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e Network architectures

e Link distances, fiber types and modules

e 10-40-100-400G progression over common fiber plant
with constant oversubscription

e Summary and pictures
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Data center design showing connection points
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(From Kipp_01 0112)

3 Scenarios 100GBASE-SR10 20 24
100GBASE-SR4 8 8
100GBASE-NR4-SMno & 8
NR4 is a new SM PMD WDM
between 500m and 2km. 100GBASE-NRA-SM 9 2
We evaluate two flavors with WDM
with WDM"or "no WDM™.  190GBASE-NRA-PAM 2 2
100GBASE-LR4 2 2
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Single-mode Link Cost Analysis
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A Simple Look at Oversubscription (2)

e [et’s take a tjrpical ToR switch. ..

® 48 access ports, 2-4 uplink ports

Access Uplink Tatal Total
Mumber of  Port MNumber  Port Access  Uplink  Owersubs
Access  Spesd of Uplink  Speed B BW cription

Pots  (Gbps)  Ports  (Gbps)  (Gbps)  (Ghps) Rate 10G access w/ 10G
48 1 4 10 48 40 1.2 up]ink was horribly
48 10 4 10 4580 40 12.0 . -
48 10 2 40 480 an ] D‘ﬁ:l‘subsm lbﬂd.
48 10 4 40 480 160 3.0
45 40 4 40 1920 160 12.0 406G up]jnks offer Eﬂod
48 40 2 100 1920 200 596 . : -
A8 40 4 100 1920 400 48 options for 3.0->6.0 OS5
48 40 2 400 1920 800 2.4 for 10G access
48 40 4 400 1920 1600 1.2
48 100 4 100 4800 400 12.0
48 100 2 400 4800 800 6.0
48 100 4 400 4800 1600 3.0
48 100 2 1000 4800 2000 24
48 100 4 1000 4800 4000 1.2

o | chalupsky hse 01 0912
. e IEEE 8023 Higher Speed Ethernet Consensus Ad Hoc i - - Eeptember 012 |
\ S/
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8 fiber MPO (1 of 3 connections
to 24 fiber ribbon trunk cable) ~ _—=

T OLUXTERA



e 10G Servers with 10G uplinks requires:

- 80-160G total uplink BW required for OS of 3-6.
0 24 fiber ribbon gives 120G of BW (OS of 4)
0 ** THIS WORKS
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A Simple Look at Oversubscription (3)

® Let’s take a tjrpical ToR switch. ..

® 48 access ports, 2-4 uplink ports

Access Uplink ~ Total Total
Mumber of  Port MNumber Port Access  Uplink  Oversubs
Access  Speed of Uplink  Speed BW BW cription
Ports (Ghps) Ports (Ghps) (Ghps) (Ghps) Rate :
A8 1 A 10 A5 AD 12 40G access needs 100G
48 10 4 10 480 40 12.0 up].mks at least.
48 10 2 40 480 a0 6.0
48 10 4 40 4580 160 3.0
43 40 1 40 1920 160 12.0 400G uplinks offer
48 40 2 100 1920 200 9.6 GREAT options for 1.2-
48 40 4 100 1920 400 4.8 =24 OS for 40G access
48 40 2 400 1920 800 24
48 40 4 400 1920 1600 1.2
48 100 4 100 4800 400 12.0
48 100 2 400 4800 200 6.0
48 100 4 400 4800 1600 30
48 100 2 1000 4800 2000 24
48 100 4 1000 4800 4000 1.2
. o IEEE 502.3 Higher Speed Ethernet Consensus Ad Hoc September 2012 ]
N S/
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100G Ethernet,RSM4,solution

8 fiber MPO (1 of 3 connections .~ -~

to 24 fiber B ?G\ 2

ribbon trunk cable) oW Z
= 5?? ,




e 75% 10G, 25% 40G Servers with 100G uplinks requires:

- 140-280G total uplink BW FOR OS OF 3-6.
0 24 fiber ribbon using PSM4 gives 300G of BW (OS of 2.8)
O ** THIS WORKS
0 24 fiber ribbon using single lane PAM or LR4 gives 1200G of BW (OS of .7)
O **Probably overkill

e 75% 10G, 25% 40G Servers with 400G uplinks requires:

0 24 fiber ribbon using 4 lane PAM for 400G gives 1200G of BW
0 **ALSO WORKS but probably overkill
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100% 40G Servers with 100G uplinks requires:

- 320-640G total uplink BW FOR OS OF 3-6.
O 24 fiber ribbon using PSM4 gives 300G of BW (OS of 6.4)
O ** THIS WORKS marginally
O 24 fiber ribbon using single lane PAM or LR4 gives 1200G of BW (OS of 1.6)
O **THIS WORKS

100% 40G Servers with 400G uplinks requires:

0 24 fiber ribbon using 4 lane PAM for 400G gives 1200G of BW
0 **ALSO WORKS
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A Simple Look at Oversubscription (4)

® Let’s take a t}*pical ToR switch. ..

® 48 access ports, 2-4 uplink ports

Access Uplink Total Total
Mumber of Port MNumber Part Access  Uplink  Owersubs
Access  Speed ofUplink  Speed BW BW cription

Paorts (Ghps) Ports {Ghps) {Gbps) (Ghps) Rate
48 1 4 10 48 40 12
48 10 4 10 480 40 120
48 10 2 40 480 80 6.0
48 10 4 40 480 160 30
48 40 4 40 1920 160 120
48 40 2 100 1920 200 96
48 40 4 100 1920 400 4.8
48 40 2 400 1920 200 24
48 40 4 400 1920 1600 1.2
48 100 4 100 4800 400 120
48 100 2 400 4800 800 6.0
48 100 4 400 4800 1600 30
48 100 2 1000 4800 2000 24
48 100 4 1000 4800 4000 1.2

o IEEE §02.3 Higher Spead Ethernet Consensus Ad Hoc

chalupsky hse 01 0912
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oversubscribed

400G uplinks offer good
options for 3.0->6.0 OS
for 100G access
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1OO_G_E1W PSIM4 solution

400G (4x100G PAM) module

8 fiber MPO (1 of 3 connectlons @?d’i ?

to 24 flber ge? o
ribbon trunk cable) - / y

8 fiber MPO (1 of 3 connections
to 24 fiber ribbon trunk ——x

100G (1x100G PAM)
module z




e 100G Servers with 100G uplinks requires:

— 800-1600G total uplink BW FOR OS OF 3-6.
0 24 fiber ribbon using single lane PAM or LR4 gives 1200G of BW (OS of 4)
O ** THIS WORKS

e 100G Servers with 400G uplinks requires:

0 24 fiber ribbon using 4 lane PAM for 400G gives 1200G of BW
0 **ALSO WORKS

" 11/6/2012
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e PSM4 provides a cost effective 100G solution for the
next 8 yrs.

11/6/2012

: 'LUXTERA Page 20



	Network architecture growth path using PSM4
	Agenda
	Slide Number 3
	Network design today
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Server port speed forecast
	10G Scenario
	10G Ethernet solution
	10G Scenario (2012-2014)
	40G Scenario
	100G Ethernet PSM4 solution 
	10/40G Scenario (2015-2018)
	40G Scenario (2019-2022)
	100G servers (2021-202?)
	100G Ethernet PAM and 400G PSM4 solution 
	100G Scenario (2019-2022)
	Summary

