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Performance Made Visible | A Tool-based Exploration of HPC Applications

Motivation

m Performance analysis in HPC does not require deep HPC expertise.

m \/isualizations can enable easy understanding of performance behavior and potential bottlenecks.
m Performance analysis is an important sous-chef in the HPC code development kitchen.

Find all run configurations
and job script on our
Github page!

Linaro Performance Reports Cluster Cockpit

A sampling-based tool that provides a high-level overview of the application performance together with recommendations of likely bottlenecks and A job monitoring dashboard that shows how your job
next steps. It serves as a good entry point for a subsequent comprehensive performance analysis. performs over time. It provides a basic overview of
erformance values as an entry point for further investigation.
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A sampling-based profiler to characterize an application by attributing performance measurements to currently active functions. Well-suited for an
optimized node utilization in terms of CPU/accelerator and memory.
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Performance snapshots highlight potential issues and recommend next steps.

Functions and applications left of the knee are memory-bound.
This means cores are not computing at their peak, but rather
wait for data to be loaded.

Choose your next analysis type cpu_user () core v

Select a highlighted recommendation based on your performance snapshot.
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A performance analysis tool for GPU-accelerated applications. It correlates CPU thread activity with GPU work (kernels, memory transfers, and A sampling-based tool with a timeline overview and runtime
CUDA/NCCL calls), showing Streaming Multiprocessor (SM) utilization and communication throughput over time to reveal bottlenecks, such as low SM profile for different code regions.
occupancy, transfer-bound execution, synchronization overhead, and idle gaps. | i
~ e The timeline visualizes the evolution of activites during code
SM Active execution. The function view let's you identify important code
" S regions (high total time) and hotspots (high self time).
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Score-P, Cube, Scalasca, Vampir

Tool ecosystem to take runtime summaries and trace measurements with a focus on capturing interactions between threads and processes and

their contexts.
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The enriched Cube profile written by Scalasca identifies significant waiting time that is distributed across a few
processes. Zooming in on a corresponding trace segment in Vampir reveils the load imbalance and its context.

LIKWID

A low-level but easy-to-use tool to collect performance
counters. Often used by monitoring systems.
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