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Roadmap Alignment Needed to Achieve TCO Goals
DC Network Infrastructure

ASIC BW and Port Speed

Optics Speed and SizeCabling Infrastructure

• Innovation

• Standardization

• Open Ecosystems
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Hardware Defined Performance 

Switch 
ASICs

X86 
CPUs

2013 2014/15 2015+

28nm 16nm65nmCisco

40nm 28nm65nmOthers

14nm22nm

Software Defined Control 
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DC Interconnect Speeds/ Transceivers

Server

TOR Switch

Aggregation
Switch

3-5m

100m to 2km 
Fiber 

(MMF or SMF)

2013 2014/15 2015+

1G/10G

10G/40G

10G
MMF: SR
SMF: LR

Twinax/ AOC

10G/40G

40G/100G

40G
MMF: SR4/BiDi

SMF:  LR4L, pSMF4

Twinax/ AOC

25G/100G

100G

100G
MMF: SR10/SR4/ BiDi

SMF: LR4L, pSMF4, CWDM

Twinax/ AOC

<80km Fiber 
SMF 100G DWDM

100G ER4
100G DWDM

100G ER4

10G: SFP+
40G: QSFP+

100G: CPAK/ CFP2 25G: SFP28
100G: QSFP28

Transceiver Form 
Factor

10G DWDM
40G ER4

1G 10G 25G
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Single Lane .. Less Complexity (and Lower Cost)
The 40G QSFP BiDi Optics Example

TX/RX

TX/RX

2 x 20G

2 x 20G

Duplex 

Multimode 

Fiber 

Duplex 

Multimode 

Fiber 

RX

TX

4 x 10G

4 x 10G

Duplex 

Multimode 

Fiber 

Duplex 

Multimode 

Fiber 

Toolkit: Speed-up, WDM, Modulation
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Single Lane .. Less Complexity (and Lower Cost)
The 25G Server Access Example

TX/RX

TX/RX

1 x 25G

1 x 25G

Server TOR

RX

TX

4 x 10G

4 x 10G

Server TOR

Toolkit: Speed-up, WDM, Modulation
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Single Lane .. Less Complexity (and Lower Cost)
The 100G Switch Link Example

TX/RX

TX/RX

4 x 25G

4 x 25G

TOR Switch

RX

TX

4 x 10G

4 x 10G

TOR Switch

Toolkit: Speed-up, WDM, Modulation
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Single Lane .. Less Complexity (and Lower Cost)
50G Server Access?

2 x 25G

2 x 25G

Server TOR

4 x 10G

4 x 10G

Server TOR

Toolkit: Speed-up, WDM, Modulation

1 x 25G w/ 

modulation

1 x 25G w/ 

modulation

Server TOR

4 x 10G

4 x 10G

Server TOR
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Signalling

Rates

Ethernet Rates

The Story So Far…

100 Gb/s

10 GbE

2.5 Gb/s Enabled by 

availability 

of…

40 GbE 400 GbE 25 GbE100 GbE

10 Gb/s Then drove 

development 

of…

Enabled by 

availability 

of…

Enabled by 

availability 

of…

25 Gb/s Enabled by 

availability 

of…

Enabled by 

availability 

of…

Then drove 

development 

of…

50 Gb/s Will drive 

development 

of …

~ Chronological

Will drive 

development 

of …
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Signalling

Rates

Ethernet Rates

Polishing Off the Crystal Ball…

100 Gb/s

10 GbE

2.5 Gb/s Enabled by 

availability 

of…

40 GbE 400 GbE 25 GbE 50 GbE100 GbE

10 Gb/s Then drove 

development 

of…

Enabled by 

availability 

of…

Enabled by 

availability 

of…

25 Gb/s Will be 

optimized by

Enabled by 

availability 

of…

Enabled by 

availability 

of…

Then drove 

development 

of…

50 Gb/s Will drive 

development 

of …

Will be 

enabled by

~ Chronological

Will be 

optimized by
Will drive 

development 

of …
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 Bandwidth will be used

 Higher cost sensitivity & shorter investment cycles at the edge

 Backward compatibility will de-couple investment cycles for 
server/ TOR & aggregation switching

Summary




