
Modernizing UI 
Visual Development
The Rig project enables more dynamic UI visuals with flexible, real-time interactivity using 
the GPU. It makes workflows more intuitive for designers by giving them immediate feedback 
on their work, showing actual capabilities of the target device. This approach reduces the 
burden on application developers, speeding the workflow between designers and engineers.

Rig is an open-source tool and community, still in its early stages, that seeks to  
enrich UIs using the capabilities of modern GPUs. It offers benefits to people in  
the following roles:

• UI designers get greater insight into how their designs work on the target hardware, 
better connecting the design process to the final product.

• Application developers avoid the burden of advanced GPU programming, while GPU 
programming specialists retain full freedom to develop advanced graphics algorithms 
within Rig itself.

• Business decision makers can offer UIs based on real-time interactivity, helping 
differentiate their products for a competitive advantage.

Challenges in UI Design
Despite the pervasiveness of feature-rich GPUs, UIs rarely use these resources to their 
full potential. The technologies that underlie current UIs are all based on the legacy 
PostScript rendering model, which is over 25 years old, and at its heart is based solely on 
2D shapes (mostly rectangles), images (including gradients), and text. These primitives 
are simply combined in layers, which significantly limits UI designers.

Building UIs that get the full value out of the features and capabilities of modern 
GPUs requires very specific programming approaches, which are precluded by the 
traditional PostScript model. By tapping more of the GPU, UI designers can explore new 
perspectives, textures, and lighting, to create more visually dynamic and creative results.

Another factor that holds UI designers back from innovation is that UI toolkits tend to 
be designed to favor developer convenience over visual expressiveness. Both markup 
languages (e.g., HTML, CSS, and QML) and toolkit APIs (e.g., GTK and QT) tend to be built 
with engineers in mind, with value to designers considered as only an afterthought  
(if at all).

Popular tools favored by designers (e.g., Adobe Photoshop*, Adobe AfterEffects*, Adobe 
Illustrator*) focus on static image creation and offline video processing. Moreover, the 
sophisticated capabilities of these tools, such as ray tracing, are not suited to resource-
constrained mobile devices. Therefore, a gap in communication exists between designers 
and engineers, which can necessitate more iterations and increase a product’s time to market.
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Moreover, designers have no systematic or direct way to connect their work in detail 
to the actual physical device it ultimately will be used on. They can only make informed 
speculation about the actual user experience, and they also do not have an easy, routine 
means of understanding the effects of design changes on performance and power.

Rig seeks to address these limitations by providing a tool approach that tailors itself 
specifically to the experience the device will provide, rather than relying on the use of 
separate, off-the shelf toolsets by designers and engineers. While people in both roles 
will continue to use their familiar, preferred tools, they will use Rig to connect the two 
roles. For example, designers may use Illustrator and Photoshop (as well as various 
sources for 3D models, audio, video, or modules of logic) to create assets that they will 
then use in Rig, as shown in Figure 1.

To make use of these assets, Rig uses advanced algorithms, largely pioneered in the 
gaming industry, that take advantage of GPU-specific capabilities. Importantly, the GPU 
programming is handled behind the scenes by Rig, exposing the functionality of the 
algorithms to designers and application developers in an intuitive form that does not 
require them to have or develop specialized GPU programming knowledge.

Bridging the Gap Between 
Designers and Engineers
Application-development teams tend 
to include a number of specialized, 
interconnected roles, including joint work 
between designers and engineers on UI 
development. While the individuals who fill 
these different roles may have significant 
common ground where they relate to 
each other, they also have different main 
concerns, in terms of their focus within 
a project and the associated priorities. 
Key aspects of the two roles can be 
characterized as follows:

• UI designers with expertise in human-
machine interaction and visual design 
typically create the first representation 
of the UI, which identifies the controls, 
their functionality, and their visual 
appearance.

• Development engineers work from 
those designs to prototype and 
develop a software representation that 
provides the specified appearance and 
functionality.

Significant potential exists for gaps in 
communication between these two roles, 
as suggested by the differently focused 
tools used by designers and engineers, 
which in fact represent a larger mismatch 
within the workflow. For example, 
designers typically begin their work free 
from many of the technical constraints 
that will ultimately need to be addressed 
by the engineering phase.

Because of that factor, problems often 
arise in the coding phase of UI creation 
that could not easily have been foreseen 
during the design phase. Functional 
disparities may arise in an actual, 
functioning UI versus the hypothetical 
one in the design phase, power usage may 
prove to be a barrier, or the design may 
not fit the device form factor as intended. 

Figure 1. Rig prototype.
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Designing to an Experience, Not a Tool
From a workflow perspective, a central challenge in the interactions between designers 
and engineers is that typical design tools such as Photoshop are not intended to place 
constraints on designers to ensure the art’s suitability for real-time rendering and 
specific design constraints. Rig therefore takes the approach of exposing the real-
time rendering technology used for deploying the UIs on target devices, explicitly 
constraining the design process based on the capabilities of those devices.

Related to providing constraints as guidance to design teams, Rig connects the 
capabilities of the target hardware into the design tool. Changes made in the visual-
design environment are immediately synchronized with the device, with no explicit 
deploy step. Therefore, immediately after performing an operation on a UI, the designer 
can pick up the device he or she is designing for and experience the associated changes 
in how the UI looks, feels, and performs.

Rig will also extend this real-time feedback to designers using profiling data that will 
quantify the impact of visual-design changes on CPU and GPU performance and power 
consumption. This capability draws greater value out of existing profiling by using it 
earlier in the UI-development process. Profile data will become a design aid, in addition 
to being a diagnostic tool. Designers will also gain an intuitive understanding of the 
abilities and limitations of the target hardware and more tightly tie their designs to the 
environment where those designs will actually be used.

BETTER WoRkFLoW, FAsTER TIME To MARkET

Rig helps increase the efficiency of feedback between designers and engineers. 
It may eliminate many iterations in that process simply by giving designers the 
ability to directly and autonomously see the impact of their design changes on 
the UI in production. This efficiency could reduce a team’s time to market, while 
increasing the value of a product’s experience and therefore its market value  
as well.

Planning the Road Ahead
The Rig project is still at an early stage, 
with most of the development being done 
at Intel’s Open Source Technology Center. 
This work is a good example of how open-
source work at Intel complements core 
Intel® Graphics hardware and software 
technologies, with an eye toward 
advancing the capabilities of the industry 
as a whole.

Early work on Rig to extend the UIs’ use of 
GPU resources has focused on algorithms 
widely used in the gaming industry 
that emphasize photorealistic effects. 
Additional algorithms will also be added in 
the future, but examples of Rig’s present 
capabilities include the following:

• Depth-of-field effect, changing focus  
on an object based on its distance from 
the viewer

• Real-time lighting, including basic 
effects such as shadows and how 
different materials react to light

• Loading 3D models exported from tools 
such as Autodesk Maya*, Autodesk 3ds 
Max*, and Blender*

• Bump mapping, for efficient modeling of 
how light plays on bumpy surfaces

Present work on visual effects also 
includes non-photorealistic effects such as 
those that systematically abstract images, 
as well as purely artistic styles. The next 
priorities for the Rig project are to add the 
capabilities needed to build complete UIs, 
beginning with the ability to respond to 
events and handle imperative application 
logic. Rig also plans to be able to handle 
code snippets as assets and integrate data 
sources into the design process, which 
will further aid collaboration between 
designers and engineers.

Figure 2. UI in Rig and on target device.
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Join our Community: Help shape Rig and the Future of UI Creation
Rig has taken its first steps toward replacing the legacy PostScript approach to creating UIs. The project aspires to tap the resources 
of the GPU, without requiring designers and application developers to be GPU programmers. But its vision goes further, hoping to unify 
the UI development workflow by providing designers with far greater insight into how their work functions on the target device.

To realize Rig’s potential, the Open Source Technology Center is soliciting feedback, feature suggestions, and code contributions. The 
growing community is looking for perspectives from all over, including academics, students, professional UI designers, engineers, user 
experience researchers, and business people, among others.

INTEL AND oPEN soURCE: 
Participate. Maintain. Contribute. Upstream.

People think of Intel as a hardware company, and of 
course, that’s true; but we are also consistently one of 
the top two contributors to Linux* and one of the top 
employers of software engineers in the world.

The Open Source Technology Center is the heart of Intel’s 
open source work, which complements closed-source 
solutions, for an ecosystem that shapes the future of 
user experiences. 

Learn more at 01.org

Participate in the community.

Help create a better world of UIs.

www.01.org/rig
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