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ETHERNET ALLIANCE ROADMAP

BACK TO THE FUTURE
OF ETHERNET

CLOUD PROVIDERS

Cloud previders widaly cdopted 10G sarvers in 2010 to support hyperscale data centers.

By tha 20205, the growing demand for Al and Machine Learning applications required fastar

connactivity, leading hyperscalers to transition from 258G /lane speeds to 506G, 100G, and Kki =

beyend. These worehouse-scale dota centers utilize o diverse mix of active and passive coppar E%‘f, = LT

cables, multi-mode and single-mode fiber, and emerging technologies like linear Pluggabls {h; = ﬁ .
Optics [LPC| to support 100G, 200G, 400G, and 800G interconnects. The challenge remains ‘\\E !"ﬁ re 1.6T L. X .
balancing bandwidth growth with power efficiency and cooling inncvations to sustain rapid scaling. rﬁﬁ

Orver the past decade, the gap betwaan Telco and Cloud provider nehworking needs has narrowed, particularly with the LIMIT
global expansion of 5G services. Histarically, telcos drove technology odwancements to match end-user and equipmant 800
demands, while cloud and hyperscale providers prioritized higher density, foster speeds, and energy-efficient interconnects. N Gb/s

Today, the two sectars are mere aligned than ever, fostering greoter colloboration to develop and deploy scalable,
high-performance natworking sclutions that meet bath enterprise and consumer market naads.

SERVICE PROVIDERS & ENTERPRISE

Service providers have long been at the forefront of high-speed cornerstone of 5G netwaork synchronization, and its odoption is expected to expond significantly in the
Ethernet innovation, driving advancements in router connactions, coming years az Telcos deploy next-generation services.
EPOM, optical transport [OTR) client optics, ond wired and wireless
backhaul. The glabal rallout of 5G networks haos intensified demand

for fronthoul and bockhaul selutions, accelerating Ethernet's evolu-

Enterprise and eampus netwerks represant o massive markst for Ethernet, with over a billion
ports shipping annually. The majority of these ports are BASE-T at the accass layar, whils
multi-mode (MMF| and single-mode fiber [SMF} suppert higher-speed connections

tion taward higher speeds and longer distances. deeper in the network. Evalving Wi-Fi occess points and Enterprise-class client

With consumer video consumption surging, bondwidth requirements devices are accelerating the transition to higher-speed Ethernet. BASE-T ports —
show no signs of slowing. Service provider netwarks continue to push are shifting from 10008ASE-T to 2 5G, 55, and 10G BASE-T, while optical
Ethernet speeds farward, with 1.4 Th/s on tha horizon to mest ports are rapidly advancing from 10G/40G to 25G, 100G, and 200G,

growing data demands. Synchronous Ethernet [SyncE| hos become o ensuring greater copacity, efficiency, and future scalability.
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Estandares de con dedicacion a Data Center

ANSI/TIA-942-C Estandar de infraestructura de telecomunicaciones para Data Centers.

ISO/IEC 24764 Tecnologia de informacion — Cableado genérico para instalaciones de Data
Centers (aprobada 2/2010 internacional).

ISO 22237 2018/21, 7 secciones Instalaciones e infraestructuras del Data Center.

ICREA-131-2023 Norma Internacional para la construccion de Centros de
procesamiento de Datos. (revisada version 2025)

ANSI/BICSI-002 Mejores practicas de implementacion y disefio del Data Center
(publicado en marzo de 2017 - Internacional) Nueva version 2024.

TIA ANSI/TIA-5017 Telecommunications Physical Network Security Standard
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Las velocidades de los servidores de IA son cada

vez mas rapidas

Server Speed Migration, Enterprise & Cloud
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¢Que tienen de diferente las redes de IA?

« Consumo de energia mucho mayor

-Efecto: Los gabinetes de servidores estdn mds dispersos de
lo que normalmente ... y mas EoR?MoR frente a TOR

- Requisitos de ancho de banda muy altos: 100G, 200G, 400G y
800G en el servidor!

 Efectp: Cantidades muy altas de fibra o nuevos factores de forma
AOC/DAC, ademdas de un mayor uso de MTP/MPO APC

- Utilizacion de protocolos InfiniBand (frente a “Unicamente Ethernet”)

- Efecto: El cableado de fibra es el mismo que Ethernet, pero los DAC/AOC
deben ser IBTA

- Requisitos de baja latencia
. Efecto: Los DAC [ AOC son buenas opciones y usar fibra ULL
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Terminologia en IA

« GPU = Unidad de procesamiento de graficos
« Nodo = Servidor con varias GPU instaladas

- HCA = Adaptador de canal de host o tarjeta "NIC" en el
servidor que acepta transceptores o conexiones DAC/AOC

« CPU, TPU, ALU
* IBTA, UEC

« RDMA

 ROCE

 NPU

« SOC
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InfiniBand Protocols & Speeds

o Date Rate
Application Name
SDR

Single Data Rate
Double Data Rate DDR

Quad Data Rate QDR

Fourteen Data Rate FDR
Enhanced Data Rate EDR
Higher Data Rate HDR
Next Data Rate NDR
Extended Data Rate XDR
Global Data Rate GDR

Note: Can have some 2x link speeds also, for example, HDR 100G & NDR 200G

Lane Link Speed
Speed (4X)

2.5 Gb/s
5 Gb/s

10 Gb/s

14 Gb/s
25 Gb/s
50 Gb/s
100 Gb/s
200 Gb/s
400 Gb/s

10 Gb/s
20 Gb/s

40 Gb/s

56 Gb/s
100 Gb/s
200 Gb/s
400 Gb/s
800 Gb/s
1.6 Th/s

»
2
@ _ EDR HDR NDR XDR /// GDR
<  100G* 200G 400G 800G P / 1600G
2 (ax) (4x) (4x) (4x) 7 (ax)
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- e
*Link speeds specified in Gb/s at 4X (4 lanes)

© InfiniBand Trade Association
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Cableado de datos y distribucion Electrica

El cableado se puede instalar por la parte superior (para facilitar el
acceso) o bajo piso )para facilidad de operacion
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Dos maneras de enfriamiento de Chips

Thermal Conduction
Modules

Air Cooled Water Cooled




Liquid cooling server

Dependiendo de la configuracion del
servidor, el 85 - 90% del calor se elimina
mediante enfriamiento por agua; El resto se
puede gestionar con un aire acondicionado
estandar para sala de IT. Con temperaturas
de entrada permitidas para el agua de hasta
45°C (113 ° F), en muchos casos el agua se
puede enfriar mediante el uso de aire
ambiente y/o agua enfriada y no se requiere
un intercambiador de calor

. Bicsi




The “Protocol Wars”

Latest Generation

Lane Speed
Primary Use Case

Scale Up / Scale Qut

Standard / Proprietary

PCle

6.0/7.0

64 GT/s / 128 GT/s

Connecting CPUs
and peripherals

Scale Up

Standard

=

Ethernet is the protocol of choice
for data center networking and the
future of scale out connectivity

www.ethernetalliance.org

Ultra
Ethernet
3.1 224G 224G XDR
64 GT/s PAM 4 200G 200G 200G
Memory Expansion Data Center Clustering GPUs & Clustering Nvidia

& Pooling Networking Al Accelerators GPUs
Scale Up Scale Out Scale Out Scale Out
Standard Standard Emerging Standard “Standard”

1.0

200G

Clustering GPUs &
Al Accelerators

Scale Up

Emerging Standard

NVLink

5.0

200G

Clustering Nvidia
GPUs

Scale Up

Proprietary

10/28/2024
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Redes front-end y back-end... 4 Cuadrantes de interconexiones

Arquitectura front-end

tradicional(spine-Leaf, North-South
Transmission)

— —

100/200G

Arquitectura de back-end de
IA(Spine-Leaf, East-West Transmission)

Storage

CPU-Based Servers Anay

AN

1. Front-end, Switch-to-Switch
2. Front-end, Switch-to-Server ° o’

3. Back-end, Switch-to-Switch BI CSI




Front-End, Switch-to-Server

100G Servers/Storage 50G Servers/Storage

25G Servers/Storage
(common)

Soluciones para Front-End Switch-to-Server

DAC pasivos para dentro del gabinete (3 m tipicos)

Puentes LC y MTP dentro de un armario (3 m tipicos)

Cat6/Cat6a Skinny Patch Copper Cords for 10G (3m typical)

AOC para dentro de una fila (hasta 30 m tipicos)

Cableado SCCableado, gabinetes, paneles y modulos Base-8 MTP (+10 m tipicos)

o1 W N
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Back-End, Switch-a-Node SO lones P
To Spine Switches a nodo

1. DAC pasivos para
dentro del gabinete

\\\ Storage/Mgnt 400G (3m TYP)

' enbanda Conexiones de GPU a 2. ACCS/AECS para
\\\}/// E 1ggSGéT?rr;i);|_o Switchs leaf SETS Gl
NAA | end armario/POD (3-5m
}\\\ﬁ’lﬁf '
0] | TYP)
WA P R | 3. AOC para dentro de
%:ﬁ}f{% Y | una fila (hasta 30 m
PN Ik i TYP)
y‘//’,‘"f‘i\ : 4. Cordones de cobre
’Ml 4 i 8-GPU Node de parche delgado
1///, \ i (éut—of—bgnd CCItG/CCItGCI (3 m

' | onnections

! (Category 6/6A) TYP)

: 5. Cables P2P Base-8

,.' —— GPU Interconnect MTR MM/APC (3_50

/ —— Storage/In-Band Mgmt m TiPICOS)

6. Cableado, bandejas,

paneles y médulos
To Frontend Base-8 MTP (+10 m
TYP)

— Switch-to-Switch
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Conexion de un SuperPOD 127 nodos a otro SuperPOD

IUUFM Los dispositivos Unified Fabric Manager (UFM) son 128t Node

plataformas de administracion de Computo

— conectados por InfiniBand admitiendo funciones de

red, administracion y almacenamiento. Se conecta a
2x spines

DGX H100

(127) DGX H100 (4) SU SUPERPOD COMPUTE NETWORK (127) DGX H100 (4) SU SUPERPOD COMPUTE NETWORK

-
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Ejemplos de interconexiones de alta densidad
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https://www.google.com/search?q=Siemon+bladepatch+video&rlz=1C1CHBF_esCO809CO809&oq=siemon+bladepatch+video&gs_lcrp=EgZjaHJvbWUqBggAEEUYOzIGCAAQRRg7MgcIARAhGKABMgcIAhAhGKAB0gEIMzg5NWowajeoAgCwAgA&sourceid=chrome&ie=UTF-8#fpstate=ive&vld=cid:643b28ca,vid:vnSJVxqOCe0,st:104

Opciones

 Direct Attach Copper (DAC)

« La solucién masusada para aplicaciones de
corto alcance

« Pasivo (DAC) o Activo (ACC, AEC)
 Longitud limitada hasta 5 m

« Active Optical Cable (AOC)

- Para aplicaciones objetivo (< 10 m)
+ Intermedio entre DAC y Transceptores

 Transceptores con cableado estructurado
- Ideal para aplicaciones de largo alcance (> 10 m)




Como conectar Nodo/ Servidor con Fibra y cobre

1 X Ethernet DAC o
AOC para In-Band

Red de Computo son puertos OSFP duales Mgmt
gue aceptan (2) MTP’s por puerto

Management Dual Port OSFP Management
Storage Single Storage Single
Port QSFP Port QSFP
T '.I.. = 10O | ) nssisasiss 1527058585839 | .{ U PR /
11 =llll " °: 3"""" RERREI AR Irfgiiim“ S AL . ¢ |7
"J > - ooo-: ------ vosseen ooi ''''''''''' ',( eessnenae i . . [. ,,
» q

sC
8xOSFPDACO

AOC para R
L Computo
Va \) 1x MTP/UPC
1x CAT6A para para Storage
Out-of-Band
Mgmt
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Inferencia generativa de IA con QSFP28

(éaﬁling
onsiderations

o |Network Speed

o Switch

o NIC or Accelerator

o |[MAX Power per Cabinet

o Air cooled ToR
>10Kw

o Full power ToR w/ 6
PSU per server
immersion <50Kw

o AOC if longer
lengths needed for
EoR or MoR

o [Compute needed for

task
kEdge Inferencing

\;X Switch

J. 3-meter, S0AWG

¢ 1U rack leaf switch

« 1100W - power supply
28 - downlinks 100G QSFP-28
ports

8 - uplinks 400G QSFP-DD

ports

$ervidores

6U rack server
2800W - power supply per
server
8 - ConnectX6 per server

QSFP28 DAC

42U Cabinet

2-meters
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DACen el _
48-port 25GbE + B-port 100GbE

L
Ga blnete Top-of-Rack Switches 32-Port 100G ~or— 64-port 50G

S Goes  WoGQswan 100G asF2e
» ‘ - .1 1 | ToR Switches
B |
] . _4 - =
- 3adma M n L‘_‘f“_‘j"
O 0 Network Appliances

25/50/100G
« 7 ma10/40G

Network Adapters
40G/100G QSFP28|

= | Server Arrays
100G QSFP28

40G/50G/100G QSFP28

Jl NVMe
506 OSFras FLASH Arrays
A
S0G QsFP2R
SSO Arrays
Dual 10G/25Gb/s 5FP28
215G SFP28
=
HODD Arrays
25G SFP28
Network Appliance

—

=2
(4 '_’ )
e | il !
—::-‘_d_'-: _ ;
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Consumo de potencia de mayor a menor

200G

QSFP56

13% Less

SR4 Transciever Port Power

4.5W

400G

QSFP-DD/OSFP
SR8 Transciever
10W

20% Less
Port Power

400G

QSFP112
SR4 Transciever
8.5W

18% Less
Port Power

800G

QSFP-DD/OSFP
SR8 Transciever
14W

0% Less

Port Power

Power Consumption for PAM4 Cables

QSFP56
AOC
3.9w

QSFP-DD/OSFP
AOC
8w

QSFP112
AOC
W

QSFP-DD/OSFP
AOC
14W

36% Less
Port Power

38% Less
Port Power

43% Less
Port Power

43% Less

Port Power

QSFP56
AEC
2.5W

QSFP-DD/OSFP
AEC
S5W

QSFP112
AEC
4w

QSFP-DD/OSFP
AEC
8W

66% Less
Port Power

70% Less
Port Power

79% Less
Port Power

81% Less

Port Power

QSFP56
ACC
0.85W

QSFP-DD/OSFP
ACC
1.5W

QSFP112
ACC
0.85W

QSFP-DD/OSFP
ACC
1.5W

99.99% of chip power consumption is converted to heat

88% Less
Port Power

93% Less
Port Power

88% Less
Port Power

93% Less
Port Power

QSFP56
DAC
0.1TW

QSFP-DD/OSFP
DAC
0.1W

QSFP112
DAC
0.1W

QSFP-DD/OSFP
DAC
0.1W
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Enterprise & Cloud - ToR Frontend

< 1 Meter
2 - 48 SFP Ports 2 - 28 QSFP Ports 2- 28 QSFP Ports

v

42U
P per U
E i e e
s <
o) 2
= 2
~ 4 SFP per U L
ey = \i = ud"**r'“ { :
: <
3 2
2 4 QSFP per U &
. )
L
*
&
I
&
) i

WWW.Siemon.com/cloudevo



http://www.siemon.com/cloudevo

Opciones de cableado por longitudes

A otras filas o dreas
funcionales

A

A

Fiber
Structured
Cabling

AOC

DAC/ACC/AEC

Suggested Link Length (Meters)

ToR/MoR
I

0 20

MoR/EoR

40

60 80 100

4

A otras filas o dreas
funcionales

A

1.8 —2.6m

- Fiber Structured

Cabling

—— AOCs —— DAC/ACC/AEC
S
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Diseno Rail-Optimized

* Todas las conexiones de
computo de IA de back-end
estan optimizadas para rieles
0 conexion 1 a1 desde la GPU
de nodo hasta el Leaf switch y
de él al spine switch de
computo

* El nodo de GPU con multiples
interfaces colocara cada "riel"
de GPU (interfaz de red IB) en
un switch de primer nivel
(LEAF) diferente, para la
interconexion del cluster

* Cada leaf switch esta
conectado a cada spine switch

TYPICAL SPINE-LEAF RAIL OPTIMIZED NVIDIA H100
/1N ,;Jszxy\
f/ "‘;‘ | ‘I‘ ‘!" """‘.‘ .\\ | ‘;‘; I‘ ‘l |

STORAGE

STDRAGE

STURAGE

PN

SERVER

SERVER

:, ~_ ~_ ~ “ - T
! T T~ ~ ~ "
/ 7 AT e \
/ . ~ ~ - \
/ < L >
\ / < < S \
\ g B N - \
\ / . < _>< -~
\ / -~ >< ~
\ / - ~ _~ " ~— .
HCi

STORAGE

SERVER

SERVER
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Mejores Practicas en Disenos de Cableado para IA
utilizando Preconectorizado

MPO MM MPO SM
Mulimade (W) Trk Cables Parameter Patch/Trunk Patch/Trunk LC SM Patch/Trunk
No Connectors in the link
E PO/ A Tvoe and MPO low loss or MPO low loss or LC low loass grade
G’;‘; " MTP Elite, Green | MTP Elite, Green | B per IEC 61753-1,
Tab Tab blue housing.
e ol e IL (Max) 035d8 0.3 035d8 0.3 0.25d8 0.20
Total link length: 50m
2 i i e et i RL(Max)  |-35d8 O 60ds O -550dB
b MMA4X00- MMASXD0-NS "
\~i i N eorsbcm ‘/" Connect Gender Female for patch, | Female for patch, | |
‘ or Male for Trunk Male for Trunk
=l e - F £nd face
QM9700 NDR Switch QM9700 NDR Switch polish APC APC UPC
IEC 61754-7 and IEC61754-7 and
Singlemode (SMF) Trunk Cables Spec EIA/TIA-604-5 EIA/TIA-604-5 IEC 61754-20, TIA
No connectors in the link! s e Comp Iiance 604'1 O_A (LC)
// \wn(h SMF MPO/APCm (FOCIS-3) (FOCIS-5)
M3: L<
. ~ Grade 8Mj 3030:?{50 052 052
G - e
\ / Fiber Attenuation |3 dB/km 0.4 dB/km 0.4dB/Km
Total link length: 500m ’
\ \!~ MMS4X00-NS* Rt \% MMSAX00-NS* Spec TUT G.651 1 ITU-T G.652D and ITU-T G.652D and
o & NOR Transceiver O NOR Tramsceiver compliance T G.657.A1 G.657.A1
‘ (MPO/APCm) l (MPO/APCm)

El cableado estructurado (paneles de conexion)
requiere componentes de ultra baja perdida

QM9700 NDR Switch

QM9700 NDR Switch

Bicsi
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Ejemplo de diseno de cableado hibrido

Server-to-Leaf: punto a punto; De la leaf a spine: cableado estructurado

1-Compute 2-Compute

6 Cabinet POD

3-Network-1

1] 12 Fisar MITF 53 MITP Q44 trunic na.

4-Compute

Deruc-14

5-Compute

g @ une:

" -
Bl AR T T
-
C gy

6-Compute

g
s F
TIRETE
I
AR NE
- (-

El R R R [

EI6E0 I g FowerEdge XE3680

uto:
PCS

MTP/UPC
- OOB:1x IGbE, CAT6a

Network-2 Network-3 Network-4

« Conexiones de servidor:

S

8x HDR,200G, 8F
torage/InBand: 2 x 100GSR4, 8F

Network-5

Demarc-1A

Demarc-2A
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Resumen

- Se espera que el mercado de la |IA crezca exponencidlmente en los
Oroximos anos

e Las redes de |IA utilizardn tanto Ethernet como InfiniBand

» Los requisitos de alta potencia y refrigeracion estan obligando a
realizar importantes cambios en el diseno de CC

* Los servidores de IA re%uieren conexiones de ancho de banda muy
altas... 100/200/400/800G

- Hay varias arquitecturas de referencia recomendadas por .
proveedores de hardware que utilizan estdndares de la industria

- Sus asesores de confianza pueden ayudadrlo a comprender las
diferentestecnologias y las posibles soluciones

Bicsi



Preguntas?

Gracias por su Tiempo

Nelson Farfan RCDD CCRE DCSD
Data Center Market Mgr LATAM
TIA-42 ISO WG3 Member
UPTIME Certified
Nelson_farfan@siemon.com
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