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Disclaimer

* The views expressed in this presentation are the views of the
presenter and not of the Ethernet Alliance

T A coerer s



The 2016 Ethernet Roadmap - Front

MEDIA AND MODULES

Ethemet is wired technology and supports a
variety of media including backplanes, twisted
pa, twinax, multimode fiber and single-mode
fiber. Most people know Ethemst by the
twisted pair or Cat "x” cabling with RJ45
connectors because close to a billion ports
year are soid.

‘The graphic below shows multiple types of
modules that may be used for copper or
optical links. The upper modules are being.
developad to support ultra-high density port
counts. The JGSFP shrinks the GSFP down to
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The 2016 Ethernet Roadmap - Back

ETHERNET ECOSYSYTEM

ENTERPRISE AND CAMPUS

Power over Ethernet is a growing Ethernet application that delivers power and

data over Category cabling that has 4 twisted pairs of wires, with Cat 5 or better
cabling recommended. 4-Pair PoE is being standardized to deliver over 70W of

power over all 4 twisted pairs instead of the two pairs in PoE and PoE+.
POE Types
and Classes
Class

PSE Power (V)

Data Center 1
10,000 sq ft

BACKBONE TO OTHER CITIES

Data Center 2
>100,000 5q ft

Row Design
Top of Rack (ToR) End of Row (EoR)
Popular because savers Poputer for corsoliating
wselow cost coppor links ‘sulches i the row.
Wi e rack.
Middle of Row (MoR) Centralized
Grly moderatoly Pupulerbecause suiches
erent han ToR o E0R. are centally ocated
maroged.

@ eraretswich @ server

Hyperscale data centers drive amazing Ethernet volumes when hundreds of
thousands of servers are connected on one site.

HYPERSCALE DATA CENTER

www.ethernetallianc

Port Density

Comparison

—— Ethernst
~—— Telecom Network
—— Cable Network
= CD Network

RESIDENTIAL AND CONSUMER

Most homes have wireless access points (WAPSs) with 4 or more Ethernet ports.

Smart TVs, network attached storage (NAS) and other household products
come with Ethernet ports that can be used to create the smart home.

PoDL delivers data and power to
cameras, lights, entertainment

Connected cars are expected to drive increased
traffic to wireless networks that result in more
‘wirsless backhaul traffic over Ethernst.

BACKBONE TO OTHER CITIES

MANSs

Melropolitan Area Networks
(Matis) come In many varielies
and dotwor services 1o a varety
of enterpriss, organizations
end consumers. Some MANS
are basad on Ethemet, but the

Service Providers deploy MANs and WANS to connect businesses and
consumers. Some carriers deploy hyperscale data centers as well.

SERVICE PROVIDERS




Panel #1 — The Future Ethernet Data Cergﬁhvw@\

Server Racks .

Ethernet Switch
and Router Racks

Patch Panels .

Storage Racks

Transport Equipment .
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Panel #2 — Ethernet Flexes its Ports i VA S

FlexE Clients TRANSPORT FlexE Clients
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500G FlexE Group
over 5 100GbE links
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Panel #3 — Interconnect Beyond 50Gb/s <.
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Panel #4 — Are Standardized Ethernet Optics Obsolete?

ETHERNET INTERFACES AND NOMENCLATURE
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1995 —

Switch Market
S1B

2M Ports

ASP = S545

Pre-Gigabit Era

Switch Revenue

Router Revenue

TO Optics

ﬂvb '__":,
|

Pre-Pluggable Modules

Vampire Tap

to NIC

S962M
$493M $514M
2 | 0
]
10M 100M T1/T3 100M Ethernet
1.5/44Mb/s
Module Types Cabling

CAT5

High End
Ethernet
Router Market
$514M

171k Ports
ASP = $3,000

o GE)/¥ ethemetalliance .




2000 — Gigabit Era Begins

Switch Market
S12B

101M Ports
ASP = 5118

50X port
countin5
years

Switch Port ASP

$876

$104
2 m

10M 100M  GbE

Router Port ASP

$18,000 519,000
0C-12 GbE
622Mb/s

Module Types

S

1t Gen Pluggable Modules

Fiber Optic Cabling

SC
Connector
OoM1 x
(FDDI Grade)

High End
Ethernet
Router Market
S1.4B

334k Ports

Port Count
Up 2X

1000BASE-T
standardized
but not yet
common
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2005 — Gigabit Era Matures

Switch Market
S14B

234M Ports
ASP = S60

Doubled Port
Count again

VN

Switch Port Shipments
182M

Router Port Shipments

Different Scale
52M
8k
B ook AZk 8k
100M GbE 10GbE 100M GbE 10GbE
Module Types Cabling
> LC with OM2/3  RJ45 with
MMEF

- ’-}?

2nd Gen Pluggable Modules

.~ CAT5/SE

High End
Ethernet
Router Market
S2.6B

345k Ports
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2010 — nX10 Gigabit Era Begins

Switch Market
S20B

395M Ports
ASP = S51

Almost
Doubled Port
Count again

e %% \‘
V 4 - = b’ &
4 1 N 1.~ 4
= Y 7 e

nX10G Pluggable Modules

Switch Port Shipments Router Port Shipments
188M  170Mm .
15M Different Scale
6M . 164k 100
[ ] -
100M 1OGbE GbE 10GbE 100GbE
Module Types Cabling
SFP+ QSFP+ | 12-fiber MPO RJ45 with
10Gb/s . lelOG with OM2/3 CAT 6/6A

» M
P
N2 =
RN

e

High End
Ethernet
Router
Market
S6.4B
2M Ports

Port Count
Up ~6X
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2015 — nX25 Gigabit Era Begins

Switch Market
S24B

484M Ports
ASP = $49

Port Count

Growing about
4% CAGR

Switch Port Shipments
300M

128M

36M
. mm 2 116k

Router Port Shipments

49N Different Scale

889k 53k
) S

100M GbE 10G 40G 100G GbE 10GbE 100GbE
Module Types Cabling
>FP23 QSFP28|  QSFP-SFP RIS with

Breakout CAT 6/6A

High End
Ethernet
Router
Market
S9.6B
5.9M Ports

Port Count
Up ~3X

[ ethernet alliance ..
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2020 — nX50 Gigabit Era Begins

Switch Market
S26B
485M Ports

Port Count
Flat

Switch Port Shipments

Router Port Shipments

nX50G Pluggable Modules

291M
Different Scale
28M . 19M 550k
[] M "o m
100M GbE 10G 40G 100G GbE 10GbE 100GbE
Module Types Cabling
SFP56 QSFP56 QSFP-DD  CFP8 WB-MMF RJ45 with
53Gb/s 4X53G 8X53G  OSFP (OM5?) _—~  CAT7/8
4% s ‘DD COBO <1 M
V T CFP16

2\
g i
4 v
P
7 P
//

High End
Ethernet
Router
Market
S11B
11M Ports

Port Count
Up ~2X
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2025 — nX100 Gigabit Era Begins

SVY'tCh Market Switch Predictions Router Forecast High End
:‘;'(;'B';'at anc 100M to 400G GbE to 800GbE :tﬁg‘ret
Port Counts 256-512 Port AS.ICs? Flex Ethernet Market
Embedded Optics? For Terabit Ethernet? .
Up from HDD SMF and Silicon Photonics? >515B7 with
and Auto? added
ASP Flat? services?
Module Types Cabling 15M? Ports
& SFP112 QSFP112QSFP-DD  COBO OM6? RJ45 with

106Gb/s4X106G 8X106G  CFP16 CAT9?

<4l % | - DD CFP32 .

| ______QSFP XFP ié‘,f
nX100G Pluggable Modules
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e Will Ethernetin 2026 look

pretty much the same as today 256 Port Switch ASIC
with everything running much . +20 Tb/s ASIC
faster? 32 QSFP or QSFP-DD Port Switch
 Will 100G lanes be affordable? o e e
* Will innovation overcome N TN
legacy? ﬁ

1X4 1X8 Opticaﬁl‘ /Breakout

Copper Breakout f ‘j?

[ 2X nGbE SFP Server
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