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A Fat tree is a proxy for hierarchical topologies
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Favorable Task Placement
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The Problem: Bandwidth Tapering

Bandwidth tapering removes high&vel expensive bandwidth
ExamplesFacebook 4x oversubscription [1], Microsoft up to 5.3x [2]
If all traffic uses high level, congestion forms [2]
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Fragmentation Factor at NERSC Cori
o (all jobs >= 256 nodes)
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A Metric: Observed number of Aries (Dragonfly) groups that an appllcatlon spans, divided by

the smallest possible number of groups that the application would fit in.
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PINE ISl <

-



Problem Statement: Recovencality by Changing Topology
Connectivity
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Flexible Fat Tree: Insertion®PSwitches; Bandwidth Steering

O Application 1
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Flexible Fat Tree: Direct Connectivity with Bandwidth Steering
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Why Optical Switches Efficiently Steer B/W

Comb aggregator

ANegligible dynamic power and latency Wavelength selection
for traversal 1

AOrders of magnitude lower static power
than modern electronic switches
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AWe avoid consecutive hops in the optlcaE ; O [T Rine
domain to avoid optical loss 2 L[ T T |

ANo buffering inside optical switches. They
need to be preconfigured (circuit switching)
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Reconfiguration Algorithm

ATraffic estimation or observation
AA multinode job starts every 17 seconds
APINE switches reconfigure in ~20usec
A Commercial switches every fansec

AAlgorithm is heuristic. Optimal solution is I{IPmplete
Alteratively solve in each optical switch a maximumight matching problem

AOnline update matching weights, considering already established links
between pod pairs

AScalable:O(kr)

A kis # ofSiPswitches in networke is optical radix and tends to be small
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Traffic Patterns Persist

AApplicationsmay go
through phases, but the
dominant pattern persists
throughout

DOEexascalaniniapps https://portal.nersc.gov/project/ CAL/cesar.htm




