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This project is about building a predictive model that can be used to 
quantitatively understand the impact of architecture, technology and data 
analysis strategy decisions for HL-LHC (High Luminosity Large Hadron 
Collider which is an upgrade to the LHC).

This is critical, because the computing demands at the HL-LHC will 
massively exceed the available resources unless large efficiency gains can 
be made. 

Project Description
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How can we understand the computing 
demands?

The first step to understand the behavior of the different workloads of the 
experiments is to measure, in a controlled environment, critical resource 
usage parameters and their dependency on running conditions.
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Project Description
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Project Description
● Metrics may drastically change 

during an application's lifetime

● We first identify the changes in the 
time series data of the metric.

● Based on these changes we split 
the metric data into unique 
segments.

● Each of the segments will then be 
parametrized (e.g constant, linear 
increase, logarithmic increase etc. ) 
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How do we measure the resource 
consumption of a process?

 

PRocess MONitor (prmon)

● Small stand alone program that can monitor the resource consumption of a 
process and its children.

● Helps to understand the resource requirements.

    
   How it works

● Each process has a unique PID (Process IDentification number).

● Prmon extracts  CPU, memory and IO usage as a time series for the specified 
process.

● The results are then processed using an analysis tool chain.
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What metrics do we extract using prmon 
to monitor the resource consumption of 
a process?
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What metrics do we extract using prmon 
to monitor the resource consumption of 
a process?

Metric types:

Cumulative metrics:
● Current value + previous 

value, grows over time e.g. 
stime etc.

Load metrics:
●  Current value ,they increase 

or decrease e.g. vmem, RSS 
etc.

Rate metrics:
●  metrics that represent the 

time derivative of another 
metric, metric/sec.

Cumulative metric

Load metric

Rate metrics
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How do we analyze these metrics? 
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How do we analyze these metrics? 

SWAN (Service for Web based Analysis):  is a platform to perform 
interactive data analysis in the cloud.
 
With SWAN you can:

● Analyze data without the need to install any software.

● Have Jupyter notebook interface as well as shell access from browser.

● Use CERNBox as your home directory and synchronize your local 
user storage with the cloud.
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Time series of metrics  
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Time series of metrics 
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Time series of metrics 
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Time series of metrics 
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Time series of metrics 
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Time series of metrics
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Next steps 

● Implement a time series segmentation method based on first or 
second derivatives.

● For each time series segment, characterize the segment with the 
least possible number of parameters.

● demonstrate the full process that starts from a prmon time series and 
produces a series of change points separating segments and values 
describing the segments
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THANK YOU!
alexia.topalidou@cern.ch
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