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| RNG flattens the datacenter network

fewer switches less power lower cost



Trees are simple to cable, route, and analyze
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But trees strand capacity
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| Failures have outsized impact in trees
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Mitigating the downsides of trees is not easy

Overbuild Q Reconfigure



| Expander graphs make capacity fungible

P
MMMM

T4 T5

7 18 T9 T10 T11 T12

o
T1 T2 T3

T4 T5 T6

17 T9

710" T11 T12



But expanders are not easy to build

Cabling
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| RNG: Randoem Resilient network graphs

Cabling
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Cabling: Physical world resists randomness

Arbitrary neighbors

Integrating new routers
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ShuffleBox: A passive optical device




ShuffleBox: A passive optical device

c-ports (to ShuffleBoxes)

r-ports (to routers)



Quasi-random connectivity via structured cabling
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| Routing: Shortest paths limit throughput
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| Spraypoint routing
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| Spraypoint routing
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| Spraypoint finds almost every available path
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| Modeling: Need predictable performance
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| RNG models enable predictable topology design
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| RNG models enable predictable topology design
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| Path to production
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| RNG offers generally better throughput

Traffic pattern: clique Traffic pattern: hubs Traffic pattern: matchings
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| Failures degrade performance gracefully in RNG
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RNG enables flat datacenter networks
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fewer switches less power lower cost



Backup



| Application flows perform just as well on RNG
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| RNG needs 9-45% fewer switches

32 ports 128 ports

;\5 Oversub.

‘E 11

2 e 21

= s 3:1

k5 .

2 s 7:1
15:1

2048 4096 8192 131K 262K 524K
Num. servers Num. servers



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

