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1. COURSE NUMBER AND TITLE:

CSI 500: Computational Science Tools

Course Prerequisites:
One year of college calculus, knowledge of matrix algebra, and computer programming.
Catalog Description:
This 3-credit course introduces computer skills and packages commonly used in quantitative scientific research.  It is a part of the Department of Computational and Data Sciences certificate and MS programs and should be of interest to a broad range of students both in industry and government laboratories and in the university.


2. COURSE JUSTIFICATION:
Course Objectives:
After taking this course, students should have a basic understanding of computer skills and packages commonly used in scientific environment. It is part of the Department of Computational and Data Sciences certificate and MS programs and should be of interest to a broad range of students both in industry and government laboratories and in the university. Please see the attached syllabus for details on the topics covered. 
Course Necessity:

This proposed course provides basic knowledge required to succeed in CSI MS and certificate programs offered by CDS. The topics covered in this course are used actively in most CSI courses and by students working on research projects with CDS faculty.     
Course Relationship to Existing Programs:

The proposed course provides basic contents for students who plan to earn a graduate degree in the Computational Science and Informatics (CSI), in any concentration. 
Course Relationship to Existing Courses:
This material covered in this course includes that from the existing one-credit courses of CSI 601 and CSI 602 along with additional material that has been added based on discussions with CDS faculty of the skills required by modern CSI students. 

3. APPROVAL HISTORY:
None

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:
Fall 2010
Proposed Instructors:

The proposed instructor is Fernando Camelli, Stanley Zoltek 

5. TENTATIVE SYLLABUS: See attached.

Syllabus for CSI 500 

Computational Science Tools 

Credits: 3
Date: TBD 

Time: TBD 

Place: TBD 

Instructors: TBD 

Contact Info: TBD 

Office Hour: TBD 

  

Prerequisites: 

One year of college calculus along with experience with matrix algebra and computer programming or permission of the instructor. 

  

Course Description: 

  

This 3-credit course introduces computer skills and packages commonly used in quantitative scientific research.  It is a part of the Department of Computational and Data Sciences certificate and MS programs and should be of interest to a broad range of students from industry, government laboratories, and the university. 
  

Course Format: 

  

· This is a distance learning course.  Approximately 2/3 of the class time will be spent by the instructor covering the topics listed in the Topics Covered section below.  The remainder of the class time will be used for interactive discussion and in-class problem solving. 

· Grades are based on the quality of completed projects. Late work is accepted for at most 1/2 credit up to time solutions posted or up to 3 days after due date, whichever comes sooner. 

· Lectures and many course materials will be provided via the Web in HTML, Postscript and Acrobat PDF format. 

· Feedback provided via email, live web conferencing, telephone and web materials custom prepared to respond to student questions. Additionally, instructor will be available during scheduled office hours that will be announced on the first day of class. 

  

Grading: 

  

Grades are based on a 100 point scale. 

  

Project 1 (10 points) 

Successful completion of Project 1 will demonstrate that you are familiar with and can apply some of the basic UNIX commands and tools needed to work in a UNIX environment. In completing the project you will create files and directories, change permissions on files and directories, rename a file, compress and uncompress files, copy files, email a file as an attachment, use grep to search for strings in a file, concatenate the contents of three files into one, move files to different computers using ftp and sftp, and use the Emacs editor to create a basic file. 
Project 2 (10 points) 

In this project, you will use some of the advanced editing features of Emacs and vi to create and manipulate the contents of a document.  These editing features include global search and replace, replacement based on regular expressions, and basic scripting.  You will place these documents under version control and use basic version control features to roll back changes, merge documents, and view the changes that have been made to the document. 

Project 3 (10 points) 

In this project, you will use Perl, Python, and BASH to do basic data file manipulation.   

Project 4 (10 points) 

In this project, you will use LaTeX to create a scientific document that includes equations, images, and tables.  To more easily communicate this document, you will convert it to PDF and HTML using command line tools. 

Project 5 (10 points) 

In this project, you will use MATLAB to create and manipulate arrays, create plots, and solve systems of equations.  You will include the plots and equations in a LaTeX document that documents your solutions. 

Project 6 (20 points) 

In this project, you will use MAPLE to compute analytic solutions to systems of equations and then compare results with that from MATLAB. 

Project 7 (30 points) 

In this project, you will solve and document a data analysis question using all of the tools covered in this course.  After completion of this project, you should have the skills necessary to efficiently perform scientific research using common tools used by computational and data scientists. 

  

Topics Covered: 

Each of the topics will be discussed for the number of hours given in parenthesis.   

Approximately 2/3 of the class time will be spent by the instructor covering the topics listed in the Topics Covered section below.  The remainder of the class time will be used for interactive discussion and in-class problem solving. 

  

1. UNIX Basics: Logging on, the UNIX file system, filters, pipes and redirection, paths, hidden files, tar files, shell scripts, email, file transfer.  (3 hours) 

2. Scripting: Most of the high-performance software that is developed for scientific purposes is in low-level languages such as Fortran and C. However, these languages are often not the best tool for communicating with the operating system or for doing simple data processing tasks, for which scripting languages such as Perl, Python, and BASH exel. (3 hours) 

3. IDEs and collaborative development: Modern scientific software
projects are typically large, complex, and managed by a team.  IDEs
(Interactive Development Environments) simplify the process of
maintenance and testing of these software projects. (3 hours) 

4. HTML, the Web, and Gnuplot: links, tables, graphics and web services. Gnuplot is an open-source cross-platform scientific programming package. (3 hours) 

5. Editors and version control: Emacs, vi, and version control of scientific programs and documents. (3 hours) 

6. LaTeX: scientific type setting.  Other topics include mark-up languages and other options for equation editing. (3 hours) 

7. Programming concepts: Data structures, arrays, looping, branching, and conditionals. (3 hours) 

8. MATLAB: Manipulating matrices, solving linear systems of equations, graphics (2d and 3d), script writing, curve fitting. (6 hours) 

9. MAPLE and MATHEMATICA: Symbolic Algebra Programs; Symbolic integration, differentiation, matrix manipulation and graphics. (6 hours) 

  

Course Materials: 

All materials supplied through course website. Short manuals and user guides on using: Emacs, HTML, \LaTeX, Perl, Python, BASH, MATLAB,  MAPLE, and MATHEMATICA are provided. 

