
 

 

WHITE PAPER 

+ÁÎÚÉΆΆ - Powering the Next Generation User Interfaces  
 

YŀƴȊƛϰ solution by Futuremark, the world leader in 3D graphics, powers user interfaces in cell phones, 

netbooks, digital TVs, cars, MP3 players, cameras, avionics and anywhere that you see on a screen. 
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Introduction  
YŀƴȊƛϰ is currently available for creation of applications with 3D graphics user interfaces for embedded 

solutions. YŀƴȊƛϰ is offered for licensing to manufacturers of cell phone, automotive and consumer 

electronics products. 

YŀƴȊƛϰ technology is already used by almost every major semiconductor company in the form of 

CǳǘǳǊŜƳŀǊƪΩǎ hǇŜƴD[ϯ 9{ ōŜƴŎƘƳŀǊƪǎΣ ǎƻŦǘǿŀǊŜ ǿƘƛŎƘ ƘŜƭǇs tune the performance of new chips. As well 

as producing PC-quality advanced 3D graphics, YŀƴȊƛϰ also supports the very latest HMI technologies such 

as touch screen, multi-touch, 3D animation and high resolutions. 

Background  
The development of YŀƴȊƛϰϰ ǿŀǎ ŎƻƴŎŜƛǾŜŘ ōŜŎŀǳǎŜ ǘƘŜ ƳŀǊƪŜǘ ŦƻǊ ƳƻōƛƭŜ ϧ ŜƳōŜŘŘŜŘ ƎǊŀǇƘƛŎ ǎƻƭǳǘƛƻƴǎ 

required an engine which could deliver the most advanced and agile 3D & 2D tool chain to reduce 

development cycles. YŀƴȊƛϰ enables customers to ship end-user product in shorter timeframe with 

increased reliability.  

YŀƴȊƛϰ supports 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 royalty-free, cross-platform API for full-function 2D and 3D graphics on embedded systems 

- including consoles, phones, appliances and vehicles. It consists of well-defined subsets of desktop 

OpenGL, creating a flexible and powerful low-level interface between software and graphics acceleration. 

OpenGL ES includes profiles for floating-point and fixed-Ǉƻƛƴǘ ǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ 9D[ϰ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 

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 enables full programmable 3D graphics. 

OpenGL SC is tuned for the safety critical market. 

OpenGL ES 1.x 
OpenGL ES 1.1 is defined relative to the OpenGL 1.5 specification and emphasizes hardware acceleration of 

the API, but is fully backwards compatible with 1.0. It provides enhanced functionality, improved image 

quality and optimizations to increase performance while reducing memory bandwidth usage to save power. 

The OpenGL ES 1.1 Extension Pack 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 the OpenGL 2.0 specification and emphasizes a programmable 3D 

graphics pipeline with the ability to create shader and program objects and the ability to write vertex and 

fragment shaders in the 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 
hǇŜƴ±Dϰ ƛǎ ŀ Ǌƻȅŀƭǘȅ-free, cross-platform API that provides a low-level hardware acceleration interface for 

vector graphics libraries such as Flash and SVG. OpenVG is targeted primarily at handheld devices that 

require portable acceleration of high-quality vector graphics for compelling user interfaces and text on 

small screen devices - while enabling hardware acceleration to provide fluidly interactive performance at 

very low power levels 

OpenVG 1.x 
OpenVG 1.0 is an application programming interface (API) for hardware accelerated two-dimensional 

vector and raster graphics. It provides a device independent and vendor-neutral interface for sophisticated 

2D graphical applications, while allowing device manufacturers to provide hardware acceleration on 

devices ranging from wrist watches to full microprocessor-based desktop and server machines.  

OpenVG 1.1, released on December 8th, 2008, adds a Glyph API for hardware accelerated text rendering, 

full acceleration support for Adobe® Flash® and Flash Lite 3 technologies, and multi-sampled anti-aliasing to 

the original OpenVG 1.0 specification. The new OpenVG specification is accompanied 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.  

+ÁÎÚÉΆ Versions  
YŀƴȊƛϰ version 1.0 is shipping and version 2.0 is in development. Wherever there are differences between 

the versions, those are noted throughout the document. 

Futuremark provides free and seamless upgrade license for version 2.0 for its YŀƴȊƛϰ version 1.0 customers 

who have a valid maintenance contract. 

Main Objective of +ÁÎÚÉΆ 
Design goals of YŀƴȊƛϰ are: 

¶ Ability to create user interfaces using one of the following APIs  

o OpenGL ES 2.0 

o OpenGL ES 1.x 

o OpenVG 1.x 

¶ Rapid UI 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 

http://www.khronos.org/registry/vg/


Advanced Graphics 
With YŀƴȊƛϰ solution, developers receive cutting-edge engine and tools, which provide fluently mixed 2D & 

3D graphics: OpenVG & OpenGL ES interaction or normal 2D bitmap graphics.  YŀƴȊƛϰ key features: 

¶ Complex & dynamic 3D environments 

¶ Advanced animation techniques 

¶ Universally applicable graphics content creation 

o Supports Collada files exported from Digital Content Creation programs such as XSI, 3ds 

Max, Maya, etc. 

¶ Sophisticated effect framework to ease realistic lighting & material creation 

o Effect database to increase reusability. For example if you create an icon surface effect, it 

can be saved and used in other instances. 

¶ 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 order to secure 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). 

¶ Advanced optimizations, for example texture compression, mesh optimizations, visibility culling 

and much more 

Solution Components  
YŀƴȊƛϰϰ ǎƻƭǳǘƛƻƴ ƛǎ ŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǎƻŦǘǿŀǊŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎΦ YŀƴȊƛϰ consists of the following 

components: 

1. YŀƴȊƛϰ SDK 

2. YŀƴȊƛϰ Toolchain 

+ÁÎÚÉΆ EngineSDK Overview 
YŀƴȊƛϰ SDK contains tools that user interface designers use iƴ ŘŜǎƛƎƴƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ 

look and feel as well as logic. 

YŀƴȊƛϰ SDK is a collection of utilities and tools that enable fast prototyping and fast production of final 

contents/application. YŀƴȊƛϰ SDK provides solution to develop, run and compile OpenGL ES and OpenVG 

applications in widely used Windows based 3D graphics content creation tools. YŀƴȊƛϰ SDK supports all 

important features from common effect frameworks including render passes, render to texture, post 

processing and shadow maps. 

Kanziϰ real-ǘƛƳŜ ŜƴƎƛƴŜ ǾƛŜǿ ǘƻƻƭ όά/ǳǎǘƻƳ 5ƛǎǇƭŀȅέύ ŜƴŀōƭŜǎ ŘŜǎƛƎƴŜǊ ǘƻ ǎŜŜ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴ 

their windows desktop. The application is shown in real-time. This means, that any changes that the 

designer does to the design will be displayed immediately in a real-time rendered, interactive view. This 

results in considerable time savings as it eliminates the need to do repetitive compiling to target device 

during development. 

The Custom Display output can be integrated with the target hardware emulator.  This enables application 

developers and artists to see as they work how the application will look like in the target hardware. The 



application can also be modified real-time to achieve the best visual output for the target in question. Real 

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 

¶ Timeline playing and seeking 

 
 

YŀƴȊƛϰ version 1.0 supports Autodesk/Softimage XSI. YŀƴȊƛϰ version 2.0 supports all Collada compliant 

Digital Content Creation Packages, including XSI, 3ds Max, Maya. For a full list of compatible software, 

please see www.collada.org. 

Graphics Engine Overview  
Graphics Engine is the foundation of YŀƴȊƛϰ, used for end product development and in Custom Display to 

provide interactive real-time view of the content. 

YŀƴȊƛϰ engine is already used by alƳƻǎǘ ŜǾŜǊȅ ƳŀƧƻǊ ǎŜƳƛŎƻƴŘǳŎǘƻǊ ŎƻƳǇŀƴȅ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ CǳǘǳǊŜƳŀǊƪΩǎ 

OpenGL® ES benchmarks, software which helps these companies tune the performance of new chips. As 

http://www.collada.org/


well as effortlessly producing PC-quality advanced 3D graphics, YŀƴȊƛϰ also supports the latest HMI 

technologies such as touch screen, multi-touch, 3D animation and high resolutions. 

YŀƴȊƛϰ 3D engine has been written in ANSI-C for maximum portability and efficiency supporting all major 

Operational Systems. The engine is cross-platform compatible and easy to port to new architectures 

supporting open standard Khronos APIs.  

Engine consists of three different layers:  

¶ System Layer 

o Platform specific 

o Each platform has their own implementation of this, for example Windows or Linux 

implementation 

o Provides platform independent interfaces to handle different kind of platform specific 

functionality: Creating windows, input & output, setting up OpenGL ES and so on 

¶ Core Layer 

o Provides core functionality for  YŀƴȊƛϰ: Data structures, memory management and various 

other utilities 

¶ User Layer 

o Provides functionality for creating, modifying and playing YŀƴȊƛϰ content 

o Implements for example rendering of 2D and 3D content and scene & object management 

 

Table1: Engine layers  

 



Toolchain Overview  
YŀƴȊƛϰ Toolchain provides the tools for content creation and modification. 

 



 

Table2: Toolchain features  

User Interface Engine Overview  

 

Table3: YŀƴȊƛϰϰ ¦L tǊƻŎŜǎǎ ±ƛǎƛƻƴ  


