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Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE:

CDS 101 -Introduction to Computational and Data Sciences

Course Prerequisites:  None
Catalog Description:
This course provides a interdisciplinary introduction to the tools, techniques, methods, and cutting edge results used across the Computational and Data Sciences.   Students will be shown how computational tools are fundamentally changing our approach in the experimental, observational and theoretical sciences through the use of data and modeling systems.   Examples will be draw from both the “real world” familiar to students and also from the frontiers of science where these techniques are being used to solve complex problems.    
2. COURSE JUSTIFICATION:
Course Objectives:
· students will learn how data is represented within a computer, from binary numbers to arrays and databases

· student will understand how data is acquired, processed, stored, reduced, and analyzed

· students will understand how we create knowledge from data through visualization and data mining

· students will understand how we create numerical and semi-numerical models of scientific phenomena

· students will learn how we test and use scientific simulations to further our understanding of complex phenomena

· students will understand how changing technologies in computing allows us to further scientific research, and how the technological and scientific progress are tied together
Course Necessity:
This course will be used for majors in the Computational and Data Science majors as well as an elective for students who are interested in learning more about this field.
Course Relationship to Existing Programs:

This course is uniquely tailored to the new program in Computational and Data Sciences.   It may be used for students in other majors who are interested in learning about this field.

Course Relationship to Existing Courses:
The content of this course is designed to help students learn about the way data and equations are represented and used to solve problems across the sciences.   Although courses like this exist for advanced students, we believe the focus of this course is unique at GMU for students at this level.
3. APPROVAL HISTORY:
This course was approved by the CDS department as part of its proposed undergraduate degree program.

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:
Spring 2008

Proposed Instructors:
John Wallin, Kirk Borne

5. TENTATIVE SYLLABUS: See attached.

CDS 101
INTRODUCTION TO COMPUTATIONAL AND DATA SCIENCES
-- SYLLABUS --

Prerequisites: none
Credits: 3


Instructor: John Wallin
Office Hours: TBD
Course Description:
This course provides a interdisciplinary introduction to the tools, techniques, methods, and cutting edge results used across the Computational and Data Sciences.   Students will be shown how computational tools are fundamentally changing our approach in the experimental, observational and theoretical sciences through the use of data and modeling systems.   No mathematical background is assumed for student in the course, other than high school algebra.   Qualitative results will be emphasized, to show the problems, algorithms, and challenges facing researchers today.  Examples will be draw from both the “real world” familiar to students and also from the frontiers of science where these techniques are being used to solve complex problems.    

     
Lecture Content: 

· Week 1: The Scientific Method - Experiments, Observations, and Models

· Week 2:  Computer Internals - binary numbers and logic circuits

· Week 3:  Computer Algorithms and Tool – introduction to programming in Matlab

· Week 4: Data acquisition  – linking sensors to computers

· Week 5: Signal Processing – understanding sources of noise and errors

· Week 6: Scientific Databases – storing and organizing scientific data

· Week 7: Data Reduction and Analysis – moving from data to knowledge

· Week 8: Data Mining – finding knowledge automatically

· Week 9: Computer Models – using mathematics and algorithms to represent reality

· Week 10: Computer Simulations – solving linear systems

· Week 11: Computer Simulations - applications

· Week 12:  Computer Visualization – seeing experiments as images

· Week 13:  High Performance Computing – simulation at the cutting edge of technology

· Week 14:  Future directions in computational science – languages, quantum computing and beyond

Homework: (explain assignments)
Assignments will include simple tasks done in Matlab, Mathematica, and Excel based on skills taught with in the course.   The emphasis will be exploring how data and equations are represented and solved within a computer.   Other assignments may include using interactive websites and applets to experiment with simulated systems.   All assignments will be done at a very elementary level, so students with no programming experience and limited mathematical experience (high school algebra) will be able to complete the assignments.
Project: (describe, if applicable)
There is no project associated with this class.
Exams: (give details about midterm and final exams)
A midterm and final exam will be given for the course to test the comprehension of the topics covered in lectures and homework in the course.    The format may include short answers, essay, and simple analytical questions. 


Grades:           
        Homework (40%), Projects (0%), Midterm (30%), Final Exam (30%) 

Required Texts: (list)                 

Introduction to Computational Science: Modeling and Simulation for the Sciences, by Angela B. Shiflet









