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Optical networks /A\/ﬂl\
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" The interconnect is a critical factor for high system utilization
At any scale

" Future networking speeds will require optics-dominant infrastructure
e Cables cost becomes significant part of infrastructure
* Optical PCBs, On-chip optics

Photodiodes, Waveguides
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" Old dogs must learn new tricks
e Brain to compensate for increased cost
e Adaptive routing
e Congestion control
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Cabling — the impact /A\/ﬂl\
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InfiniBand Hardware Congestion Control /A\/ﬂl\
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“Solving Hot Spot Contention Using InfiniBand Architecture Congestion Control
Actual Results IBM Research; IBM Systems and Technology Group; Technical University of Valencia, Spain
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InfiniBand Adaptive Routing M
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® 220 nodes, 2-stage CLOS network
= Mellanox InfiniBand HCAs and switches
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InfiniBand Adaptive Routing 1\%
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" Maximizes network efficiency
« For random traffic or multiple application scenarios
« Switches dynamically re-routes traffic to alleviate congested ports

" Fast path modifications, no overhead throughput

220 server node system, Mellanox InfiniBand HCAs and switches

No Adaptive Routing With Adaptive Routing
Hot Spots Average Minimum Average Minimum
Configuration Bandwidth Bandwidth Bandwidth Bandwidth
None 100.0% NA NA

2:41,3:44:1 79.4% 37.3% 99.7% 99.6%

2:35,3.54:1 80.3% 37.1% 99.7% 99.0%
2:30,3:10,4:1 75.9% 36.5% 99.7% 99.5%

2:41,3.54:1 82.4% 37.7% 99.7% 99.4%

® Each case represent a different congestion scenario
 For example 2:10 means 10 links where each shares 2 connections)

=  Adaptive routing increases the network efficiency by an average of 25.5% for the average
bandwidth and the minimum bandwidth by an average of 167.5%

© 2009 MELLANOX TECHNOLOGIES 9



Maximizing System Efficiency 1\%
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Top500 Efficiency Comparison
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Ethernet = InfiniBand
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The 20 Most Efficient Top500 Systems M

Mellanox

TECHNOLOGIES

The 20 Most Efficient Top500 Systems
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InfiniBand — The Most Efficient Systems at /I\/N
Any Scale Mellnss

iz Sikorsky

A United Technologies Company

Computational Chemistry :
Cancer research i

[

Education \\//  CH-53 HEAVY LIFT

Sikorsky CH-53K program
: : Reducing simulations
Torrey Pines High School
Pe r S 0 n al A PROUD MEM]EROET‘;}E SaN DIEGUITO UNION HIGH SCHOOL DISTRICT
supercomputing

duration from 4 days to
LB I|::|‘-E-Ii:--l|- ll

several hours

WOLFRAMRESEARCH

MAKERS OF MATHEMATICA

|
fi
+

i,

Energy dissipation in silicon nano-
resonators by using molecular
dynamics

© 2009 MELLANOX TECHNOLOGIES



The Bottom Line /ZME\
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* Based on end-users testimonies
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