
New applications in the area of safety critical cyber physical systems are exploding. These systems for 
example autonomous cars, make decisions based on multiple sensor streams, expectations, their tasks 
and learned behavior.  

In order to develop these systems massive amounts of data is required and immense compute power is 
needed to train and test them. In addition to initial development these systems also need to be proven 
to be correct and safe in all possible scenarios that they can encounter in the real world. In the case of 
autonomous cars tens of thousands of hours of real world operation is needed to cover all possible 
cases. This is a daunting task in itself, but with a system that need to enable software changes in 
addition to being a learned system as opposed to a programmed system proof of safety is almost 
impossible. 

 

To address these challenges XCube has developed a tool chain and an advanced data management 
system that facilitate rapid development and training of these systems, but more importantly enable 
proof and validation of the system in a reasonable time. The DSSC distributed storage and simulation 
cluster is a large scalable hyper converged storage, combined with a content addressable data access 
mechanism, a scalable execution engine, acceleration of desktop applications and a test automation 
system. The main system capabilities are (Store, Mine, Find, Manipulate, Use, from anywhere) enabling 
scalable storage, allowing the user to annotate the data, and to combine that with a search engine to 
rapidly find sub-sets based on the internal content of parts of the files. For example finding all intervals 
of data where there is a 4-way intersection with pedestrians and it is raining.  

Then when the subsets of data has been found enable the search results to be managed, then run 
desktop style applications in parallel across the data sets, and finally manage the results of massive 
amounts of simulations easily.  

In addition to these capabilities there is a test automation subsystem that provides parametric variation 
and weakness exploitation capabilities. This can be used to exercise the system under test, or the 
system being trained, using variations of the selected data or training parameters, to further exploit the 
data sets or explore the result/solution surface around a specific test case.  

We will show how the system has been applied to an ADAS application and how that is extended to be 
used for test and validation of autonomous drive vehicles. 


