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* Technology Roadmap

 Base 8 Advantages
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40G and beyond

Technology changes lead to parallel optics



3 Primary types of events that shape the future

Novelty
Discovery of new technology (Cloud)
Cycles
New DC Builds
Constants
Moore's Law
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Background
Increase In transmission speeds

Data Processors Transmission
Speeds
Server
Switch
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New Product development — VOT
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40G and beyond
Technology Defined: WDM and Parallel Transmission
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Transceiver Technologies
Serial vs. WDM vs. Parallel Transmission

Duplex
Serial uses
two fibres

WDM
Wavelength
Division
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Transceiver Technologies
Parallel MM versus Parallel SM
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Transceiver Technologies
40G/100G-SR4 with MTP/MPO Connectors

4fibre | ' 4 fibre
Transmit Receive
4 x 10G
or
4 x 25G

12 Fibre MTP Connector

8 Fibre MTP Connector
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Transceiver Development
Technology and roadmaps

Ethernet Optical Transceiver Roadmap

Duplex BiDi
OM3/4 Short WDM (UNIV)

Parallel Short and
OM3/4 Mid

Duplex lon LR4 (10km)
Sy g LRL4 (2km)
Parallel :

SR4/eSR4 4x10G
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Transceiver Development
Technology and roadmaps

Ethernet Optical Transceiver Roadmap

Duplex
OM3/4

Parallel Short and
OM3/4 Mid

SR4/eSR4 4x10G Gen2: SR4 4x25G Gen3: SR4 4x100G
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Technology Alignment

Ethernet
Speed Lane Count
10 Gigabit Duplex
25 Gigabit Duplex
40 Gigabit Parallel
50 Gigabit Duplex
100 Gigabit Parallel
100 Gigabit SR4 Parallel
200 Gigabit Parallel
\ 400 Gigabit Parallel

L/

FibreChannel

Speed Lane Count

8GFC Duplex

16GFC Duplex

32GFC Duplex
64GFC Duplex/Parallel

128GFC Parallel

256GFC Parallel

\

4

*Parallel Transmission is in the Roadmaps of both Ethernet and FibreChannel.
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Base-8 Advantages
TCO

Port Breakout



Base8 Solutions
The cabling system is driven by the electronics

Ethernet Available Base?2 Base8 Basel?2

1-10G ) ) ) O
8F Yes A O A A
40G @ - 100% Fibre Utilisation and
2F Yes ) ) ) ) good port mapping
20F Yes A A A A A = Not Ideal
100G 8F Yes A @ | A A
Yes
* e @ | ®@ | @ @
32F A o | A A
16F A o | A A
400G
8F A O A A
oF @ @ @ @
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Base8 Solutions
The cabling system is driven by the electronics

2F Yes

1-10G

40G

100G

400G
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Base8 Solutions

Comparison of Parallel vs. Duplex- Total Cost of Ownership

» Total Cost of Ownership includes Structured Cabling, Patching, and Optics
« Cabling is a long term investment to support multiple generations of transceivers

 What would it cost over time to migrate a network from 40G to 100G?

« Cost Model Scenario includes structured cabling, patch cables and optics in support of
(72) optical links

| QEFP agsep N
Transceiver 1 | T o
] ) .r'_,-"' T___‘:“-_."_—_—— i STl II
Mo ok o
Description  Part Number Qty Description  Part Number Qty
144F Trunk G7575E4QPNDDU200F 1 oMa 144F Trunk GESE5E4QPNDDU200F 4
OM4 | Modules ECM-UM12-05-93Q 24 Panels EDGES-CP32-E3 36
Housing EDGE-01U-SP 2 Housing EDGES8-01U-SP 4
Jumpers 797902QD120003M 144 Jumpers JEGE608QES-NBO03M 144
Description  Part Number Qty Description  Part Number Qty
144F Trunk G9090E4AGPNDDUxxxF 1 SM 144F Trunk GE7E7E4GPNDDU200F 4
SM - IModules ECM-UM12-04-89G 24 Panels EDGES-CP32-90 36
Housing EDGE-01U-SP 2 Housing EDGE8-01U-SP 4
Jumpers 787802GD120003M 144 Jumpers JESE808GE8-NB003M 144
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Total Cost of Ownership Model For Inter Switch Links
Comparison of Parallel vs. Duplex Connectivity — 60M Reach

45X

27X =

Total Cost

16X =

2X

OoM4
Duplex

OMb5
Duplex

OoM4
Parallel 8

-

SM
Duplex

~

>500M

100G Transceivers
40G Transceiver

Patching

Structured Cabling

SM
Parallel 8
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Total Cost of Ownership Model for Middle of the Row
Using 48x10G Line Card vs. 36x40G Line Card

18 x 40G QSFP Ports splitto 72 x 10G

passive Ports
48x10Gig Ports in 1U

ERTTTHE A
V S J | ¥ A 4 4

18x

36x40G QSFP Ports / 4 4 4 a4 a4

+ 18x |
Ai___eaie

144x10G SFP Ports
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Parallel Optics Port Break-out Applications

Comparison of Parallel vs. Duplex

48 Port 10GbE (SFP+) Line card
10GBASE-SR SFP+ Transceiver, LC-Duplex, 300 m, LP per PCE. 900 €

1 45,000 €
48 43,200 €

Cost of 10G Ports (total with 48) = 88,200 € : 48 1837 €/ Port

* Over half of 40GbE QSFP ports shipped
are being used to break-out to 4x10G
* Why operate a 40GbE port in a “break-out”
configuration?
— 2-3x the 10G density per blade
— 50% less power per port
— 30% cost savings per port
— Switch migration path (do not

(Q)

Parallel Transceiver Speed

400

MNoOoWw W
v Q u
o o O

Bl N
LY o B O N
o o o O O

Parallel to Duplex Breakout Transition

g
4x100G

¢4XSOG

¢4X25G

®4x10G

T T T T T T T T T 1
10 20 30 40 50 60 70 80 90 100
Duplex (Break-out)Transceiver Speed (G)

repurchase 40G optics or cards)
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40G to 4 X 10G Port Breakout

1152 x 10G Ports: 3 Switches each with 8 x 48 Ports 10G Line Cards

Switch 1 Switch 2  Switch 3 _
384 x 10G 384 x 10G 384 x 10G = Total 1152 10G Ports

Energy consumption: 1152 W/s only

Transceiver N

Energy consumption of: 24 x 48 SFP+
Line cards +

Energy consumption of: 3 Chassis +

\ ¢ / Accessory

1 Switch with 8 x 36 Ports 40G Line Cards

™\ Line Card 1 36 x 40G de-aggregated
to 144 x10G

Line Card 8 36 x 40G de-aggregated
S with 144 x10G

8x 144 = Total 1152 10G Ports

Energy consumption of: 432 W Transceiver + 8 Line
cards + 1 Chassis
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Base-8 Solution Advantages



Base-8 Solutions
Pinned Trunks

8 fibres per leg
-Exact match to SR4
transceivers (no
wasted fibres)

Pinned Trunks

-Allows usage of one
type of MTP jumpers.

7
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Base-8 Solutions
Non-pinned MTP Patch Cables

2.0mm diameter

8 fibre design \

Use same patch cable for direct
connect, point to point and
Cross connect patching

Non Pinned MTP
Connectors
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Base-8 Solutions
What is the Non-Pinned Patch Cable Value Proposition ?

T‘:.-'.E'-l::ﬁ'- VT Di reCt CO n n eCt ?lt_;:s:'ﬁwﬁl Base-lz
. \ (pinless trunks)
Point-to-Point Pinless-Pinless
o S—— N Pinned-Pinless

Pinned-Pinless
Cross-Conpect +

Pinned-Pinned

U s
\ ! = 3 patch cable
o— . . .TEE configurations
' i sl )
S -
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Base-8 Solutions
QSFP to SFP+ Harness

4 port design

blades
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Base-8 Solutions
What is Base-8 Harness Value Proposition?

Area Value comments

Allows for 24, 32, 36, 48-port blades on large chassis switches to
be cabled with 8f harnesses without having to deal with under
utilised fibre/connectors.

Optimised Harness

Port Mapping Mapping

/) )

Note: Base-8 cabling eliminates the under utilised connectivity for all line card port counts.
*AE Note -157
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Base-8 Solutions
Port Breakout Modules

MTP Pigtail for easy

ConneCtiVity in Parallel h

Break-out applications
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What is Base-8 Port Breakout Module Value Proposition?

Area Value Comments

Optimised Port With 8f breakout modules all 4-channel parallel protocols (SR4,

Port Mapping Breakout PSM4, etc) are now mapped cleanly to a single element.
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Network Monitoring

* |s the use of a system that
constantly monitors a network for
slow or failing components and
outside threads; and notifies in
case of outages or other trouble

 What is monitoring looking for?
— Security threats
— Performance issues
— Optimisation (1/O bottlenecks)
— Troubleshooting
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Tapping?

* |s a method to extract the network
data so it can be analysed

* Network layer data must first be
extracted in order to apply the analysis
tools

— SPAN ports (Switch Port for Analysis)
(active)

— Port TAP (Traffic Access Point)
(passive for optical)
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TAP (Traffic Access Point) Passive

e
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Base8 Solutions
Base8 Tap Modules

Product Family Description

e LC-LC, MTP-LC, MTP-MTP, BiDi

* 50/50,70/30, 80/20 & 90/10 Split
Ratio options

* Provides connectivity to Network
Performance Monitoring equipment

EDGE8™ Tap
Modules

LC-LC 6f Tap Module MTP-LC 8f Tap Module
1 x 10G MM port 4 x 10G MM ports

1 x 40G SM port 4 x 40G SM ports
MTP-MTP 8f Tap Module BiDi 8f Tap Module

1 x 40G Parallel MM port 1 x 40G port

4 x10G MM

4 x 40G SM

© 2017 Corning Incorporated | 33



EDGES8 Solutions for Data Centres
Migration from 10G to 40G to 100G

10G
(Duplex)

40G-4x10G
100G-4x25G
(Parallel
Breakout)

100%
40/100G Fibre

Utilisation
(Parallel)

0.5dB
Channel
Loss
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EDGES8™ Solutions
Outstanding value in all areas of structured cabling

T e e

Link Cost
Savings

Reduced Link
Attenuation

Migration

Patch Cable
Complexity

Port Mapping

Passive Optical
Tapping

15-25% Savings

50% Reduction in
Parallel Link
30% Reduction in
Duplex Link

100% fibre utilisation

67% Reduction in
Inventory

Optimised Port
Breakout

Optimised Harness
Mapping

Performance
Monitoring

100% fibre utilisation without the need for conversion
modules, result in 30% less MTPs in the link

By eliminating the Conversion Modules, we cut the link
attenuation in half resulting in longer SR4 link distances

Standard MTP-LC EDGES8 module has a loss of 0.35dB as
compared to 0.5dB for standard MTP-LC EDGE modules.

Allows 100% fibre utilisation for 4-channel (SR4, PSM4, etc)
and 8-channel (SR8, LR8)

Pinning the trunks allows for a single pinless patch cable
deployment for all installations, reducing stocking and
deployment complexity.

With 8f pigtailed modules all 4-channel parallel protocols
(SR4, PSM4, etc) are now mapped cleanly to a single port

Allows for 24, 32, 36, 48-port blades on large chassis
switches to be cabled with 8f harnesses without having to
deal with unutilised fibre/connectors.

Allows integration of network performance monitoring of SAN
and LAN networks for greater system uptime and simplified
trouble-shooting

O T T T Tt T e
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Published & Expected Distance Capabilities (in metres)

- 40G 100G

Std COoC COoC Finisar Std COoC Prelim Finisar
SR4 eSR4 BiDi SWDM SR4 eSR4 BiDi SWDM

OM3
OM4
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