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Profilers \

GPU Underutilization for ML Workloads PYlorch profler Nsight Compute

* An analysis of 100,000 jobs run by 100s of users for ¥2 months on a real-world O
cluster shows ~52% GPU utilization on average™ o
Nsight Systems
* Energy-inefficient & waste of hardware resources
 Compute/memory requirements of models don’t match with the giant GPUs Monitoring tools

* e.g., transfer learning, small models
NVIDIA System Management Interface (nvidia-smi)

Thus, understanding the profilers and monitoring tools for GPUs is necessary.
NVIDIA Data Center GPU Manager (dcgm)
Which metrics for utilization? :
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SMACT: the fraction of active time on an SM, averaged over all SMs
SMOCC: degree of parallelism / max supported parallelism on SM

#threads (upper), #thread blocks (lower)

\ Coarser-grained utilization metrics can be misleading. /
/ Tool overhead DGX A100 stationA100 40G \
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= Monitoring tools have negligible time and space overhead.
= Profiling tools’ CPU and memory overheads are higher than monitoring tools.

= GPU overhead of tools is negligible. /
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® For model level optimization purposes

o Use framework-specific profilers ® Profile only the needed amount

O e.g., an iteration of the model may be enough

® For digging deeper into OS and system

o Use Nsight Systems ® For online decision-making purposes

o Use monitoring tools with
representative fine-grained metrics

® For kernel-level optimization
\ o Use Nsight Compute /
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