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Adatkozpontok alkalmazasai

Ethernet Layers

Core

Aggregation

Access

Server
Farms

Server Clusters

Edge

A~ Mcore

» o "

EREN

Storage/Tape Farms

Fiber Channel

COMMSCOPE

Multllayer Switch

10 Gigablt Ethernet

Scalling Ethernet Module

Flber Channel

Flber Channel Trunk

Redundant SAN Fabric

WVirtual Server Link

Wirtual Servers

Layer 3 Switch

Layer 2 Switch

Storage Director

Fabric Server Gateway

Fabric Server Switch

Source: Cisco
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1x10Gb/s 1x10Gb/s  1x10Gb/s  1x 10Gb/s 4 x 10Gb/s 10 x 10Gb/s 4 x 10Gb/s
SC Duplex  SC Duplex LC Duplex LC Duplex MPO/MTP MPO/MTP 10 x 10GDb/s
MPO/MTP
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Az ipar a parhuzamos szalu optikai kapcsolatokra fokuszal
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Cisco 40GBASE-SR4 QSFP Module

OomM3 /OoM4

Max. channel ILof 1.9dB / 1,5 dB
Connector and splice loss
allocation of 1.5dB / 1.0 dB

|T| IEEE 802.3ab: 40/100 Gigabit Ethernet COMMSCOPFE’

IEEE 802.3 Ethernet Channel Layout MMF only
Data Rate 10Gb/s 40Gb/s 100Gb/s
Laser Type VCSEL VCSEL Array VCSEL Array
Fiber Type OoM3 OM3/0M4 OM3/0M4
Connector LCx2 12-fiber MPO 2x12f MPO or 1x24f MPO
# of Fibers 2 12 24
Schematic L LT S A

eApproved in
June 2010

OM3, 50/125 pm
OM4, 50/125 pm
0S1/0S2 9/12 pm

Channel length
40GBASE-SR4

100 m
150 m*
N/A

— Single Port
{recommended)

40GBASE-SR4 100GBASE-SR10

Side-by-Side Ports | ==
(alternative)

Channel length Channel length Channel length
100GBASE-SR10 40GBASE-LR4 100GBASE-LR4

100 m N/A N/A
150 m* N/A N/A
N/A 10 km 10 km

. ottt o
------------

Channel length
100GBASE-ER4

N/A
N/A
40 km
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* 100G 4 szalparon @ 25G mindkét moduson MMF & SMF
* 8 x MMF (mint a 40 Gbit/s)
* 4x25G el6nye a nagy slrdség, alacsonyabb ar & teljesitmény

e 100m via MMF

Study

Group Task Force

sanctioned TF WG Sponsor
CFI Review Ballot Ballot Standard

JASOND|JFMAMJJ ASOND|JFMAMJJ ASOND | JFMAMJJ ASOND [JFM
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standards

devices

Applications

400 Gigabit Ethernet (IEEE 802.3bs) cOMMSCOPE
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2012 201SE 2014 2015

Beyond 100 GbE

-

More users

More mobile
More video

More devices
More data

More applications

More networked science

Larger flows
40G & 100G servers

2016 2017 2018

Year

* Provide physical layer specifications
which support link distances of:

at least 100 m over MMF
at least 500 m over SMF
at least 2 km over SMF
at least 10km over SMF

2019 2020

infrastructure

Social
networking

Platforms&
Science!

Number of Connections (k)

Source: |[EEE

60

w
o

Iy
[=]

w
[=]

]
=]

[=]

e 2016 Januar: Draft 1.1

32 Ports

20 40
Instances of Interfaces in a System

A0 Lane

60

s & ® 20 Lane

80

100

- w6 lane

120

—r Lane

®
=]
S
e
(]
.
3
\
s
2
[}
q

IIMO'T < 180D
IIMOT < JIMog




[=]
FEJLETT
IT INFRASTRUKTORAK

IEEE 802.3 Ethernet Channel Layout

Hossz és az optikai szalak...

COMMSCOPE

Data Rate 10Gb/s 40Gb/s 100Gb/s

Laser Type VCSEL VCSEL Array VCSEL Array

Fiber Type OM3 OM3/0M4 OM3/0M4

Connector LCx 2 12-fiber MPO 2x12f MPO or 1x24f MPO

# of Fibers 2 12 24

o A A

schemaic | [ ][] VTG T i

B3iBeeest?ss Single Port
(recommended) | ‘i

40GBASE-SR4 100GBASE-SR10

/\\\,. &

Side-by-Side Ports e | [ s

(alternative)

/'

‘406 Cisco BiDi

Fibers Length OM3 Length OM4

10G 2 300 400
40G IEEE 802.3ba 8 100 150
2 100 125

25G 2 70 100
100G IEEE 802.3ba 20 100 150
100G IEEE 802.3bm 8 70 100
400G |EEE 802.3bs 32 70 100

MPO kazetta lehet6ség: 4 x 24f MPO és 3 x 400G portos kazetta
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24 szalas MPOptimate
megoldasok
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The Next Generation Low Loss MPO

Infrastructure
for the Next 3
Generations

——

F

24 Fiber MPOptimate Trunks 10 Gb/s Cassettes 40 Gb/s Cassettes 100 Gb/s Cassettes MPOptimate Patch Cords
Attenuation: Attenuation: Attenuation: Attenuation: Attenuation:

typical 0.18 dB, typical 0.25 dB, typical 0.36 dB, typical 0.36 dB, typical 0.1 dB,

max. 0.25 dB max. 0.35 dB max. 0.5 dB max. 0.5 dB max. 0.15 dB

Return loss: Cassette RL: Cassette RL: Cassette RL: Return Loss:

28 dB min. 27 dB min. 27 dB min 27 dB min 35 dB min
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MPO_________________|MPOptimate

Standard Attenuation, cassette loss 0.75dB Low loss Attenuation, cassette loss 0.35dB
Standard Return Loss Improved Return Loss

MPO connector 20dB and cassette 17dB MPO connector 28db and cassette 27dB
MPO end face meet IEC requirements End face meet or exceed IEC requirements

Does meet and support IEEE and FC standards Does meet and exceeds IEEE and FC standards
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Challenging Power Budgets in DCs

* 40/100 Gb/s Ethernet channel budget

IEEE 802.3: 40GBASE-SR4

IEEE 802.3: 100GBASE-SRI10

 ,Fibre Channel“ channel budget

1.9 (100m OM3)

COMMSCOPE

1.5 (150m OM4)*  {——

1.9 (100m OM3)

1.5 (150m OM4)* 4

Channel Budget / dB

Fiber type

OMI, 62.5/125 pm
OM2, 50/125 pm
OM3, 50/125 pm
OM4, 50/125 pm

0S1/0S2, 9/125um

Table 9:

1Gbps FC

3

3.85

4.62

4.62

78

Channel budget for Fibre Channel over fiber depending on application and fiber type

2 Gbps FC

21

2.62

3.31

3.31

7.8

4 Ghps FC

178

2.08

2.88

8 Ghbps FC

1.58

1.68

204

) 2

7.8

.4

16 Gbps FC

163

1.86

195 4

6.4



O

M| COMMSCSPE’

FE LE ’l’l
1T INFRASTRUKTURAK

MPO versus MPOptimate: channel return loss

The IEEE and Fiber Channel standard do provide :

1. Limits for channel attenuation and limits for transceiver return loss (12dB)

- MPOptimate products do have extended return loss values (27dB per cassette)

Return Loss calculation(dB)
Number of cassettes MPO system MPOptimate system
1 17 27
2 14 - 24
3 12 22
4 11 21
5 10 20
6 9,2 19

2. And do provide limits for the signal quality, the eye pattern
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Jelenleg Jelenleg
Trunk cables remain permanent

10G 10G
256 l% i Gy B I s il & 11% 256G
40G BiDi MIGRATION MIGRATION 40G BiDi

LC Duplex 10Gb/s 24 Fiber 10Gb/s LC Duplex
Patch Cassette Trunk Cassette Patch
406G 4OG [ N @r=— ———p 4OG 406G
100G ENABLING | = D @ —=umd_P L ® M cnABLING 100G
(802.3bm) ".'%‘{ggg" Qr=— =—p @) == p M-',%“g&g" (802.3bm)
3 x 12 Fiber 40Gb/s 24 Fiber 40Gb/s 3 x 12 Fiber
Patch Cable Cassette Trunk Cassette Patch Cable
(802.3ba) (802.3ba)
1x 24 Fiber 100Gb/s 24 Fiber 100Gb/s 1x 24 Fiber
Patch Cable Cassette Trunk Cassette Patch Cable
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OSMIUM Hi-D megoldasok
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Platinum Iridtum
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Nagys(rliségl optikai megoldas

Akar 45%-al tobb LC port (siiriiség / Unit) barmi
masnal

Skalazhatd, konfiguralhaté igényeknek megfelel6en

Konny( valtoztatasi lehet6ség (easy Moves, Adds and Changes)
Egyedilalldan kivald jel atviteli teljesitmény az MPOptimate
technoldgianak koszonhetben
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o Nagy surusegu optikai rendszer
o MPOptimate mikrokazetta tamogatassal
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MPO Trunk Cable Manager:
* Contains 2 drawers per RU
* Each drawer accepts up to 5 2x12fiber MPO trunks
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90 Duplex ports
180 Fibers

210 Duplex ports
420 Fibers

420 Duplex ports
840 Fibers




OSMIUM video COMMSCOPE




F[T| COMMSCOPE

rrrrrrr

YOUR NETWORK

IT infrastruktura
menedzsment
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AMPTRAC

2 9* Wire Technology 2 CPID Quareo’
Connection Point ID







