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Simple CNN on MNIST (light) DGX A100 stationA100 40GB

Which metrics for utilization? 

Coarse-grained:
GPU Utilization:  % time one or more kernels execute on the GPU
GRACT:  % time the graphics or compute engines were active

Fine-grained:
SMACT: the fraction of active time on an SM, averaged over all SMs
SMOCC: degree of parallelism / max supported parallelism on SM

Tool overhead

Insights

● For model level optimization purposes
○ Use framework-specific profilers

● For digging deeper into OS and system
○ Use Nsight Systems

● For kernel-level optimization
○ Use Nsight Compute 

● Profile only the needed amount
○ e.g., an iteration of the model may be enough

● For online decision-making purposes
○ Use monitoring tools with

representative fine-grained metrics

NVIDIA System Management Interface (nvidia-smi)

NVIDIA Data Center GPU Manager (dcgm)

Profilers

Monitoring tools

A100 40GB A CUDA micro-benchmark 

⇒ 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.

PyTorch profiler

Nsight Systems

Nsight Compute
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