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About the Program

The program is designed to enhance theoretical and practical learning in computer game design and
development field. This program includes a comprehensive and advanced curriculum consisting of
diverse and specialized topics in the arts of game design and development techniques. The program
provides students with scientific and practical experience in some important skills such as: graphic
design and illustration, advanced Texturing and lighting techniques for games, and the use of 2D
and 3D animation techniques to develop games on computers and mobile phones. To enhance
career readiness, the program offers opportunities for students to pursue international certifications,
which can count as up to 6 credit hours toward their degree.

Computer Games Design and Development Program is in the process of obtaining Jordanian
national accreditation after passing the initial stages of placement qualifications for a bachelor's
degree. It is now moving toward achieving global accreditation (ABET). The curriculum is aligned
with reference programs from three prestigious global universities:

e University of Utah  link

e Rochester Institute of Technology  link
e Rensselaer Polytechnic Institute link
e New York University link

e Carnegie Mellon University  link

e Drexel University link

e Staffordshire University link

e Falmouth University link

e Stanford University  link

Vision

To be a local, regional, and global leader in education and scientific research, and to produce graduates
with the highest levels of competence and professionalism .

Mission

Providing high-quality educational and research services in the fields of computer and information
technology, theoretical and applied, to create and disseminate knowledge, lead, and develop human
societies, and create a technological and scientific environment that stimulates excellence, creativity,
and innovation through effective local and global partnerships.
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Objectives

The program educational objectives (PEOs) of the Computer Games Design and Development
program are to prepare and qualify graduates who are:

1. [Professionalism] Productive and practitioner-oriented professionals, researchers and future
leaders who contribute to the development and innovation of the Computer Games Design
and Development fields.

2. [Community Support] Become a productive member of society who can undertake
leadership roles and make innovative decisions to contribute to the Computer Games Design
and Development, and economic growth.

3. [Lifelong Learning] Lifelong learners who can always improve their professional knowledge
in Computer Games Design and Development technology.

Outcomes

Graduates of the bachelor program of the Computer Games Design and Development will
have an ability to:

1. Analyze a complex computing problem and apply principles of computing and other
relevant disciplines to identify solutions.

2. Design, implement, and evaluate a computing-based solution to meet a given set of

computing requirements in the context of the program’s discipline.

Communicate effectively in a variety of professional contexts.

4. Recognize professional responsibilities and make informed judgments in computing
practice based on legal and ethical principles.

5. Function effectively as a member or leader of a team engaged in activities appropriate to
the program’s discipline.

6. Apply core principles of game design and development to create innovative, computing-
based solutions.

w
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Course Numbering Convention

Digit

Meaning

Explanation

Hundreds

Course Level

First year

Second year

Third year

Fourth year

Tens

Course Subject

Basic Principles

Programming

Game Design

Game Development

Optimization

Artificial Intelligence

Networks and Security

Software and Quality Control

O|N|ojoIR|WINIFP|O]IRIWIN|E-

Miscellaneous

9

Special Topics, Project, Internship

Ones

Course Sequence

Course sequence number within subject area

The university codes are as follows:

Code Department
CG Computer Games Design and Development
HSS | Basic sciences and humanities
SE Software Engineering
DS Data Science
HI Health Information System
PHY | Physics
CS Computer Science
MATH | Mathematic
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Study Plan of Bachelor’s Degree in Computer Games Design and Development

The Bachelor’s Degree in Computer Games Design and Development (CG) is awarded from the
Cybersecurity Department at the faculty of the Computer and Information Technology in Jordan
University of Science & Technology (JUST) after the successful completion of 132 credit hours
distributed as shown in Table 1.

Table (1): Credit Hours Distribution for Computer Games Design and Development program

Requirements Compulsory hours Elective hours Total
University requirements 16 9 25
College requirements 20 0 20
Department requirements 78 9 87
Total 114 18 132

After fulfilling the requirements stipulated in the instructions for granting a bachelor’s degree (revised
edition) at the Jordan university of Science and Technology issued by the Dean’s Council abiding by
the regulation concerned with issuing scientific degrees and diplomas at the Jordan university of
Science and Technology for 1987.

1. University Requirements

Allocated to it (25 CHs) as stipulated in the instructions for granting a bachelor’s degree,
distributed as follows:

a) University Compulsory Requirements (16 CHSs).
b) University Elective Requirements (9 CHSs).
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2. Faculty Requirements

Allocated to it (20CHs) Compulsory as shown in the following table:

Table (2): Faculty Compulsory Requirements

Course Credi Hrs Distribution
Course Title t . Prerequisite/Concurrent
Number s Theoritics | Lab
HSS101MATH | Calculus | 3 3 0 -
HSS112SE Introduction to Object- 3 3 0 Passing HSS101CS
Oriented Programming
Communication and
HSS203DS Professional Ethics 2 2 0
HSS211CS Data Structures B 3 0 Passing HSS112SE
HSS241Math Discrete Mathematics B 3 0 g
HSS101CS Jigeouction,fo 3 3 0 | CIS99 or Concurrent
Programming
English Skills in
H3510268 Information Technology i 3 0
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3. Department Requirements
Allocated to it (87CHs) distributed as follows:

a. Department compulsory requirements (78CHSs) as shown in Table (3):

Table (3): Department Compulsory Requirements

Course . Credit Weekly Hours .
Number Course Title Hours | Lecture Lab Prerequisite
HSS101PHY General Physics (1) 3 3 0 -
Introduction to Concurrent with
HSS106CS Programming Lab 1 0 2 HSS101CS
Introduction to Object — Concurrent with
HSS113SE oriented programming lab 5 f 2 HSS112SE
HSS212CS Data Structures Lab 1 0 2
Probability & Statistics (For
. MATH101 or
HSS233MATH | Computer Sciences 3 3 0 HSS101MATH
Students)
HSS236CPE Digital Logic Design 3 3 0
HSS256CPE g‘e’;?gﬁter Organizationand | 4 3 0 HSS236CPE
MATH140 Elements of Algebra 3 3 0
Fundamentals Of HSS211CS or
(5385 Multimedia ) 3 0 Concurrent
CG210 Visual Programming 3 3 0 HSS112SE
CG220 Sy apji Design afid 3 3 0 CIS099 or Concurrent
Illustration
CG221 Concept of Storyboarding 3 3 0 CG220
for Computer Games
CG230 Introduction to Computer 3 3 0 HSS112SE
Games
Algorithmic Problem
\ . HSS211CS
CG280 Solving and Computational 3 3 0 +HSS241MATH
Geometry
CG320 3D Modeling for Games 2 2 0 CG220
CG321 Texturing and Lighting for 3 3 0 CG220 + CG331
Games
CG322 PRGNS 3 3 0 CG220 + CG331
Animation
3D Modeling for games Concurrent with
CG323 (Lab) 1 0 2 CG320
CG331 SameQesigniand 2 2 0 CG280+ CG210
Development 1
CG332 Game Desig arid 2 2 0 CG331 + CG320
Development 2
Game Design and Concurrent with
CG333 Development 1 (Lab) 1 0 2 CG331
Game Design and Concurrent with
CG334 Development 2 (Lab) 1 0 2 CG332
CG360 Comp_uter Networks and 3 3 0 CG280
Security
CG370 Human Computer 3 3 0 HSS103SE + CG230
Interaction
CG391 Practical Training 3 0 25 Passing 90 CHs
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Rigging for Computer

CG420 Animation 2 2 0 CG320
Rigging for Computer Concurrent with

CG425 Animation (Lab) . 0 2 CG420
Introduction to maobile

CG431 gaming (Lab) 1 0 2 CG331
Operating Systems and

CG440 Game architecture 3 3 0 CG3§§;;§2;?0 or
optimization

CG450 Al for Games 3 3 0 CG331

CG491 Graduation project (1) 2 0 6 Passing 90 CHs

CG492 Graduation project (2) 2 0 6 CG491

H1201 Web Design Lab 1 0 3 HSS112SE

HI1408 Internet programming 2 2 0 HI201

HI1409 Internet programming 1 0 2 Concurrent with

laboratory

HI1408
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b. Department Elective Requirements (9 CHs) as shown in Table (4).

A Student may select at most 9 CHs) from other CIT departments upon department approval.

Table (4): Department Elective Requirements (9 CHs) *

Hrs Distribution
Course . Credit -
Number Course Title Hours | Theoritic | Lab Prerequisite/Concurrent
CG330 Introd_uctlon to Computer 3 3 0 CG230 + CG280
graphics
CGa21 Char_acter Animation for 3 3 0 CG420
Gaming
CG422 Advanced 3D Modeling 3 3 0 CG320
CG423 Advanced 3D Animation 3 3 0 CG322
CG424 Game Design Workshop 3 3 0 CG322
CG432 Advanced Cinematography 3 3 0 CG332
cGAa34 Game Development 1 1 0 CG332
Workshop
CG435 Extended reality in gaming 3 3 0 CG332 + CG431
CG436 Advanced Mobile Game 3 3 0 CG431
Development
Game Development Concurrent with
CGasr Workshop (lab) 2 0 4 CG434
CG441 Game Engine Development 3 3 0 CG440
cgas1 | A Game Content 3 3 0 CG450
Generation
CG452 Intelligent Virtual Agents 3 3 0 CG450
CGa81 Inter'actlve Game and 3 3 0 CG440
Audio
CG482 3D Visual Effects 3 3 0 CG332
CG483 Digital Imaging 3 3 0 CG220
Digital Realities:
CG484 Introducing Immersive 3 3 0 CG332 + CG431
Technologies
CG485 Topics in Game Studies 3 3 0 CG332
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*A student may be exempted from studying up to (6) credit hours of elective department courses if
they enroll in a training course from global academies, provided that the number of training hours
for each course is no less than (150) hours. This is subject to the approval of the relevant
department and the student obtaining an internationally accredited certificate after passing the
international exam. Each successfully completed accredited course will be counted as (3) credit
hours. The following courses qualify the student to obtain one of the global certifications as
follows:

Certificate Name Mapped Courses

Unity Certified Developer - CG331: Game Design and Development 1
(and Lab CG333)

- CG332: Game Design and Development 2
(and Lab CG334)

- CG230: Introduction to-Computer Games
- CG450: Al for Games

- CG321: Texturing and Lighting for Games
Unreal Engine Certification - CG320: 3D Modeling for Games (and Lab
CG323)

- CG322: Techniques of 2D/3D Animation
- CG420: Rigging for Computer Animation
(and Lab CG 425)

- CG440: Operating Systems and Game
Architecture Optimization

Autodesk Certified Professional in 3D Game | - CG320: 3D Modeling for Games (and Lab
Development CG 323)

- CG321: Texturing and Lighting for Games
- CG420: Rigging for Computer Animation
(and Lab)

- CG322: Techniques of 2D/3D Animation
Certified C++ Programmer - CG280: Algorithmic Problem Solving and
Computational Geometry

- CG440: Operating Systems and Game
Architecture Optimization

- CPE252: Computer Organization and
Design
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The following table shows the percentages of practical parts in the department's courses, excluding
elective courses:

Course Code | Course Name ﬁzeudrl;[ Thlioorj :lscal PLang,—csal Notes
HSS101CS Introduction to Programming 2 0 -
HSS106CS Introduction to Programming ( Laboratory ) 1 2 Full Practical Course
HSS112SE Introduction to Object-Oriented Programming 2 0 -
HSS113SE Introduction to Object-Oriented Programming 1 0 2 Full Practical Course
(Laboratory )
CG320 3D Modeling for Games 2 2 0 )
CG323 3D Modeling for Games (Lab) 1 0 2 Full Practical Coursg
CG331 Game Design and Development 1 2 2 0 -
CG333 Game Design and Development 1 (Lab) 1 0 2 Full Practical Course
CG332 Game Design and Development 2 2 2 0 -
CG334 Game Design and Development 2 (Lab) 1 0 2 Full Practical Course
CG420 Rigging for Computer Animation 2 2 0 Project-Based Course
CG425 Rigging for Computer Animation (Lab) 1 0 2 Full Practical Course
CG431 Introduction to mobile gaming (Lab) 1 0 2 Full Practical Course
CG391 Practical Training 3 0 9 90-hour Practical
CG491 Graduation project (1) 2 0 4 Project-Based Course
CG492 Graduation project (2) 2 0 4 Project-Based Course
HI201 Web Design Lab 1 0 8 Full Practical Course
CG322 Techniques of 2D/3D animation 3 3 0 Project-Based Course
CG330 Introduction to Computer graphics 3 3 0 Project-Based Course
CG360 Computer Networks and Security 3 3 0 Project-Based Cours
CG370 Human-Computer Interaction 3 3 0 Project-Based Course
CG421 Character Animation for Gaming 3 3 0 Project-Based Course
CG422 Advanced 3D Modeling 3 3 0 Project-based Course
CG423 Advanced 3D Animation 3 3 0 Project-Based Course
CG424 Game Design Workshop 3 3 0 Project-Based Course
CG432 Advanced Cinematography 3 8 0 Project-Based Course
CG435 Extended reality in gaming 3 8 0 Project-Based Course
CG436 Advanced Mobile Game Development 3 8 0 Project-Based Course
CG440 Operating Systems and Game architecture optimization 8 3 0 Project-Based Course
CG441 Game engine development 8 3 0 Project-Based Course
CG451 Al Game Content Generation 3 3 0 Project-Based Course
CG452 Intelligent Virtual Agents 3 3 0 Project-Based Course
CG481 Interactive Game and Audio 3 3 0 Project-Based Course
CG482 3D Visual Effects 3 3 0 Project-Based Course
CG483 Digital Imaging 8 8 0 Project based Course
CG484 Digital Realities: Introducing Immersive Technologies 8 3 0 Project based course
CG450 Al for Games 3 Cgé’fé; CG450 Al for Games
Full Practical Hrs TOTAL
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Matrix linking the department's courses to the program outcomes

Code Course SO1 | SO2 | SO3 | SO4 | SO5 | SO6
MATH140 Elements of Linear Algebra v Y
CG210 Visual Programming
CG220 Graphic Design and Illustration
CG221 Concept of Storyboarding for computer games
CG230 Introduction to Computer Games
CG280 Algorithmic Problem Solving and Computational
Geometry
CG320 3D modeling for games
CG321 Texturing and lighting for games
CG322 Techniques of 2D/3D animation
CG323 3D modeling for games (Lab)
CG331 Game Design and Development 1
CG332 Game Design and Development 2
CG333 Game Design and Development 1 (Lab)
CG334 Game Design and Development 2 (Lab)
CG360 Computer Networks and Security
CG370 Human Computer Interaction
CG391 Practical Training
CG420 Rigging for Computer Animation Not yet offered
CG425 Rigging for Computer Animation (Lab)
CG431 Introduction to mobile gaming (Lab)
CGAa40 Opgra_ting Systems and Game architecture
optimization
CG450 Al for Games
CG491 Ggraduation project (1)
CG492 Ggraduation project ( 2)
HSS101PHY General Physics (1)
HSS233MATH | Probability & Statistics (For Computer Sciences
Students)
HSS236CPE Digital Logic Design
HSS256CPE Computer Organization And Design
CS385 Fundamentals Of Multimedia
HI201 Web Design Lab
HI1408 Internet programming
HI1409 Internet programming laboratory
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Matrix linking the department's courses to the Jordanian National

Quialifications Framework descriptors.

Code Course L7K1 | L7S1 | L7S2 | L7S3 | L7C1 | L7C2 | L7C3 L7C4

MATH140 Elements of Linear Algebra v v

CG210 Visual Programming

CG220 Graphic Design and Illustration

cG221 Concept of Storyboarding for
Computer Games

CG230 Introduction to Computer Games

CG280 Algorithm_ic Problem Solving and
Computational Geometry

CG320 3D Modeling for Games

CG321 Texturing-and Lighting for Games

CG322 Techniques of 2D/3D Animation

CG323 3D Modeling for Games (Lab)

CG331 Game Design and Development 1

CG332 Game Design and Development 2

CG333 Game Design and Development 1
(Lab)

CG334 Game Design and Development 2
(Lab)

CG360 Computer Networks and Security

CG370 Human Computer Interaction

CG391 Practical Training Not yet offered

CG420 Rigging for Computer Animation

CG425 Rigging for Computer Animation
(Lab)

CG431 Introduction to Mobile Gaming (Lab)
Operating Systems and Game

Cea1p ar?:hitectgre);ptimization

CG450 Al for Games

CG491 Ggraduation project ( 1)

CG492 Ggraduation project ( 2)

HSS101PHY | General Physics (1)

HSS233MATH | Probability & Statistics (For Computer
Sciences Students)

HSS236CPE | Digital Logic Design

HSS256CPE | Computer Organization And Design

CS385 Fundamentals Of Multimedia

HI201 Weh Design lab

HI408 Internet programming

H1409 Interntet programming laboratory
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Guidance Plan

1% Year
1% Semester
ColEE Course Name #CH Prerequisite/Concurrent
Number
HSS101CS Introduction to programming 3 CIS 99 or concurrent
HSS101MATH | Calculus | 3 -
HSS 101 PHY | General Physics (1) 3 -
English Skills in Information
HSS102SE Technology 3
Introduction to programming Concurrent with
HSS106CS | boratory) 1 HSS101CS
ARB102 Communication skills in Arabic 3 -
University Comulsory requisite 2
Total 18
2"d Semester
e Course Name # CH | Prerequisite/Concurrent
Number
CG220 Graphic Design and Illustration 3 CIS099 or concurrent
HSS110 Leader and Social Responsibility 3 -
HSS112SE Introducthn to Object-oriented 3 Passing HSS101CS
Programming
HSS113SE Introducthn to Object-oriented 1 HSS112SE or
Programming (Laboratory) Concurrent
HSS241Math Discrete Mathematics 3 -
HSS203DS Communication and Professional 5 i
Ethics
' MATH101 or
MATH140 Elements Of Linear Algebra 3 HSS101MATH
Total 18
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2" Year

15t Semester

Il Course Name #CH Prerequisite
Number
CG230 Introduction to Computer Games 3 HSS112SE
CS385 Fundamentals of Multimedia 3 HSS211CS or
Concurrent
HSS211CS Data Structures 3 Passing HSS112SE
Concurrent with
HSS212CS Data Structures lab 1 HSS211CS
HSS233MATH | Probability & Statistics (For 3 HSS101 MATH
Computer Sciences Students)
Passing LG 099 or
LG101 Communication Skills in English 3 passing level
exam >50%
Total 16
2"d Semester
IS Course Name | # CH Prerequisite
Number
CG210 Visual Programming 3 HSS112SE
CG221 Concept of Storyboarding for 3 CG220
computer games
CG280 Algorithmic Problem Solving and 3 HSS211CS
Computational Geometry +HSS241MATH
HSS236CPE Digital Logic Design 3 -
HI201 Web Design Lab 1 HSS112SE
- Department Elective 3 -
Total 16
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3rd Year

1%t Semester

Course Number | Course Name #CH Prerequisite
CG320 3D Modeling for Games 2 CG220
. Concurrent with

CG323 3D Modeling for Games (Lab) 1 CG320
CG331 Game Design and Development 1 2 CG280+ CG210

Game Design and Development 1 Concurrent with
CG333 (Lab) ! CG331
CG370 Human Computer Interaction 3 HSS102SE + CG230
HSS256 Computer organization and design 3 HSS236CPE
- Department Elective 3 -
Total 15

2"d Semester

Course Number Course Name | # CH Prerequisite
CG321 Texturing and lighting for games 3 CG220 + CG331
CG322 Techniques of 2D/3D Animation 3 CG220 + CG331
CG332 Game Design and Development 2 2 CG331 + CG320

Game Design and Development 2 Concurrent with
oA (Lab) ! CG332
HSS119 Entrepreneurship and Innovation 2 -
MS100 Military Sciences 3 -
- University Elective 3 -
Total 17

Summer Semester

Course Number Course Name | # CH Prerequisite
CG391 Practical Training 3 Passing 90 CHs
Total 3
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4™ Year

1% Semester
Course Number Course Name | # CH Prerequisite
CG420 Rigging for Computer Animation 2 CG320
Rigging for Computer Animation Concurrent with
CG425 (Lab) 1 CG420
CG431 Introduction to Mobile Gaming (Lab) 1 CG331
CG450 Al for Games 3 CG331 + CG100
CG491 Graduation project (1) 2 Passing 90 CHs
- Department Elective 3 -
- University Elective 3 .
Total 15
2" Semester
Course Number | Course Name #CH Prerequisite
CG360 Computer Networks and Security 3 CG280
CG440 Opergtlng Systems gnd.Game 3 CG332 + CG360
Architecture Optimization
CG492 Graduation project (2) 2 CG491
H1408 Internet programming 2 HI1201
HI1409 Internet Progrmming Laboratory 1 Concll_1|rlr4e(;g M
- University Elective 3 -
Total 14
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Description of Courses

CG210: Visual Programming 3C.H=3H+0L
Prerequisite: HSS112SE

This course describes the environment of visual programming languages and allows students to
build a high-quality visual application. This course covers the main Object-Oriented programming
concepts such as: classes, objects, properties, attributes, encapsulation, data abstraction,
inheritance, abstract classes, interfaces, and polymorphism. The foundations of user interface
design and development are covered with the emphasis on developing usable interfaces, using main
programming concepts including using various control structures and different data structures to
develop high-quality software systems. This course also teaches the students how to query data
from various data sources using the LINQ query language. Finally, the exception handling
techniques and string manipulations are discussed.

CG220: Graphic Design and Illustration 3C.H=3H+0L
Prerequisite: CIS 099 or Concurrent

The course develops students’ skills and understanding of graphics software such as digital photo
editing and illustration programs and allows them to explore their tools, features, various uses and
application aspects from photo retouching to creating dramatic special effects graphics, to
enhancing the look, feel and utility of the digital multimedia

CG221: Concept of Storyboarding for Computer Games (3C.H=3H+0L)
Prerequisite: CG220

In this course, students are expected to develop the ability to generate ideas and stories for games.
Students learn concept development, engage in the application of appropriate narrative and visual
storytelling to those concepts, and produce storyboards that portray concepts accurately and vividly
using drawing that covers expected camera angles and describe all shots. This course emphasizes
concept development and realization in the game and story structure

CG230: Introduction to Computer Games (3C.H.=3H+0L)
Prerequisite: HSS112SE + CG100

The course "Introduction to Computer Games" provides an engaging and comprehensive
introduction to the exciting world of computer games. Designed for students with a passion for
gaming and a desire to understand the underlying concepts and technologies, this course offers a
solid foundation for those looking to pursue a career in the game development industry or simply
enhance their gaming experience.

Throughout the course, students will explore the multifaceted aspects of computer games, including
their history, design principles, mechanics, and the technologies driving their development. By
examining both the artistic and technical elements, students will gain a holistic understanding of
what goes into creating captivating and immersive gaming experiences. Topics covered must
include history of computer games, game design principles, game development process, game
engines and main modules, game genres, game programming principles, game art and graphics,
User interface and User Experience (UlI/UX), Game marketing and monetization, and social and
ethical issues in gaming
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CG280: Algorithmic Problem Solving and Computational Geometry (3C.H =3H+0L)
Prerequisite: HSS211CS + HSS241MATH

The class covers the basic algorithms that can be helpful for game development and geometry
manipulations. The class topics include basic Pathfinding algorithms such as A* and Dijkstra’s
algorithm, it also includes collision detection algorithms used to determine collision between game
objects. In addition, the class covers an introduction to the basic Artificial intelligence algorithms
such as decision trees and neural networks that are necessary for game objects to act realistically.
It also covers basic physics simulation algorithms for basic realistic interactions between objects
in the game world. Key computational geometry algorithms such as convex hull, segment
manipulations, triangulations, range searching, VVoronoi diagrams, and Delaunay triangulation are
also discussed throughout the class.

CG320: 3D Modeling for Games (2C.H=2H+0L)
Prerequisite: CG220

This course is designed to equip aspiring game artists and developers with the fundamental skills
and techniques necessary to create optimized low-polygon models for real-time applications. Low
Poly modeling is a widely used approach in the game industry as it enables efficient rendering and
performance without sacrificing visual quality.

Throughout this course, students will dive into the exciting world of 3D game art creation, learning
how to design, model, and texture low poly assets suitable for various game genres, including
mobile, console, and PC games. The curriculum is designed to be beginner-friendly, assuming no
prior knowledge of 3D modeling, and gradually progresses to cover more advanced topics

CG321: Texturing and Lighting for Games (3C.H=3H+0L)
Prerequisite: CG220 + CG331

In this course students learn the various methods of texturing 3D models for games, including
procedural, maps and 3D painting techniques. as well as learning how to unwrap UVs maps, baking
textures and optimize maps’ sizes. Furthermore; Learning about basic materials and fundamentals
of render engines.

CG322: Technigues of 2D/3D animation Project based course (3C.H=3H+0L)
Prerequisite: CG220 + CG331

Throughout this course, students will delve into the artistry and technical aspects of both 2D and
3D animation. Starting from the basics and gradually advancing to more complex concepts,
students will gain hands-on experience in creating visually appealing and engaging animations. By
Understanding the principles of animation (timing, spacing, squash, and stretch, etc.

CG323: 3D Modeling for Games (Lab) (1C.H=0H+2L)
Prerequisite: Concurrent with CG320

The course focuses on the practical application of Low Poly modeling, a technique popular in the
gaming industry, which improves performance and rendering speed while maintaining visual
quality. During the course, students will have hands-on experience in designing, modeling, and
textures of art assets used in various types of games, such as mobile games, console games, and
computer games. The curriculum-is aimed at beginners and is based on gradual practical
application without the need for prior knowledge of 3D modeling, as the course progresses to
cover more advanced topics and techniques
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CG323: Texturing and lighting for games (L ab) (1C.H=0H+2L
Prerequisite: Concurrent with CG321

students will learn various techniques for rendering 3D models for gaming, including procedural
drawing techniques, mapping, and 3D painting. Students will work hands-on with decomposing
UVs, extracting maps, and optimizing their sizes for best performance. Students will also gain
experience understanding the basic materials and fundamentals of rendering engines, allowing
them to effectively apply these techniques to various gaming environments.

CG330: Introduction to Computer Graphics Project based course  (3C.H=3H+0L)
Prerequisite: CG230 + CG280

This is an introductory course in computer graphics. This course introduces fundamental concepts
of computer graphics technology and principles. Fundamental graphics algorithms are discussed,
as well as graphics programming, using OpenGL.

Topics include an overview of graphics hardware, 2D and 3D object representation, geometric
transformations, 2D viewing, 3D viewing, illumination models, color modes, and color
applications

CG331: Game Design and Development 1 (3C.H=3H+0L)
Prerequisite: CG280+ CG210

The course will begin by establishing a solid foundation in game design principles and the history
of game design and ludology. Students will learn how to conceptualize game ideas, create
compelling gameplay, design captivating levels, and implement well-balanced gameplay, in
addition to manage the data and database applications during the development. Subsequently,
students will transition into collaborative teamwork, where they will prototype games based on
their acquired knowledge of game design. The course will cover various topics including game
design principles, understanding player experience, game conceptualization and ideation, game
prototyping and iteration, and which operating systems are used when publishing the game and
how to organize settings and packages to suit the target operating system.

CG332: Game Design and Development 2 (2C.H=2H+0L)
Prerequisite: CG331 + CG320

The course "Game Design and Development" offers a comprehensive exploration of the principles,
methodologies, and tools involved in the creation of digital games. Designed for aspiring game
designers, developers, and enthusiasts, this course provides a holistic understanding of the game
development process, encompassing both the artistic and technical aspects of game creation.
Students will learn to analyze and deconstruct existing games to understand the principles that
make them successful. They will develop practical skills in designing gameplay mechanics,
creating game levels, scripting interactions, implementing graphics and audio assets, and
optimizing game performance, in Unreal Engine. Topics covered include an introduction to the
engine, level design, blueprint visual scripting, 3D modeling and animation (including animation
sequences), Materials and Textures (realistic and stylized), Physics and simulations, Gameplay
mechanics & systems (player movement, camera, input systems, and game rules), User interface,
lighting techniques, sound design and audio integration, performance optimization, testing and
debugging, publishing, collaborative development, and industry best practices.

CG333: Game Design and Development 1 (1 ab) (1C.H=0H+2L)
Prerequisite: Concurrent with CG331

This lab aims to enhance students practical game design and developmet skills through hands- on
activites using popular game development tools such as Unity or Unreal engine. The lab foucues
on creating game prototypes, designing interactive scenes and events, and developing realistic
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characters with dynamic movements. It also includes applying database aystems to manage game
data and imporving player experience through continuous testing and refinement. By the end of the
lab, students will be able to present small game projects that showcase their acquired skills in
design, programming, and collaborative work.

CG334: Game Design and Development 2 (1L ab) (1C.H=0H+2L)
Prerequisite: Concurrent with CG332

Students will work on analyzing existing games to understand the principles that make them
successful and apply these concepts to their projects. Students will practice working with realistic
and stylized materials and textures, and using physics and simulation in a practical environment.
In addition, the course will include hands-on training in user interface development, audio design
and integration, performance optimization, and testing and debugging in.a continuous process, with
an emphasis on collaborative publishing and development and industry best practices

CG360: Computer Networks and Security Project based course (3C.H=3H+0L)
Prerequisite: CG280

This course covers the fundamental concepts of networking. Topics covered in this are: design
principles, layering, protocol design/analysis of the Internet; networked applications; the
structure/architecture of the Internet; protocols for network transport and congestion control;
network layer and routing; link layer/MAC; and network security.

CG420: Rigging for Computer Animation Project based course (2C.H=2H+0L)
Prerequisite: CG320

Students will Learn the performance methods and advanced rigging processes used to bring 3D
characters to life in games, movies, and performance animation.

Students build skeletons, apply skin deformations and weights to ensure proper bending, custom
controls for constraints, arc-based FK and aim-based 1K movement, connections, and power
efficiency.

CG425: Rigging for Computer Animation (Lab) (1C.H=0H+2L)
Prerequisite: Concurrent with CG420

Students will apply practical knowledge in building character skeletons, applying skin
deformations and weights to ensure natural and appropriate curvatures. They will work practically
on developing custom controls, implementing constraints, and applying arc-based FK and target-
based IK motion. Additionally, students will work practically on improving performance efficiency
by designing efficient joints and energy management to improve character performance in game
and animation environments

.CG421: Character Animation for Gaming Project based course (3C.H=3H+0L)
Prerequisite: CG420

This course focuses on immersing the students in in-game animation and getting an overview of
the main principles of animation. The course is designed to understand and animate the positions
of idle and posed characters and get an overview of how the Unreal game engine works and
animates in the context of video games
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CG422: Advanced 3D Modeling Project based course (3C.H=3H+0L)
Prerequisite: CG320

This course will explore the differences between different types of geometry in 3D (Poly, Nurbs
and Subdivision), to model complicated objects and how to optimize the models while maintaining
quality. By doing this student will prepare reference images for modeling aid, and learn how to use
some plug-ins and MEIs to increase the productivity in your work. students will learn how to model
complicated objects like characters, quadrupeds, spaceships and vehicles.

CG423: Advanced 3D Animation Project based course  (3C.H=3H+0L)
Prerequisite: CG322

This course aims to develop concepts of character animation. Class exercises emphasize the
development of acting and character animation skills. Students will practice thinking about the
character, emotion changes, and speaking (lip-synched animation). The course includes animation
projects for 3D characters used in the game engine, the course relies on projects to animate
characters using existing models with dialogue and camera in addition to learning how to use a
motion capture suit and obtain movement to work on 3D characters and then transfer it to the game
engine approved to fit the engine The character developed to be animated using 3D animation files
transferred after being developed for the game engine.

CG424: Game Design Workshop Project based course (3C.H=3H+0L)
Prerequisite: CG322

This workshop will offer education on the key processes in game design before students dive in
and work on their own game designs. This course will cover essential game design techniques that
may be applied to any platform or medium, such as moment-based design, brainstorming, play
testing, and iteration. The lecture will cover video game and card game examples, as well as explicit
takeaways that can be applied to nearly any experience. To provide for adequate time to delve into
the craft of game creation, this session will incorporate paper prototyping, allowing us to swiftly
produce game concepts and test them in class.

CG431: Introduction to Mobile Gaming (Lab) (1C.H=0H+2L)
Prerequisite: CG331

The Mobile Game Development course provides students with the skills and knowledge to create
engaging and immersive games specifically designed and optimized for mobile platforms. As
smartphones and tablets become more popular and widely used, the demand for high-quality
mobile games continues to rise. This course provides students with the tools and techniques to
envision, design, and develop games that fit this dynamic and rapidly evolving market. Students
will learn how to leverage the capabilities of mobile devices such as touchpads, sensors, and
location services to create interactive and intuitive gaming experiences. Topics to be covered
include platform overview, mobile game design, game engines and mobile tools, user input and
controls, mobile graphics and optimization, mobile game monetization, social and multiplayer
integration, testing and quality assurance, and publishing and distribution.
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CG432: Advanced Cinematography Project based course (3C.H=3H+0L)
Prerequisite: CG332

This course is geared towards live-action cinematographers coming into virtual production and also
towards anyone looking to bring a cinematic approach to animation, shorts or films-within-the-
engine. Student will also be able to create their own interactive/non-interactive cut-scene triggered
from the gameplay, make up interesting camera shots and move the cameras, create movement and
flavor in your levels by animating world events that will occur as the player moves through your
level, create graphic sequences animated and converted to movie format so you can make your own
short films if you wish. This will be done in both Unity and Unreal Engines.

CG434: Game Development Workshop (1C.H=1H+0L)
Prerequisite: CG332

This workshop will focus on topics in game development, game software engineering, and project
management. Students will engage in a significant project in a large team of 8-15 students (common
in independent game development studios) and build a game with sufficient development to
warrant potential publication on an app or software store.

CG437: Game Development Workshop (L ab) (2C.H=0H+4L)
Prerequisite: Concurrent with CG434

This hands-on workshop will focus on topics in game development, game software engineering,
and project management. Students will work on a large project in teams of 8-15 students, simulating
the environment common in independent game development studios. Students will develop a fully-
fledged game that is sufficiently developed to be published on an app or software store. During the
workshop, students will gain hands-on experience in managing group projects, software
development, and coordinating efforts to create a final product ready for market.

CG435: Extended reality in Gaming Project based course (3C.H=3H+0L)
Prerequisite: CG332 + CG431

This immersive course offers students a comprehensive learning experience in regard to augmented,
virtual, and mixed reality (XR). The course dives into the fundamental concepts of XR, equipping
students with the knowledge and skills necessary to design and develop cutting-edge XR applications.
Throughout the course, students will explore the unique challenges associated with developing XR
experiences, in comparison with traditional digital experiences. By gaining a deep understanding of
these concepts. The course will cover a diverse range of topics, including XR hardware and devices,
interaction design principles, 3D asset creation, spatial computing, user experience considerations,
and performance optimization for XR applications. Students will also explore emerging trends and
future directions in the rapidly evolving field of XR.

CG436: Advanced Mobile Game Development  Project based course (3C=3H+0L)
Prerequisite: CG431

The "Advanced Mobile Game Development” course is designed to take your mobile game
development skills to the next level. Building upon the fundamentals of game design and
programming, this course delves deep into the intricacies of creating immersive and high-performance
mobile games for iOS and Android platforms. Whether you are an-aspiring game developer looking
to break into the industry or an experienced programmer seeking to expand your skill set, this course
offers a comprehensive and hands-on exploration of advanced mobile game development concepts.
Topics covered will build on the topics offered in CG431 and offer advanced extensions in the
following fields: Advanced Game Engines, Cross-Platform Development, Optimization Technigues,
Augmented Reality (AR) Integration, Multiplayer and Networking, Monetization Strategies, User
Interface (Ul) Design, Advanced Gameplay Mechanics, Testing and Quality Assurance, and
successful Publishing and Marketing techniques, all with case studies.
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CG440: Operating Systems and Game Architecture Optimization Project based course 3C.H=3H+0L
Prerequisite: CG332 + CG360

This course is designed for students to learn how software interfaces with hardware in the context of game
development. The course provides a comprehensive exploration of how game engines interact with
various hardware components, and how this interaction influences the gaming experience.

Students will develop an understanding of computer architecture, the underlying hardware, and the
implications on game performance. Topics include graphics cards, central processing units (CPUs),
memory, input devices, and other peripheral hardware used in gaming systems. The course will also cover
the optimization of game engines for different hardware configurations, enabling students to build
efficient and high-performing games.

CG441: Game Engine Development Project based-course (3C.H=3H+0L)
Prerequisite: CG440

This course aims to enable students to grasp the concepts of game engine development and make
necessary alterations to existing engines. Throughout the course, students will develop an
understanding about the challenges that game engines aim to overcome and explore how the most
advanced engines currently available tackle these challenges. Additionally, students will construct their
own engines using the knowledge gained. The course will encompass both the process of creating game
content and the operational aspects of engines. This course will cover topics, runtime systems in game
Engines, rendering techniques and graphics pipelines, physics simulation in game engines and adding
custom features and functionality.

CG450: Al for Games Project based course (3C.H=3H+0L)
Prerequisite: CG331 + CG100

The course provides a comprehensive introduction to the principles and applications of artificial
intelligence (Al) in the context of game development. Designed for aspiring game developers,
programmers, and Al enthusiasts, this course explores the fundamental concepts, techniques, and
algorithms that enable intelligent behavior in game characters, non-player characters (NPCs), and
virtual opponents. Students will learn how to implement these Al techniques within popular game
development frameworks and engines, such as Unity or Unreal Engine. They will develop practical
skills in designing and programming Al systems that can adapt, learn, and interact dynamically with
the game environment and players, create intelligent and lifelike virtual characters, craft challenging
opponents, and enhance player experiences through the application of Al techniques. Topics covered
include Introduction to Game Al, pathfinding, Decision-making, Rule-based systems, fuzzy logic,
Genetic algorithms, Neural networks, Machine learning for games, procedural content generation, Al
for multiplayer games, Al-based Game design, Optimization and performance.

CG451: Al Game Content Generation Project based course (3C.H=3H+0L)
Prerequisite: CG450

The course will provide an in-depth understanding of how Al can be used to automate the generation
of game assets such as models, animations, textures, and other gaming related content.

The course will start with an overview of Al principles and its unique applications in the field of game
asset creation. The students will gain a fundamental understanding of machine learning algorithms,
neural networks, and generative models that are essential for Al-driven asset generation.

The course will introduce students to Al-driven tools and software used for asset creation, providing
practical, hands-on experience. These tools utilize Al to simplify the creation process, speed up
production times, and offer various possibilities for customization.

CG452: Intelligent Virtual Agents Project based course (3C.H=3H+0L)
Prerequisite: CG450

The course "Intelligent Virtual Agents" explores the field of artificial intelligence and its practical
applications in creating virtual agents that can interact with users and their environments in a human-
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like manner. Students will learn about the underlying technologies, such as natural language processing
and machine learning, that enable virtual agents to perceive, reason, and act autonomously. They will
delve into topics such as dialogue management, agent behavior and decision-making, perception and
sensing, and social and emotional intelligence. Through hands-on programming and case studies,
students will develop the skills to design and evaluate intelligent virtual agents for various domains
while also examining the ethical considerations surrounding their use.

CG370: Human Computer Interaction Project based course (3C.H=3H+0L)
Prerequisite: HSS103SE + CG230

This course sheds light on developing human-centered computer games. Human physical, cognitive,
and effective characteristics are discussed, as are organizational tasks and context. Such discussions
are oriented toward achieving a good fit between human, technology, and tasks within the
organizational and business context, for the purpose of improving usability and acceptance of games.
Moreover, it offers a comprehensive exploration of the essential practices and principles involved in
ensuring the quality and stability of video games. Students will gain a deep understanding of the game
development process, focusing on the crucial role of testing and quality assurance in delivering a
seamless and immersive gaming experience. Through theoretical knowledge and practical application,
students will learn various testing methodologies, tools, and techniques employed in different stages
of game development. Topics covered include test planning, test case design, bug tracking,
compatibility testing, performance testing, and user experience evaluation. Students will engage in
hands-on exercises and real-world scenarios to develop the necessary skills to identify and report
defects, analyze gameplay mechanics, and assess overall game quality. By the end of the course,
students will be equipped with the expertise to contribute to the successful release and ongoing
maintenance of high-quality video games. The students will learn several models explaining adoption
of technologies including technology specifications, human factors; and environmental factors.

CG481: Interactive Game and Audio Project based course (3C.H=3H+0L)
Prerequisite: CG440

In this course, students will gain practical experience in designing, creating, and producing audio for
interactive applications and computer games. The curriculum immerses students in various aspects of
audio production, including the utilization of sound libraries, recording techniques both in studio and
real-world environments, synthesizer-generated sounds, and the application of effects processing.

CG482: 3D Visual Effects Project based course (3C.H=3H+0L)
Prerequisite: CG332

This course will teach the student how to create VFX for games in Unreal Engine and Unity. The
student will begin by learning how to make Magic Spells, Fireballs, Special Skills, and other game
effects. It will advance the student from a beginner to an intermediate level of game VFX. It includes
the theory, practice, and creative freedom you'll need in your future Visual Effects job.

This course focuses on the creation of visual effects for games. Projects will consist of creating effects
such as snow, rain, wind, confetti and fire, which will be composited into the game animation. Special
attention will be paid to setting, mood and composition

CG483: Digital Imaging Project based course (3C.H=3H+0L)
Prerequisite: CG220

This class studies the electronic capture of images, their conversion to numeric data, the storage and
retrieval of those data, and the manipulation, viewing, and printing of digital images.

The class introduces the student to the importance of digital images in web design, video creation, and
interactive multimedia. The class topics include two-dimensional imaging concepts of composition,
color theory, digital image capture, and creation fundamentals, and research methods for visual art-
making practice.
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CG484: Digital Realities: Introducing Immersive Technologies Project based course (3C.H=3H+0L)
Prerequisite: CG332 + CG431

The course objective is to provide the students with a broad understanding of the rapidly evolving
immersive applications. During the course, students are expected to work on developing working
prototypes, demo experiences, and immersive platforms to be used in the development and production
of immersive environments in the field of entertainment and gaming.

Topics of the class include studying of the Current Trends and Future applications of Immersive
Technologies. Best practices in VR, AR and MR in design and prototyping. Design and Technological
foundations for Immersive Experiences.Students should become familiar with the hardware needed for
immersive technology including input devices (ex: controllers, motion trackers) and output devices (ex:
Head-mounted VR displays Augmented reality glass). Students should be able to implement prototyping
based on virtual reality programming.

CG485: Topics in Game Studies Project based course (3C.H=3H+0L)
Prerequisite: CG332

This course describes some of the state-of-the-art technologies in the game design and development
field. The topics include, but not limited to, advanced game design, advanced game engine design, game
development and optimization, advanced game testing, advanced web browser technologies, operating
systems, database, graphics enhancement and optimization, machine learning, advanced Al, player
experience and behavior, story and level building, 3D game development, computer and game security.
The course can also cover cutting-edge research directions in projects the faculty are currently working
on.

CG391: Practical Training Project based course (3C.H=0H+9L)
Prerequisite: Passing 90 CHs

A student is required to conduct training in one of the local organizations for at least six weeks, and
presents a report from the organization to describe the effectiveness of the practice according to the
training regulations. This course could be void if the student obtained a professional certificate in one
of technological information subjects that was considered and published from a certified organization.

CG491: Graduation project (1) Project based course (2C.H=0H+4L)
Prerequisite: Passing 90 CHs

The "Capstone Design (Graduation Project 1)" focuses on the initial stage of a comprehensive and
innovative game design project, allowing students to apply their accumulated knowledge and skills to a
real-world game development scenario. Through individual or team-based projects, students will engage
in extensive research, conceptualization, and prototyping of their game ideas, laying the foundation for
the subsequent development phase. Emphasis will be placed on refining game mechanics, creating
captivating narratives, designing immersive environments, and considering technical feasibility.
Through rigorous critique and feedback processes, students will enhance their problem-solving abilities
and polish their project proposals for Phase 2. By the end of this course, students will have developed a
strong foundation for their graduation project, positioning them for success as they progress to the next
phase of implementation and refinement. Students must consider the local and global impact of the
project on individuals, organizations, and society.

CG492: Graduation project (2) Project based course (2C.H=0H+4L)
Prerequisite: CG491

This is a continuation of CG491 course, where the student implements and develop their proposed Game
software as described in phase 1 (Graduation Project 1). At the end of phase 2 (Graduation Project 2),
the proposed Game software will be presented to a 3-member faculty committee that includes the projects
supervisor. A written report is to be submitted to the department and committee for evaluation. The
project must provide solutions to individuals, organizations, and society issues.
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