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Goal and Overview

● Profiling CPU code
○ Using Valgrind, Callgrind and KCacheGrind

● Profiling GPU code using Nsight Systems
○ Identify overall system bottlenecks

● Profiling GPU code using Nsight Compute
○ Identify bottlenecks in kernels
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● Madgraph application 
https://github.com/madgraph5/madgraph4gpu

● Generate callgraph
○ Valgrind & Callgrind

● Hotspot visualization 
○ KCacheGrind
○ Obtain overview

Profiling CPU code

number of times function is called

percentage of time spent in this function 
and the functions it calls

number of iterations

https://github.com/madgraph5/madgraph4gpu
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● Profiling:
○ Nsight Systems CLI
○ Overhead on profiling GPUs vs CPUs

● Visualization: 
○ Nsight Systems GUI
○ Overall behaviour of the application

Profiling GPU code: Nsight Systems

12 iterations

blocks/grid

threads/block

iterations
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Profiling GPU code: Nsight Systems

● Performance bottlenecks: 
○ Memory transfer
○ Kernel
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● Profiling: 
○ Nsight Compute CLI 
○ Kernel profiling

● Visualization 
○ Nsight Compute GUI
○ SigmaKin kernel

● Performance bottlenecks
○ SM vs Memory 

utilization
○ Utilization of pipe

Profiling GPU code: Nsight Compute

create file with results blocks/grid

threads/block

iteration
s
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Future work

● Ideas for GPU optimizations
○ Vary the number of threads/block

○ Change memory utilization

○ Reduce precision

● Use sampling information to identify hotspots 
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Thank you!

ingvild.brevik.hoegstoeyl@cern.ch


