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Complete Coverage of OpenGL� 4.5--the Latest Version (Includes 4.5,
4.4, SPIR-V, and Extensions) The latest version of today's leading
worldwide standard for computer graphics, OpenGL 4.5 delivers
significant improvements in application efficiency, flexibility, and
performance. OpenGL 4.5 is an exceptionally mature and robust
platform for programming high-quality computer-generated images
and interactive applications using 2D and 3D objects, color images,
and shaders. OpenGL� Programming Guide, Ninth Edition, presents
definitive, comprehensive information on OpenGL 4.5, 4.4, SPIR-V,
OpenGL extensions, and the OpenGL Shading Language. It will serve
you for as long as you write or maintain OpenGL code. This edition of
the best-selling "Red Book" fully integrates shader techniques
alongside classic, function-centric approaches, and contains extensive
code examples that demonstrate modern techniques. Starting with the
fundamentals, its wide-ranging coverage includes drawing, color,
pixels, fragments, transformations, textures, framebuffers, light and
shadow, and memory techniques for advanced rendering and
nongraphical applications. It also offers discussions of all shader
stages, including thorough explorations of tessellation, geometric, and
compute shaders. New coverage in this edition includes Thorough
coverage of OpenGL 4.5 Direct State Access (DSA), which overhauls
the OpenGL programming model and how applications access objects
Deeper discussions and more examples of shader functionality and
GPU processing, reflecting industry trends to move functionality onto
graphics processors Demonstrations and examples of key features
based on community feedback and suggestions Updated appendixes
covering the latest OpenGL libraries, related APIs, functions,
variables, formats, and debugging and profiling techniques
There has never been a OpenGL ES 3.0 Guide like this. It contains 26
answers, much more than you can imagine; comprehensive answers
and extensive details and references, with insights that have never
before been offered in print. Get the information you need--fast! This
all-embracing guide offers a thorough view of key knowledge and
detailed insight. This Guide introduces what you want to know about
OpenGL ES 3.0. A quick look inside of some of the subjects covered:
Android 4.0 - Hardware requirements, Celeron 847 - SilvermontBay
Trail-D (22 nm), Celeron 2955U - SilvermontBay Trail-M (22 nm),
Celeron 867 - SilvermontBay Trail-M (22 nm), OpenGL ES - OpenGL ES
3.0, Atom N570 - SilvermontBay Trail-I (22 nm), Celeron 743 SilvermontBay Trail-D (22 nm), Celeron 847 - SilvermontBay Trail-M
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(22 nm), Rightware - History, Android 2.3 - Hardware requirements,
Celeron 1007U - SilvermontBay Trail-D (22 nm), Atom N455 SilvermontBay Trail-T (22 nm), Atom N455 - SilvermontBay Trail-I (22
nm), WebGL - History, Intel Celeron 867 - SilvermontBay Trail-M (22
nm), CyanogenMod - CyanogenMod 10.2, Celeron 1007U SilvermontBay Trail-M (22 nm), OpenGL - OpenGL 4.3, Atom N570 SilvermontBay Trail-T (22 nm), Nexus 10 - Android 4.3, Celeron 743 SilvermontBay Trail-M (22 nm), Intel Celeron 867 - SilvermontBay
Trail-D (22 nm), Adreno - Variants, Celeron 2955U - SilvermontBay
Trail-D (22 nm), Rightware - Benchmarks, and much more...
Learn OpenGL will teach you the basics, the intermediate, and tons of
advanced knowledge, using modern (core-profile) OpenGL. The aim of
this book is to show you all there is to modern OpenGL in an easy-tounderstand fashion, with clear examples and step-by-step instructions,
while also providing a useful reference for later studies.
Includes Complete Coverage of the OpenGL® Shading Language!
Today’s OpenGL software interface enables programmers to produce
extraordinarily high-quality computer-generated images and
interactive applications using 2D and 3D objects, color images, and
programmable shaders. OpenGL® Programming Guide: The Official
Guide to Learning OpenGL®, Version 4.3, Eighth Edition, has been
almost completely rewritten and provides definitive, comprehensive
information on OpenGL and the OpenGL Shading Language. This
edition of the best-selling “Red Book” describes the features through
OpenGL version 4.3. It also includes updated information and
techniques formerly covered in OpenGL® Shading Language (the
“Orange Book”). For the first time, this guide completely integrates
shader techniques, alongside classic, functioncentric techniques.
Extensive new text and code are presented, demonstrating the latest in
OpenGL programming techniques. OpenGL® Programming Guide,
Eighth Edition, provides clear explanations of OpenGL functionality
and techniques, including processing geometric objects with vertex,
tessellation, and geometry shaders using geometric transformations
and viewing matrices; working with pixels and texture maps through
fragment shaders; and advanced data techniques using framebuffer
objects and compute shaders. New OpenGL features covered in this
edition include Best practices and sample code for taking full
advantage of shaders and the entire shading pipeline (including
geometry and tessellation shaders) Integration of general computation
into the rendering pipeline via compute shaders Techniques for
binding multiple shader programs at once during application
execution Latest GLSL features for doing advanced shading techniques
Additional new techniques for optimizing graphics program
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performance
Comprehensive Tutorial and Reference
Opengl Es 3. 0 26 Success Secrets - 26 Most Asked Questions on
Opengl Es 3. 0 - What You Need to Know
Learning OpenGL ES for iOS
The Official Guide to Learning OpenGL, Versions 3.0 and 3.1
The Cg Tutorial
GPU Pro 360 Guide to Geometry Manipulation

Programmable graphics shaders, programs that can be downloaded to a graphics
processor (GPU) to carry out operations outside the fixed-function pipeline of earlier
standards, have become a key feature of computer graphics. This book is designed to
open computer graphics shader programming to the student, whether in a traditional
class or on their own. It is intended to complement texts based on fixed-function
graphics APIs, specifically OpenGL. It introduces shader programming in general, and
specifically the GLSL shader language. It also introduces a flexible, easy-to-use tool,
glman, that helps you develop, test, and tune shaders outside an application that would
use them.
The latest edition of this bestselling game development reference offers proven tips and
techniques for the real-time rendering of special effects and visualization data that are
useful for beginners and seasoned game and graphics programmers alike. Exploring
recent developments in the rapidly evolving field of real-time rendering, GPU Pro6:
Advanced Rendering Techniques assembles a high-quality collection of cutting-edge
techniques for advanced graphics processing unit (GPU) programming. It incorporates
contributions from more than 45 experts who cover the latest developments in graphics
programming for games and movies. The book covers advanced rendering techniques
that run on the DirectX or OpenGL runtimes, as well as on any other runtime with any
language available. It details the specific challenges involved in creating games across
the most common consumer software platforms such as PCs, video consoles, and
mobile devices. The book includes coverage of geometry manipulation; rendering
techniques, handheld devices programming, effects in image space, shadows, 3D
engine design, graphics-related tools, and environmental effects. It also includes a
dedicated section on general purpose GPU programming that covers CUDA,
DirectCompute, and OpenCL examples. In color throughout, GPU Pro6 presents readyto-use ideas and procedures that can help solve many of your daily graphics
programming challenges. Example programs with downloadable source code are also
provided on the bookʼs CRC Press web page.
Graphics and game developers must learn to program for mobility. This book will teach
you how. "This book - written by some of the key technical experts...provides a
comprehensive but practical and easily understood introduction for any software
engineer seeking to delight the consumer with rich 3D interactive experiences on their
phone. Like the OpenGL ES and M3G standards it covers, this book is destined to
become an enduring standard for many years to come." - Lincoln Wallen, CTO,
Electronic Arts, Mobile “This book is an escalator, which takes the field to new levels.
This is especially true because the text ensures that the topic is easily accessible to
everyone with some background in computer science...The foundations of this book are
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clear, and the authors are extremely knowledgeable about the subject. - Tomas
Akenine-Möller, bestselling author and Professor of Computer Science at Lund
University "This book is an excellent introduction to M3G. The authors are all
experienced M3G users and developers, and they do a great job of conveying that
experience, as well as plenty of practical advice that has been proven in the field." Sean Ellis, Consultant Graphics Engineer, ARM Ltd The exploding popularity of mobile
computing is undeniable. From cell phones to portable gaming systems, the global
demand for multifunctional mobile devices is driving amazing hardware and software
developments. 3D graphics are becoming an integral part of these ubiquitous devices,
and as a result, Mobile 3D Graphics is arguably the most rapidly advancing area of the
computer graphics discipline. Mobile 3D Graphics is about writing real-time 3D graphics
applications for mobile devices. The programming interfaces explained and
demonstrated in this must-have reference enable dynamic 3D media on cell phones,
GPS systems, portable gaming consoles and media players. The text begins by
providing thorough coverage of background essentials, then presents detailed handson examples, including extensive working code in both of the dominant mobile APIs,
OpenGL ES and M3G. C/C++ and Java Developers, graphic artists, students, and
enthusiasts would do well to have a programmable mobile phone on hand to try out the
techniques described in this book. The authors, industry experts who helped to develop
the OpenGL ES and M3G standards, distill their years of accumulated knowledge within
these pages, offering their insights into everything from sound mobile design principles
and constraints, to efficient rendering, mixing 2D and 3D, lighting, texture mapping,
skinning and morphing. Along the way, readers will benefit from the hundreds of
included tips, tricks and caveats. Written by experts at Nokia whose workshops at
industry conferences are blockbusters The programs used in the examples are featured
in thousands of professional courses each year
Cg is a complete programming environment for the fast creation of special effects and
real-time cinematic quality experiences on multiple platforms. This text provides a guide
to the Cg graphics language.
OpenGL Programming Guide
OpenGL Superbible
Interactive 3D Graphics Programming with WebGL
Beginning Android Games
The Pragmatic Programmer
The Official Guide to Learning OpenGL, Version 4. 5
Using the new OpenCL (Open Computing Language) standard, you can write
applications that access all available programming resources: CPUs, GPUs, and other
processors such as DSPs and the Cell/B.E. processor. Already implemented by Apple,
AMD, Intel, IBM, NVIDIA, and other leaders, OpenCL has outstanding potential for PCs,
servers, handheld/embedded devices, high performance computing, and even cloud
systems. This is the first comprehensive, authoritative, and practical guide to OpenCL
1.1 specifically for working developers and software architects. Written by five
leading OpenCL authorities, OpenCL Programming Guide covers the entire
specification. It reviews key use cases, shows how OpenCL can express a wide range
of parallel algorithms, and offers complete reference material on both the API and
OpenCL C programming language. Through complete case studies and downloadable
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code examples, the authors show how to write complex parallel programs that
decompose workloads across many different devices. They also present all the
essentials of OpenCL software performance optimization, including probing and
adapting to hardware. Coverage includes Understanding OpenCL’s architecture,
concepts, terminology, goals, and rationale Programming with OpenCL C and the
runtime API Using buffers, sub-buffers, images, samplers, and events Sharing and
synchronizing data with OpenGL and Microsoft’s Direct3D Simplifying development
with the C++ Wrapper API Using OpenCL Embedded Profiles to support devices
ranging from cellphones to supercomputer nodes Case studies dealing with physics
simulation; image and signal processing, such as image histograms, edge detection
filters, Fast Fourier Transforms, and optical flow; math libraries, such as matrix
multiplication and high-performance sparse matrix multiplication; and more Source
code for this book is available at https://code.google.com/p/opencl-book-samples/
Please note that this title's color insert (referred to as "Plates" within the text) is not
available for this digital product. OpenGL is a powerful software interface used to
produce high-quality, computer-generated images and interactive applications using
2D and 3D objects, bitmaps, and color images. The OpenGL® Programming Guide,
Seventh Edition , provides definitive and comprehensive information on OpenGL and
the OpenGL Utility Library. The previous edition covered OpenGL through Version
2.1. This seventh edition of the best-selling “red book” describes the latest features
of OpenGL Versions 3.0 and 3.1. You will find clear explanations of OpenGL
functionality and many basic computer graphics techniques, such as building and
rendering 3D models; interactively viewing objects from different perspective points;
and using shading, lighting, and texturing effects for greater realism. In addition, this
book provides in-depth coverage of advanced techniques, including texture mapping,
antialiasing, fog and atmospheric effects, NURBS, image processing, and more. The
text also explores other key topics such as enhancing performance, OpenGL
extensions, and cross-platform techniques. This seventh edition has been updated to
include the newest features of OpenGL Versions 3.0 and 3.1, including Using
framebuffer objects for off-screen rendering and texture updates Examples of the
various new buffer object types, including uniform-buffer objects, transform feedback
buffers, and vertex array objects Using texture arrays to increase performance when
using numerous textures Efficient rendering using primitive restart and conditional
rendering Discussion of OpenGL’s deprecation mechanism and how to verify your
programs for future versions of OpenGL This edition continues the discussion of the
OpenGL Shading Language (GLSL) and explains the mechanics of using this language
to create complex graphics effects and boost the computational power of OpenGL.
The OpenGL Technical Library provides tutorial and reference books for OpenGL. The
Library enables programmers to gain a practical understanding of OpenGL and shows
them how to unlock its full potential. Originally developed by SGI, the Library
continues to evolve under the auspices of the Khronos OpenGL ARB Working Group,
an industry consortium responsible for guiding the evolution of OpenGL and related
technologies.
In Pro OpenGL ES for Android, you'll find out how to harness the full power of OpenGL
ES, and design your own 3D applications by building a fully-functional 3D solar
system model using Open GL ES! OpenGL has set the standard for 3D computer
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graphics, and is an essential aspect of Android development. This book offers
everything you need to know, from basic mathematical concepts to advanced coding
techniques. You'll learn by building a fascinating 3D solar system simulator! After
introducing Open GL ES, Pro OpenGL ES for Android explains the basics of 3D math
and then orients you to the native Android 3D libraries you'll be using in your own 3D
games and the solar system project you'll build using this book. Through the solar
system example project, you'll learn how to incorporate a variety of graphic and
animation techniques into your applications. You will also discover how the full
spectrum of 3D development that awaits, with topics such as lighting, texturemapping, modeling, shaders, blending modes, and several more advanced concepts.
By the time you finish Pro OpenGL ES for Android, you'll have learned all the skills
you'll need to build your own incredible 3D applications, based on one of the most
powerful 3D libraries available.
Wolfgang Engel’s GPU Pro 360 Guide to Geometry Manipulation gathers all the
cutting-edge information from his previous seven GPU Pro volumes into a convenient
single source anthology that covers geometry manipulation in computer graphics.
This volume is complete with 19 articles by leading programmers that focus on the
ability of graphics processing units to process and generate geometry in exciting
ways. GPU Pro 360 Guide to Geometry Manipulation is comprised of ready-to-use
ideas and efficient procedures that can help solve many computer graphics
programming challenges that may arise. Key Features: Presents tips and tricks on
real-time rendering of special effects and visualization data on common consumer
software platforms such as PCs, video consoles, mobile devices Covers specific
challenges involved in creating games on various platforms Explores the latest
developments in the rapidly evolving field of real-time rendering Takes a practical
approach that helps graphics programmers solve their daily challenges
GPU Pro 6
with OpenGL ES and M3G
Real-Time 3D Graphics with WebGL 2
Real-Time Collision Detection
A Hands-on Guide to Modern 3D Graphics Programming
3D Computer Graphics

OpenGL ES is the standard graphics API used for mobile and
embedded systems. Despite its widespread use, there is a
lack of material that addresses the balance of both theory
and practice in OpenGL ES. JungHyun Han’s Introduction to
Computer Graphics with OpenGL ES achieves this perfect
balance. Han’s depiction of theory and practice illustrates
how 3D graphics fundamentals are implemented. Theoretical or
mathematical details around real-time graphics are also
presented in a way that allows readers to quickly move on to
practical programming. Additionally, this book presents
OpenGL ES and shader code on many topics. Industry
professionals, as well as, students in Computer Graphics and
Game Programming courses will find this book of importance.
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What does it take to build an iPhone app with stunning 3D
graphics? This book will show you how to apply OpenGL
graphics programming techniques to any device running the
iPhone OS -- including the iPad and iPod Touch -- with no
iPhone development or 3D graphics experience required.
iPhone 3D Programming provides clear step-by-step
instructions, as well as lots of practical advice, for using
the iPhone SDK and OpenGL. You'll build several graphics
programs -- progressing from simple to more complex examples
-- that focus on lighting, textures, blending, augmented
reality, optimization for performance and speed, and much
more. All you need to get started is a solid understanding
of C++ and a great idea for an app. Learn fundamental
graphics concepts, including transformation matrices,
quaternions, and more Get set up for iPhone development with
the Xcode environment Become familiar with versions 1.1 and
2.0 of the OpenGL ES API, and learn to use vertex buffer
objects, lighting, texturing, and shaders Use the iPhone's
touch screen, compass, and accelerometer to build
interactivity into graphics applications Build iPhone
graphics applications such as a 3D wireframe viewer, a
simple augmented reality application, a spring system
simulation, and more
Get Started Fast with Modern OpenGL ES Graphics Programming
for iPhone, iPod touch, and iPad OpenGL ES technology
underlies the user interface and graphical capabilities of
Apple’s iPhone, iPod touch, and iPad–as well as devices
ranging from video-game consoles and aircraft-cockpit
displays to non-Apple smartphones. In this friendly,
thorough introduction, Erik M. Buck shows how to make the
most of Open GL ES in Apple’s iOS environment. This highly
anticipated title focuses on modern, efficient approaches
that use the newest versions of OpenGL ES, helping you avoid
the irrelevant, obsolete, and misleading techniques that
litter the Internet. Buck embraces Objective-C and Cocoa
Touch, showing how to leverage Apple’s powerful, elegant
GLKit framework to maximize your productivity, achieve tight
platform integration, and deliver exceptionally polished
apps. If you’ve written C or C++ code and know objectoriented programming basics, this title brings together
everything you need to fully master OpenGL ES graphics for
iOS–including downloadable examples specifically designed to
jumpstart your own projects. Coverage includes •
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Understanding core OpenGL ES computer graphics concepts and
iOS graphics architecture • Integrating Cocoa Touch with
OpenGL ES to leverage the power of Apple’s platform •
Creating textures from start to finish: opacity, blending,
multi-texturing, and compression • Simulating ambient,
diffuse, and specular light • Using transformations to
render 3D geometric objects from any point of view •
Animating scenes by controlling time through application
logic • Partitioning data to draw expansive outdoor scenes
with rolling terrain • Detecting and handling user
interaction with 3D geometry • Implementing special effects
ranging from skyboxes to particles and billboards •
Systematically optimizing graphics performance •
Understanding the essential linear algebra concepts used in
computer graphics • Designing and constructing a complete
simulation that incorporates everything you’ve learned
Thoroughly revised, this third edition focuses on modern
techniques used to generate synthetic three-dimensional
images in a fraction of a second. With the advent of
programmable shaders, a wide variety of new algorithms have
arisen and evolved over the past few years. This edition
discusses current, practical rendering methods used in games
and other applications. It also presents a solid theoretical
framework and relevant mathematics for the field of
interactive computer graphics, all in an approachable style.
The authors have made the figures used in the book available
for download for fair use.:Download Figures.
3D Graphics Rendering Cookbook
GPU Pro 360 Guide to Mobile Devices
3D Engine Design for Virtual Globes
Developing Graphical Applications with OpenGL ES
Introduction to Computer Graphics with OpenGL ES
Ray Tracing from the Ground Up
OpenGL ES is the industry’s leading software interface and graphics library for
rendering sophisticated 3D graphics on handheld and embedded devices. The newest
version, OpenGL ES 3.0, makes it possible to create stunning visuals for new games and
apps, without compromising device performance or battery life. In the OpenGL ES
3.0 Programming Guide, Second Edition, the authors cover the entire API and Shading
Language. They carefully introduce OpenGL ES 3.0 features such as shadow mapping,
instancing, multiple render targets, uniform buffer objects, texture compression, program
binaries, and transform feedback. Through detailed, downloadable C-based code
examples, you’ll learn how to set up and program every aspect of the graphics pipeline.
Step by step, you’ll move from introductory techniques all the way to advanced perPage 8/18
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pixel lighting and particle systems. Throughout, you’ll find cutting-edge tips for
optimizing performance, maximizing efficiency with both the API and hardware, and
fully leveraging OpenGL ES 3.0 in a wide spectrum of applications. All code has been
built and tested on iOS 7, Android 4.3, Windows (OpenGL ES 3.0 Emulation), and
Ubuntu Linux, and the authors demonstrate how to build OpenGL ES code for each
platform. Coverage includes EGL API: communicating with the native windowing
system, choosing configurations, and creating rendering contexts and surfaces Shaders:
creating and attaching shader objects; compiling shaders; checking for compile errors;
creating, linking, and querying program objects; and using source shaders and program
binaries OpenGL ES Shading Language: variables, types, constructors, structures, arrays,
attributes, uniform blocks, I/O variables, precision qualifiers, and invariance Geometry,
vertices, and primitives: inputting geometry into the pipeline, and assembling it into
primitives 2D/3D, Cubemap, Array texturing: creation, loading, and rendering; texture
wrap modes, filtering, and formats; compressed textures, sampler objects, immutable
textures, pixel unpack buffer objects, and mipmapping Fragment shaders: multitexturing,
fog, alpha test, and user clip planes Fragment operations: scissor, stencil, and depth tests;
multisampling, blending, and dithering Framebuffer objects: rendering to offscreen
surfaces for advanced effects Advanced rendering: per-pixel lighting, environment
mapping, particle systems, image post-processing, procedural textures, shadow mapping,
terrain, and projective texturing Sync objects and fences: synchronizing within host
application and GPU execution This edition of the book includes a color insert of the
OpenGL ES 3.0 API and OpenGL ES Shading Language 3.0 Reference Cards created
by Khronos. The reference cards contain a complete list of all of the functions in
OpenGL ES 3.0 along with all of the types, operators, qualifiers, built-ins, and functions
in the OpenGL ES Shading Language.
Explaining how graphics programs using Release 1.1, the latest release of OpenGL, this
book presents the overall structure of OpenGL and discusses in detail every OpenGL
feature including the new features introduced in Release 1.1. Numerous programming
examples in C show how to use OpenGL functions. Also includes 16 pages of full-color
examples.
What others in the trenches say about The Pragmatic Programmer... “The cool thing
about this book is that it’s great for keeping the programming process fresh. The book
helps you to continue to grow and clearly comes from people who have been there.”
—Kent Beck, author of Extreme Programming Explained: Embrace Change “I found
this book to be a great mix of solid advice and wonderful analogies!” —Martin Fowler,
author of Refactoring and UML Distilled “I would buy a copy, read it twice, then tell all
my colleagues to run out and grab a copy. This is a book I would never loan because I
would worry about it being lost.” —Kevin Ruland, Management Science, MSGLogistics “The wisdom and practical experience of the authors is obvious. The topics
presented are relevant and useful.... By far its greatest strength for me has been the
outstanding analogies—tracer bullets, broken windows, and the fabulous helicopter-based
explanation of the need for orthogonality, especially in a crisis situation. I have little doubt
that this book will eventually become an excellent source of useful information for
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journeymen programmers and expert mentors alike.” —John Lakos, author of LargeScale C++ Software Design “This is the sort of book I will buy a dozen copies of when it
comes out so I can give it to my clients.” —Eric Vought, Software Engineer “Most
modern books on software development fail to cover the basics of what makes a great
software developer, instead spending their time on syntax or technology where in reality
the greatest leverage possible for any software team is in having talented developers who
really know their craft well. An excellent book.” —Pete McBreen, Independent
Consultant “Since reading this book, I have implemented many of the practical
suggestions and tips it contains. Across the board, they have saved my company time and
money while helping me get my job done quicker! This should be a desktop reference for
everyone who works with code for a living.” —Jared Richardson, Senior Software
Developer, iRenaissance, Inc. “I would like to see this issued to every new employee at
my company....” —Chris Cleeland, Senior Software Engineer, Object Computing, Inc.
“If I’m putting together a project, it’s the authors of this book that I want. . . . And
failing that I’d settle for people who’ve read their book.” —Ward Cunningham
Straight from the programming trenches, The Pragmatic Programmer cuts through the
increasing specialization and technicalities of modern software development to examine
the core process--taking a requirement and producing working, maintainable code that
delights its users. It covers topics ranging from personal responsibility and career
development to architectural techniques for keeping your code flexible and easy to adapt
and reuse. Read this book, and you'll learn how to Fight software rot; Avoid the trap of
duplicating knowledge; Write flexible, dynamic, and adaptable code; Avoid programming
by coincidence; Bullet-proof your code with contracts, assertions, and exceptions;
Capture real requirements; Test ruthlessly and effectively; Delight your users; Build teams
of pragmatic programmers; and Make your developments more precise with automation.
Written as a series of self-contained sections and filled with entertaining anecdotes,
thoughtful examples, and interesting analogies, The Pragmatic Programmer illustrates the
best practices and major pitfalls of many different aspects of software development.
Whether you're a new coder, an experienced programmer, or a manager responsible for
software projects, use these lessons daily, and you'll quickly see improvements in personal
productivity, accuracy, and job satisfaction. You'll learn skills and develop habits and
attitudes that form the foundation for long-term success in your career. You'll become a
Pragmatic Programmer.
Get Real-World Insight from Experienced Professionals in the OpenGL Community
With OpenGL, OpenGL ES, and WebGL, real-time rendering is becoming available
everywhere, from AAA games to mobile phones to web pages. Assembling contributions
from experienced developers, vendors, researchers, and educators, OpenGL Insights
presents real-world techniques for intermediate and advanced OpenGL, OpenGL ES,
and WebGL developers. Go Beyond the Basics The book thoroughly covers a range of
topics, including OpenGL 4.2 and recent extensions. It explains how to optimize for
mobile devices, explores the design of WebGL libraries, and discusses OpenGL in the
classroom. The contributors also examine asynchronous buffer and texture transfers,
performance state tracking, and programmable vertex pulling. Sharpen Your Skills
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Focusing on current and emerging techniques for the OpenGL family of APIs, this book
demonstrates the breadth and depth of OpenGL. Readers will gain practical skills to solve
problems related to performance, rendering, profiling, framework design, and more.
A Quick-Start Guide
OpenGL ES 2 for Android
Advanced Rendering Techniques
A Mathematical Introduction with OpenGL
OpenCL Programming Guide
For Mobile Game and Graphics Development
This book gathers all the content from the GPU Pro series (Vols 1-7; 2010-2016) into a
convenient single source anthology covering rendering techniques in computer
graphics. It covers ready-to-use ideas and procedures that can help solve many
computer graphics programming challenges. The articles by leading
programmerscontained in this volume reflects the methods and techniques used to
sample real-world phenomenon or to model special effects using these methods and
techniques in their work.
GPU Pro4: Advanced Rendering Techniques presents ready-to-use ideas and
procedures that can help solve many of your day-to-day graphics programming
challenges. Focusing on interactive media and games, the book covers up-to-date
methods for producing real-time graphics. Section editors Wolfgang Engel, Christopher
Oat, Carsten Dachsbacher, Michal Valient, Wessam Bahnassi, and Sebastien StLaurent have once again assembled a high-quality collection of cutting-edge techniques
for advanced graphics processing unit (GPU) programming. Divided into six sections,
the book begins with discussions on the ability of GPUs to process and generate
geometry in exciting ways. It next introduces new shading and global illumination
techniques for the latest real-time rendering engines and explains how image space
algorithms are becoming a key way to achieve a more realistic and higher quality final
image. Moving on to the difficult task of rendering shadows, the book describes the
state of the art in real-time shadow maps. It then covers game engine design, including
quality, optimization, and high-level architecture. The final section explores approaches
that go beyond the normal pixel and triangle scope of GPUs as well as techniques that
take advantage of the parallelism of modern graphic processors in a variety of
applications. Useful to beginners and seasoned game and graphics programmers alike,
this color book offers practical tips and techniques for creating real-time graphics.
Example programs and source code are available for download on the book’s CRC
Press web page. The directory structure of the online material closely follows the book
structure by using the chapter numbers as the name of the subdirectory.
Everything you need to know about developing hardware-accelerated 3D graphics with
WebGL! As the newest technology for creating 3D graphics on the web, in both games,
applications, and on regular websites, WebGL gives web developers the capability to
produce eye-popping graphics. This book teaches you how to use WebGL to create
stunning cross-platform apps. The book features several detailed examples that show
you how to develop 3D graphics with WebGL, including explanations of code snippets
that help you understand the why behind the how. You will also develop a stronger
understanding of WebGL development from coverage that: •Provides a comprehensive
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overview of WebGL and shows how it relates to other graphics-related technologies
•Addresses important topics such as the WebGL graphics pipeline, 3D transformations,
texturing and lighting •Teaches you how to write vertex shaders and fragment shaders
for WebGL •Includes a lot of useful guidelines, tips, and tricks for WebGL performance
optimizations Professional WebGL Programming is the first book on the market to delve
into this fascinating topic and it puts you on your way to mastering the possibilities that
exist with WebGL.
With the increase in computing speed and due to the high quality of the optical effects it
achieves, ray tracing is becoming a popular choice for interactive and animated
rendering. This book takes readers through the whole process of building a modern ray
tracer from scratch in C++. All concepts and processes are explained in detail with the
aid o
WebGL Insights
Learn OpenGL ES
Real-Time Rendering
HTML5 Game Development Insights
Developing 3D Graphics for the Web
WebGL Programming Guide
This book, the third volume in the popular Game Engine Gems series,
contains 22 new chapters that concisely present particular techniques,
describe clever tricks, or offer practical advice within the subject
of game engine development. Each chapter is filled with the expert
knowledge and wisdom of seasoned professionals from both industry and
acade
This textbook, first published in 2003, emphasises the fundamentals
and the mathematics underlying computer graphics. The minimal
prerequisites, a basic knowledge of calculus and vectors plus some
programming experience in C or C++, make the book suitable for self
study or for use as an advanced undergraduate or introductory graduate
text. The author gives a thorough treatment of transformations and
viewing, lighting and shading models, interpolation and averaging,
Bézier curves and B-splines, ray tracing and radiosity, and
intersection testing with rays. Additional topics, covered in less
depth, include texture mapping and colour theory. The book covers some
aspects of animation, including quaternions, orientation, and inverse
kinematics, and includes source code for a Ray Tracing software
package. The book is intended for use along with any OpenGL
programming book, but the crucial features of OpenGL are briefly
covered to help readers get up to speed. Accompanying software is
available freely from the book's web site.
Printed in full color. Android is booming like never before, with
millions of devices shipping every day. It's never been a better time
to learn how to create your own 3D games and live wallpaper for
Android. You'll find out all about shaders and the OpenGL pipeline,
and discover the power of OpenGL ES 2.0, which is much more featurerich than its predecessor. If you can program in Java and you have a
creative vision that you'd like to share with the world, then this is
the book for you. This book will teach you everything you need to know
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to create compelling graphics on Android. You'll learn the basics of
OpenGL by building a simple game of air hockey, and along the way,
you'll see how to initialize OpenGL and program the graphics pipeline
using shaders. Each lesson builds upon the one before it, as you add
colors, shading, 3D projections, touch interaction, and more. Then,
you'll find out how to turn your idea into a live wallpaper that can
run on the home screen. You'll learn about more advanced effects
involving particles, lighting models, and the depth buffer. You'll
understand what to look for when debugging your program, and what to
watch out for when deploying to the market. OpenGL can be somewhat of
a dark art to the uninitiated. As you read this book, you'll learn
each new concept from first principles. You won't just learn about a
feature; you'll also understand how it works, and why it works the way
it does. Everything you learn is forward-compatible with the justreleased OpenGL ES 3, and you can even apply these techniques to other
platforms, such as iOS or HTML5 WebGL.
Build a 3D rendering engine from scratch while solving problems in a
step-by-step way with the help of useful recipes Key Features Learn to
integrate modern rendering techniques into a single performant 3D
rendering engine Leverage Vulkan to render 3D content, use AZDO in
OpenGL applications, and understand modern real-time rendering methods
Implement a physically based rendering pipeline from scratch in Vulkan
and OpenGL Book Description OpenGL is a popular cross-language, crossplatform application programming interface (API) used for rendering 2D
and 3D graphics, while Vulkan is a low-overhead, cross-platform 3D
graphics API that targets high-performance applications. 3D Graphics
Rendering Cookbook helps you learn about modern graphics rendering
algorithms and techniques using C++ programming along with OpenGL and
Vulkan APIs. The book begins by setting up a development environment
and takes you through the steps involved in building a 3D rendering
engine with the help of basic, yet self-contained, recipes. Each
recipe will enable you to incrementally add features to your codebase
and show you how to integrate different 3D rendering techniques and
algorithms into one large project. You'll also get to grips with core
techniques such as physically based rendering, image-based rendering,
and CPU/GPU geometry culling, to name a few. As you advance, you'll
explore common techniques and solutions that will help you to work
with large datasets for 2D and 3D rendering. Finally, you'll discover
how to apply optimization techniques to build performant and featurerich graphics applications. By the end of this 3D rendering book,
you'll have gained an improved understanding of best practices used in
modern graphics APIs and be able to create fast and versatile 3D
rendering frameworks. What you will learn Improve the performance of
legacy OpenGL applications Manage a substantial amount of content in
real-time 3D rendering engines Discover how to debug and profile
graphics applications Understand how to use the Approaching Zero
Driver Overhead (AZDO) philosophy in OpenGL Integrate various
rendering techniques into a single application Find out how to develop
Vulkan applications Implement a physically based rendering pipeline
from scratch Integrate a physics library with your rendering engine
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Who this book is for This book is for 3D graphics developers who are
familiar with the mathematical fundamentals of 3D rendering and want
to gain expertise in writing fast rendering engines with advanced
techniques using C++ libraries and APIs. A solid understanding of C++
and basic linear algebra, as well as experience in creating custom 3D
applications without using premade rendering engines is required.
Game Engine Gems 3
GPU Pro 4
The Official Guide to Learning OpenGL, Version 1.1
Theory and Practice
A comprehensive guide to exploring rendering algorithms in modern
OpenGL and Vulkan
OpenGL Insights
Written by an expert in the game industry, Christer Ericson's new book is a comprehensive guide
to the components of efficient real-time collision detection systems. The book provides the tools
and know-how needed to implement industrial-strength collision detection for the highly detailed
dynamic environments of applications such as 3D games, virt
In GPU Pro5: Advanced Rendering Techniques, section editors Wolfgang Engel, Christopher Oat,
Carsten Dachsbacher, Michal Valient, Wessam Bahnassi, and Marius Bjorge have once again
assembled a high-quality collection of cutting-edge techniques for advanced graphics processing
unit (GPU) programming. Divided into six sections, the book covers rendering, lighting, effects in
image space, mobile devices, 3D engine design, and compute. It explores rasterization of liquids,
ray tracing of art assets that would otherwise be used in a rasterized engine, physically based area
lights, volumetric light effects, screen-space grass, the usage of quaternions, and a quadtree
implementation on the GPU. It also addresses the latest developments in deferred lighting on
mobile devices, OpenCL optimizations for mobile devices, morph targets, and tiled deferred
blending methods. In color throughout, GPU Pro5 is the only book that incorporates contributions
from more than 50 experts who cover the latest developments in graphics programming for games
and movies. It presents ready-to-use ideas and procedures that can help solve many of your daily
graphics programming challenges. Example programs with source code are provided on the
book’s CRC Press web page.
Given its ubiquity, plugin-free deployment, and ease of development, the adoption of WebGL is on
the rise. Skilled WebGL developers provide organizations with the ability to develop and
implement efficient and robust solutions-creating a growing demand for skilled WebGL
developers.WebGL Insights shares experience-backed lessons learned by the WebGL
A comprehensive guide with 80+ examples on 3D programming in WebGL 2, covering computer
graphics topics such as rendering, 3D math, camera, and more Key Features Create visually
stunning, high-performance 3D applications for the web with WebGL 2 A complete course on 3D
computer graphics: rendering, 3D math, lighting, cameras, and more Unlock a variety of new and
advanced features offered in WebGL 2 Book Description As highly interactive applications have
become an increasingly important part of the user experience, WebGL is a unique and cuttingedge technology that brings hardware-accelerated 3D graphics to the web. Packed with 80+
examples, this book guides readers through the landscape of real-time computer graphics using
WebGL 2. Each chapter covers foundational concepts in 3D graphics programming with various
implementations. Topics are always associated with exercises for a hands-on approach to learning.
This book presents a clear roadmap to learning real-time 3D computer graphics with WebGL 2.
Each chapter starts with a summary of the learning goals for the chapter, followed by a detailed
description of each topic. The book offers example-rich, up-to-date introductions to a wide range
of essential 3D computer graphics topics, including rendering, colors, textures, transformations,
framebuffers, lights, surfaces, blending, geometry construction, advanced techniques, and more.
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With each chapter, you will "level up" your 3D graphics programming skills. This book will
become your trustworthy companion in developing highly interactive 3D web applications with
WebGL and JavaScript. What you will learn Understand the rendering pipeline provided in
WebGL Build and render 3D objects with WebGL Develop lights using shaders, 3D math, and the
physics of light reflection Create a camera and use it to navigate a 3D scene Use texturing,
lighting, and shading techniques to render realistic 3D scenes Implement object selection and
interaction in a 3D scene Cover advanced techniques for creating immersive and compelling
scenes Learn new and advanced features offered in WebGL 2 Who this book is for This book is
intended for developers who are interested in building highly interactive 3D applications for the
web. A basic understanding of JavaScript is necessary; no prior computer graphics or WebGL
knowledge is required.
Professional WebGL Programming
From Journeyman to Master
OpenGL ES 3.0 Programming Guide
Graphics Shaders
The Official Guide to Learning OpenGL, Version 4.3
iPhone 3D Programming
Learn all of the basics needed to join the ranks of successful Android
game developers. You'll start with game design fundamentals and Android
programming basics, and then progress toward creating your own basic
game engine and playable game apps that work on Android smartphones
and tablets. Beginning Android Games, Third Edition gives you everything
you need to branch out and write your own Android games for a variety of
hardware. Do you have an awesome idea for the next break-through
mobile gaming title? Beginning Android Games will help you kick-start
your project. This book will guide you through the process of making
several example game apps using APIs available in Android. What You'll
Learn Gain the fundamentals of game programming in the context of the
Android platform Use Android's APIs for graphics, audio, and user input
to reflect those fundamentals Develop two 2D games from scratch, based
on Canvas API and OpenGL ES Create a full-featured 3D game Publish
your games, get crash reports, and support your users Complete your own
playable 2D OpenGL games Who This Book Is For People with a basic
knowledge of Java who want to write games on the Android platform. It
also offers information for experienced game developers about the pitfalls
and peculiarities of the platform.
OpenGL� SuperBible, Sixth Edition, is the definitive programmer's guide,
tutorial, and reference for the world's leading 3D API for real-time
computer graphics, OpenGL 4.3. The best all-around introduction to
OpenGL for developers at all levels of experience, it clearly explains both
the newest API and indispensable related concepts. You'll find up-to-date,
hands-on guidance for all facets of modern OpenGL development on both
desktop and mobile platforms, including transformations, texture
mapping, shaders, buffers, geometry management, and much more.
Extensively revised, this edition presents many new OpenGL 4.3 features,
including compute shaders, texture views, indirect draws, and enhanced
API debugging. It has been reorganized to focus more tightly on the API,
to cover the entire pipeline earlier, and to help you thoroughly understand
the interactions between OpenGL and graphics hardware. Coverage
includes A practical introduction to the essentials of realtime 3D graphics
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Core OpenGL 4.3 techniques for rendering, transformations, and texturing
Foundational math for creating interesting 3D graphics with OpenGL
Writing your own shaders, with examples to get you started Crossplatform OpenGL, including essential platform-specific API initialization
material for Linux, OS X, and Windows Vertex processing, drawing
commands, primitive processing, fragments, and framebuffers Using
compute shaders to harness today's graphics cards for more than graphics
Monitoring and controlling the OpenGL graphics pipeline Advanced
rendering: light simulation, artistic and non-photo-realistic rendering,
and deferred shading Modern OpenGL debugging and performance
optimization Bonus material and sample code are available from the
companion Web site, openglsuperbible.com.
Supported with code examples and the authors’ real-world experience,
this book offers the first guide to engine design and rendering algorithms
for virtual globe applications like Google Earth and NASA World Wind.
The content is also useful for general graphics and games, especially
planet and massive-world engines. With pragmatic advice throughout, it is
essential reading for practitioners, researchers, and hobbyists in these
areas, and can be used as a text for a special topics course in computer
graphics. Topics covered include: Rendering globes, planet-sized terrain,
and vector data Multithread resource management Out-of-core algorithms
Shader-based renderer design
Discover how to build impressive 3D graphics with the next-generation
graphics API—Vulkan About This Book Get started with the Vulkan API
and its programming techniques using the easy-to-follow examples to
create stunning 3D graphics Understand memory management in Vulkan
and implement image and buffer resources Get hands-on with the drawing
process and synchronization, and render a 3D graphics scene with the
Vulkan graphics pipeline Who This Book Is For This book is ideal for
graphic programmers who want to get up and running with Vulkan. It's
also great for programmers who have experience with OpenGL and other
graphic APIs who want to take advantage of next generation APIs. A good
knowledge of C/C++ is expected. What You Will Learn Learn fundamentals
of Vulkan programing model to harness the power of modern GPU devices.
Implement device, command buffer and queues to get connected with the
physical hardware. Explore various validation layers and learn how to use
it for debugging Vulkan application. Get a grip on memory management
to control host and device memory operations. Understand and implement
buffer and image resource types in Vulkan. Define drawing operations in
the Render pass and implement graphics pipeline. Manage GLSL shader
using SPIR-V and update the shader resources with descriptor sets and
push constants. Learn the drawing process, manage resources with
synchronization objects and render 3D scene output on screen with
Swapchain. Bring realism to your rendered 3D scene with textures, and
implement linear and optimal textures In Detail Vulkan, the next
generation graphics and compute API, is the latest offering by Khronos.
This API is the successor of OpenGL and unlike OpenGL, it offers great
flexibility and high performance capabilities to control modern GPU
devices. With this book, you'll get great insights into the workings of
Vulkan and how you can make stunning graphics run with minimum
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hardware requirements. We begin with a brief introduction to the Vulkan
system and show you its distinct features with the successor to the
OpenGL API. First, you will see how to establish a connection with
hardware devices to query the available queues, memory types, and
capabilities offered. Vulkan is verbose, so before diving deep into
programing, you'll get to grips with debugging techniques so even firsttimers can overcome error traps using Vulkan's layer and extension
features. You'll get a grip on command buffers and acquire the knowledge
to record various operation commands into command buffer and submit it
to a proper queue for GPU processing. We'll take a detailed look at
memory management and demonstrate the use of buffer and image
resources to create drawing textures and image views for the presentation
engine and vertex buffers to store geometry information. You'll get a brief
overview of SPIR-V, the new way to manage shaders, and you'll define the
drawing operations as a single unit of work in the Render pass with the
help of attachments and subpasses. You'll also create frame buffers and
build a solid graphics pipeline, as well as making use of the synchronizing
mechanism to manage GPU and CPU hand-shaking. By the end, you'll
know everything you need to know to get your hands dirty with the coolest
Graphics API on the block. Style and approach This book takes a practical
approach to guide you through the Vulkan API, and you will get to build
an application throughout the course of the book. Since you are expected
to be familiar with C/C++, there is not much hand-holding throughout the
course of the book.
GPU Pro 5
Learn OpenGL
Mobile 3D Graphics
Pro OpenGL ES for Android
The Definitive Guide to Programmable Real-time Graphics
Learn Modern OpenGL Graphics Programming in a Step-by-step Fashion.
HTML5 Game Development Insights is a from-the-trenches collection of tips, tricks,
hacks, and advice straight from professional HTML5 game developers. The 24 chapters
here include unique, cutting edge, and essential techniques for creating and optimizing
modern HTML5 games. You will learn things such as using the Gamepad API, real-time
networking, getting 60fps full screen HTML5 games on mobile, using languages such
as Dart and TypeScript, and tips for streamlining and automating your workflow. Game
development is a complex topic, but you don't need to reinvent the wheel. HTML5
Game Development Insights will teach you how the pros do it. The book is comprised
of six main sections: Performance; Game Media: Sound and Rendering; Networking,
Load Times, and Assets; Mobile Techniques and Advice; Cross-Language JavaScript;
Tools and Useful Libraries. Within each of these sections, you will find tips that will
help you work faster and more efficiently and achieve better results. Presented as a
series of short chapters from various professionals in the HTML5 gaming industry, all
of the source code for each article is included and can be used by advanced
programmers immediately.
Using WebGL®, you can create sophisticated interactive 3D graphics inside web
browsers, without plug-ins. WebGL makes it possible to build a new generation of 3D
web games, user interfaces, and information visualization solutions that will run on any
standard web browser, and on PCs, smartphones, tablets, game consoles, or other
devices. WebGL Programming Guide will help you get started quickly with interactive
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WebGL 3D programming, even if you have no prior knowledge of HTML5, JavaScript,
3D graphics, mathematics, or OpenGL. You’ll learn step-by-step, through realistic
examples, building your skills as you move from simple to complex solutions for
building visually appealing web pages and 3D applications with WebGL. Media, 3D
graphics, and WebGL pioneers Dr. Kouichi Matsuda and Dr. Rodger Lea offer easy-tounderstand tutorials on key aspects of WebGL, plus 100 downloadable sample
programs, each demonstrating a specific WebGL topic. You’ll move from basic
techniques such as rendering, animating, and texturing triangles, all the way to
advanced techniques such as fogging, shadowing, shader switching, and displaying 3D
models generated by Blender or other authoring tools. This book won’t just teach you
WebGL best practices, it will give you a library of code to jumpstart your own projects.
Coverage includes: • WebGL’s origin, core concepts, features, advantages, and
integration with other web standards • How and basic WebGL functions work together
to deliver 3D graphics • Shader development with OpenGL ES Shading Language
(GLSL ES) • 3D scene drawing: representing user views, controlling space volume,
clipping, object creation, and perspective • Achieving greater realism through lighting
and hierarchical objects • Advanced techniques: object manipulation, heads-up
displays, alpha blending, shader switching, and more • Valuable reference appendixes
covering key issues ranging from coordinate systems to matrices and shader loading
to web browser settings This is the newest text in the OpenGL Technical Library,
Addison-Wesley’s definitive collection of programming guides an reference manuals
for OpenGL and its related technologies. The Library enables programmers to gain a
practical understanding of OpenGL and the other Khronos application-programming
libraries including OpenGL ES and OpenCL. All of the technologies in the OpenGL
Technical Library evolve under the auspices of the Khronos Group, the industry
consortium guiding the evolution of modern, open-standards media APIs.
Want to create sophisticated games and graphics-intensive apps? Learn OpenGL ES
gets you started immediately with OpenGL ES. After mastering the basics of OpenGL
ES itself, you will quickly find yourself writing and building game apps, without having
to learn about object oriented programming techniques. This book demonstrates the
use of a powerful open-source modeling tool, Blender. You will be guided, step by step,
through the development of Tank Fence, a dynamic, interactive 3D game. Along the
way you'll gain skills in building apps with Eclipse and the Android SDK or NDK,
rendering graphics using hardware acceleration, and multithreading for performance
and responsiveness. iOS developers will also find this book's information invaluable
when writing their apps. You'll learn everything you need to know about: Creating
simple, efficient game UIs Designing the basic building blocks of an exciting,
interactive 3D game Pulling all the elements together with Blender, a powerful opensource tool for modeling, animation, rendering, compositing, video editing, and game
creation Taking the next big step using custom and inbuilt functions, texturing,
shading, light sources, and more Refining your mobile game app through collision
detection, player-room-obstacle classes, and storage classes Doing all this efficiently
on mobile devices with limited resources and processing
Learning Vulkan
Build interactive 3D applications with JavaScript and WebGL 2 (OpenGL ES 3.0), 2nd
Edition
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