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This is the eBook of the printed book and may not include any media, website access codes, or print supplements that may come packaged with the bound
book. OpenGL®: A Primer is a concise presentation of fundamental OpenGL, providing readers with a succinct introduction to essential OpenGL
commands as well as detailed listings of OpenGL functions and parameters. Angel uses a top-down philosophy to teach computer graphics based on the
idea that students learn modern computer graphics best if they can start programming significant applications as soon as possible. The book makes it easy
for students to find functions and their descriptions, and supplemental examples are included in every chapter to illustrate core concepts. This primer can be
used both as a companion to a book introducing computer graphics principles and as a stand-alone guide and reference to OpenGL for programmers with a
background in computer graphics.
COMPREHENSIVE COVERAGE OF SHADERS AND THE PROGRAMMABLE PIPELINE From geometric primitives to animation to 3D modeling to
lighting, shading and texturing, Computer Graphics Through OpenGL®: From Theory to Experiments is a comprehensive introduction to computer
graphics which uses an active learning style to teach key concepts. Equally emphasizing theory and practice, the book provides an understanding not only
of the principles of 3D computer graphics, but also the use of the OpenGL® Application Programming Interface (API) to code 3D scenes and animation,
including games and movies. The undergraduate core of the book takes the student from zero knowledge of computer graphics to a mastery of the
fundamental concepts with the ability to code applications using fourth-generation OpenGL®. The remaining chapters explore more advanced topics,
including the structure of curves and surfaces, applications of projective spaces and transformations and the implementation of graphics pipelines. This
book can be used for introductory undergraduate computer graphics courses over one to two semesters. The careful exposition style attempting to explain
each concept in the simplest terms possible should appeal to the self-study student as well. Features • Covers the foundations of 3D computer graphics,
including animation, visual techniques and 3D modeling • Comprehensive coverage of OpenGL® 4.x, including the GLSL and vertex, fragment,
tessellation and geometry shaders • Includes 180 programs with 270 experiments based on them • Contains 750 exercises, 110 worked examples, and 700
four-color illustrations • Requires no previous knowledge of computer graphics • Balances theory with programming practice using a hands-on interactive
approach to explain the underlying concepts
This new edition provides step-by-step instruction on modern 3D graphics shader programming in OpenGL with C++, along with its theoretical
foundations. It is appropriate both for computer science graphics courses and for professionals interested in mastering 3D graphics skills. It has been
designed in a 4-color, “teach-yourself” format with numerous examples that the reader can run just as presented. Every shader stage is explored, from the
basics of modeling, textures, lighting, shadows, etc., through advanced techniques such as tessellation, normal mapping, noise maps, as well as new
chapters on simulating water, stereoscopy, and ray tracing. FEATURES: Covers modern OpenGL 4.0+ shader programming in C++, with instructions for
both PC/Windows and Macintosh Adds new chapters on simulating water, stereoscopy, and ray tracing Includes companion files with code, object models,
figures, and more (also available for downloading by writing to the publisher) Illustrates every technique with running code examples. Everything needed to
install the libraries, and complete source code for each example Includes step-by-step instruction for using each GLSL programmable pipeline stage (vertex,
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tessellation, geometry, and fragment) Explores practical examples for modeling, lighting, and shadows (including soft shadows), terrain, water, and 3D
materials such as wood and marble Explains how to optimize code for tools such as Nvidia’s Nsight debugger.
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 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.
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.
Reviews Rendering has been a required reference for professional graphics practitioners for nearly a decade. This latest edition is as relevant as ever,
covering topics from essential mathematical foundations to advanced techniques used by today’s cutting edge games. -- Gabe Newell, President, Valve,
May 2008 Rendering ... has been completely revised and revamped for its updated third edition, which focuses on modern techniques used to generate threedimensional images in a fraction of the time old processes took. From practical rendering for games to math and details for better interactive applications,
it's not to be missed. -- The Bookwatch, November 2008 You'll get brilliantly lucid explanations of concepts like vertex morphing and variance shadow
mapping—as well as a new respect for the incredible craftsmanship that goes into today's PC games. -- Logan Decker, PC Gamer Magazine , February 2009
This engaging book presents the essential mathematics needed to describe, simulate, and render a 3D world. Reflecting both academic and in-the-trenches
practical experience, the authors teach you how to describe objects and their positions, orientations, and trajectories in 3D using mathematics. The text
provides an introduction to mathematics for game designers, including the fundamentals of coordinate spaces, vectors, and matrices. It also covers
orientation in three dimensions, calculus and dynamics, graphics, and parametric curves.
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 per-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.

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 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.
OpenGL ® SuperBible, Fourth Edition , begins by illuminating the core techniques of “classic” OpenGL graphics programming, from drawing in space to
geometric transformations, from lighting to texture mapping. The authors cover newer OpenGL capabilities, including OpenGL 2.1’s powerful
programmable pipeline, vertex and fragment shaders, and advanced buffers. They also present thorough, up-to-date introductions to OpenGL
implementations on multiple platforms, including Windows, Mac OS X, GNU/Linux, UNIX, and embedded systems. Coverage includes · An entirely new
chapter on OpenGL ES programming for handhelds · Completely rewritten chapters on OpenGL for Mac OS X and GNU/Linux · Up-to-the-minute
coverage of OpenGL on Windows Vista · New material on floating-point color buffers and off-screen rendering · In-depth introductions to 3D modeling
and object composition · Expert techniques for utilizing OpenGL’s programmable shading language · Thorough coverage of curves, surfaces, interactive
graphics, textures, shadows, and much more · A fully updated API reference, and an all-new section of full-color images You’ll rely on this book
constantly—whether you’re learning OpenGL for the first time, deepening your graphics programming expertise, upgrading from older versions of OpenGL,
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or porting applications from other environments. Now part of the OpenGL Technical Library—The official knowledge resource for OpenGL developers 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 OpenGL
Architecture Review Board (ARB) Steering Group (now part of the Khronos Group), an industry consortium responsible for guiding the evolution of
OpenGL and related technologies.
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