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Working With New Cluster Hardware

Higher execution performance

Improved energy efficiency

Requires code porting

• Measurements needed to assess performance characteristics

• Some applications or tools might be non-trivial to configure

… and sometimes results can be non-trivial to analyze

• Solution: always-on background monitoring accessible in the browser
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Agenda

• Accessing the Monitoring System
− The Webportal

− Joblist Overview

− Job Details

− Caveats and Gotchas

• Detecting Misconfiguration
− Wrong Core Counts

− Single Core Binding

− Underutilization of Resources

• Try It Yourself
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Accessing the Monitoring System – The Webportal

• Online documentation @ help.itc

• Visit Grafana @ perfmon.hpc.itc.rwth-aachen.de

1 2

Single Sign-On credentials (not HPC account)

https://help.itc.rwth-aachen.de/service/rhr4fjjutttf/article/3a11a76fdf30476bb4b1a8b30661dab3/
https://perfmon.hpc.itc.rwth-aachen.de/
https://perfmon.hpc.itc.rwth-aachen.de/
https://perfmon.hpc.itc.rwth-aachen.de/
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• History of finished and running Jobs

Accessing the Monitoring System – Joblist Overview

Increase time range

Access job details

3
Filter by cluster partition Sort by runtime
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Accessing the Monitoring System – Job Details

4
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Accessing the Monitoring System – Job Details

4

Basic job

meta data
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Accessing the Monitoring System – Job Details

4

Energy data

(„No data“ for GPU

due to CPU node)
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Accessing the Monitoring System – Job Details

4

Switch single-/multi-host viewSelect different host

Scroll down for

more details

Select subset with CTRL/CMD+click
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Accessing the Monitoring System – Caveats and Gotchas

• Sampling frequency: 1 sample / minute
− Almost no influence on application runtime

− Short application stages can be missed

• Metric-specific sampling quality:
− Sampling length of 1 second for CPU FLOP/s and CPU memory bandwidth

▪ This data is missing with #SBATCH --hwctr=OPTION with OPTION ∈ { vtune, vtuneperf, likwid, papi }

− Continuous measurement for power, GPU, fabric, Lustre, NFS

− Collection of current value for CPU, memory

• Shared node usage
− Data may be influenced by behavior of other jobs

▪ View resources of job: $ scontrol show job -d "${SLURM_JOB_ID}" > "slurm-${SLURM_JOB_ID}.job"
− Force exclusive node allocation with #SBATCH --exclusive

• Power and energy measurements
− For CPUs measured with RAPL interface → for details see here and here

− For GPUs measured with NVML’s nvmlDeviceGetTotalEnergyConsumption
− Data quality and availability limited by tools of hardware vendors

https://dl.acm.org/doi/10.1145/3177754
https://dl.acm.org/doi/10.1145/2425248.2425252
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Agenda

•
−

−

−

−

• Detecting Misconfiguration
− Wrong Core Counts

− Single Core Binding

− Underutilization of Resources

•
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Detecting Misconfiguration – Wrong Core Counts

• Lessons learned:
− CLAIX-2023: 96 cores / node

− CLAIX-2025:

▪ c25ms: 192 cores / node

▪ c25ml: 192 cores / node

▪ c25g: 128 cores / node

• Adjust hard-coded values for
− OMP_NUM_THREADS

− mpiexec -n

− srun -n

192 cores allocated

only 50% CPU usage
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Detecting Misconfiguration – Single Core Binding

• Lessons learned:
− Check thread / process placement
− OMP_DISPLAY_AFFINITY=true

− mpiexec --report-bindings

− mpiexec -print-rank-map

− srun --cpu-bind verbose

• Consult documentation for
− OMP_PLACES

− mpiexec

− srun

192 cores allocated

only a single core used
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• Reference run for comparison:
− 75 GB/s vs. 900 GB/s

• Previous experience with job:
− “Usually 90% of peak bandwidth”

− “Before > 200 MFLOP/s occurred”

• Talk to us about:
− Expectations for CLAIX-2025

− Deviations from previous results

Detecting Misconfiguration – Underutilization of Resources
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Try It Yourself

• Monitoring data is valuable for verifying high-level performance trends

• Always-on collection enables the analysis of historic jobs (even if not initially intended)

• Now it is your turn:
− go to perfmon.hpc.itc.rwth-aachen.de,

− scan the QR code, or

− click the logo

Missing something?

New ideas are welcome!

https://perfmon.hpc.itc.rwth-aachen.de/
https://perfmon.hpc.itc.rwth-aachen.de/
https://perfmon.hpc.itc.rwth-aachen.de/
https://perfmon.hpc.itc.rwth-aachen.de/
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