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Progressive Adaptive Routing (PAR)

! Megafly is a recently proposed efficient and hierarchical interconnect .. Adaptive Routing decision is made on global spine routers

topology 1. If there is a congestion in minimal path global link it routes packet In a
! Adopted by Niagara, Canada's fastest supercomputer nonminimal path
! Currently Progressive Adaptive Routing (PAR) is the best known K-path Adaptive Piggyback Routing (KAPR)

routing scheme for Megaily networks | | | . Routing decision is made on source leaf routers
—!'In this work we have developed two new practical adaptive routing . Global link congestion is piggybacked to all connected source routers and

SChemeS KAPR and KU'GCN a Spread Of K mlnlmal paths are Sampled Topology Instances _I;E;)gggy Ll
d Usmg event-driven simulator (SST-Macro) we shows that our new . If there exists no globally uncongested route among the K paths, the e

routing schemes outperform PAR by 43.5% on a topology with large packet is forwarded non-minimally.
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K-path UGAL with Global Congestion Notification (KU-GCN)

.. First 3 steps are same as KAPR

1. Otherwise, an Adaptive Load balancing (UGAL) comparison is made
between the globally uncongested minimal path with lowest local output
buffer occupancy with a globally uncongested minimal of lowest buffer Topology Instances opoloay Instances
occupancy towards a randomly selected destination obtained from e
another K paths sampling.
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Megafly Single Group Architecture

! Every group consists of two levels of routers

1 One level known as spine routers, are connected to global channels
! Another level known as leaf routers, are connected to compute nodes
I Intra-group connection in megafly is a complete bipartite graph S ——

Topology Global # of Router # of Minimal | o (e) BT | o
Connectivity Groups Radix Nodes Path Figure : Communication Performance of NAS benchmarking applications

Diversity on Megafly topology networks
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8 | Q o> 29 ) , , _IWe introduced two new adaptive routing schemes
%T) ‘ c,(oo / } . . . gn
eaatly Tomoloay Inct sty Tonoloay et _1The new routing schemes perform significantly better than the currently
ega opolIo nstances . . . . .
IR TOPORYY cgatly Topology stances widely adopted progressive adaptive routing (PAR) , especially on low
(a) Random Permutation Traffic (b) Adversarial Shift Traffic path diversity topologies
_10ur KU-GCN routing scheme performs best among the three in the
majority of workloads and topology sizes.

Figure : Megafly Topology with 2 routers in each level of a group and total
5 groups that is mfly(2,5). Figure : Communication Performance of 1024-rank synthetic workloads on

Megalfly topologies




