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— Non-intrusive data acquisition 
on all cluster nodes

— Continuous data collection

— Web frontend for live and 
post-mortem visualization

— Detection of pathological jobs 

— Automatic job analysis and clasification

— Long-term data storage

Funded by the DFG project ProPE

Continued as part of the NHR Center at ZIH

Job Metadata

Metric Timelines

Job Tags

PIKA: Center-Wide and Job-Aware Cluster Monitoring 
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PIKA Architecture Overview
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PIKA Performance Data Collection Daemon

Open-source collection daemon collectd [1]

 One collector/plugin for each metric source

 CPU counters are collected with LIKWID[2] every 60s*

 Distinguish between per socket and per core

 Multiplexing of event groups

 All other metrics are collected every 30s*

 Lustre collector: read/write bandwidth and Lustre metadata [3]

[1] https://github.com/collectd/collectd

[2] https://github.com/RRZE-HPC/likwid

[3] https://gitlab.hrz.tu-chemnitz.de/pika/monitoring/-/blob/master/daemon/collectd/collectd-
plugins/python/lustre_bw.py

* adjustable

https://github.com/collectd/collectd
https://github.com/RRZE-HPC/likwid
https://gitlab.hrz.tu-chemnitz.de/pika/monitoring/-/blob/master/daemon/collectd/collectd-plugins/python/lustre_bw.py
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PIKA Metrics
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Analysis and Visualization
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PIKA Job Visualization
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PIKA Job Footprint Analysis - Tags
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PIKA Job Footprint Analysis - Tags

Automatic job tagging with heuristic thresholds
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PIKA Job Visualization – Footprints

Write operations 
result in lower 

FLOPS.
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PIKA Job Footprint Analysis – Search Jobs
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Sort jobs by largest write 
size from scratch2.

PIKA Job Footprint Analysis – Search Jobs
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PIKA Job Visualization
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PIKA Job Visualization – Compare Jobs
Different runs from 

the same code.
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PIKA Job Visualization – Read/ Write Distribution

Scatter plots (read/write) for all exclusive IO jobs that run at 
least one hour from September 2018 to present.
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Conclusion

We developed the PIKA software stack for center-wide and job-aware cluster 
monitoring

 Usage of open-source components 

 Monitoring overhead is negligible

 Can also be disabled (#SBATCH –no-monitoring)

 Automatic job categorization via job tagging (still WIP)

 Powerful interactive visualization (top-down approach)
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Roadmap

 Improve the simplistic „I/O-heavy“ classification

 Extend footprint analysis for metadata operation

 Record metrics also for other file systems e.g. BeeGFS

 Scan for jobs with “interesting” I/O behavior

 Heavy I/O phases might still be averaged out in long jobs – avg. BW not enough
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Thank you!

Software project available at https://gitlab.hrz.tu-chemnitz.de/pika

“Pikas prefer rocky slopes and graze on 
a range of plants, mostly grasses, 
flowers and young stems. In the 
autumn, they pull hay, soft twigs and 
other stores of food into their burrows 
to eat during the long cold winter.”

Source: Walters, Martin (2005).
Encyclopedia of animals. 

Parragon. p. 203. ISBN 978-1-40545-669-2.

https://gitlab.hrz.tu-chemnitz.de/pika
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-40545-669-2

