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1. COURSE NUMBER AND TITLE: EOS 650 Introduction to GIS Algorithms and Programming
Course Prerequisites: Introductory GIS Course (one or two course numbers or permission of instructor change will be provided by Dave Wang. 5/16/07)
Catalog Description: This course will prepare student to program using object-oriented languages for GIS or in a GIS environment. A comprehensive programming training process including computer programming, syntax, data types, data structure, control structures, and integrated programming environment (such as Python & JBuilder) will be introduced. Several technical aspects of GIS related to algorithms, such as file reading/writing and topology will be discussed. 

2. COURSE JUSTIFICATION:
Course Objectives: The course introduces the programming essentials for GIS and prepares students with hands-on experience and adequate background for more advanced courses, such as spatial data structure, distributed GIS, algorithms and modeling in GIS, as well as interoperable GIS.
Course Necessity: This course content has been offered as part of the Distributed GIS and Algorithms and Modeling in GIS. After detailed assessment, both students and instructor felt that it is essential to have a GIS programming introductory course to prepare students for more advanced courses and their GIS interests.
Course Relationship to Existing Programs:

This course serves as an introductory GIS programming course for ESGS students in the MS in ESS and ESGS Ph.D. programs, as well as advanced students in the MS in GECA program in Geography. The course can also serve the GIS Graduate Certificate program housed in Geography.  
Course Relationship to Existing Courses:
There is no other course like this at GMU. This is a fundamental course and will serve as the prerequisite for Distributed GIS (EOS 772) and Algorithms and Modeling in GIS (EOS 771). 
3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Fall, 2007
Proposed Instructors: Chaowei (Phil) Yang
5. TENTATIVE SYLLABUS: See attached.
EOS 650 Introduction to GIS Programming & Algorithms
Instructor:  Chaowei Phil Yang

Course Description
How to read from a shape file? How can a computer system tell that if two lines cross each other? How to program a sample GIS function? This course addresses these fundamental programming and GIS algorithm questions. 

This course will prepare students to program using object-oriented languages, such as Java and Python (an integrated programming language for ArcGIS9.x). A comprehensive programming training process including computer programming, programming syntax, data types, data structure, control structures, and an integrated programming environment (such as Python & JBuilder) will be introduced within more than half of the whole course. 

This course will also examine several technical aspects of GIS related to algorithms. They include reading and writing shape files, operating programming data structure to represent point, polyline, polygon, calculating line intersection, point in polygon. ArcMap and related extensions from ESRI will be used as examples for interpreting the internal GIS functions, and provide commercial software environment for programming. The course will provide hands-on experience by implementing some algorithms. Instructors support the programming languages of Python & Java, but students can select any programming language of their choice. 

A term project and some short homework will help student develop the skill and capability to understand programming and GIS algorithms. Students will also develop a solid and in-depth understanding of the geospatial information storage (shape files), and geospatial data handling and analysis. 

Class will be given ppt slides one week before a class meeting. Relevant hand-on exercises in class will be scheduled as necessary.

Prerequisite: 
Introductory GIS 
References 

The following books and materials will serve as references: 

Required:

1. Jo Wood, Java Programming for Spatial Sciences, Taylor & Francis, 2002. 

2. Material provided by instructors
Recommended Reading:

3. Java Tutorial: http://java.sun.com/docs/books/tutorial/index.html
4. Stephen Wise, GIS Basics, Taylor & Francis, 2002.  

Grading 

All exercises should be submitted before class on the due date. 

10 Homework (60%)
Term Project (25%) and Presentation (5%) 

e.g., Design and develop a program to support at least two basic GIS algorithms on geospatial data.

Class Activity and Participation (10%)

 

Schedule 
  

	Class 
	Topic

	1 (Hw#1 given)
	Class overview & how to participate 

	2 (Hw#2 given, Hw#1 due)
	Introduction to computer programming 

	3 (Hw#3 given, Hw#2 due)
	Introduction to Object-Oriented Programming using Java

	4 (Hw#4 given, Hw#3 due)
	Introduction to language syntax, data types & point

	5 (Hw#5 given, Hw#4 due)
	Introduction to operations and statements & line

	6 (Hw#6 given, Hw#5 due)
	Introduction to language control structure & polygon

	7 (Hw#7 given, Hw#6 due)
	Programming Lab in class

	8 (Hw#8 given, Hw#7 due)
	In-person meeting

	9 (Hw#9 given, Hw#8 due)
	Integrated Programming Environment

	10 (Hw#10 given, Hw#9 due)
	Point, Array, Pointer and basic geospatial data programming

	11 (Hw#10 due, Project Given)
	Shape files handling I

	12
	Shape files handling II

	13
	Line Intersection

	14 (Project Due)
	Point-in-polygon

	15 
	Final Presentation


Relevance to other courses: 

The proposed course will provide foundation and serve as prerequisite for EOS 771 Algorithms and Modeling in GIS and EOS772 Distributed GIS
We anticipate to offer this course once a year with about 15-20 enrollments. 

 










