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Data Center Network Evolution
Speed, Tech, Ops

10/100/1000M 10/25G 100G 400G 800G+ 1.6T+

STP VLANs VPLS VXLAN BGP/EVPN UET/uSIDs/DCQCN

Legacy Ops Simple Automation Intent-Based Automation  Al-Driven Operations
SNMP / CLI Config templates Programmable NOS Telemetry at scale
Manual configs Scripts gNMI, YANG APIs Closed-loop automation
Box-by-box management Basic monitoring Event-driven workflows AlOps integration
2010s 2020s 2030s
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Al & Cloud Data Centers Are Getting Bigger!
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Al is resetting the
expectation of what a
“large Data Center” is
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2013

Then...largest DC in Europe

" Meta’s Lulea Data Center

30 MW*

84,000 m?
Source: Baxtel

2025

Largest DC in the World

China Telecom IMIP

150 MW

1,000,000m?
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https://baxtel.com/data-center/facebook-lulea

Al & Cloud Data Centers Are Getting Bigger!
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Meta's Altoona DC

Al is resetting the *
expectation of what a 30 MW SOO MW
“large Data Center” is 84,000 m? 465,000 m2
Source: Baxtel

" Meta’s Lulea Data Center
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Al & Cloud Data Centers Are Getting Bigger!

2013 2025 2020

Then...largest DC in Europe Largest DC in the World

Meta's Altoona DC

" Meta’s Lulea Data Center

Al is resetting the *
expectation of what a 30 MW SOO MW
“large Data Center” is 84,000 m? 465,000 m2
Source: Baxtel

GigaWatts
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om Microsoft

. A NSCALE
Networking for the Al era

Buld q] Event-Driven-Automation DDoS Protection
kU|bS i a: e Intent-Based Network management, automation and DDoS Detection, Mitigation and scrubbing ’46.’ Al for network

ubernetes gl &P operations

@0@@

Edge Cloud Internet Public cloud

!

IP connectivity

T
AT

Optical connectivity

E Optical DCI

Dedicated optical networking enables high
bandwidth, very low latency and highly
secure data transmission for business-critical
applications
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@ Data center gateway

g,%&, Data center fabric

Reliable data center switching with
predictable and smplified operations for
your data center environments

High performance DC to DC, DC to internet,
DCto WAN and DC to clouds interconnect
and DDoS mitigation



https://www.nokia.com/about-us/news/releases/2024/11/21/nokia-expands-multi-year-agreement-to-supply-microsoft-azure-datacenter-networks/#:~:text=21%20November%202024%20Espoo%2C%20Finland%20%E2%80%93%20Nokia%20has,and%20reliability%20of%20Azure%20datacenters%20around%20the%20world.
https://www.nokia.com/about-us/news/releases/2024/12/11/nokia-building-ip-network-to-support-ai-workloads-at-nscales-new-sustainable-data-center/

Scaling the number of GPUs

Scale-Up Scale-Out Scale-Across

[ —

=n -

[ — ¢

Node A

\  NodeC NodeD | Node C Node D | Node C Node D
Location A Location A Location B

AMD UAlink InfiniBand DCI (Data Center
Broadcom SUE ROCEv2 Interconnect) with optical
Nvidia NVSwitch UEC or IP solution
PCle Gen5 / Genb RDMA over WAN
OCP ESUN Encryption
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GB200 NVL72 Intra-Rack Connectivity
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Scaling the number of GPUs

Scale-Up Scale-Out Scale-Across

[ —

=n -

[ — ¢

Node A

\  NodeC NodeD | Node C Node D | Node C Node D
Location A Location A Location B

AMD UAlink InfiniBand DCI (Data Center
Broadcom SUE ROCEv2 Interconnect) with optical
Nvidia NVSwitch UEC or IP solution
PCle Gen5 / Genb RDMA over WAN
OCP ESUN Encryption

1 © 2026 Nokia NO< IA



z
F
=
&
i
£
E

Scale-out: Al traffic is different from traditional apps

© 2026 Nokia

Typical cloud traffic pattern

Time (hour)

h-speed GPU interconnect: NVLink, InfinityFabric etc)

CHNUG May "26

GPU cluster traffic pattern

40 50
Time (second)

Leaf
node#4

Leaf Leaf
node#6 node#7

- Nlcﬁ’ NICH#d - NIC#S  NICHT "
i '

- . - - ]

A

A

GPU#0

GPU#

E Server 2

Job Completion Time (JCT): total time taken
for data to be transferred across that
network during the training process

Balanced GPU flows

D1.GPUO

D1.GPU 1

D1.GPU 99

Start End
Imbalanced GPU flows
D1.GPU 0O

D2.GPU 1

D3.GPU 99

Directly affects training step times;

slow GPUs delay all others!

NO<IA



Al-ready networks
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Al-ready networks

Between data centers

Scalable

Lossless

Automated

800G / 1.6T Al backend fabrics
— « Al features on 7220 IXR-H5/H6 and
7250 IXR Gen3+

14 ©2025Nokia  CHNUG May 26 I\O( IA



Al-ready networks

Between data centers

Scalable

Lossless 800G / 1.6T Al backend fabrics
— « Al features on 7220 IXR-H5/H6 and

Automated 7250 IXR Gen3+

- Load balancing and QoS
—0®~  « DLB and RDMA aware (Q-pair) hashing
- « DCQCN (PFC/ECN), MRC...
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Al-ready networks

Scalable

Between data centers

Lossless

Automated 800G / 16T Al backend fabrics
o . Alfeatures on 7220 IXR-H5/H6 and
7250 IXR Gen3+

—° Load balancing and QoS
—o%  + DLBand RDMA aware (Q-pair) hashing
= + DCQCN (PFC/ECN), MRC...

Advanced Al telemetry
e » Congestion indicators

Real time insight
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Al-ready networks

Between data centers
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Scalable

Lossless

Automated

800G / 1.6T Al backend fabrics

« Al features on 7220 IXR-H5 and
7250 IXR Gen3

Load balancing and QoS
+ DLB and RDMA aware (Q-pair) hashing
* DCQCN (PFC/ECN), MRC...

Advanced Al telemetry

» Congestion indicators
* Real time insight

Backend multi-tenancy
+ Lightweight and secure segmentation
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Al-ready networks

Between data centers

e
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Scalable

Lossless

Automated

Al fabric automation
and optimization

EDA

800G / 1.6T Al backend fabrics
« Al features on 7220 IXR-H5 and
7250 IXR Gen3

Load balancing and QoS
+ DLB and RDMA aware (Q-pair) hashing
* DCQCN (PFC/ECN), MRC...

Advanced Al telemetry

» Congestion indicators
* Real time insight

Backend multi-tenancy
+ Lightweight and secure segmentation
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Scaling the number of GPUs
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Al-ready networks

Inside data centers

800G ZR+ coherent routing 4x400G FlexE bundles

= =4
Jif

Data center 1 Gateway WAN Data center 2

NO<IA
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Al-ready networks

Inside data centers

800G ZR+ coherent routing

o
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4x400G FlexE bundles
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Data center 1 Gateway
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WAN

Data center 2



Scale across: Network requirements are similar to DCI

800G ZR+ 800G ZR+
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tract t t
Straction or Interna NETWOrK TOr Scale Rack systems @ ,576 PB

Managing WAN-realities with many paths
Dynamic provisioning and steering of traffic
High-frequency reporting of telemetry/congestion data
Shared underlying

W 800G ZR/ZR+ (C band and L band )
<
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Nokia Al Deployment Examples

Based on Ethernet, open and future-safe networking

» “Smaller” Training Clusters » "Giga” Al Factories
@K to 16K GPUs @100K+ to ™ GPUs
* Two-tier topologies * Multi-plane topologies

« Advanced routing, QoS, and
load balancing
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A NSCRALE

Press release

* Inference Edge Clusters

» Optimized for size and
consolidation

* Integrated WAN
interconnect

Inferenc

{ Ty PE S
& H | L

End Users

CloudPE GPU Cluster

=
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https://www.nokia.com/about-us/news/releases/2024/12/11/nokia-building-ip-network-to-support-ai-workloads-at-nscales-new-sustainable-data-center/
https://www.nokia.com/about-us/news/releases/2024/12/11/nokia-building-ip-network-to-support-ai-workloads-at-nscales-new-sustainable-data-center/

Nokia Al Deployment Examples 4 NSCALE

Based on Ethernet, open and future-safe networking Press release
» “Smaller” Training Clusters » "Giga” Al Factories * Inference Edge Clusters
@1K to 16K GPUs @100K+ to M GPUs » Optimized for size and
*  Two-tier topologies « Multi-plane topologies consolidation

* Integrated WAN
interconnect

« Advanced routing, QoS, and
load balancing

Inferenc

ference
[ 1R

CloudPE GPU Cluster

End Users
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Building for open
- Consistently raising the bar

EDA

EDA Multivendor
. ©
~ Get / Set / Subscribe / Collect

CONTAINER|ak
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations of
the applicable agreement(s).

This document is intended for use by Nokia's customers
and collaborators only for the purpose for which this
document is submitted by Nokia. No part of this
document may be reproduced or made available to the
public or to any third party in any form or means
without the prior written permission of Nokia. This
document is to be used by properly trained
professional personnel. Any use of the contents in this
document is limited strictly to the use(s) spedcifically
created in the applicable agreement(s) under which the
document is submitted. The user of this document may
voluntarily provide suggestions, comments or

other feedback to Nokia in respect of the

contents of this document ("Feedback").

Such Feedback may be used in Nokia products and

related specifications or other documentation.
Accordingly, if the user of this document gives

Nokia Feedback on the contents of this document,
Nokia may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the feedback in
any Nokia product, technology, service, specification or
other documentation.

Nokia operates a policy of ongoing development. Nokia
reserves the right to make changes and improvements
to any of the products and/or services described in this
document or withdraw

this document at any time without prior notice.

The contents of this document are provided

"as is". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose, are
made in relation to the accuracy, reliability or contents

of this document. NOKIA SHALL NOT BE RESPONSIBLE
IN'ANY EVENT FOR ERRORS IN THIS DOCUMENT or
for any loss of data or income or any special, incidental,
consequential, indirect or direct damages howsoever
caused, that might arise from the use of this document
or any contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia Corporation.
Other product and company names mentioned herein
may be trademarks or trade names of their respective
owners.
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