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Composite analytic models

Plausible assumption: 'Y Y Y
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In practice, 'Y Y Y and it can go in either direction
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Initial observation
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Markidis et al. (2015)

Simulator-based analysis

Idle waves perceived as
Ndamped | i neai

Classical wave equation
postulated for continuum
description
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S. Markidis et al.: Idle waves in high-performance computing. Phys. Rev. E 91(1), 013306 (2015).

DOI: 10.1103/PhysReVvE.91.013306
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A more modern platform
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A spontaneous symmetry breaking, cofputational waveo
Why? Under which conditions?
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Research guestions
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A Dependence on communication characteristics
with the hardware?
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Setting: MPI- or hybrid-parallel bulk-synchronous barrier-free programs
A Injected idle periods

15
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A How do idle waves interact with each other, with noise, and
A ldle wave decay

(noise-induced, bottleneck-induced, topology-induced)
A How do computational waves form? Instabilities?
A Core-bound vs. memory-bound

A Continuum description?
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A Amplitude of the computational wave?
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ldle wave propagation and bandwidth-bottleneck-induced decay

Analytical model for idle wave speed with scalalble workload: Decay even on silent system:
DOI: 10.1007/978-3-030-78713-4 19 DOI: 10.1007/978-3-030-50743-5 20
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Idle waves interact nonlinearly

A A wave-like description

DOI: 10.1109/CLUSTER.2019.8890995
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Noise-induced idle wave decay

se Neats

application noi
A Statistical details do not matter (only integrated noise power)
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Topological idle wave decay
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Collectives can be permeable to idle waves

A Some collectives are
not necessarily
synchronizing

A Many implementations
let idle waves pass
through

DOI: 10.1007/978-3-030-78713-4 19

4 different MPI_Reduce() implementations (Intel MPI 19)

Dynamics of non-lockstep execution | Georg Hager

2021-09-20

12



