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Figure 8: Execution time magnification when injecting constant amounts of noise into a benchmark based

on allreduce (incomplete data sets on 32K nodes for noise ratios of 0.08% and 0.15% are due to time

constraints in our access to such a large machine configuration).

in particular 0.015% (Fig. 8, top left), execution times increase significantly only for the largest

process counts. More worrying, it appears as if, in that case, we will see the dreaded explosion

in run-time as the number of processes increases. We have included two more plots with interim

noise ratios of 0.08% and 0.15% to show that that is in fact not the case. As can be observed,

execution time magnification does not exponentially grow ad infinitum with an increasing process

count, but fairly quickly levels off or even slightly decreases. The larger the noise ratio, the sooner

this effect takes place—for 1% noise, it is not visible even for the smallest process count tested.

The leveling-off is due to noise saturation—with a fixed per-process noise ratio, the total amount

of noise in the system increases linearly with an increasing process count. It reaches a stage when

at any given point in time, a detour is almost guaranteed to be taking place somewhere—adding

more processes, and thus more detours, will simply force the latter to overlap in time, significantly

reducing their ability to do any (further) damage.
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