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Purpose of this meeting:

• 10% giving hints about possibilities 

• 90% listen to what you are interested into





5. GPU acceleration
One of the most time-critical operations, during a simulation, is 
the solution of eq. (2). Solving this equation is computationally
simple, requiring only basic arithmetic operations. However, if 
we analyze the real case usage of this equation, we realize it 
could become a critical bottle-neck, at least in some situations.

First, we have to sum all the components of the gas mixture
(e.g. in common air, ≈10 components, to get a high precision
simulation), when for each component, we have to sum all 
cross-section processes (between 10 to 100 tables) and then, for 
each table, we have to perform a linear interpolation. This 
operation must be repeated for each collision, including the null 
ones: we can realize how this operation can become very 
demanding when simulating complex gas mixtures.

However, due to the specific nature of this problem, we can
take advantage of GPU computing to perform all the sum and
interpolations using concurrent processing cores. Calin Banu 
implemented this feature as an optional external library [23], 
which can be compiled and linked to the main Betaboltz
framework. It uses the CUDA library to offload the calculation 
of the real frequency on the GPU.

This implementation should be considered a proof of concept
about the feasibility and the ability to provide results with the
same accuracy of the non-GPU implementation. Additional 
work is required to improve the efficiency of the available 
solution and to make it competitive against the CPU only 
implementation.





Machine Learning - Based New Small Wheel Trigger Processor





100.000.000 sensors sending data every 25 ns
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ATLAS Computing and Software
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Thanks !

Questions ?


