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Abstract

This document contains notes relating to the version 1.3.1 of the OpenGL ES Emulator. This is an EAC release
of version 1.3.1.
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Release Information

Proprietary Notice

Words and logos marked with ® or ™ are registered trademarks or trademarks of ARM Limited in the EU and
other countries, except as otherwise stated below in this proprietary notice. Other brands and names mentioned
herein may be the trademarks of their respective owners.

Neither the whole nor any part of the information contained in, or the product described in, this document may
be adapted or reproduced in any material form except with the prior written permission of the copyright holder.

The product described in this document is subject to continuous developments and improvements. All
particulars of the product and its use contained in this document are given by ARM Limited in good faith.
However, all warranties implied or expressed, including but not limited to implied warranties of merchantability,
or fitness for purpose, are excluded.

This document is intended only to assist the reader in the use of the product. ARM Limited shall not be liable for
any loss or damage arising from the use of any information in this document, or any error or omission in such
information, or any incorrect use of the product.

Document Confidentiality Status

This document is Non-Confidential. The right to use, copy and disclose this document may be subject to license
restrictions in accordance with the terms of the agreement entered into by ARM and the party that ARM
delivered this document to.

Product Quality Status
The information in this document is information on an EAC release product.

Early Access Release status indicates that a deliverable has satisfactorily achieved all criteria for its promotion
to a Mature Release status. It may be delivered in accordance with the contract and be expected to perform as
described in the data-sheet or other specification. However, there remain some elements of uncertainty, solely
for the reason that it cannot finally be validated until the deliverable has been successfully deployed by
customers or partners. Accordingly, the recipient of a deliverable with Early Access Release status may be
directly contributing to the final stage of approval of that deliverable.

ARM Web Address

The ARM website is located at the following address: http://www.arm.com
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Feedback

ARM welcomes feedback on this product and its documentation.

Feedback on this product

If you have any comments or suggestions about this product, contact your supplier and give the following:
e The product name.
e The product revision or version.

e An explanation with as much information as you can provide. Include symptoms if appropriate.

Feedback on this document

If you have any comments on or about this document, please send email to errata@arm.com giving the
following:

e The document title.

e The document number.

e The page number(s) to which your comments refer.
e A concise explanation of your comments.

General suggestion for additions and improvements are also welcome.
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1 PREFACE

This document contains general release information about the OpenGL ES Emulator 1.3.1 EAC deliverables
and covers the following topics:

Deliverables summary.

Details of external tools required.
Build instructions.

Changes and fixes in this release.
Known issues.

Details of testing prior to release.

Note that release 1.3.1 is for Linux only. The changes between releases 1.3.0 and 1.3.1 are irrelevant for
Windows, so Windows users should continue to use release 1.3.0.
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2 PRODUCT DELIVERABLES

2.1 Parts

2.1.1 Windows
The OpenGL ES Emulator for Windows is made available via a Microsoft Installer Package,
OpenGL _ES Emulator vm.vn.vp.vr Win32.msi

Where vm is the major version number, vn is the minor version number, vp is a patch level and vr is the build
number of the package.

2.1.2 Linux
The OpenGL ES Emulator for Linux is made available via a gzipped tar archive,

OpenGL ES Emulator vm.vn.vp.vr Linux.tar.gz

Where vm is the major version number, vn is the minor version number, vp is a patch level and vr is the build
number of the package.
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3 DOCUMENTATION

Additional documentation for the OpenGL ES Emulator is available from http://www.malideveloper.com/. This
documentation comprises:

3.1 OpenGL ES Emulator Errata

This document describes the errata discovered in the implementation of the OpenGL ES Emulator, categorised
by level of severity. Each description includes:

e adescription of where the implementation deviates from the specification,
o the conditions under which erroneous behaviour occurs,

e the implications of the erratum with respect to typical applications,

e the application and limitations of a work-around where possible,

e the status of corrective action.

3.2 OpenGL ES Emulator User Guide

The integration guide provides user information for OpenGL ES Emulator. It describes how to install and
operate the emulator software.

3.3 Release Note

This document contains general release information about the OpenGL ES Emulator product.
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4 REFERENCE PLATFORM

ARM Limited recommends the use of the same platform that was used to develop and test the OpenGL ES
Emulator. This section lists the additional hardware and software that is required.

In general, the OpenGL ES Emulator requires a desktop computer with an OpenGL 2.x capable graphics card.
ARM recommends that you upgrade to the latest drivers from your graphics card vendor. Additionally, for Linux
platforms, the graphics card and drivers must support GLX 1.4.

On platforms without hardware support for OpenGL 2.x, it may be possible to use the Mesa software OpenGL
implementation as an alternative. For more information on this, see section 7.

4.1 The reference platform

The reference platform for the OpenGL ES Emulator is an x86 PC running Microsoft Windows XP SP3 or
Ubuntu 10.04 LTS, with an NVIDIA GeForce 210 graphics card using driver version 197.45 (Windows) and
195.36.15 (Linux).

4.2 Installing the system on the reference platform
To install the system on the reference platform, the following are required:

e For Windows, an up to date version of Windows Installer is needed. This should be kept up-to-date by
your operating system and separate installation is highly unlikely to be necessary.

e For Linux, a version of GNU tar 1.13 or greater is required.
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5 INSTALLATION

5.1 Installation Procedure

On Windows, installation is achieved via the Windows Installer mechanism. Run the installer package and follow
the on-screen instructions. On Linux, installation is performed via extracting the gzipped tarball to a location on
disk.

For complete installation information on both platforms, consult the OpenGL ES Emulator User Guide.

5.2 Directory Structure

By default, the OpenGL ES Emulator will install the following files:
e OpenGL ES Emulator libraries
e Example application
e Development libraries and header files.

For a complete list of the installed components, consult the OpenGL ES Emulator User Guide.
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6 BUILDING APPLICATIONS TO USE THE EMULATOR

6.1 Required Tools
To build applications that use the OpenGL ES Emulator, you will need:

e Microsoft Visual Studio 2005 or higher (Windows only)
e GCC version 4.1.3 and GNU make version 3.80 or later (Linux only)

For information about building applications on your platform (including building the example application), consult
the OpenGL ES Emulator User Guide.

Note: The Emulator libraries have been built for 32-bit systems. To build OpenGL ES applications using 64-bit
systems, an appropriate flag should be passed to the compiler (for example, -m32 for GCC).

GX819-DC-06002 Non-Confidential Page 11 of 16



OpenGL ES Emulator Release Note

7/ MESA SOFTWARE OPENGL IMPLEMENTATION

This section details how to use the OpenGL ES Emulator with Mesa.

Mesa (http://www.mesa3d.org/) is an open-source, cross-platform software implementation of OpenGL. In cases
where there is no available OpenGL 2.x hardware support, Mesa can be used as an alternative. The OpenGL
ES 2.0 Emulator has been tested with Mesa version 7.10.3 on Windows.

To run an OpenGL ES application against Mesa on Linux you need to ensure that the directories containing the
OpenGL ES Emulator shared libraries (11bGLESv2.so, 1ibGLESvl CM.so and 1ibEGL. so) the Mesa
OpenGL shared libraries (1ibGL.so and 1ibGL.so.1) are in the shared library search path at run time. To do
this set the LD_LIBRARY_PATH environment variable to include these directories.

Some versions of Mesa do not provide 11bGL.so. On such systems create a symbolic link called 1ibGL. so
inthe /usr/lib/mesa directory to 1ibGL.so.1.

To run an OpenGL ES application against Mesa on Windows you need to ensure that the folders containing the
OpenGL ES Emulator DLLS (1ibGLESv2.d11l, 1ibGLESvl CM.dll and 1ibEGL.d11) and the Mesa
OpenGL DLL (opengl132.d11) are in the DLL search path at run time. To do this set the PATH environment
variable to include these folders.

To force any OpenGL ES application to use Mesa opengl32.d11 one has to copy the opengl32.d11 to the
executable folder.

Note that, when running with Mesa, shaders must not depend on the definition of GL_ES macro, since this will
not be defined when the shaders are compiled.
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8 KHRONOS CONFORMANCE

The OpenGL ES Emulator has been verified for OpenGL ES 2.0 and OpenGL ES 1.1 conformance to the
OpenGL ES 2.0 and OpenGL ES 1.1 specification via the OpenGL ES 2.0 Emulator Conformance Test Suite
and OpenGL ES 1.1 Emulator Conformance Test Suite, published by the Khronos Group
(http://www.khronos.org/).

8.1 Conformance Test Results

The Khronos Conformance Test Suite was run on the platforms described in section 4.1. The results are as
follows:

OpenGL ES 2.0 Conformance Tests Results

Platform Driver Version Test Result

Windows XP SP3, NVIDIA GeForce 210 197.45 All tests pass
Ubuntu 10.04 LTS, NVIDIA GeForce 210 195.36.15 All tests pass
Ubuntu 10.04 LTS, NVIDIA GeForce 9500 GT 195.36.24 All tests pass

Note: The conformance tests were run after the installation of the Mali GPU Offline Shader Compiler, which
is required to ensure conformant behavior. The Mali GPU Offline Shader Compiler is available from
http://www.malideveloper.com/.

Note: The conformance tests have not yet been run on systems using Mesa.

8.2 OpenGL Driver Workarounds

A number of workarounds are present in the OpenGL ES Emulator to compensate for issues in some OpenGL
drivers that would otherwise prevent the conformance tests from passing. A partial list of workarounds is
presented below:

Workaround Platforms

glFramebufferRenderbuf fer with attachment All platforms.
GL_STENCIL ATTACHMENT is unsupported

glTexImage2D with type as GL_ UNSIGNED SHORT 5 5 5 1 isunsupported All platforms

glRenderbufferStorage with internal format as G RGB5 Al is not Windows and Linux reference
supported platforms.

GX819-DC-06002 Non-Confidential Page 13 of 16


http://www.malideveloper.com/

OpenGL ES Emulator Release Note

9 CHANGES IN FUNCTIONALITY FROM PREVIOUS RELEASES

9.1 Changes from version 1.3.0 EAC

e The OpenGL ES Emulator for Linux now successfully detects Mesa driver version 7.11 and 7.12-dev.

9.2 Changes from versions 1.3.0 Milestone 1

e The OpenGL ES Emulator now includes OpenGL ES 1.1 and OpenGL ES 2.0 support in the package.
Both can be used in a single application.

e The OpenGL ES Emulator now has full Mesa support.

e The OpenGL ES Emulator now includes a high performance mode; in this mode the OpenGL ES
Emulator skips some of the checks on argument values.

9.3 Changes between versions 1.2.0 and 1.2.1 and version 1.3.0
Milestone 1

e The emulator now contains preliminary Mesa support on Windows.

e The emulator now supports the GL_OES_texture npot and GL_EXT texture format BGRA8888
OpenGL ES extensions.

9.4 Changes between versions 1.2.0 and 1.2.1 (Linux only)

e Fix for an issue where g1BindTexture would fail in high-complexity applications on Linux platforms.

9.5 Changes between version 1.1.0 and 1.2.0
e Pixmap Surfaces are now supported by the EGL Library in Linux.
e eglCopyBuffers is now supported by the EGL Library in Linux

e Validated conformance to the OpenGL ES 2.0 specification via the Khronos Conformance Test Suite.
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10 KNOWN ISSUES AND LIMITATIONS

10.1 Known Issues

The known issues affecting the OpenGL ES Emulator are documented in the OpenGL ES Emulator Errata
document, available from http://www.malideveloper.com.

Any issues found subsequent to this release of the OpenGL ES Emulator will be documented in new versions of
the errata document.

10.2 Support

Please contact support@arm.com regarding any issues with the installation and content of this release.

It should be noted that Support of the product will only be provided by ARM if such support is covered by a
current contract with the recipient.
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11 APPENDIX A: GLEE LIBRARY LICENCE

The OpenGL ES Emulator, Windows version, makes use of GLEE. The notice below is reproduced in
accordance with the redistribution conditions of GLEE in binary form.

GLee
GL Easy Extension Library
Version 5.21

By Ben Woodhouse
http://elf-stone.com

LICENSE
Copyright (c) 2006 Ben Woodhouse All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer as the first lines of this file
unmodified.

2. Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY BEN WOODHOUSE " “AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL BEN WOODHOUSE BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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