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Topology-Aware Runtime Algorithm Selection
of Collective Communications

TakesHI NANRITL2 and MoTovosHl KUROKAWA 13

As the size and the complexity of computers increase, selection and tuning
the technologies for implementing communication libraries have become impor-
tant issues. The communication performance of these systems depends not only
on the message size and the number of ranks, but also the relative locations of
ranks and collisions among messages. Because of the wide variety of the rank
allocation and improvability of the collisions, traditional static method cannot
choose the appropriate technology for the given situation. As a dynamic tech-
nique for choosing implementation technologies, this paper introduces a method
that selects a suitable algorithm of collective communications at runtime. At
the first invocation of a collective communication, this method predicts the
performance of each algorithm from the information of rank allocation and net-
work topology. Then it discards the algorithms that are predicted much slower
than others. After that, it examines each algorithm at each invocation of the
collective communication to measure its performance. Finally, it chooses the
fastest one as the algorithm that is used for the remaining invocations. Results
of some preliminary experiments showed the efficiency of the proposed method.
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0000000000000000000Y. 0000000,000000000000
00000000000, 00000000000000000000000000
00,00000000 Faraj 00, 0000000000000000000000O0
00,000000000000000000000000000,00000000000
000000000000000000000 STAR-MPIOOOOOOOOOOY. 00
0,00000000000000000000000000000000. OO0, Nishtala
00000000000000000000000,00000000000000000
00000000,00000000000000000,0000000 GASNetODOO
ODoO0'™. 000,0000000000000000000000000000,000
00000.00,00000000000000000000000000000000,
ODooo0o000o0oo.
00,00000000,000000000000000000000000000O
00, 0000000000,00000000000000000000000000
00000000. 000000000,0000000000000000000000
00000,0000000000000000000000000000.000000
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coo,boo00000000000O0O0ODOOOOOOOOOOO,0O000O0O0OOOOO
cooooooobooooboboOoOooooboboOoOooooooOobOOoOobOOoOobobooOoDOoOon
ooooo.

7. 0OoOooooooo

gobooooooooooooooboobooo,oobbo0oboooooboooooonn
goboo.oooodo,oobod0oobooooooobo0obbooooboOooooOoooDn
goobooooooboooooo,bobbo0oobobo0ouboobo0oobOoOo0bobboOoOooDnn
0000000000000 0000. 00000000 RICCO Fat TreeDOOOO0O
00 Alteal OODOOOOODO, 00000000000, O0OO0ODO,00000000
gobooooboooooocoooboooooooboooooboon.

000 AlltealDODDOOODOD0OOOODOO, Fat Tree0 000000 O0OOOODOO,O
gobooooobooooboocoooooooooboboooobooooon.

8. 0O O

000000000, RIKEN Integrated Cluster of Clusters (RICC) 0000000
oo.

o o 0O O
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