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1 Reason for Contribution

Texas Instruments requests some additions and modifications be made to the MGPC white paper.
2 Summary of Contribution

Miscellaneous changes as described in Section 3 below.
3 Detailed Proposal

Section 1: Add a second paragraph to the Scope that clarifies what is not in scope for this white paper:

This white paper is not intended to define standard APIs for game developers or ensure binary portability of games.  There are several industry initiatives such as Khronos Group (with OpenKODE® and OpenGL® ES), WIPI, Java™ and a host of proprietary solutions such as Microsoft’s Direct3D™ Mobile that provide these programmatic interfaces and environments for mobile games.  Rather, this white paper provides guidelines for fundamental architectural and platform considerations that significantly impact application performance regardless of the actual set of APIs that are presented to the game developer.
Section 2 References
Add informative reference to OpenGL ES:
[OGLES1x]
“OpenGL® ES 1.x for fixed function hardware.”  URL: http://www.khronos.org/opengles/1_X 
[OGLES2x]
” OpenGL ES 2.X and the OpenGL ES Shading Language for programmable hardware.” URL: http://www.khronos.org/opengles/2_X 

[OPENKODE]
“OpenKODE - Khronos Open Development Environment.” URL: http://www.khronos.org/openkode 
Section 3.3 Abbreviations

HAS is given as the acronym for “High Speed Access”.  Should be “HSA” 

Clarify “MB” definition to be: One million bytes (actually 1,048,576).

Section 4

Append the following to paragraph 4 (“The time and expense…”):

By the time the port is complete and the game is shipping, a significant fraction of the device’s lifetime in the market has passed, and the developer has lost significant profit opportunity.

Paragraph 6 (“Associated with…”), replace last sentence (“Any single performance measurement, e.g. the polygons per second supported, is not the sole determinate of device performance and as such does not consistently map to user experience.”) with:
Simple performance metrics such as polygons per second or CPU Mhz are at best only loosely correlated with game performance. They do not provide enough information to allow game developers to target specific devices effectively, or to provide a consistent user experience across multiple devices.

Section 5

Paragraph 1, typo in first sentence: performances -> performance

Paragraph 3 (“Class 1…”), change to: 

Class 1 comprises 2D and very simple 3D software-rendered games which make up the majority of mobile games in the market today.  Highly optimized, game-specific graphics software integrated into the game executable is normally the best practice for bringing good quality games to the market
Paragraph 4 (“Class 2…”), biliner -> bilinear. 

Footnote to table: Change ‘video ram’ to ‘video RAM (dedicated to the graphics processor)’
Paragraph 9 (“Row (b)…”) Should be “backface” culling rather than “background”.   Change “viewport culling” to “view frustum culling.” 

Paragraph 13 (“The graphics features…” and succeeding bullets), for the Depth Complexity bullet: change first sentence to read “A measure of the number of overlapping surfaces in a scene”

Table 3, Alpha Blend: there is no particular reason for classes 3 and 4 to differ in alpha blend capability. ES 1.1 and 2.0 HW are about equally good at it.  

Table 3, Shading: For class 3 say “emulated via multipass rendering”. Game developers will know what it means.

Section 6.1

Paragraph 6 (“To allow storage…”), change to “… device needs to provide mass storage, such as a removable memory card or a built-in hard drive.”
Section 6.3

Change “Software Renderer” definition to “Software that generates 2D and/or 3D images using the main application processor (CPU), not specialized graphics hardware “

Change “Hardware Acceleration” definition to “Provides high performance 2D and/or 3D rendering using specialized graphics hardware.  Actual graphics performance may be impacted by the following factors.”.

Paragraph 2 (“Highly optimized…”), typo: accelator -> accelerator

Change second sentence from “It is worth mentioning that some SW renderers may outperform HW accelerator solutions that are poorly architected” to 
It is worth mentioning that SW renderers may outperform HW accelerator solutions in some circumstances. Causes of this can include:

·         Game content that is designed and optimized for SW rendering, and uses the graphics API in ways that are unfriendly to hardware implementations. This is common in legacy mobile applications and in games or middleware written by programmers who lack experience with hardware accelerated graphics.

·         HW accelerators that are poorly integrated with the underlying display system and/or the OS and windowing system. This is common when the system integrator is adding hardware acceleration to a legacy system software architecture.

·         Poorly architected HW accelerators and/or drivers. This is unusual.

Paragraph 3 (“So far,…”), replace first sentence with:

To date, SW implementations of OpenGL ES have not been widely used by game developers. Instead, native games typically include custom rendering engines that take advantage of game-specific optimizations, and are therefore faster than even highly optimized “correct” software implementations of OpenGL ES.

Suggest taking the last sentence (“Any new product…”) and moving it to the next paragraph – seems out of place in this one.

Paragraph 4 (“Devices supporting…”), reword to “Devices supporting OpenGL ES 2.0 should also support OpenGL ES 1.1 for backwards compatibility”. 

Section 6.4

Paragraph 3 (“Software renderers need…”), typo degredation -> degradation.

Paragraph 4 (“Software renderers also…”), change the last sentence to: “To maintain the target frame rate, the hardware should enable the backbuffer to be filled at twice the frequency of the target frame rate (and as high as possible).” 

Add another option in addition to DMA or blt-based buffer copy. This should be a new paragraph:

Another mechanism is to render into one of two or more back buffers. When a buffer (i.e. frame) is complete, the display driver is notified to begin displaying from that buffer at the beginning of the next screen refresh cycle. This method is preferred since it eliminates the need to copy the back buffer, saving bus bandwidth, power, and (potentially) CPU time. However, it requires the renderer to write out data in a format that is compatible with the display hardware. It also requires the display refresh memory to be accessible to the renderer, and large enough to store multiple buffers. Thus it may be incompatible with LCD displays that have embedded memory. Care is required in using this method if the game is not full-screen, e.g. if there is a phone menu or status bar that must be displayed at all times. This requirement can be met by displaying either the game or the non-game items on an overlay plane, or by copying the status bar into each of the back buffers. The latter method may use less power if the overlay method makes redundant memory accesses at display refresh rate.

Section 6.5

Paragraph 2 (“Specialized gaming keys…”), change “two buttons above the display” to “at least two gaming buttons on both sides of a landscape display”
Paragraph 3 (“Directional controller…”), change to “A directional controller such as a joystick or multi-way rocker …”

Last paragraph (“Nearly all games…”), change “Nearly all games provide 8-way digital rocker …” to “Nearly all games require at a minimum an 8-way rocker with a center switch …”
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Texas Instruments requests that OMA GSWG incorporate these changes into the next draft of the white paper.
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