/highlite/emp2/figure4a.htm  
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Why Study Computational Science? 

 

October 2011  AIP Statistical Research Center 

Page 2 focus on Physics Doctorates: Skills Used & Satisfaction with Employment  
  

Figure 2 

There is a certain uniformity in work environment for new physics PhDs holding 
postdocs. Typically they are employed at a university or government facility doing 
physics research.   These positions provide the opportunity to further develop their 
basic research skills and they use both advanced and basic physics principles.  
Many of these postdocs are continuing in the research area of their PhD, while 
some are using the opportunity to explore other areas. 
 
The private sector employs well over half of the new PhDs who accepted 
potentially permanent positions and although they use many of the same skills as 
postdocs, there are some clear differences.    As seen in Figure 1, well over half 
of the PhDs holding potentially permanent private sector positions have direct 
contact with clients.  These private sector companies are involved in developing 
and selling products or services, and as a result, the PhDs are more focused on 
applied research and product design and development.  
 

Programming and 
technical problem 
solving skills are 

heavily relied upon by 
new physics PhDs 

regardless of initial 
career path. 

 
 

Scientific and Technical Knowledge Regularly Used by New Physics  
PhDs, Classes of 2007 and 2008 Combined. 

 

     
       Note:  Percentages  represent  the  proportion  of  physics  PhDs  who  chose  “daily”,  “weekly”  or  “monthly”   

  on a four-point scale  that  also  included  “never  or  rarely”.     
 

       Data are limited to PhDs who earned their degrees from a US institution and remained in the US. 
 

http://www.aip.org/statistics 
 

Survey results: Topics important to physics employees with grad degrees 

http://www.aip.org/statistics/trends/highlite/emp3/figure2.htm  
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Parallel Computers 
•  Traditional computers have one processor connected to the 

main memory (von Neumann type) 
•  Symmetric Multi-Processor (SMP) machines typically have  

<64 processors in one cabinet all connected to the same 
memory (with high speed, expensive inter-connect, e.g. 
cross-bar switch) 

•  Massively parallel (MP) computers (and PC clusters) use 
network connections (even up to 200,000 processors), these 
are usually thousands of SMP machines networked together 

•  Chips now have more than one processor on them: multi-core 
or “SMP on a chip” (MP machines can be built using them 
too)  

•  64-bit operating systems, allow large amounts of RAM 
memory (128 GB) on your desktop 
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Parallel Computer Architectures 
Traditional (von Neumann) 

Shared Memory 

Distributed Memory 

Hybrid (shared & distributed) (the trend) 

Easy to use, but not scalable Difficult to use, but scalable 
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Parallel Computing Software Approaches 
•  Message passing (MPI) 

•  Dominant approach 
•  Unfortunately, very difficult for many problems 
•  Must hand-code all inter-processor communications  

•  OpenMP 
•  Very easy software development 
•  Not available on MP 

•  Threads 
•  Fairly easy 
•  Java has threads built in  
•  C/C++ with Posix threads  

•  Hybrid 
•  Others ... 

•  If you want to use massively parallel computers, learn C 
and MPI 

The market for 
supercomputers 
is so small, that 

there is little 
incentive for 
industry to 

develop easy-
to-use good 
compilers for 

Massively 
Parallel 

computers.  
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Moore’s Law 
(“no. of transistors/chip doubles every year”, 1965, “every two years”, 1975) 

(Co-Founder Intel, Ph.D., Chemistry, Caltech, 1954) 

•  Intel Xeon 5400 
•  820 million 
      transistors 
•  2007 
•  45 nm 

Doubling every two years 
(1000x every 20 years) 

2 K  
transistors 

2 B  
transistors 

2 M  
transistors 

2010 

This is about 
400 
molecules 
wide !! 

•  IBM Power6 
•  790 million 
   transistors 
•  2007 
•  65 nm 



The Three Axes: Computing, 
Information, and Communication 

Computing (megaflops): 
     Floating point 
     Signal Processing 
     Artificial Intelligence 
     Algorithms 

Information (megabytes): 
     Data 
     Images 
     Audio 
     Databases 
      

Communication (Mbits/sec): 
     Networking 
     Voice, data, ... 
     Optical 
     Wireless 

Software  
ties it all  

together ! 
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Massive Computing, Memory, and Networks 

The largest  supercomputer in 2011: 
•  Riken Computational Science Institute, Japan 
•  1.4 petabytes of memory (RAM)  (1015 bytes)  
•   10 petaflops (1016 operations per second) 
•   700,000 processor cores 
•   Requires 13 megaWatts of power 
•  400,000 ft3 
•   http://top500.org/lists/   

Human Brain (approx.): 
•  1015 operations per second 
•  1015 bytes 
•  20 Watts 
•  0.5 ft3 
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 106 times smaller!  



Massive Computing, Memory, and Networks 
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•  Petaflop:  1015 floating point operations per second 
•  solve 1,000,000 x 1,000,000 full matrix in 10 minutes 

•  Petabyte: 1015  bytes 
•  Images of the entire world’s population 
•  One year of TV quality video 

•  What is 10 gigabit ethernet ?     (10 gigabits per second) 
•  Could send entire encyclopedia in 1 second 
•  Could send photos of the entire U.S. population in one hour 
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Supercomputer Centers in U.S. 

•  DOD:   http://www.hpcmo.hpc.mil/ : 
•  Maryland:  http://www.arl.hpc.mil/ 
•  Mississippi::  http://www.erdc.hpc.mil/  
•  Mississippi: http://www.navo.hpc.mil/  
•  Ohio: http://www.asc.hpc.mil/  

•  NSF: 
•  San Diego:  http://www.sdsc.edu/  
•  Illinois: http://www.ncsa.uiuc.edu/  
•  Pittsburgh: http://www.psc.edu/  

•  DOE:  
•  Argonne: http://www.alcf.anl.gov/   
•  LLNL:  https://asc.llnl.gov/computing_resources/  
•  LANL: http://www.lanl.gov/orgs/hpc/index.shtml  

•  Other: NSA, CIA, ORNL, Sandia, NERSC, MHPCC, LBNL, 
NASA Ames, NRO, ... 

If you have DOD 
grants or contracts 
you can use these. 

You can write 
proposals to get 
access to these. 

More difficult to 
access these 



Computers and Animals 
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Riken 
Supercomputer 

From book by 
H. Moravec 



Programming Languages 

•  C++ will remain the pre-eminent language for very large 
software projects. Extremely difficult language. Lot of room 
for errors. (C is a subset).  

  Java's importance grew rapidly, Widely used in internet 
and intranet applications, including small devices. It's role 
has spread to many applications (refrigerators, cell 
phones, watches, aerospace, ...).   Java has many 
features not available in C++, and does not have some of 
the problems of C++. 

  Fortran, Pascal, Cobol, Ada and other languages will be 
niche markets.  They will remain for some time, due to the 
huge installed base of programs, but new programs will 
(most likely) be written in C++ or other modern language.  

Feb. 29, 2012 Lyle N. Long 22 



Programming Languages 

•  C++ 
•  Java 
•  C 
•  Fortran 95 
•  Basic 
•  Python, Perl, … 
• Matlab, Mathematica, … 
•  Spreadsheet 

Increasing 
Complexity 

and 
Capability 

You should learn C++, Python, Matlab, and Spreadsheets. 
With these you could tackle almost any computing task. 

Feb. 29, 2012 Lyle N. Long 23 



Object Oriented Programming  

  OOP allows programmers to more closely model the real 
world than ever before.  

  Rapid prototyping. Object-Oriented programs can be built 
and modified very quickly because it provides the 
programmer with excellent tools for abstraction.  

  OOP produces reusable code. Once objects are built, it 
is very easy to use them in future applications so you 
need not ever reinvent the wheel.  

  OOP helps programmers work in dynamic environments. 
Object-Oriented programs can be modified quickly and 
easily as real-world requirements change.  
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Penn State‘s  
Graduate Minor in Computational Science 

•  Core Requirements: 
•  One of these: AERSP 424, CMPSC 450, NUC E 530, or CSE 557 
•  And one of these: MATH 523, MATH/CSE 550, STAT 500, or STAT/

IST 557.  

•  M.S. degree Minor (9 credits) 
•  Core Requirements plus one course from list of approved courses 

•  Ph.D. degree Minor (15 credits):  
•  Core Requirements plus three courses from list of approved courses 

•  The courses can also be applied towards their major degree 

•  List of Approved Courses:  
http://www.csci.psu.edu/minor.html#courses  

•  Previously, called the Graduate Minor in High Performance 
Computing Feb. 29, 2012 Lyle N. Long 25 



Core Courses 
•  One of these: 

•  AERSP 424   Advanced Computer Programming 
•  CMPSC 450  Parallel Computing 
•  NUC E 530   Parallel/Vector Algorithms 
•  CSE 557   Concurrent Matrix Computation 

•  One of these: 
•  MATH 523   Numerical Analysis 
•  MATH/CSE 550  Numerical Linear Algebra 
•  STAT 500   Applied Statistics 
•  STAT/IST 557  Data Mining 

Feb. 29, 2012 Lyle N. Long 26 



Advanced Computer Programming 
AERSP 424  (Fall semesters) 

This course presents an advanced view of computer 
programming, mainly using Java and C++. The use of current 
operating systems (e.g. Linux and Unix) and compilers (e.g. gcc) 
will also be presented. Object Oriented Programming will also be 
discussed in detail. Object Oriented Programming is quite 
different than functional or procedural programming, and it is 
difficult to learn on your own. The differences and similarities 
between Java and C++ will also be discussed. Hands-on 
programming will be a key part of the course. As Robert Glass 
says in his "Facts and Fallacies" book, it will be important for you 
to be able to read codes (as well as write them). 
 
The goal of this course is to introduce and study key concepts 
related to computer programming for scientific and engineering 
applications.  
 
Prerequisite: CMPSC 201C; and MATH 220; MATH 250  or MATH 251 
 

www.personal.psu.edu/lnl/424pub 
 
 
 

(also Software Engineering, AERSP 440, is offered each Spring) 
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Parallel Computing 
(CSE 457, CSE 557 or NucE 530) 

•  CSE 450, Parallel Computing 

•  CSE 557, CONCURRENT MATRIX COMPUTATION  
•  This course discusses matrix computations on 

architectures that exploit concurrency. It will draw 
upon recent research in the field. Prerequisite: CSE 
451 , CSE 455 , CSE 457 , MATH 451 , or MATH 
455  

•  NUCE 530, PARALLEL/VECTOR ALGORITHMS 
FOR SCIENTIFIC APPLICATIONS 
•  Development/analysis of parallel/vector algorithms 

(finite-differencing of PDEs and Monte Carlo 
methods) for engineering/scientific applications for 
shared and distributed memory architectures. 
Prerequisite: AERSP 424  or CSE 457 
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Numerical Analysis 

Math 523 

• Matrix computation and linear system 
• Nonlinear equations and optimization 
• Data and signal analysis 
• Numerical Quadrature 
• Monte Carlo integration  
• Differential equations 
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Numerical Linear Algebra 

Math/CSE 550 
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Applied Statistics 
Stat 500 

•  DESCRIPTION: The course is an introduction to the 
basic concepts and methods of applied statistics. It is 
intended for graduate students who either have had no 
prior statistics courses, or who wish to review the 
fundamental before taking additional 500 level courses. 
Topics include the concepts of estimation and 
hypothesis testing, methods for collecting data, 
methods for effectively describing data, procedures for 
comparing two or more groups, and procedures for 
building prediction models. Minitab for Windows, will be 
used, but no prior experience with that program is 
required.  

•   TEXT: An Introduction to Statistical Methods and Data 
Analysis  by R. Lyman Ott. 
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Introduction to Data Mining 

IST/State 557 

With rapid advances in information technology, we have 
witnessed an explosive growth in our capabilities to generate and 
collect data in the last decade. In the business world, very large 
databases on commercial transactions have been generated by 
retailers. Huge amount of scientific data have been generated in 
various fields as well. For instance, the human genome database 
project has collected gigabytes of data on the human genetic 
code. The World Wide Web provides another example with 
billions of web pages consisting of textual and multimedia 
information that are used by millions of people. How to analyze 
huge bodies of data so that they can be understood and used 
efficiently remains a challenging problem. Data mining addresses 
this problem by providing techniques and software to automate 
the analysis and exploration of large complex data sets. 
Research on data mining have been pursued by researchers in a 
wide variety of fields, including statistics, machine learning, 
database management and data visualization.This course on 
data mining will cover methodology, major software tools and 
applications in this field.  
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AERSP 440, Software Engineering 
www.personal.psu.edu/lnl/440pub   

This course is an introduction to software engineering. Software 
engineering includes all aspects of professional software production, 
and is especially important for safety-critical and mission-critical 
software. It is also crucial for very large complicated software 
projects. It includes documentation, management, processes, 
requirements, design models, computer programs, validation, 
verification, cost estimation, management, and other aspects of the 
development process. The students will learn the fundamental 
components of software engineering, and how complex software 
systems are developed so as to minimize errors and maximize the 
usefulness of the software. They will also learn the terminology, 
accepted practices, and procedures used in software engineering 
and systems engineering.    
 
Textbook: Software Engineering, by I. Sommerville 
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List of Other 70 Approved Courses 

•  Agricultural Engineering:  
• Boundary element analysis 

•  Acoustics:  
• Computational acoustics 

•  Aerospace Engineering: 
•  Intro. to Computational Fluid Dynamics 
• Stability of Laminar Flows 
• Turbulence and Appl. to CFD:  RANS 
• Adv. anal. and comp. of turbomachinery 
• Finite Element Methods 

•  Architecture: 
• Topics in Visualization 

•  Civil Engineering 
• Structural Analysis 
• Evolutionary Algorithms 

•  Chemical Engineering: 
• Numerical methods in chemical engineering 
• Optimization in Biological Systems 

•  Chemistry: 
• Quantum mechanical elect. structure 
• Computer Simulations for Physical Scientists 

•  Computer Science: 
• Computer Graphics 
• Operating Systems Design 
• Computer Networks 
• Computer architecture 
• Parallel processors and processing 
• Multiprocessor architecture 
•  Interconnection networks in parallel computers 
• Numerical Linear Algebra 
• Advanced Topics in Scientific Computing 

•  Electrical Engineering: 
•  Introduction to Neural Networks 
• Numerical methods in electromagnetics 
• Graphs, Algorithms, and Neural Networks 
•  Intelligent Control 

•  EGEE 
• Numerical Modelling 

•  Engineering Science: 
•  Simulation and design of nanostructures 
•  Brain Computer Interfaces 
•  Finite element methods 
• Nonlinear finite element methods 

•  GeoScience 
• Mathematical Modeling in the Geosciences 
• Computational Geomechanics 

•  Industrial Engineering: 
• Distributed Systems and Control 
• Using simulation models for design 

•  Information Science: 
•  Advanced Topics in Databases 
•  Simulating Human Behavior 

•  Mathematics: 
• Numerical linear algebra 
• Num. solution of ord. differential eqtns. 
• Num. solution of partial differential eqtns. 
• Numerical optimization techniques 
•  Finite element methods 
•  Applied Math I 
•  Intro to Multigrid and Domain Decomposition 

•  Materials Science:	

• Computational Thermodynamics	

• Computational Materials Science II: 	

•  Polymeric Materials: Computation	


•  Mechanical Engineering:	

• Comp. heat trans. and fluid mechanics	

•  Turbulence & Appl. to CFD: DNS and LES	

• Computational methods for shear layers	

• Computational methods in transonic flow	

• Comp. methods for recirculating flows	

• Grid Generation	


•  Meteorology:	

• Numerical weather prediction	

•  Advances in numerical weather prediction	


•  Nuclear Engineering:	

• Neutron Transport Theory	

•  Introduction to Monte Carlo Methods	


•  Physics:	

• Computational physics	

• Computational physics II	

• Computer Simulation of Materials	


•  Petroleum:	

• Numerical Solution Flow in Porous Media	

• Numerical Reservoir Simulation	


•  Statistics:	

•  Statistical Computing	

•  Applied Statistics	

•  Stochastic Processes and Simulation	

•  Statistical Computing	

•  Stochastic Dynamics of the Living Cell	

• Data Mining 	
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The Csci Grad Minor Students 

•  78 Currently Enrolled 
•  197 have graduated: 

•  93 Computational Science Minors awarded (2006-
Present) 

•  104 High Performance Computing Minors awarded 
(1999-2008)  

•  Complete list of students at:      
•  http://www.csci.psu.edu/stulist.html  
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Students 

Feb. 29, 2012 Lyle N. Long 36 



Students 
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Computational Science Programs at 
Other Universities 

•  Bogazici University, Istanbul 
•  Brockport, State University of New York 
•  California Institute of Technology 
•  Cornell University 
•  EPFL Lausanne 
•  ETH Zurich, Switzerland 
•  George Mason University 
•  Georgia Institute of Technology 
•  Harvard 
•  KTH  Stockholm 
•  Louisiana Tech 
•  McMaster University 
•  Michigan Tech 
•  Middle East Technical University 
•  Middle East Technical University 
•  Mississippi State University 
•  Moscow State University 
•  National Institute of Technology Calicut 
•  National University of Ireland, Galway 
•  New York University 
•  Penn State 
•  Queen Mary University of London 
•  RWTH Aachen University 
•  Second University of Naples 

•  Seoul National University 
•  Simon Fraser University 
•  Stanford University 
•  Technical University of Denmark 
•  Technische Universität Braunschweig 
•  Technische Universität München 
•  TU Dortmund 
•  University of Bristol 
•  University of California, Santa Barbara 
•  University of Colorado at Boulder 
•  University of Delaware 
•  University of Dublin, Trinity College 
•  University of Edinburgh 
•  University of Illinois at Urbana-Champaign 
•  University of Iowa 
•  University of Michigan 
•  University of New Mexico 
•  University of Ontario 
•  University of Pennsylvania 
•  University of Tennessee, Chattanooga 
•  University of Tennessee, Knoxville 
•  University of Texas at Austin 
•  University of Texas at El Paso 
•  University of Utah (MS) 

•  University of Utah (PhD) 
•  University of Warwick 
•  University of Waterloo 
•  Uppsala University 
•  William & Mary 
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Undergraduate Minors 
•  IST, http://ist.psu.edu/current-students/minors  
•  IST for Aerospace, www.personal.psu.edu/lnl/ist  
•  Statistics, 

http://stat.psu.edu/academics/undergraduate-
program/undergraduate-statistics-minor  

• Mathematics, http://www.math.psu.edu/ug/minor  

•  Usually 18-19 credits, but some can often count 
for Minor and Major 

•  http://bulletins.psu.edu/bulletins/bluebook/minors.cfm  
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Conclusions 
•  Computational science will continue to be more and more 

important 
•  This will be the century of large data and large 

computations – you will need to have the right tools! 
•  An undergrad minor in IST, Math, or Stat would be very 

valuable 
•  A Grad Minor in CSci is also available, students get credit 

for learning material beyond their major discipline 
•  Many areas of science and engineering are fairly mature 

now, but computational science, data mining, statistics, 
applied math, IST, etc. are not  

•  Learn all you can, so you are ready for the future!  
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Questions ? 
 
 

WWW.CSCI.PSU.EDU  
 

LNL@PSU.EDU  
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