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ABSTRACT

Modern HPC systems generate large amounts of GPU and network telemetry, typically used for system health monitoring. At NERSC, we are developing a Performance AP]
that generates a Job Report Card from this telemetry, providing an overview of performance characteristics. Using DCGM counters, we report GPU memory, compute, and

power usage, and present preliminary investigations of job-level network activity. This application-agnostic approach, which does not require traditional profiling tools,
helps identify resource utilization imbalances, detect anomalies such as memory leaks, and assess overall performance for users without additional effort.

BACKGROUND JOB REPORT CARD EXAMPLE PLOTS & REPORT CARD

» NERSC collects and stores operational telemetry at
petabyte scale and at sampling rates (~0.1-1 Hz),
which requires the use of several advanced tools
(e.g., LDMS [4] ) and mechanisms, labeled OMNI.

» This data is useful from several perspectives,
including assessing system performance, monitoring
workflow and application performance, debugging
application performance regressions, and enabling
insights across the system-application boundary.

» NERSC is developing an API to provide curated access
to performance and power data at the workflow/job
level, intended to be released to NERSC users in the
near future.

ARCHITECTURE

From raw LDMS/DCGM/NIC counters, we generate a job-
level report card that summarizes key performance
characteristics and can plot time-series metric data.
Implemented features:

» Roofline Heatmap — shows arithmetic intensity vs
achieved performance; validated with MixBench to
confirm compute vs memory-bound regimes.

» GPU Utilization — reports average usage, highlights
imbalance across GPUs.

» Activity Breakdown — percentage split across GPU
compute, network communication, and I/O.

» Helps detect imbalance across computation vs

communication vs |/0O

ROOFLINE HEATMAP
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NIC COUNTER DATA

» we identified the mapping of traffic classes to
communication types: TC 0—1 correspond to MPI
traffic, TC 2—3 to 1/O traffic, and TC 6 to TCP traffic.,

» Our NIC analysis further highlighted the need to
collect traffic-class packet size distribution counters

FUTURE WORK

» Overlap metrics (CPU-GPU, comm—compute),
» load balancing factors, and anomaly detection (e.g.,
memory leaks).

CONCLUSION

» System telemetry provides immediate performance
insights without requiring traditional profilers.

» They help identify underutilization, imbalance, or
congestion, and can evolve into automated alerts
(e.g., idle GPUs, hangs, memory leaks).

» Ultimately, correlating job-level insights with system-

level telemetry enables holistic, system-wide

performance understanding.
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