
MADGRAPH4GPU

Credits to: Madgraph5_aMC@NLO for GPUs group

https://madgraph5.github.io/


HOW TO PROGRAM IN HLS

• Developing applications for Alveo involves two parts:
⚬ Programming the host (runs on x86 processors).
⚬ Programming the FPGA (accelerates specific functions).

• Host development is similar to regular software 
development.

•  C/C++ and the OpenCL API are used to:
⚬ Manage tasks on the FPGA
⚬ Transfer Data
⚬ PRogram the FPGA in real-time, optimizing its resources

• FPGA application development is more complex, often using 
low-level languages like Verilog or VHDL.

• The Vitis environment allows using C/C++/OpenCL C to 
design functions (kernels).

• Kernels are automatically converted into RTL using High-Level 
Synthesis (HLS).

• Once RTL is generated, Vitis manages:
⚬ Synthesis
⚬ Mapping
⚬ Creation of the bitstream (packaged in an xclbin file) to 

program the FPGA.
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Process: e- e+ > m- m+
• top -> check_sa.cpp (IN:NUMBER_OF_EVENTS, IN:RANDOM_EVENTS,  OUT: MOMENTA, 

OUT:MATRIX_ELEMENT)
⚬ Rambo -> Momenta
⚬ SigmaKin -> Matrix Element

• Rambo(Energy, masses, weight, masses_size, random inputs)￭ Obtain Momenta
• SigmaKin

⚬ InitProc() -> SetIndependentCouplings
⚬ SetParameters & SetDependentcouplings
⚬ Calculate waveforms
⚬ Calculate matrix of the process￭ Obtain Matrix Element

Resource Utilization Avalible Utilization(%)

LUT 404715 1759631 23

FF 549021 3660140 15

DSP 5218 12424 42

BRAM 22 3280 0.6

Frequency : 121.95 MHz
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Results CPU vs GPU vs FPGA
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