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Type of Vertical: Skill Enhancement COURSE CODE: USCST57

Learning Outcomes Based on BLOOM?’s Taxonomy:

After completing the course, the learner will be able to...

Course
) Blooms )
Learning Course Learning Outcome
Taxonomy
Outcome No.
Learner should study Graphics and gamming concepts with present
CO-01 Understand | \yorking style of developers where everything remains on internet and

they need to review it, understand it, be a part of community and learn..




Syllabus for Third Year of Bachelor of Science in Computer Science
(With effect from the academic year 2021-2022)

SEMESTER-V Paper No.— 6
Course Title: Game Programming No. of Credits - 03
Type of Vertical: Skill Enhancement COURSE CODE: USCST57

COURSE CONTENT

LIJ\lr:)It Content Credits LI:C(Jtﬁ?f];s
Mathematics for Computer Graphics, DirectX Kickstart:
Cartesian Coordinate system: The Cartesian XY -plane,
Function Graphs, Geometric Shapes, Polygonal Shapes,
Areas
of Shapes, Theorem of Pythagoras in 2D, Coordinates,
01 15

Theorem

of Pythagoras in 3D, 3D Polygons, Euler’s Rule

Vectors: Vector Manipulation, multiplying a Vector by a
Scalar,

Vector Addition and Subtraction, Position Vectors, Unit
Vectors, Cartesian Vectors, Vector Multiplication, Scalar
Product, Example of the Dot Product, The Dot Product in

I Lighting Calculations, The Dot Product in Back-Face
Detection,

The Vector Product, The Right-Hand Rule, deriving a Unit
Normal Vector for a Triangle Areas, Calculating 2D Areas
Transformations: 2D Transformations, Matrices,
Homogeneous Coordinates,3D Transformations, Change of
Axes, Direction Cosines, rotating a Point about an Arbitrary
Axis, Transforming Vectors, Determinants, Perspective
Projection, Interpolation

DirectX: Understanding GPU and GPU architectures. How
they

are different from CPU Architectures? Understanding how to
solve by GPU?




DirectX Pipeline and Programming:

Introduction To DirectX 11: COM, Textures and Resources
Formats, The swap chain and Page flipping, Depth Buffering,
Texture Resource Views, Multisampling Theory and MS in
Direct3D, Feature Levels

Direct3D 11 Rendering Pipeline: Overview, Input Assembler
Stage (1A), Vertex Shader Stage (VS), The Tessellation Stage
(TS), Geometry Shader Stage (GS), Pixel Shader Stage (PS),
Output merger Stage (OM) Understanding Meshes or Objects,
Texturing, Lighting, Blending.

Interpolation and Character Animation:

Trigonometry: The Trigonometric Ratios, Inverse
Trigonometric Ratios, Trigonometric Relationships, The Sine
Rule, The Cosine Rule, Compound Angles, Perimeter
Relationships

Interpolation: Linear Interpolant, Non-Linear Interpolation,
Trigonometric Interpolation, Cubic Interpolation, Interpolating
Vectors, Interpolating Quaternions

Curves: Circle, Bezier, B-Splines

Analytic Geometry: Review of Geometry, 2D Analytic
Geometry, Intersection Points, Point in Triangle, and

Intersection of circle with straight line.

01

15




Introduction to Rendering Engines: Understanding the current
market Rendering Engines. Understanding AR, VR and
MR.Depth Mappers, Mobile Phones, Smart Glasses, HMD’s
Unity Engine: Multi-platform publishing, VR + AR:
Introduction and working in Unity, 2D, Graphics, Physics,

i Scripting, Animation, Timeline, Multiplayer and Networking, 01 15
Ul, Navigation and Pathfinding, XR, Publishing.
Scripting: Scripting Overview, Scripting Tools and Event
Overview
XR: VR, AR, MR, Conceptual Differences. SDK, Devices
Total 03 45

Required Previous Knowledge

Access to the Course

Forms of Assessment

60:40. The detailed pattern is as given below.

Students should know basic concepts related to computer and computer handling

The course is available for all the students admitted for Bachelor of Science (Computer
Science).

The assessment of the course will be of Diagnostic, Formative and Summative type. At the
beginning of the course diagnostic assessment will be carried out. The formative assessment will
be used for the Continuous Internal Evaluation whereas the summative assessment will be
conducted at the end of the term. The weightage for formative and summative assessment will be




Semester End Evaluation (60 Marks)
Question Paper Pattern
Time: 2 hours

Question | Unit/s Question Pattern Marks
No.
Q.1 I,Il &II| MCQ/Fill in the blanks/One line sentence 10
Q.2 I Descriptive Questions 20
Q.3 1 Descriptive Questions 20
Q4. 11 Descriptive Questions 20
Total 70

Internal evaluation (30 Marks)

Sr. Description Marks
No.
1 | Classroom Tests 10
2 | Project/ Viva/ Presentations/ Assignments 10
3 | Attendance 10
Total 30

Grading Scale

10 points grading scale will be used. The grading scale used is O to F. Grade O is the highest
passing grade on the grading scale, and grade F is a fail. The Board of Examinations of the college
reserves the right to change the grading scale.

Reference book:

e Mathematics for Computer Graphics, John Vince, Springer-Verlag
London, 5th Edition,2017

e Mathematics for 3D Game Programming and Computer Graphic, Eric
Lengyel, Delmar Cengage Learning, Delmar Cengage Learning,2011

e Introduction To 3D Game Programming With Directx® 11,Frank D
Luna, Mercury Learning And Information,2012.

e https://docs.unity3d.com/Manual/index.html - Free

Text book:
e Techmax publication book

Additional References:
o Computer Graphics, C Version, Donald Hern and Pauline Baker,
Pearson Education, 2nd Edition, 1997
o HLSL Development Cookbook, Doron Feinstein, PACKT
Publishing,2013



Course:
USCSP50

Practical of USCST57 (Credits : 1, Lectures/Week: 3)

USCSP50

1. Setup DirectX 11, Window Framework and Initialize Direct3D
Device

2. Buffers, Shaders and HLSL (Draw a triangle using Direct3D 11)
3. Texturing (Texture the Triangle using Direct 3D 11)

4. Lightning (Programmable Diffuse Lightning using Direct3D 11)

5. Specular Lightning (Programmable Spot Lightning using Direct3D
11)

6. Loading models into DirectX 11 and rendering.

Perform following Practical using online content from the Unity
Tutorials Web--sites:
https://unity3d.com/learn/tutorials/s/interactive-tutorials

7. https://unity3d.com/learn/tutorials/s/2d-ufo-tutorial

8. https://unity3d.com/learn/tutorials/s/space-shooter-tutorial

9. https://unity3d.com/learn/tutorials/s/roll-ball-tutorial

10.
https://unity3d.com/learn/tutorials/topics/vr/introduction?playlist=22946




