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DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE

GAME PROGRAMMING

[bookmark: _GoBack]CSCI 340								         3 Credit Hours

Catalog Description:

	This course is designed to familiarize the student with the programming tasks involved in developing computer games using a game engine.  Topics will include:  2D games, 3D games, sound, game objects, game worlds, characters, and basic AI.  A game development environment will be employed by individual students and teams of students to implement working games.  Students will employ an underlying programming language to extend the behavior of the game engine.  Prerequisite:  CSCI 330, MATH275.  Must have earned a “C-” or better in all prerequisite course(s).

Course Outline:

I. Introduction to the Editor Interface
A. Standard Tools
B. Programming Language(s)

II. Engine Overview
A. Sound Engine
B. Physics Engine
C. Rendering Engine
D. Programming Extended Behavior

III. 2D Game Programming
A. Sprites	
B. Animation
C. Collision Detection

IV. 3D Game Programming
A. Animation
B. Collision Detection

V. Game Worlds
A. Terrain
B. Foliage & trees
C. Buildings 

VI. Basic Artificial Intelligence
A. Path following
B. Dialog trees

VII. Game Objects
A. Collectables
B. Importing assets
C. Materials
D. Lights
E. Particles

VIII. Game Characters
A. Third Person Characters
B. First Person Characters
C. Non-player Characters

IX. Game User Interface
A. Heads Up Display
B. Input Devices




Course Objectives:

	Objectives
	Assessments
	Assessment Tools

	1. Students use a game engine to implement a 2D video game.
	A. Students will implement a 2D video game.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.

	2. Students use a game engine to implement a 3D video game.
	A. Students will implement a 3D video game.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.

	3. Students create objects for use in video games.
	A. Students will answer exam questions about game objects.
B. Students will implement various game objects in a video game.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.

	4. Students create characters for use in video games.
	A. Students will answer exam questions about game characters.
B. Students will implement various types of game characters in a video game.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.

	5. Students develop simple AI techniques that would be used in a video game.
	A. Students will answer exam questions about game AI.
B. Students will implement various basic game AI techniques in a video game.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.

	6. Students identify the components of a video game engine and their use.
	A. Students will answer exam questions about game design.
B. Students will implement some video games.
	Exams, quizzes, homework, presentations, essays, class participation, or projects.


BIBLIOGRAPHY

Carnall, Benjamin, Unreal Engine 4.X By Example, Packt Publishing, 2016

Godbold, Ashley, Mastering Unity 2D Game Development, 2nd ed., Packt Publishing, 2016

Moakley, Brian, Mike Berg and Sean Duffy, Unity Games by Tutorials: Make 4 Complete Unity Games from Scratch Using C#, Razeware LLC, 2016

Nystrom, Robert, Game Programming Patterns, Genever Benning, 2014

PV, Satheesh, Unreal Engine Essentials, Packt Publishing, 2016

Sapio, Francesco, Unity UI Cookbook, Packt Publishing, 2015

Sewell, Brenden, Blueprints Visual Scripting for Unreal Engine, Packt Publishing, 2015

Smith, Matt and Chico Queiroz, Unity 5.x Cookbook, Packt publishing, 2015

Sherif, William and Stephen Whittle, Unreal Engine 4 Scripting with C++ Cookbook, Packt Publishing, 2016

Tavakkoli, Alireza, Game Development and Simulation with Unreal Technology, CRC Press, 2015

Thorn, Alan, Unity 5.x By Example, Packt Publishing, 2016
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EDINBORO UNIVERSITY OF PENNSYLVANIA
DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE

GAME PROGRAMMING

CSCI 340								         3 semester hours

Catalog Description:

	This course is designed to familiarize the student with the programming tasks involved in developing computer games.  Topics will include:  advanced C++ programming, event-loop programming, artificial intelligence, static and dynamic 3D graphics programming.  A game development environment will be employed by teams of students to implement a working game.  Prerequisite:  CSCI 330.  Must have earned a “C” or better in all prerequisite course(s).

Course Outline:

I.	Introduction
	A.	Standard Tools
		1.	Source Code Control Systems
		2.	Executable Building Systems
		3.	Linking With Multiple Libraries
	B.	Object-Oriented Techniques
	C.	Overview of Game Design

II.	Graphical User Interfaces(GUI)  and Event Driven Programming
	A.	Introduction to Events
	B.	Event Driven Main Loop
	C.	GUI techniques


III.	Static 3D Objects
	A.	Wire Mesh Objects
	B.	Texture

IV.	Scene Graphs
	A.	Hierarchical Scene Representation
	B.	Building a Scene Graph
	C.	Updating a Scene Graph
	D.	Rendering a Scene Graph


V.	Dynamic 3D Objects
	A.	Physical Simulation
	B.	Collision Detection
	C.	Character Animation

VI.	Sound
	A.	Audio Format
	B.	Audio Techniques

VII.	Advance User Interaction
	A.	Input Devices
	B.	Picking

VIII.	Overall Game Architecture
	A.	Actors
	B.	Messaging
	C.	Integration

IX.	Networking and Online games.


BIBLIOGRAPHY
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Bates, Bob.  Game Design, 2nd Edition.  Course Technology PTR, 2004.

Buckland, Mat.  Programming Game AI by Example.  Wordware Publishing, 2005.

Cinnamon, Ian. Programming Video Games for the Evil Genius. McGraw-Hill Professional Publishing, 2008.

Crawford, Chris.  Chris Crawford on Game Design.  New Riders Publishing, 2003.

Dalmau, Daniel & Daniel Sanchez-Crespo. Core Techniques and Algorithms in Game Programming.  New Riders Games, 2003.

Deloura, Mark. Best of Game Programming Gems. Charles River Media, 2008.

Dickheiser, Mike.  Game Programming Gems 6.  Charles River Media, 2006.

Dille, Flint. The Ultimate Guide to Video Game Writing and Design . Lone Eagle , 2008.

Finney, Kenneth. Advanced 3D Game Programming All In One, Second Edition. Course Technology, 2008.

Fullerton, Tracy, Chris Swain & Steven Hoffman.  Game Design Workshop:  Designing, Prototyping and Playtesting Games.  CMP Books, 2004.

Granberg, Carl. Programming an Rts Game With Direct3d. Charles River Media, 2006.

Grootjans, Riemer. XNA 2.0 Game Programming Recipes: A Problem-Solution Approach. Apress, 2008.

Harbour, Jonathan. Beginning Game Programming . Course Technology, 2006.

Harbour, Jonathan. Game Programming All in One. Course Technology, 2006.

Jacobs, Scott. Game Programming Gems 7. Charles River Media, 2008.

Jones, Wendy. Beginning DirectX 10 Game Programming. Course Technology, 2007.

Lengyel , Eric.  Mathematics for 3D Game Programming and Computer Graphics, 2nd  Edition.  Charles River Media, 2003.

Lobao, Alexandre. Beginning XNA 2.0 Game Programming: From Novice to Professional. Apress, 2008.

Media, Charles River. Ai Game Programming Wisdom 3. Charles River Media, 2006.

Meigs, Tom.  Ultimate Game Design:  Building Game Worlds.  McGraw-Hill Osborne Media, 2003.

Miles, Rob. Microsoft XNA Game Studio 2.0: Learn Programming Now. Microsoft Press, 2008.

Perry, Jim. Essential XNA Game Studio 2.0 Programming . Wordware Publishing, 2008.

Rabin, Steve (editor).  Introduction to Game Development.  Charles River Media, Inc., 2005.

Rabin, Steve. AI Game Programming Wisdom 4. Charles River Media, 2008.

Rollings, Andrew & Dave Morris.  Game Architecture and Design.  New Riders Publishing, 2004.

Rouse III, Richard.  Game Design Theory and Practice, 2nd Edition.  Wordware Publishing, 2005.

Salen, Katie & Eric Zimmerman.  Rules of Play:  Game Design Fundamentals.  MIT Press, 2003.

Salen, Katie & Eric Zimmerman.  The Game Design Reader:  A Rules of Play Anthology.  MIT Press, 2005.

Sherrod, Allen. Ultimate Game Programming With DirectX. Charles River Media, 2006.

Spaulding, Seth. Team Leadership in the Game INdustry. Course Technology , 2008.

Thompson, Jim, Barnaby Berbank-Green & Nic Cusworth.  Game Design:  Principles, Practice, and Techniques – The Ultimate Guide for the Aspiring Game Designer.  Wiley, 2007.

Thorn, Alan. Introduction to Game Programming With C++. Wordware Publishing, 2007.

Yuzwa, Erik. Game Programming in C++: Start to Finish. Charles River Media, 2006.

Zerbst, Stefan & Oliver Duvel.  3D Game Engine Programming.  Course Technology, 2004.


Course Objectives:

At the conclusion of the course, the student should be able to:

1.	Implement large programs using advanced C++ features and other tools.
2.	Utilize trigonometry and vector mathematics to solve game-related problems.
3.	Apply artificial intelligence techniques to create autonomous agents.
4.	Use a graphics library to render appropriate visual representations of 3D objects and scenes.
5.	Perform various roles within a group development environment.
6.	Research, implement and present various topics involved with game design and development.
		



Course Assessments:

1.	Presentation of research and current implementations of selected topics in game development.
2.	Participation in group reviews and assessments to determine the quality of game design and implementation.
3.	Active participation in the development of an interactive game.
4.	Examinations and/or quizzes


