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3.1.5.2 MaB1NE518INMYI0INGH
General Education Courses

N5.100 waleanuanuiuiaveudadInm 3 (3-0-6)
TU100 Civic Education

Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This is done
through a variety of methods such as lectures, discussion of various case studies and field study outings. Students are

required to organise a campaign to raise awareness or bring about change in an area of their interest.

N5.101 Tan o udeu nazng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of their
political, economic and sociocultural dimensions. This is done through approaches, theories and principles of social
science research via discussion and raising examples of situations or people of interest. The purpose of this is to create a
perspective of diversity, to understand the complexity of global interrelationships, to build a global mindset and to be able
to challenge old paradigms and open up a new, broader worldview.
NE.102  NNEZTIAMedInN 3 (3-0-6)
TU102 Social Life Skills

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs ,which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical health care
to manage stress, build emotional security, understand themselves and adapt to psychological, emotional and social
problems. Students also learn to understand the meaning of aesthetics, experiencing and appreciating the relationship
between art and humanity in different fields, namely visual arts, music, performing arts and architecture.
W5.103 FIafunnudaE 3 (3-0-6)
TU103 Life and Sustainability

This course provides an introduction to the importance of life-cycle systems perspectives in understanding
major challenges and solutions to achieving more sustainable societies in this changing world. Students will learn about
the relationship between mankind and the environment in the context of energy and resource use, consumption and
development, and environmental constraints.Furthermore, an examination of social conflict and change from the life-
cycle perspective will be used to develop an understanding of potential solution pathways for sustainable lifestyle

modifications.
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NE.104  N15AA 91U HAIVIURENININI U I 3 (3-0-6)
TU104 Critical Thinking, Reading, and Writing

Development of critical thinking through questioning, analytical, synthetic and evaluation skills. Students
learn how to read without necessarily accepting all the information presented in the text, but rather consider the content
in depth, taking into account the objectives, perspectives, assumptions, bias and supporting evidence, as well as logic or
strategies leading to the author’s conclusion. The purpose is to apply these methods to students’ own persuasive writing

based on information researched from various sources, using effective presentation techniques.

45.105 ﬁ’nmmséamsﬁ’iwnmﬁanqy 3 (3-0-6)
TU105 Communication Skills in English

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines related

to students’ field of study.

1.5.106 ﬂ‘J1Nﬁﬂﬁ’%1\‘iﬁ‘§§ﬁ!m$miéﬂﬁﬁ 3 (3-0-6)
TU106 Creativity and Communication

Creative thought processes, with critical thinking as an important part, as well as communication of these
thoughts that lead to suitable results in social, cultural and environmental contexts, at personal, organisational and social
levels
15.116 wywdtuAalz: WauAail aua3 vazfalzmsuans 3 (3-0-6)
TU116 Man and Arts : Visual Art, Music and Performing Arts

This course is a study of art in relation to its function and the development of people, society and
environment by focusing on various creative works, such as visual arts, music and performing arts, depicting the culture
and perception of mankind. The course also aims to instill learners with real awareness of art values through personal
experience, and also the appreciation of the aesthetic values of creative works. An emphasis is placed upon the influence of

art on Thai values and the Thai way of life.

NE.155 aﬁﬁﬁugm 3 (3-0-6)
TU155 Elementary Statistics

To identify the Nature of statistical problems; review of descriptive statistics; probability; random variables
and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling distributions;
estimation and hypotheses testing for one and two populations; one-way analysis of variance; simple linear regression and

correlation; chi-square test.
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aH295  MHIDINGHIFAINMS 1 3(3-0-6)
EL295 Academic English 1
Prerequisite : EL172
Practising academic English in the four language skills (listening, speaking reading and writing), emphasizing
vocabulary development skills including academic expressions, reading and writing academic paragraphs, listening to and

taking notes from lectures, and conducting project presentations.

2.211 Sninenitaly 3 (3-0-6)
PY211 General Psychology

Human behavior by scientific methods. The course will cover the biological background of human behavior,
growth and development, learning and thinking motivation, emotion, perception, intelligence, personality and social

behavior.

oUN263  SeInendmiuaensia 3 (3-0-6)
IDD263 Psychology for Digital Media

A study of history and methods of psychology; human behavioral and cognitive development; as well as
learning and beliefs with the applications of case studies in advertising and storytelling through both one-way and two-

way communication in digital media

Creative Digital Technology Courses
NnAw.200 ﬂiﬁﬂﬁ]ﬁﬂ%ﬁ’ug1“&1ﬁ%ﬂﬂﬂuﬁ]lﬂﬂ§ﬂi1ﬂﬂ& 3 (3-0-6)
CDT200 Fundamentals of MathematiCSfor Computer Graphics

Related algebra and trigonometry concepts; vector geometry: vector arithmetic, dot product, cross product,
and representations of lines and planes in three-space; Coordinate systems: 2D and 3D Cartesian, homogenous coordinate
systems; linear transformation includes rotations, reflections, shears and projections; matrix representations of linear

transformations; quaternions; application of affine geometry and affine transformations in computer graphics.

naa.201  upagdadszgnduazisvIndindnesi 1 3 (3-0-6)
CDT201 Applied Calculus and Analytic Geometry 1

Limits and continuous functions, derivatives of algebraic and transcendental functions, the chain rule,
implicit differentiation, higher-order derivatives, Rolle’s theorem, the mean-value theorem, applications of the derivative,
differentials and applications, anti-derivatives, indefinite integrals, formula of integration, integration by change

variables, Riemann sum, definite integrals, the fundamental theorem of calculus
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NAE.210 uﬂag]é’aﬂizqnﬁuamwmﬁﬂ?miwﬁ 2 3 (3-0-6)
CDT210 Applied Calculus and Analytic Geometry 2
Prerequisites: Have taken CDT201
Applications of the integral in physiCSand geometry and techniques of integration sequences. Series of real
numbers, power series and Taylor series. Calculus of transcendental functions. Introduction to concepts in multivariable
and vector calculus.
naa.211 ﬂaﬁ1ﬁﬂ%ﬂ1i!ﬂéﬂuﬁ 3 (3-0-6)
CDT211 Dynamics
Prerequisites: Have taken CDT210 or taking CDT210 in the same semester
Fundamental principles of mechaniCSincluding kinematics, Newtonian dynamics, work and energy,

momentum, rotational motion, and statics.

naa.214 ﬂé% a3 iag Qm?‘iWﬁﬁ]ﬁ'ﬂ% 3 (3-0-6)
CDT214 Waves, OptiCSand ThermodynamiCS
Prerequisites: Have taken CDT211 or taking CDT211 in the same semester
Fundamental principles of fluid dynamics, oscillations and waves, optics, and thermodynamics. Ray casting

and ray tracing algorithms. Create realistic flight simulators, lens effects, and many-body simulations.

naa.215  WEAdABuaY 3 (3-0-6)
CDT215 Linear Algebra
Prerequisites: Have taken CDT210

Fundamental concepts in linear algebra including basic matrix algebra, linear systems of equations, linear
transformations in Euclidean spaces, determinants, and the Gauss-Jordan Algorithm. Vector spaces, linear independence
and bases, orthogonality, change of basis, general theory of linear transformations, and eigenvalues and eigenvectors.

Applications of least-squares approximations, Fourier transforms and differential equations in computer graphics.

Nnaa.220 ﬁugmmsuaﬂaaenmamw 3 (3-0-6)
CDT220 Visual Arts Fundamentals

Introduction to visual expression through exploration of various black and white media. Basic principle of
drawing techniques such as still life, landscape, portrait, composition, line, volume, perspective, proportion and spatial

illusion, visual design methodology, and drawing vocabulary.

naa230  mamlassnudoady 3 (2-2-5)
CDT230  Project Introduction

Overview of game development industry and a history of game development, Introduction to positions and
job responsibilities in a game development team, other industry requirements such as concept pitches, design documents

and schedules, Introduction to sprite animation, object motion, and input processing for game design.
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naw231  Tassnuauda 3 (2-2-5)
CDT231  Project

Create a simple game or simulation in a team of three or four members. All projects must be written entirely
in C and must not use external libraries or engines. Introduce skills needed for software development such as team
communication, planning, documentation, debugging, source control, testing, and iterative software development

techniques.

naa.232  Tassauduge 1 4(3-2-7)
CDT232  Advance Project 1
Prerequisites: Have taken CDT200, CDT231, CDT262, CDT263, CDT270

Implement a simple real-time game or simulation with 2D graphiCSin teams of three or four members.
Technical features include audio effects, music playback, pattern movement, simple artificial intelligence, same-machine
multiplayer (no networking), particle systems, scrolling, and simple physics. All projects must be written in C++ with no
middleware. Additional topiCSinclude basic software architecture, essential development practices, fundamentals of team

dynamics, and task prioritization methods.

NAa.233 Tmeem%uga 2 4 (3-2-7)
CDT233 Advance Project 2
Prerequisites: Have taken CDT280 and have earned credit CDT232
Continue and complete the project in CDT232. Additional topiCSinclude intermediate software architecture,

advanced debugging techniques, bug tracking, formal playtesting, game pacing, and game balance.

NAD.240 MIIAIIZTINY 3 (3-0-6)
CDT240 Game Analysis

Introduce fundamental design principles of digital games by analyzing and reverse-engineering existing
games. Game mechanics, actions, controls, rewards, punishment, intensity curves, teaching the player, visual aesthetics,

and aural aesthetics.

naa.247 ﬂqmjsmzﬁé’nmsmsaammmnu 1 3 (3-0-6)
CDT247  Theory and Principles of Game Design 1
Prerequisites: Have taken CDT297
Fundamental of game mechaniCSsuch as randomness, game state, hidden information, and position. Design,
create, analyze and test non-digital dice, card, and board games. Introduction to specification design, game rules and

playtesting.
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naa.257 HANNIINITOONUVULNN 2 3 (3-0-6)
CDT257 Theory and Principles of Game Design 2
Prerequisites: Have taken CDT297 and CDT247

Maps, characters, and combat systems needed for combat-oriented games. Create different types of maps and
new character for existing games. Convert video games into tabletop games, and build a tabletop combat-oriented game of
their own design. TopiCSincludes map types and layouts, movement, visibility, force composition, character statistiCSand

roles, melee combat, ranged combat, damage, armor and health.

NAT.258  MIOONUUUINNEDINA 3 (3-0-6)
CDT258 2D Game Design
Prerequisites: Have taken CDT262 and CDT247

Design and implement games in common genres, such as platformers, shooters, brawlers, puzzle games, role-
playing games, strategy games, or economic games using a 2D engine. TopiCSin game design including aesthetics,
levELconstruction, enemy placement, resource placement, player guidance, player controls, scripting, and game
mechaniCSin 2D, character advancement, inventory, strategic balance, diplomacy, trading, and real-time economic

systems.

NAa.259  malulagnysuinesnuuy 3 (3-0-6)
CDT259 Technology for Designers
Prerequisites: Have taken CDT262
Basic introduction to technologies commonly used in game development such as spreadsheets, file formats,

lighting, shaders, art pipelines, networking, databases, physiCSengines, audio engines, and artificial intelligence.

naa.261  Ufianmsmadeulsunsummszauga 1(0-2-2)
CDT261 High LevELProgramming Lab
Prerequisites: Have taken TU156 or taking TU156 in the same semester

Practicum to enhance programming knowledge in TU156

naa.262  MaveullsunsuBaing 3 (3-0-6)
CDT262  Object-Oriented Programming
Prerequisites: Have taken TU156 and
Have taken CDT263 or taking CDT263 in the same semester
Design modELand object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, overloading, generic programming features, collection and exception handling.
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naa.263  Ufuanmsmsleullsunsudaing 1(0-2-2)
CDT263 Object-Oriented Programming Lab
Prerequisites: Have taken TU156, CDT261 and

Have taken CDT262 or taking CDT262 in the same semester

Practicum to enhance programming knowledge in CDT263

naa.264  Iassaauazamidaenssuneniniunes 3 (3-0-6)
CDT264 Computer Organization and Architecture
Prerequisites: Have taken CDT265 or taking CDT265 in the same semester

Basic organization of computing systems, number systems, data representation, basic electric circuits, digital
systems, logic circuits, boolean algebra, assembly levELorganization, memory systems, interfacing and communication,
functional organization, multiprocessors and alternative architecture, performance enhancement, and contemporary

architectures.
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NAa.265 ‘].I{]‘]Jﬂﬂﬁiﬂi&ﬁi'lx‘i!!ﬂ$ﬁﬂ1ﬁﬂﬂﬂ‘§iuﬂ®3~lw3m9§ 1(0-2-2)
CDT265  Computer Organization and Architecture Lab
Prerequisites: Have taken CDT264 or taking CDT264 in the same semester

Practicum to enhance programming knowledge in CDT265. Design and create analog and digital circuits.
Create autonomous robotic cars.
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NAa.267 ﬂ’J1N3!Uﬂ&ﬂﬂ!ﬂﬂ?ﬂﬂiﬂiﬁﬁiﬁ!mzﬁﬂ]ﬂﬂﬂﬂiiuﬂ@u‘ﬂ?m@i 1(1-0-2)
CDT267 Introduction to Computer Organization and Architecture

Overview of basic organization of computing system including basic computer hardware systems, operations,

and structures. Introduction to basic programming logic.

naa.270 maﬁﬂmsaammmmza%mnu 3 (3-0-6)
CDT270 Game Design and Implementation Techniques
Prerequisites: Have taken TU156 ,CDT261 and
Have taken CDT262 or taking CDT262 in the same semester
Fundamental technique in game implementation and basic concepts of game architecture including
component separation, game flow, game state manager, input/ output handler, and frame rate controller. Introduction to
Windows programming, state machines, collision detection algorithms, and physiCSengines. Basic concepts in space

partitioning, particle systems, map editors.
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naa.271 ﬁu'ugmmsﬁﬂﬂimmmuﬁmm 3 3@ 3 (3-0-6)
CDT271 Fundamental of 3D Simulation Project

3D graphic programming using graphic API. Apply principles of computer graphiCSincluding geometric,
transformation, viewing, projection, lighting and shading to do a 3D interactive simulation project to represent

phenomenal in their selected domains.

NnAa.280 mm%auiﬂmnsu%’uga 3 (3-0-6)
CDT280  Advance Programming
Prerequisites: Have taken CDT262 and CDT263
Advanced programming topiCSincluding advanced pointer manipulation, utilizing multi-dimensional arrays,
complex declarations, standard library functions, class and function templates, operator overloading, multiple

inheritance, runtime type information, the standard template library, and performance issues.

naa.281 Tassadedoya 3 (3-0-6)
CDT281 Data Structures
Prerequisites: Have taken CDT280
Introduction to algorithm analysis, data abstraction, and fundamental data structures including linear data

structures and nonlinear data structures, dynamic storage allocation, searching and sorting techniques.

naa.282  syuuliams 1 3 (3-0-6)
CDT282 Operating Systems
Prerequisites: Have taken CDT264 or CDT267, CDT262
Basic concepts of operating systems design and implementation mutual exclusion, process management,

memory management, file and device management, computer security and case studies.

nAa.284  AeNRIneINTITING 1 3 (3-0-6)
CDT284  Computer GraphiCSl1
Prerequisites: Have taken CDT262, CDT263, CDT200
Fundamental of mathematics, data structures and algorithms that are necessary for animating and creating
2D images. Algorithm for for rasterizing 2D primitives such as lines, circles, ellipses, triangles, and arbitrary polygons.

Interpolation techniques, transformations, culling, clipping, animation techniques, and the 2D viewing pipeline.

NAR.285 RN IABSNIITING 2 3 (3-0-6)
CDT285 Computer GraphiCS2
Prerequisites: Have taken CDT284

Mathematical elements and algorithms that are necessary for creating real-time 3D computer

graphiCSapplications such as games, cockpit simulator and architectural walk-throughs. TopiCSinclude drawing pictures
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of 3D objects on 2D screen and 3D graphiCSpipeline. Representation, modeling and animation of 3D objects, user
interaction, camera animation techniques, simulation of dynamic objects, and collision detection techniques. Processes for
mapping 3D graphic objects from model-space to viewport and conversion of a geometric primitive in viewport

coordinates into a 2D image.

NAa.286 !ﬂ%ﬂﬂhﬂﬂi’)ﬂﬁ?!ﬂﬂ% 3 (3-0-6)
CDT286  Net-Centric Computing
Prerequisites: Have taken CDT282, CDT280
Study network standards, client-server models, internet protocol, network management, basic concepts of

distributed computing, multimedia systems, mobile and wireless computing, and network security.

NAB.290  3B9ANNBINGY 3 (3-0-6)
CDT290  English Composition
Generating ideas and writing essays on various topics. Stages of the writing processes , with emphasis on

logical presentation of ideas and proper use of language

NAR.297 NN VDUNNADNG 3 (3-0-6)
CDT297 Evolution of Digital Games

History of games from games of ancient civilizations, to traditional tabletop games, to classic video games.
Core mechaniCSof older games in video games, categorization of games by their core mechanics, effect of social and

technology changes to games. Analyze the design of famous games. Play and analyze and modify a wide variety of games.

naa300  Iassairanlideniios 3 (3-0-6)
CDT300 Discrete Structures
Prerequisites: Have taken CDT210
Intensive introduction to discrete mathematiCSas applied in computer science: Basic logic and its main

application in Digital logic, proof techniques, sets, functions, relations, boolean algebra, basic of counting, and graphs

naa305  uldaazingi 3 (3-0-6)
CDT305  Curves and Surfaces
Prerequisites: Have taken CDT215, CDT300

Introduction to parameterized polynomial curves and surfaces with a view toward applications in computer
graphics. Vector spaces of functions, special polynomial and piecewise polynomial bases, polynomial interpolation, and
polar forms, the de Casteljau algorithm and the de Boor algorithm, introduction to parametric surfaces and multivariate

splines.
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nAa.327  WanmIsamsssnlszneunazmIseniu 3 (3-0-6)
CDT327 Composition and Design Principles
Prerequisites: Have taken CDT220

Explore techniques for producing finished drawings, quick explanatory sketches, and rapid visualizations.
Methods of using tones and colors to convey mood and atmosphere. Basic graphic design and typography with particular
emphasis on interface design. Classical forms of compositional organization, such as symmetry, asymmetry, golden mean,

and figure ground relationships.

Nnaa.328 msm)mm‘uniﬁxlmmﬂsmummﬁmmvjﬂ% 3 (3-0-6)
CDT328 Graphic and User Experience Design

Explore elements of visual design and apply them to computer user interfaces. Analyze various types of
sensory interfaces and create representations of information valuable to a system user. Examine overall enjoyment of the
user experience, consideration towards relating the user experience to the theme of the game or system. Usage of various

industry-standard languages related to prototype interfaces.

NAE330  TveTAY 1 3 (2-2-5)
CDT330  Special Topic 1
Prerequisites: Have taken CDT284 or CDT367,

CDT286 or CDT375,

CDT211, CDT233, CDT281

Create an advanced real-time game or simulation with hardware-accelerated graphics. Students work on

teams of three to five members and implement technical features, such as networking, artificial intelligence, and physics.
Projects must be written with a core of C++ code and cannot use middleware, such as pre-existing physiCSengines,
networking engines. Additional topiCSincluding advanced software architecture, 3D art pipelines, building content tools,

and advanced team dynamics.

nAa.331  HvetiaY 2 4 (3-2-7)
CDT331 Special Topic 2
Prerequisites: Have earned credit CDT330
Continue and complete the project in CDT330. Additional topiCSinclude large project software architecture,

advanced testing techniques, internships, and an introduction to resumes and interviews.

naa.332  dszaumsamaainy @nan) Non-Credit
CDT332 Field Training
Internship in an institute or industry that is approved by the Faculty of Science and Technology for at least

120 hours. Grade is eiher S (Satisfactory) or U (Unsatisfactory).

62



NA348  NIVDNUVLINNEAINNIA 1 3 (3-0-6)
CDT348 3D Game Design 1
Prerequisites: Have taken CDT258

Study game design and game implementation using a 3D engine. Create a game with one or more levels from
start to finish, including modifications to game mechanics, controls, and cameras. TopiCSincluding aesthetics,
environment building, lighting, texturing, resource placement, player guidance, player controls, camera controls,
scripting, and game mechaniCSin 3D.
NAa.349 mnﬁaﬁmé’imﬁmﬁ’unnwam 3 HATHKSUHneanuUL 3 (3-0-6)
CDT349  Introduction to 3D Production for Designers
Prerequisites: Have taken CDT327

Introduction to current software and production process of 3D animation, with a focus on implementing the
art assets into a game engine. Interface organization strategies, equipment options, and production elements. Introduction
to techniques for texture mapping, modeling, rigging, lighting, cameras, and animation. Basic interface customization

options and strategies in 3D graphics, culminating in a series of applied problems in 3D production techniques.

nAT361  MIeenuuuMarInNEH AU 3 (3-0-6)
CDT361 Design and Analysis of Algorithms
Prerequisites: Have taken CDT210, CDT280, CDT281

Techniques used in design and analysis of algorithms such as divide-and-conquer, greedy algorithms,
dynamic programming, graph traveling, backtracking, branch and bound. Study the topiCSof sorting, searching, Fourier
transform, randomized algorithms, graph algorithms and optimization methods.
NAR.365 ﬂauﬁamaénsﬁin&éﬁ’uga 1 3 (3-0-6)
CDT365 Advanced Computer GraphiCS1
Prerequisites: Have taken CDT285

Algorithms that are essential to creating photorealistic images in interactive simulations. Overview of modern
GPU (graphiCSprocessor unit) architecture and the common graphiCSAPIs used, including OpenGL and DirectX.
Rendering techniques including texturing, illumination models, transparency, shading algorithms, mapping techniques
such as bump mapping, environment/reflection mapping, shadows. Learn how to implement all algorithms by using

vertex and pixELshaders.

naw366  mavedilsunsumnszdud 3 (3-0-6)
CDT366 Low-LevELProgramming
Prerequisites: Have taken TU156, CDT261, CDT264, CDT265, CDT282
Introduction to modern microprocessor architectures using x86 series for case studies. Write assembly

language programs and use assembly language to optimize various C/C++ programs. TopiCSincluding pipelining,
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superscalar/VLIW machines, register-renaming, out-of-order execution, multi-core architecture, caches, multicore-cache
coherency, x86 instruction set architecture, application binary interfaces, Flynn’s taxonomy, and Streaming SIMD

extensions.

naa367  AowdiameinnTindiioadu 3 (3-0-6)
CDT367 Introduction to Computer GraphiCS
Prerequisites: Have taken CDT262

High-levELoverview of 3D computer graphics. Fundamental components of graphiCSengine and their
applications in real-time simulation and video game software. TopiCSincluding graphiCSpipeline architecture, 3D
transformation operations, viewing and projection, lighting and shading models, surface detail techniques, shadow
algorithms, hidden object culling and removal techniques, 3D object modeling, and animation and physically-based
motion control. Introduction to popular graphiCSprogramming languages (GDI plus, OpenGL, DirectX) and shader
programming.

naa368  nguiiugrumadayanilssavg 3 (3-0-6)

CDT368  Basic Theory in Artificial Intelligence
Prerequisites: Have taken CDT281

Definition of Intelligent behavior, design of intelligent agents (nature of environments and nature of agents),
problem solving by searching, uninformed search, informed search, two-player search, constraint satisfaction problem,
knowledge representation with logics, automated reasoning and theorem proving.
nAa.374 ﬂauﬁama%niﬂn&%uga 2 3 (3-0-6)
CDT374 Advanced Computer GraphiCS2
Prerequisites: Have taken CDT365

Efficient representation and processing of complex 3D scenes in order to avoid bottlenecks in the use of the
CPU and the GPU. TopiCSincluding a variety of spatial data structures (binary space-partitioning trees, octrees, kd-trees,
and grid data structures), several object-culling methods (occlusion, viewport, and portal), construction and uses of

bounding volumes and their hierarchies for collision detection and related geometric operations.

naa375  Senssnaenlanas 3 (3-0-6)
CDT375  Software Engineering
Prerequisites: Have taken CDT280

Fundamental of software engineering principles, software development methodology, software process
models, basiCSof software project planning and project management, basiCSof time and cost estimation, requirement
elicitation and specification, software analysis and design, concept of software architecture, software construction
techniques including design pattern, component-oriented development, basiCSof verification and validation, software

evolution, software development environment, and case studies in software development.
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naa.407  nguinulszneuizanda 3 (3-0-6)
CDT407 Combinatorial Game Theory
Prerequisites: Have taken CDT300

Examine finite, two-player games in which there are no ties. Proving properties of such games using
techniques from logic combinatoriCSand set theory. Typical games including Domineering, Hackenbush, and Nim.
Analysis of such games to study other more complex games like Dots and Boxes, and Go. TopiCSincluding Conway’s

theory of numbers as games, impartial and partizan games, winning strategies, outcome classes and algebra of games.

naa.427 ﬂﬁi’)ﬂﬂ!!UUﬁuﬁﬂNﬁﬂ1ﬂﬂﬂﬂ§iu!!ﬁ3ﬂ1ﬂ%l!ﬁ\‘l 3 (3-0-6)
CDT427  Architectural Spaces Design and Lighting

Introduction to the aesthetiCSand principles of 2D (floor plans and elevations) and 3D environment design. A
survey of architectural styles from throughout the world blended with concepts, such as emotion, mood, lighting, shadows,
aesthetics, and more. Learning the architectural vocabulary as well as the aesthetiCSof environmental and game-
levELdesign. Texturing, spatial design, negative space, dramatic lighting, and other concepts that affect not only the

psychology of levELdesign but also gameplay principles. Field trips to local examples of architecture.

NAT430  TVeNIAY 3 4 (3-2-7)
CDT430 Special Topic 3
Prerequisites: Have earned credit CDT331

Continue and complete the project in CDT331.

NAN447  MIVBNUVLINNAINNA 2 3 (3-0-6)
CDT447 3D Game Design 2
Prerequisites: Have taken CDT348 and
Have taken CDT427 or taking CDT427 in the same semester
Designing and implementing 3D games in specific genres, such as first-person shooters, adventure games,
role-playing games, platformers, or real-time strategy games. Create an original prototype for each genre covered using a
3D engine of the appropriate type. TopiCSincluding puzzle design, platforming design, boss fight design, cover mechanics,
and terrain modification for a 3D game.
naad4s  mmnsilnduazmwndenln 2 iRdmSuiinesniuy 3 (3-0-6)
CDT448 2D Raster GraphiCSand Animation for Designers
Prerequisites: Have taken CDT220 and
Have taken CDT349 or taking CDT349 in the same semester
Explore industry-standard software and practices of raster graphiCSand animation. Study interface

organization strategies, system components, bit depth, resolution, memory management and output strategies, techniques
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and critical thinking skills for digital painting, scanning, character development and animation for 2D games, basic

interface customization options, strategies in 2D raster graphics.

NAT.460 gm%’m&mﬁméfn 3 (3-0-6)
CDT460  Introduction to Databases
Prerequisites: Have taken CDT262, CDT263
Fundamental database concepts and architecture, conceptual data models, design and implementation, query

languages, metadata, physical data storage, file organizations, and introduction to transaction management.

NAa.464 msﬁﬂuﬁmmmém 3 (3-0-6)
CDT464  Machine Learning
Prerequisites: Have taken CDT281
Theory of learning, inductive and deductive learning, partial ordering, fundamental Bayesian learning,
decision tree, supervised learning, unsupervised learning, reinforcement learning, neural network, genetic algorithm,

evaluation of learning results, applications of machine learning
o a a dla d' %] = . .
3.1.53 ﬂ1®ﬁﬂ1ﬂ§1ﬂ'3‘lﬂ‘mﬂﬂﬁﬂuﬂﬁﬂT]_I‘I«!!‘Vlﬂiuiﬂﬂ DigiPen

ART126 Principles of Composition & Design 3
Prerequisites: Have taken ART 101 or ART 102 (Credit may be received either ART 125 or ART 126, not both)

This course continues to build students’ abilities to draw by exploring techniques for producing finished
drawings, quick explanatory sketches, and rapid visualizations. Methods for use of tone and color to convey mood and
atmosphere are covered. Basic graphic design and typography are taught with particular emphasis on interface design.
Classical forms of compositional organization, such as symmetry, asymmetry, golden mean, and figure ground

relationships, are also explored.

ART260  Graphic Design, User Experience, and Input 3

Students explore elements of visual design and apply them to computer user interfaces. They analyze various
types of sensory interfaces and improve their skills in creating representations of information valuable to a system user.
Additionally, emphasis is be placed on the overall enjoyment of the user experience, plus consideration towards relating
the user experience to the theme of the game or system. Students learn how to use various industry-standard languages

related to prototype interfaces.

ART310 Architectural Spaces, Design, and Lighting I 3
This course introduces students to the aesthetiCSand principles of 2D (floor plans and elevations) and 3D
environment design. A survey of architectural styles from throughout the world is blended with concepts, such as emotion,

mood, lighting, shadows, aesthetics, and more. The course emphasizes learning the architectural vocabulary as well as the
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aesthetiCSof environmental and game-levELdesign. Texturing, spatial design, negative space, dramatic lighting, and other
concepts that affect not only the psychology of levELdesign but also gameplay principles are covered. Students participate
in numerous field trips to local examples of architecture in order to gain an understanding of architectural spaces and the

field’s vocabulary.

CG102 2D Raster and Vector GraphiCSfor Designers 3
Prerequisites: Have taken ART 126 and taking CG 125 in the same semester

This course introduces students to industry-standard software and practices of raster graphiCSand
animation. The course begins with basic information, such as interface organization strategies, system components, bit
depth, resolution, memory management, and output strategies. Then it explores techniques and critical thinking skills for
digital painting, scanning, character development and animation for 2D games. Additionally, it looks at basic interface

customization options and strategies in 2D raster graphics.

CG125 Introduction to 3D Production for Designers 3
Prerequisites: Have taken ART 125 or ART 126 and taking CG 102 in the same semester

This course introduces game design students to current software and production process of 3D animation,
with a focus on implementing the art assets into a game engine. The course begins with basic information, such as
interface organization strategies, equipment options, and production elements. The class also introduces techniques for
texture mapping, modeling, rigging, lighting, cameras, and animation. Additionally, it looks at basic interface
customization options and strategies in 3D graphics, culminating in a series of applied problems in 3D production

techniques.

CG130 3D Computer Animation Production I 3

This course introduces students to the basic theories and techniques of 3D computer animation. The
curriculum emphasizes standard 3D modeling techniques, including polygonal and spline modeling, texture map creation
and application, keyframing, and animating through forward kinematiCSand inverse kinematics. (Earlier catalogs listed

this course as GAT300.)

CS180 Operating System I, Man-Machine Interface 3
Prerequisites: Have taken CS100, CS100L, CS101, CS120, CS120L

This course presents an overview of modern operating systems, in particular Windows and Linux/Unix as
implemented on modern PCs. After an overview of what an operating system is and does, the following is also covered:
organization and design (the kernELand various subsystems), process management (creation and management of
processes and threads, including an introduction to multi-threaded programming), networks (the TCP/IP stack and the
organization of the Internet), interprocess communication, process synchronization (locks, semaphores, and methods to
avoid deadlocks), memory management (hardware and process views of memory layout and demand-paged virtual

memory), file systems, and security and protection (viruses, worms, and Trojan horses).
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CS251 Introduction to Computer GraphiCS 3
Prerequisites: Have taken CS170 and CS170L

This course provides a high-levELoverview of 3D computer graphics. It is intended for game designers and
artists to enable them to understand the fundamental components of graphiCSengine and their applications in real-time
simulation and video game software. Course topiCSinclude graphiCSpipeline architecture, 3D transformation operations,
viewing and projection, lighting and shading models, surface detail techniques, shadow algorithms, hidden object culling
and removal techniques, 3D object modeling, and animation and physically-based motion control. The popular
graphiCSprogramming languages (GDI plus, OpenGL, DirectX) and shader programming are also discussed in the

course.

CS260 Computer Networks I, Interprocess Communication 3
Prerequisites: Have taken CS170 and CS170L

This course introduces the hierarchical network communication in a distributed computing environment.
Course topiCScover network technologies, architecture, and protocols. The curriculum gives specific emphasis to the
TCP/IP stack and in making students familiar with writing portable socket based software. It prepares students for

programming multi-player games in later semesters.

CS300 Advanced Computer GraphiCSI 3
Prerequisites: Have taken CS250

This course introduces students to algorithms that are essential to creating photorealistic images in
interactive simulations. TopiCScovered include an overview of modern GPU (graphiCSprocessor unit) architecture and
the common graphiCSAPIs used, including OpenGL and DirectX. Rendering techniques covered include texturing,
illumination models, transparency, shading algorithms, mapping techniques (bump mapping, environment/reflection

mapping, etc.), and shadows. Students learn how to implement all algorithms by using vertex and pixELshaders.

CS311 Introduction to Databases 3
Prerequisites: Have taken CS170 and CS170L

This course provides students with a broad overview of database systems. It presents the fundamentals,
practices, and applications of computer databases. TopiCSinclude database architectures, data modeling, design schemes,
relational algebra, query languages, transaction processing, and database implementation. Students will explore massively

multiplayer online games (MMOG) to examine a case study of database design and implementation.

CS315 Low-LevELProgramming 3
Prerequisites: Have taken CS100, CS100L, CS120, CS120L, CS180
This course introduces students to modern microprocessor architectures using x86 series for case studies. In

this course, students are expected to write both assembly language programs and to use assembly language to optimize
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various C/C++ programs. TopiCSmay include pipelining, superscalar/VLIW machines, register-renaming, out-of-order
execution, multi-core architecture, caches, multicore-cache coherency, x86 instruction set architecture, application binary

interfaces, Flynn’s taxonomy, and Streaming SIMD extensions.

CS330 Algorithm Analysis 3
Prerequisites: Have taken CS225, CS280, MAT200 or MAT230

This course provides students with an introduction to the analysis of algorithms, specifically proving their
correctness and making a statement about their efficiency. TopiCSfor discussion may include loop invariants, strong
mathematical induction and recursion, asymptotic notation, recurrence relations, and generating functions. Students

examine examples of algorithm analysis from searching and sorting algorithms.

CS350 Advanced Computer GraphiCSII 3
Prerequisites: Have taken CS300

This course deals with the efficient representation and processing of complex 3D scenes in order to avoid
bottlenecks in the use of the CPU and the GPU. Specific topiCSinclude a variety of spatial data structures (binary space-
partitioning trees, octrees, kd-trees, and grid data structures), several object-culling methods (occlusion, viewport, and
portal), and finally the construction and uses of bounding volumes and their hierarchies for collision detection and related

geometric operations.

CS365 Software Engineering 3
Prerequisites: Have taken CS225

This course covers a wide range of topiCSin software engineering from the practical standpoint. It
encompasses project management issues as well as technical development principles and methods. TopiCSinclude system
architecture, security, methodologies and notation, UML, object oriented analysis and design, requirements analysis,
implementation, verification, validation, maintenance, and software engineering standards. Risk management and

iterative design receive special emphasis. Student teams apply acquired knowledge to a substantial project.

CS380 Artificial Intelligence for Games 3
Prerequisites: Have taken CS225 and CS280

This course introduces students to a wide range of concepts and practical algorithms that are commonly used
to solve game Al problems. Case studies from real games are used to illustrate the concepts. Students have a chance to
work with and implement core game Al algorithms. TopiCScovered includes the game AI programmer mindset, Al
architecture (state machines, rule-based systems, goal-based systems, trigger systems, smart terrain, scripting, message
passing, and debugging AI), movement, pathfinding, emergent behavior, agent awareness, agent cooperation, terrain

analysis, planning, and learning/adaptation.
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MAT256 Introduction to Differential Equations 3
Prerequisites: Have taken MAT200 or MAT230

This course introduces the basic theory and applications of first and second-order linear differential
equations. The course emphasizes specific techniques such as the solutions to exact and separable equations, power series
solutions, special functions and the Laplace transform. Applications include RLC circuits and elementary dynamical

systems, and the physiCSof the second order harmonic oscillator equation.

MAT258 Discrete MathematiCS 3
Prerequisites: Have taken MAT200 or MAT230

This course gives an introduction to several mathematical topiCSof foundational importance in the
mathematical and computer sciences. Typically starting with propositional and first order logic, the course considers
applications to methods of mathematical proof and reasoning. Further topiCSinclude basic set theory, number theory,
enumeration, recurrence relations, mathematical induction, generating functions, and basic probability. Other topiCSmay

include graph theory, asymptotic analysis, and finite automata.

MAT300/500 Curves and Surfaces 3
Prerequisites: Have taken MAT250 and MAT258

This course is an introduction to parameterized polynomial curves and surfaces with a view toward
applications in computer graphics. It discusses both the algebraic and constructive aspects of these topics. Algebraic
aspects include vector spaces of functions, special polynomial and piecewise polynomial bases, polynomial interpolation,
and polar forms. Constructive aspects include the de Casteljau algorithm and

the de Boor algorithm. Other topiCSmay include an introduction to parametric surfaces and multivariate splines.

MAT364/564 Combinatorial Game Theory 3
Prerequisites: Have taken MAT258

Combinatorial Game Theory studies finite, two-player games in which there are no ties. Techniques from
logic combinatoriCSand set theory are used to prove various properties of such games. Typical games include
Domineering, Hackenbush, and Nim. The analysis of such games can also be used to study other more complex games like
Dots and Boxes, and Go. TopiCScovered in this course include Conway’s theory of numbers as games, impartial and

partizan games, winning strategies, outcome classes and algebra of games.

GAM300 Project III 5
Prerequisites: Have taken CS200, CS260, CS280, GAM250, PHY 200

This project is divided into two semesters and focuses on the creation of an advanced real-time game or
simulation with hardware-accelerated graphics. BSCSin RTIS students work together on teams of three to five members
and implement technical features, such as networking, artificial intelligence, and physics. All projects must be written

with a core of C++ code and cannot use middleware, such as pre-existing physiCSengines, networking engines, etc.
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Additional topiCSmay include advanced software architecture, 3D art pipelines, building content tools, and advanced

team dynamics.

GAM302 Project III for Game Designers 3
Prerequisites: Have taken GAT211, GAM250 or GAT251 and GAM252

This project is divided into two semesters and focuses on the design of an advanced real-time game or
simulation. Students work in teams either made up only of designers or with students from GAM300. Designer-only teams
can use commercial game engines, middleware, or other libraries that teams with GAM300 students cannot. Additional

topiCSmay include online portfolios, effective presentations, managing scope, and advanced team dynamics.

GAMB350 Project III 5
Prerequisites: Have taken GAM300

In this class, students work to complete the projects they began in GAM300. Additional topiCSmay include
large project software architecture, advanced testing techniques, internships, and an introduction to resumes and

interviews.

GAMB352  Project for Game Designers 5
Prerequisites: Have taken GAM302
In this class, students work to complete the projects they began in GAM302. Additional topiCSmay include

large project design, advanced testing techniques, internships, and an introduction to resumes and interviews.

GAM400 Project IV 5
Prerequisites: Have taken GAM350, CS250 or GAM352, GAT251

This project is divided into two semesters and focuses on the creation of an innovative game, simulation, or
demo. Students may use current software and hardware technologies with instructor approval, such as web technologies,
gaming consoles, mobile devices, commercial physiCSengines, commercial game engines, hands-free input devices, etc.
These technologies can be used to implement technical features, such as 3D animation, advanced lighting and rendering,
advanced 3D physics, high-performance networking, and advanced Al algorithms. Innovation can also come from the
design, visuals, and/or audio components of the project. Students work independently or in teams, as appropriate to the

scope of their project. Additional topiCSmay include advanced interviewing techniques and writing effective resumes.

GAM450 Project IV 5
Prerequisites: Have taken GAM400
In this class, students work to complete the projects they began in GAM400. Additional topiCSmay include

working in the industry, personal networking, and career strategies.
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GAT240  Technology for Designers 3
Prerequisites: Have taken CS176 or CS225, PHY 115 or PHY 200

This course is a survey of the technologies commonly used in game development. TopiCSmay include
spreadsheets, file formats, lighting, shaders, art pipelines, networking, databases, physiCSengines, audio engines, and
artificial intelligence. These topiCSare covered only at a basic level—enough to be able to use them as a designer, but not

enough to be able to implement them.

GAT251 2D Game Design I1 3
Prerequisites: Have taken GAT250 and GAT211

This course focuses on designing and implementing some of the more complicated types of 2D games, such as
role-playing games, strategy games, or economic games. Students work to create several original games in these genres,
including one in the genre of their choice. TopiCSmay include character advancement, inventory, strategic balance,

diplomacy, trading, and real-time economic systems.

GAT315 3D Game Design I 3
Prerequisites: Have taken ART 310 and GAT251 (Credit may be received for either GAT315 or for GAT310, but not for
both.)

This course focuses on designing and implementing games using a 3D engine. Students will work to create one
or more levels from start to finish, including any needed modifications to game mechanics, controls, and cameras.
TopiCSmay include aesthetics, environment building, lighting, texturing, resource placement, player guidance, player

controls, camera controls, scripting, and game mechaniCSin 3D.

GAT316 3D Game Design I1 3
Prerequisites: Have taken GAT315

This course focuses on designing and implementing 3D games in specific genres, such as first-person shooters,
adventure games, role-playing games, platformers, or real-time strategy games. Students work to create an original
prototype for each genre covered using a 3D engine of the appropriate type. TopiCSmay include puzzle design,

platforming design, boss fight design, cover mechanics, and terrain modification for a 3D game.

PSY101 Introduction to Psychology 3

This course introduces major topiCSin psychology, specifically as they relate to cognition and learning. These
topiCSinclude perception, cognition, personality and social psychology, and biological aspects of behavior. Students are
also introduced to human information processing, memory, problem solving, attention, perception, and imagery. Other

topiCScovered may include mental representation and transformation, language processing, and concept formation.
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ENG120  Research, Reasoning & Writing 3

Prerequisites: Have taken ENG110

In this composition course, students practice advanced argumentative essay writing with a focus on research,
critical analysis of the research, thesis presentation, and defense. During the semester, students write several research

essays on various topiCSusing both traditional and new information techniques.
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