Short Hops, Big Gains: Beyond Asymptotic Costs In
Collective Communication on Dragonfly+
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Traditional cost models evaluate collective operations based on
asymptotic complexity
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PRACTICE

Different algorithms with identical theoretical cost have different

performance

SAME THEORETICAL COST
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Recursive doubling and Sparbit AllGather exchange the same distances and the same message sizes, In opposite order
The first sends its largest message across a group boundary, Sparbit sends its smallest one

Methodology

SIMULATION:

ht-sim (extended for Dragonfly+), tracking port

usage

AllGather, 1 MIB output vector, 1024 ranks
Minimal routing used, adaptive routing showed

no significant difference
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TOPOLOGY: Dragonfly+
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Same cost model for the first four algorithms, 6.6x apart in completion time based on how traffic Is distributed across local and global

links
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Conclusion and Future Work

Need to evaluate collective
algorithms on the traffic they
Induce, not only on asymptotic cost

Extend our analysis to:
e other topologies
e different routing algorithm
e other collective operations
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