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Wie is Skylane Optics?

II Belgisch Bedrijf

(¢ Team van 40+ medewerkers
). 20 jaar ervaring in de telecom sector

Compatible transceivers met ieder merk

/2 S5iuniper &2 il enmeer..

= NETWORKS HUAWEI

Mijlpalen: Grote Tier Operators,
Data Centers en Integrators door europa
(Meer dan 30% van de FTTH markt in Zweden)

‘WINFBA
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Skylane Value Propositie

ALL SKYLANE OPTICS® TRANSCEIVERS ARE CERTIFIED AND COMPLIANT WITH EUROPEAN

REGULATIONS (€ Wy
REFERENCE BODIES : © $IEEE 2.

‘WINFBA
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Transceiver: Basic Building Blocks

Transceliver

Optical Interface (IEEE, ITU, FC
Ass., Industry Alliances ....)

Protocol — Speed — Reach —
Type of Fiber

SONET/SDH foer CPRI/OBSAI
annel

‘WINFRQ
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Transceiver Form Factors — Overzicht

UITDAGING: Fixed & proprietary interfaces, weinig flexibiliteit, hoge kosten
OPLOSSING: Pluggability & Standardisatie

Portfolio

B o S
N .-:A_—,\‘:;,),'
SFP / C-SFP/ GBIC XFP | SFP+ SFP23 QSFP+ SFP56 / SFP-DD CFP | CFP2 | CFP4 | QSFP28 QSFP56 / QSFP28-DD CFP2 / OSFP / QSFP56-DD
(DACIAOC) {DACIAOC) (DAC/AOC) (DACIAOC) (DACIAQOC)
GBIC MSA: XFPMSA- SFR+ MSA SFP28 MSA QSFP+MSA  gep ppMsa QSFP28 CFP MSA QSFP-DD MSA OSFP MSA
1995-2000 2005 2009 2012 MSA: 2013

SFP QSFP+ SFP-DD MSA: QSFP28 CFP OSFP:
1w <3.5W <3 5w =3.5W =32W <12-15W
: ‘v =k ,
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Industry Paradigm Shift

Mare
Homogeneous

Multi-vendors

Environment, N
Emvironment,

Ethernet Dominant

Multi-protocols

Typical
MNetwork
Lifetime ~ 15
years — Strict

> Requirements
Reguirements

Standardization, Ind ustry driven by Time-to-Market,
Interoperability H}[QerScale {cloud Dc Cost,/Bit [CAPEX/OPEX)
& Quick Technology
Adoption

PAST Industry driven by

Telecom Legacy
Operators &
Standardization

PRESENT
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Datacenter Infrastructuur overzicht

Data Center
« SFP+
- SFP28

. 27 - QSFP+
e— \& - QSFP28
LR
T
laasaal

DATACENTER

DCI

* QSFP28

= CFP Coherent
* CFP2 Coherent

)
id

Rack

+ DAC, AOC and
Breakout Cable
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DC Topologie

DOEL: Verbinden van storage, servers, switches & routers

Spine-Leaf Traditional 3-Tier
Spine/Leaf Data Center Network Architecture Traditional Three-Tier Data Center Network Architecture
WAN/Core Router
Spine
switches - - - Core
+ +‘ switches

g/%@ %\% svitches Agsgation

=g e
%% -] ' ' ] ' Servers aaaaaaaa Bocess

wacor [ TIIRIIIES

Spine-Leaf Benefits:
- Two layers structure
- Favors East-West rather than North-South traffic
- Minimizes & Uniformizes Latency
- Less traffic bottlenecks
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DC metrics: Availability

Availability: 99.67%

28.8h of interuptions /
year

No redundancy

Availability: 99.75%
22h of interuptions /
year

Partial redundancy

1111 Availability: 99.982%
1.6h of interuptions /
11 year

N+1 Redundancy

Availability: 99.995%
0.8h of interuptions /
year

2N+1 Redundancy

TIER TIER NI TIER |

TIER IV

Source: OVH

* De “Uptime Institute” classificeert DCs in 4 niveaus die samenhangen met de
hoeveelheid apparatuur die benodigd is om DC redundancy te garanderen

* Beperkingen van infrastructuur (PS, Cooling, Active NE, Networking...)
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DC metrics: Omvang & service model

Service model:

Multi-tenant Colocation &

wholesale facilities Carrier & Service Provider Enterprises

Hyperscale & cloud

Private DC

like Amazon, OVH, Proximus, Banks,

Google, Equinix... Orange, BT.... Hospitals....

Facebook...

[=] Q o LN o -l
] o3 = =
25 222 % g
Pa Do 2 5'
g fgs 8 O
. . . . o = -8 b
Size: Kast, serverruimte, kleine, medium No.ofdata Change, 3 = 53 &  §
) centersin = Rate y 25 q 8
& grote DCs (van kast < 10 m? tot meer Germany 2008- | 8 25 % 2
Data center size (2013) 2013 3 =
2 ’
dan 5000 m? voor grote DC's) server closet re— -
up lo 10 m? 31,000 -8%
Server room Approx.
11-100 m’ 18,000 +/-0%
Small data center Approx.
101-500 m? 2,100 +23%
Medium sized data
center Approx.
501-5,000 m? 300 +27%
Large data center Approx.
mare than 5,000 m? 70 +40% -

FIg. 2. lypology of data centers {overview) [Source: Borderstep )
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Belangrijkste uitdagingen

fEnergV : %
|

Energy Efficiency

Bandwidth

Density




Multimode

Singlemode

Parallel (MPO)

Dominant in DC

Short Reach (~ 100 m)
Lower cost optics

Complex fiber management
More expensive fiber

New type of MM fiber needed (OMS...)

Benodigde optics

N,

Duplex (LC)

SWDM4

PSM4

4

Only used for long reach (2-10 km)
More expensive optics

Simpler fiber management

Future proof fiber

High data rate ready

Example: Facebook only uses SM now
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Zwart = Traditionele oplossingen
Rood = Recente oplossingen

* Eisen aan optics: Hoogste bandbreedte, kleinste formfactor, energieverbruik

* Meest gebruikte formfactors: SFP, SFP+ & SFP28, QSFP+ & QSFP28

‘WINFBR




FHIOIT INFRA
Hogere bandbreedte door andere modulatie

Modulation Higher signaling rates are achieved

A by using different modulation
1 | )) techniques to data rate
Coherent -4+ = ) 25Gigabaud sampling may create
1 . 25Gb/s NRZ, 50 Gb/s PAM-4 or
. b3 | A
ro PAM-8 -3 =} 100Gb/s Coherent lanes.
E
[
Parallelization S PAM-4 -2 O 50GLane 400G PMD
.;_; Q100G Lane Q800G PMD
NRZ -1
SIGNALING METHODS
Mast g suset Elhernet sigraling has been Non Returm o Zer
CNRZ), but Pulse Amplitude Modulation 4 Lave! (PAM -4) signaling
delfvers twice as many bis per samols. 10
8
NRZ 1" _
Non-Return B
to Zero =
c
oo
agn @ A
s s s s s H s s s H "6
112 314 516 7lﬂ Qll() 3
PAM-4 “11" £ g
Pulse 2 2
=
>
“Qo”
s 5 5 s 5 1 .
2 3 4 H 10 25 50 100 Gb/s

TE?:NFBQ
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Parallel Optics Varianten: MPO vs LC

—— MPD =1 MPO connector

4= 2N fibers inside module

H¥— Opfical box

.
[ Nx lazers Tx)

Optical

Electrical
s

Mx R

44— Electical lanes
Tx

Ix Tx.

-~

m 2M EIECMCG' Icnes

-

S

WM Mux/Demux

b rmesivens (B9~ | ? —
t"‘\

Mx R

Lc 4—— LC connector
.‘L_

Zx fibers inside module

S — Optical box

Mx lasers WDM (Tx)

“ Electrical lanes
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Optics Technologie Toolbox

504 — 4 -+ -+ 51+ —t —
0 | | & | | |
0 | | InP, SILICOIl PHOTONICS | | |
8 254 — - — = = = — = = — — —
2 204 | | | | | |
g | | | | | |
2 Copper DAC Single mode fiber
& | Uselnside Racks | Usggetween Switches | |
§ 107 1-5m _ "> 100m-2Km T _
| | | | | | |
I I I I I I |
L] L L] L] L] LI L] L L]
1 2 3 5 10 20 30 50 75 100 150 300 500 1000 2000 5000 10000
Optical Link Length (m)
Direct Attach Copper Active Optical Cables SR4 VCSEL Transceivers Silicon Photonics Transceivers
+  Zero power = VCSEL 100m *+ Upto 100m * Upto2Km
= Distance: 3m » Distance: 3-20m *  MultiMode Fiber * SingleMode Fiber

+ Structured cabling + PSM4 or WDM4 in parallel
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100G Jungle... Nu onder controle

100G Parallel (MPO) Duplex (LC)

Multimode SR4 & 4x25G-SR (70/100m) SWDM4 (75/100m; 150m on OM5)

SR4 FEC-Less (30/40m) ~Race to
eSR4 (200/300m) Higher Speed
SR10 (100m) s i
Race to Cost Pressure
Reduction
SO PSM4 (500m) CWDM4 (2km
CLR4 (2 km)
LR4 Lite (2 km)
100GLambda-FR (2 km) Hyperscale DC
LR4/eCWDM4 (10 km) drives OEMs
100GLambda-LR (10 km) with their
4WDM-10 (10 km) own specs

4WDM-20 (20 km)
eLR4 (20 km)
4WDM-40 (40 km)
ER4Lite (40 km)
ER4 (40 km)

Zwart = Standaard IEEE Interfaces
ROOD = Industry alliancies en proprietary interfaces Standardisatie loopt achter;

Veel verschillende varianten op de markt;
Multimode afstanden voor OM3/0M4; Singlemode afstanden voor SMF28

‘WINF?Q

Interoperability tussen varianten is een zorg

Markt kiest wie wint of verliest
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Optics toepassingen

Intra-rack 5 S,
(7m) <%
Cable Cable
SFP+/28  orpii28  QSFP+/28

Long reach Inter Building \2//

(2km-10km)

QSFP28 CWDM4 / LR4 + Break-out cables
(Monomode) to connect server to switch




Veel gebruikte optics (Spine & LEAF topology)

Core Network / Inter Data Center

111

[£3 3 E3 B3 Super Spine/Core

H B B B B E B N5

Inter-
Datacenter
20km-meftro

Spine-Core
500m-2km

Leaf-Spine
300m-2km

ToR-Leaf
100m-500m

Server-Top-of-
Rack (ToR)
1m-30m

SMF: Singlemode Fiber; MMF: Multimode Fiber FO: Fiber Optic

Today

10/ 10/40G
40G DWDM

10G 40G
SMF SMF

10G MMF 40G
or SMF MMF or SMF

40G
MMF or SMF

10G
Cu or FO

Today

100/200G
DWDM -
coherent

100G
SMF

100G
SMF

100G
MMF or SMF

25G
Cu or FO

Coming soon

200/400G
DWDM -
coherent

200/400G
SMF

200/400G
SMF

200/400G
MMF or SMF

50G
Cu or FO

FHICHIT INFRA

Next?
(> 2 years)
600/800G

DWDM -
coherent

600/800G
SMF

400G
SMF

400G
MMF or SMF

50G/100G
Cu or FO

Source: Oclaro
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Voorspelde DC Ethernet Poort Shipments

68 -
& =400 GE
K= —
=
P 100+200 GE
=
a
g 34 -
:g"
7
=
5
a
0 T

S S QD N v
NI

Source: Dell’'Oro, 2018
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1RU Ethernet Switch Roadmap

First Electrical I/O Switching TOR/Leaf

Deployed (Bit rate/lane) Bandwidth Switch Configuration (1RU/24 ports)
2010 10G 1.28T

ZE=EcEsesscesssEEEs

32xQSFP+ (40G)

2015 25G 32T 3.2Tb/s switches gebaseerd op 100G
- QSFP28 modules worden nu
gebruikt in datacenters.

32xQSFP28 (100G)

2019 50G 6.4T Als gevolg van meerdere switching
L — o IC’s die verwacht worden zal de

ni_================ markt in de toekomst

32 ports of 200G | gefragmenteerd zijn. Given the

2020 50G 12.8T multiple switching ICs expected to be
n available, the market is likely to be

& :ééEEEEEEE:EEE:::t fragmented in the future.

32 ports of 400G

Sterke toename in vraag naar bandbreedte vraagt om technologieén en standaarden om in de toekomst 12.8T switches mogelijk te maken.

‘WINFBR
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200G/400G de nieuwe Jungle...?

Parallel (MPO)

Duplex (LC)

400GBASE-DR4 After the data

;"3 100 rate/lane is chosen,
Multimode SR16 (IOOIII) g the number of lanes in
SRS & 8X50G-SR (70/100m) v " . a link determines the
€ 400GBASE-LR8
SR42 (70/100/1501’11) 3 50 speed. This chart
g shows how 4, 8 or 16
o 400GBASE-SR16 lanes can be used to
% generate 400GDbE links.
4 8 16
Single Mode DR4 (500 m) FR8/ FR4/ CWDMS (2km) Numberofkanes E29)
LR8/ LR4 (10 km) T
ERS (40 km)
Data
ZR (80 km, coherent) B —— W s Terz
e —
3.2Tb Switches
Tier 2 Switch to Tier 1 Switch links 12.8Tb
Zwart = Standaard IEEE Interfaces Depoyng soGE CYDPOUS Switches
ROOD = Industry alliancies en proprietary interfaces Swch
Tier 1 Switch to TOR Switch links EE———— (|

Deploying 100GE SR4/AOC
Roadmap is 400GE DR/SR4.2/SRE/A0C

3
Multimode afstanden voor OM3/0M4; Singlemode afstanden voor SMF28 e G
50G/100G

AACK Servers

‘WINFBA
|
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Form Factors Explosie

Dimensions (mm) CFP8 QSFP-DD OSFP
Width 40 18.35 22.58
Length (overall) 102 89.4 100.4
Thickness 9.5 8.5 13
Thermal Capability 12-18W <12W* 12-15W

*Estimated

Winveea

FORM FACTORS

1-4 Lane Interfaces
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4-16 Lane Interfaces

= 2_ On Board Optics (0BO)
P \ 7> &3
S Z & _a ASiC
SN > > N \)
54+ 0 ] >
>
R &
~ QSFP-DD
&y 2
[N <
CFP e g N
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Trends in DC Optics

* Continu groei in bandbreedte per module
— 400G: QSFP-DD/OSFP
— 800G: Form factor ? 8x100G-PAM4?
— Is pluggability nog noodzakelijk? BOA/OBQO?
*  Toegenomen gebruik van optics in server naar TOR switch links

* Lage latency optics voor niche toepassingen

* Volwassenheid van kern technologieén
— High-speed VCSELs voor short reach (100m)
— Silicon photonics (500 m tot 2 km)
— DML/EML: 10 km en meer

*  Opkomende coherent optics voor DCI (40+ km, power consumptie/kosten afweging)

‘WINFBR




Ethernet Alliance Roadmap
ETHERNET SPEEDS

.':", 1.6ThE

1T 400GbE v.__7 BOOGBE
400G 100GbE ‘200(;[—,5
~ 100G !
(7]
~ 50GbE B
2 406G 106DE %E
g 10G ] . 40GhE . o
@ GbE 2 5GbE
S 16 ©
100Mb/s
é EtI]ernet .
5 100M eous I
Ethernet
10M +—Q
1980 1990 2000 2010 2020 2030

Standard Completed

@ Ethernet Speed £

A

1 Possible Future Speed

NEXT if =
ETHERNET
ERA LA

ethernet alliance

TO TERABIT SPEEDS
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10T |
Highly Parallel

«n (eg DSFP DD)
W =
3 1T :.._ gu:idgggs)ds
et : / Duo Speeds
g 4006 /7 (eg SFP-DD)
E 100G
- 50G

25G /

106 @9

2000 2010 2020 2030

Standard Completed

. Ethernet Speed O Speed in Development '\ 1 Possible Future Speed

next g
nnnnnnnn a
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Conclusie

* In de toekomst zullen veel verschillende formfactors en
interfaces strijden om wie de uiteindelijke standaard zal
worden. Dit zal voor het 200G/400G+ landschap leiden tot

fragmentatie.
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Dank voor uw aandacht!

Vragen?

Bezoek ons op de Intronics stand nummer 13
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