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Relevance of white-box performance modelling
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Distributed performance model
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Idle wave: progressing idleness due to processes dependencies
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Resource scalability verses bottleneck

Time	step

Ra
nk

sy
nc
	w
av
efr
on
t

zero	wave	decay

Time	step

de
-sy
nc
	w
av
efr
on
t

Ra
nk

non-zero	wave	decay

Pe
rfo

rm
a

nc
e

 

Number of MPI 
processes



June 29, 2021 0Ayesha Afzal <ayesha.afzal@fau.de> | ISC High Performance 2021 Digital

Model Applicability
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Motivation

Simple and cheap experiments with 
solving a system of ODEs than running 

highly parallel programs
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Motivation

Unknown analogy 
in the parallel 

computing field
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Motivation

Closing the gap: analytical modelling 
with flexible parameters to mimic the 

behavior of parallel programs
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Motivation

Equilibrium state: stability of 
(de/re)sync wavefront
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Motivation

Non-equilibrium state: topology-
aware idle wave propagation
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Analogy comparison
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Physical coupled oscillators model vs. Kuramoto model
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Physical coupled oscillators model vs. Kuramoto model
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Interaction potential vs. resource scalability visualization
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Evaluation: Resource scalability verses bottleneck
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Outlook and future work

Model 
Improvement

End-user tool
Visualization 
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