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+ AT WERowering the Next Generation User Interfaces

Y |y bolution by Futuremark, the world leader in 3D graphics, powers user interfaces in cell phones,
netbooks, digital TVs, cars, Mptayers, cameras, avionics aadywhere that you seen ascreen
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Introduction

Y I vy is kurently available for creation of applications with 3D graphics user interfaces for embedded
solutions.Y I y is bffered for licensing to manufacturers of cell phone, automotive and consumer
electronics products.

Y | v teshmology is already used by almost every major semiconductor company in the form of

Cdzii dzNB Yl N] Qa hLISyD[t 9{ osSuyedie paridihaice of aetvEhips. ANEeI ¢ KA O
asproducing P@uality advanced 3D graphicé,l y kldomupports the very latest HMI technologies such

as touch screen, multouch, 3D animation and high resolutions.

Background

The developmenof Y I yk Adgl & O2y OSAPBSR 06S5S0FdzasS GKS YIFENJSG F2N
required an engine which could deliver the most advanced and agile 3Di@&PE&hainto reduce

development cyclesY |y Enlabtes customers to ship eatser productn shotter timeframe with

increased reliability.

Y | v bupports embedded systems which have at least one of the following APIs: OpenGL ES 1.x, OpenGL
ES 2.0 or OpenVG 1.x.

OpenGL ES

OpenGL® ES is a roydie, crossplatform API for fulfunction 2D and 3[@raphics on embedded systems

- including consoles, phones, appliances and vehicles. It consists @fefind subsets of desktop

OpenGL, creating a flexible and powerful dlewel interface between software and graphics acceleration.
OpenGL ES includesfiles for floatingpoint and fixedLJ2 Ay G a@aidisSvya |yR GKS 9D[xn
portably binding to native windowing systems. OpenGL ES 1.X is for fixed function hardware and offers
acceleration, image quality and performance. OpenGL ES 2.X enaleedtdimmable 3D graphics.

OpenGL SC is tuned for the safety critical market.

OpenGL ES 1.x

OpenGL ES 1.1 is defined relative to@menGL 1.5 specificati@nd emphasizes hawhre acceleration of

the API, but is fully backwards compatible with 1.0. It provides enhanced functionality, improved image
guality and optimizations to increase performance while reducing memory bandwidth usage to save power.
The OpenGL ES 1.1 Extendtack is a collection of optional extensions added to OpenGL ES 1.1 that
reduced variability and bring significant improvements in image quality and performance.

OpenGL ES 2.0

OpenGL ES 2.0 is defined relative to @@enGL 2.0 specificati@nd emphasizes a programmable 3D

graphics pipeline with the ability to create shader and program objects and the ability to write vertex and
fragment shaders ithe OpenGL ES Shading Language. OpenGL ES 2.0 does not support the fixed function
transformation and fragment pipeline of OpenGL ES 1.x.



http://www.opengl.org/documentation/specs/version1.5/glspec15.pdf
http://www.opengl.org/documentation/specs/version2.0/glspec20.pdf

OpenVG

h LISy + Du  A-fiee,lcrodydatiotmt ARI&hat provides a lotevel hardware acceleration interface for
vector graphics libraries such as Flash and SVG. OpenVG is targeted primarily at handheld devices that
require portable acceleration of higluality vector graphics for compelling user interfaces and text on
small screen devicesvhile enabling hardware acarhtion to provide fluidly interactive performance at
very low power levels

OpenVG 1.x

OpenVG 1.0 is an application programming interface (API) for hardware acceleratédriesasional
vector and raster graphics. It provides a device independent and varalgral interface for sophisticated
2D graphical applications, while allowing device manufacturers to provide hardware acceleration on
devices ranging from wrist watches to full microprocedsased desktop and server machines.

OpenVG 1.1, released ondnber 8th, 2008, adds a Glyph API for hardware accelerated text rendering,
full acceleration support for Adobe® Flash® and Flash Lite 3 technologies, arshmpléd antaliasing to
the original OpenVG 1.0 specification. The new OpenVG specificatiotnizpanied by an open source
reference implementation and a full suite of conformance tests implemented by the Khronos Group.

The OpenVG 1.1 and 1.0 specifications, header files, and reference implementations are available in the
OpenVG API & Extension Registry

+ AT UuErsions
Y | v Veksion 1.0 is shipping and version &0n developmentWherever there are differences between
the versions, those are noted throughout the document.

Futuremark providesrée and seamless upgratleensefor version 2.0 for ity | y Veksion 1.0 customers
who have a valid maintenance contract.

-

Main Objective of + AT UE A
Design goals of | y bra: n

9 Ability to create user interfaces using one of the following APIs
0 OpenGL E30
0 OpenGL ES 1.x
0 OpenVG 1.x

Rapid Ul development and deployment time

Robust data file format

Scalable engine

Mission critical performance

Easy to integrate to form a part of a larger embedded system
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http://www.khronos.org/registry/vg/

Advanced Graphics
With Y |y Bolution, developerseceive cuttingedge engine and tools, which provide fluently mixed 2D &
3D graphics: OpenVG & OpenGL ES interaction or normal 2D bitmap graphigs.key features:

1 Complex & dynamic 3D environments
1 Advanced animation techniques
9 Universally applicablgraphics content creation
0 Supports Collada files exported from Digital Content Creation programs such as XSI, 3ds
Max, Maya, etc.
1 Sophisticated effect framework to ease realistic lighting & material creation
o Effect database to increase reusability. Foaraple if you create an icosurface effectit
can be saved and used in other instances.
1 Graphics content streaming
o In some applications, not all the content data can be fit in to device memory. Here-a real
time content streaming comes critical in ordersecure that the content can be used even
in mobile & embedded devices (for example loading the data from flash memory, hard
drive, DVD or an external device).
1 Advanced optimizations, for example texture compression, mesh optimizations, visibilitg cullin
and much more

Solution Components

YEykA&2t dziAzy A& | O2¢t t SOIlYA 2/ kokdidts ofitte FollowingNB  yR (SO
components:
1. Y| y BRKx

2. Y I y Tdolghain

+ AT UBAdneSDK Overview
Y |y BRKrcontain®ols that user interface designersusei RS&A Iy Ay 3 GKS | LILIX A OF G A
look and feel as well as logic

Y |y BIKMs a collection of utilities and tools that enable fast prototyping and fast production of final
contents/applicationY Iy SRAKwprovides solution to develop, run amnpile OpenGL E®d OpenVG
applications irwidely usedWindows based 3D graphicentent creation toolsY |y SRKwsupports all
important features from common effect frameworks includiesder passes, render to texture, post
processing and shadow maps.

Kanzikreati A YS Sy 3AyS @GASg (22t oa/dzadz2y S5AaLXl&¢é0 Syl
their windows desktop. The application is shown in#t@ak. This means, that any changes that the

designer does to the design will be displayed indmtely in a reatime rendered, interactive view. This

results in considerable time savings as it eliminates the neel teepetitive compiling to target device

during development.

TheQustom Display output can be integrated with the target hardwamulator. Thisenablesapplication
developers and artistto seeas they workhow the application will look like in the target hardware. The



application can also be modified ret@the to achieve the best visual output for the target in questiBeal
time tracking includes e.g.:

Transformations of objects, lights, cameras etc., including animations

Changing materials' shader parameter values, uniforms and, including animations
Changing shader used by material

Shaders' source code modifications

Timelineplaying and seeking
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Y Iy Veksian1.0 supports Autodesk/Softimage X8Il y Veksian2.0 supports all Collada compliant
Digital Content Creation Packages, including XSI, 3ds Max, Maya. For a full list of compatible software,
please sesvww.collada.org

Graphics Engine Overview
Graphics Engine is the foundationot vy Juged for end product development and@ustom Displago
provide interactive reatime view of the content.

Y| y emgime is already usedbyya 8 G SOSNE YI 22N aSYAO2y Rdz0G2NJ O2 YL
OpenGL® ES benchmarks, software which lilegze companiestune the performance of new chips. As


http://www.collada.org/

well as effortlessly producing RDality advanced 3D graphics,l vy hlgosupports the last HMI
technologies such as touch screen, mtdtich, 3D animation and high resolutions.

Y | y BDiengine has been written in ANSFor maximum portability and efficiency supporting all major
Operational Systems. The engine is crplsgform compatible ad easy to port to new architectures
supporting open standard Khronos APIs.

Engine onsists of three different layers:

1 System Layer
o Platform specific
o Each platform has their own implementation of this, for example Windows or Linux
implementation
o Providesplatform independent interfaces to handle different kind of platform specific
functionality: Creatingwindows, input & output, setting up OpenGL ES and so on
1 Core Layer
o Provides coreufnctionality for Y |y 1Datatstuctures, memory management and various
other utilities
1 User Layer
o Provides functionality for creating, modifying and playihg y tohtent
o0 Implements br example rendering of 2D ar3iD content and scene & object management

Kanzi™ engine layers

Application

User
Core
System

Tablel: Engine layers



Toolchain Overview
Y I y dolmhain provides the tools for content creatiand modification.

KANZ|™
Toolchain

1. Work & design with any collada compliant digital
content creation software (e.g 3ds Max, Maya or Xsi)
2. Bring digital assets into Kanzi toolchain

- Work with “What you see is what you get” editor
- Create advanced lighting and materials
- Export and optimize content for the target environtent

3. Play and preview content with Kanzi player

4. Transfer binary and resources to target device
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Table2: Toolchain features

User Interface Engine Overview

Table3Y | yk AL t NPOS&a +*AaAzy



