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MANUFACTURERS 
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Technical context 
Today’s streaming applications necessarily include the processing of various data which 
is contained in graphics, audio and video streams. This information is referred to as 
metadata.  
Examples of streaming applications include:  

 MPEG-2 images, which contain date and time, white balance mode, usage of 
image stabilizers, etc.  

 MPEG-4 or HD-SDI, which include information relevant to video, such as 
format, timecodes, or subtitling.  

 MP3, which integrate different types of frames that contain extensive 
information including the song title and the URL of the artist's website. MP3 
also includes metadata known as control information, which tells us about the 
current position in the audio or video stream. 

Since metadata has a rather low data rate, it can be easily processed by software. 
Processors need to be fast to ensure consistency between the streamed data and its 
metadata. 

 

 

Introduction 
Nuum Design has created a design process methodology based on Electronic System 
Level (ESL) technologies, which facilitates the development of software processing for 
the data-streaming environment. It can be applied to either higher or lower data rate 
processing, but this case study focuses on lower data rate information embedded into 
signals, such as metadata or audio processing, depending on the system performances.  
Based on virtual prototyping (VP), this methodology focuses on software development. 
The use of file streaming for audio/video signals opens up this possibility.  

  
 

 
 
 
 
 
 
 
 
Case Study Summary 
 
Industry: 
Streaming/Video 

 
 
Technical Specs: 
 ARM-based architecture 

 Video file-based streaming 

 Metadata extraction 

 Imperas OVP tool 

 Nuum Virtual Framework 

 Real-time operation system (RTOS) 

 
 
Solution:  
Virtual prototyping-based flow 

 
 
Results: 
 50% reduction in design/test time 

Minimized use of labs 

 Significant improvement in project 
follow-up & technical decisions 
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Case study results 
Nuum’s case study revealed several advantages when virtual prototyping for metadata processing was used:  

 Software design and test time were significantly reduced by a factor 2. 

 The hardware was developed concurrently with the software, almost independently. As a result, hardware 
decisions and changes barely affected us. In addition, we minimized the use of the labs by maximizing the tests and 
QA in the virtual world. 

 We were able to show ongoing results during the development stages, which enabled the entire engineering team 
to receive substantial feedback along the way. It turned out that some assumptions made at the beginning of the 
project were unfounded and could be corrected prior to completion. 

 

The project 
In short, the project consisted in adding different metadata extraction algorithms for a video stream. We had to extract, 
process and reformat the metadata for real-time video overlay display.  
The metadata extraction system we built was implemented onto an ARM9 processor as software code. It ran on the µC/OS-
II RTOS from Micrium and was linked to different interrupts announcing incoming metadata events. The processed 
information was output to an on-screen overlay engine for display. 
 

We choose Imperas Open Virtual Platform technology 
We chose the Imperas OVP virtual prototyping technology for this project for various reasons: 

 Based on the Nuum Virtual Framework, our internal set of OVP-based packages, we were able to reproduce in only 
a few hours a virtual development environment that was close to the target: processor, RTOS, interrupt-based 
system, accurate timings. Working on a physical target would have taken much more time to set up. 

 We were able to link the environment to meaningful inputs and outputs.  

 We were able to work independently from the hardware engineering team, independently from the design flow in 
place, and were able to provide our customers with a no-effort integration strategy. 

 
 
The previous figure depicts the virtual environment created by Nuum, which was used for developing metadata extraction. 
The platform consists of an ARM9-based environment running µC/OS-II. New data are fed by an input generator, which 
reads a set of files containing all the data that will flow into the system. Inputs trigger interrupts. The data is filtered, 
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extracted and processed by the ARM9 and results are sent onto an SPI link, which forwards the data to a virtual display 
window. From the processor/firmware perspective, the system is exactly what it will be on the real target. Input and output 
interfaces and timings are scrupulously monitored, in order to analyze the system's true behaviour. As a result, the 
firmware developed on the ARM9 can directly be exported to the physical target. Few or no integration efforts are 
required. 

 

Design flow using virtual prototyping 
Virtual prototyping is useful for different phases of the software flow: design, development, coding, debugging, pre-
integration, testing, and pre-QA, all of which are necessary for the preparation of the final integration/QA on a physical 
target. In this case, we used the VP environment for development, debugging, testing and pre-QA. The following figure 
illustrates our virtual process: 

 

 
 
Virtual prototyping helps to reproduce an environment that is actually far from the actual target, yet similar enough to 
reproduce the key elements of the real system. Moreover, the environment is perfect to develop, debug and QA. 
 
Key element: IO virtualization 
The vital elements required for working in virtual are IO. IO needs to be as close as possible to the real inputs, otherwise VP 
does not bring its full acceleration potential. Therefore, an essential deliverable is to produce a testbench that feeds the VP 
with complete and accurate inputs and outputs.  
 
In our case, we based our input virtualization on raw video files that we grabbed, pre-processed, and injected into our test 
sessions. This allowed us to have better control over our testbench procedure, and allowed us to generate custom inputs to 
increase the validation coverage (which can be challenging on a physical target). For outputs, we created a virtual graphic 
display. Another strategy would have been to link ourselves to the real inputs using semi-hosting and hardware-in-the-loop 
testbenches. This approach did not suit this project. 
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Reality check 
Overall, virtual prototyping brings more productivity into the whole design flow, but also presents some challenges. One of 
the most difficult decisions is to determine the right moment to switch from virtual to physical. Remember that virtual 
prototyping does not replace any physical step in the design flow. It is a single step added to the flow, which reduces the 
time spent in any subsequent step of that same flow. Nuum Design’s methodology helps in determining the best moment at 
which to make the switch.  
 
Moreover, if a bug appears after the switch is made to the physical world, it may be quicker to fix this bug in the virtual 
world, but the natural human reaction would be to try to fix it in the physical world. These possibilities can all seem 
confusing, which is why a clear engineering process is necessary.  
 
 

CONCLUSION 
Working independently within a virtual environment, a fully tested and pre-QAed firmware code was delivered within the 
predefined schedule. The firmware code was then integrated into the physical target system in only one hour: the virtual 
environment provided all the tools required to thoroughly and confidently carry out the development and testing.  
ESL and OVP in particular, allow building upon a reuse strategy for design and test/QA, which in a medium to long-term 
approach provides more productivity. 

 

 


