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Objective

• Highlight the importance of understanding how the FOA trace we 
analyze may have been impacted by perturbations (“noise”) and build 
confidence in our performance assessments

• We will describe/demonstrate:
• How to use Dimemas to perform what if studies “eliminating” noise 

• On a detailed FOA trace
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Noise

• Variability that we do not understand  Noise
• Perturbations, interference on our application from other activities that may 

be sharing our resources

• Noise is a property of nature  try to understand, learn how to live 
with it.

• Some level of fine grain observation and quantification of its effect:
• Will always be approximate. In the end it is noise.

• Will always be useful to complement our observations and comments as 
analysts on the behavior of applications. Try to separate blame.
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How

• Looking for characteristic patterns on full, filtered or burst mode 
traces

• Quantifying the impact on traces containing cycles and instruction 
hardware counters

• What if (noise was not there) predictions 
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(Views, simulations) and noise

• Visually identify patterns and speculate on causes and effects
• Useful duration view, histograms of useful duration, MPI calls duration, …

• Random/scattered variabilities

• Quantify presence

• Effective frequency (Cycles per microsecond)

• Preempted time

• Predict absence

• Dimemas predicted behavior (with ideal or nominal network) eliminates noise in 
communications

• Eliminating the impact of noise in user level computation

• From extremely perturbed traces (oversubscribed runs)  scalability predictions
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prv2dim -p nemo.384.1it.prv  -d nemo.384.1it.dim

prv2dim -b 42000059 -f 0.00000000048 -p nemo.384.1it.prv  -d nonoise.dim

• Prv Dim trace:
• f(time)

• f(events)
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Eliminate noise?

Cycle in seconds = 1/Frequency

Frequency, from histogram of cycles/us

Cycles event type

~ 2.070  GHz
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Eliminate noise?

Actual run

Simulation Eliminating noise in MPI
“Ideal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI and useful
“Nominal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI
“Nominal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI and useful
“Ideal” network Latency  & Bandwidth
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Eliminate noise?  (Zoom)

Actual run

Simulation Eliminating noise in MPI
“Ideal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI and useful
“Nominal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI
“Nominal” network Latency  & Bandwidth

Simulation Eliminating noise in MPI and useful
“Ideal” network Latency  & Bandwidth
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Contact:
https://www.pop-coe.eu
pop@bsc.es
@POP_HPC
youtube.com/POPHPC
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