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Agenda (大綱)

•Agentic AI 趨勢
•AI Data Center 解密
•開放的HPE AI DC網路方案
•AI cluster的設計建議
•總結



AI fabric

Data center interconnect

Mesh firewall

Operations/Optimization

WAN routing

Wireless LAN

Data center networking

SD -WAN/SASE/WAN routing

Security (SSE, NAC, NGFW)

Wired switching

AIOps + Cloud + Central Operations

Comprehensive portfolio Integrated security

APs RoutersSwitches Firewalls

HPE Aruba Networking

HPE Juniper Networking

AIOps: Right data and results

The secure AI -native network



A LEADER
Wired/Wireless: 

Furthest in Vision, Highest in Execution

#1 in all critical capability use cases

Gartner, Magic Quadrant for Enterprise Wired and Wireless LAN Infrastructure, Mike Leibovitz, Christian Canales, Nauman Raja, Tim Zimmerman, 25 June 2025.
Gartner, Magic Quadrant for Data Center Switching, Andrew Lerner, Simon Richard, Nauman Raja, Jorge Aragon, Jonathan Forest, 31 March 2025
Gartnerdoes not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the highest ratings or other designation.Gartnerresearch publications consist of the opinions ofGartner’s research organization and should not be construed as statements of fact.Gartnerdisclaims all 

warranties, expressed or implied, with respect to this research, including any warranties of merchantability or fitness for a particular purpose.
GARTNER is a registered trademark and service mark of Gartner, Inc. and/or its affiliates in the U.S. and internationally, and MAGIC QUADRANT is a registered trademark of Gartner, Inc. and/or its affiliates and are used herein with permission. All rights reserved.
This graphic was published by Gartner, Inc. as part of a larger research document and should be evaluated in the context of the entire document. The Gartner document is available upon request from Juniper Networks.

A LEADER
Data Center Networking

#1 in Enterprise Build Out use case

Recognized as a leader





AI’s impact spans every industry
Know how AI can enhance your customer’s business
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Molecule simulation

Drug discovery

Clinical trial data analysis

Finance Healthcare Retail Telecommunications

Media and entertainment Manufacturing Federal Energy

Fraud detection

Personalized banking

Investment insights

Personalized shopping

Automated catalog descriptions

Automatic price optimization

AI virtual assistants

Network performance tuning

Remote support capabilities

Character development

Video editing and image creation

Style augmentation

Factory simulation

Product design

Predictive maintenance

Document summarization

Audit compliance

AI virtual assistants

Knowledge base Q&A

Predictive maintenance

Customer service
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AI 的演進

Model Quantization and Distillation

Training

Inference

Exascale

Edge

Ex: Computer vision such as facial recognition, object detection

Ex: Gen AI tools, customer service chatbots

Ex: AI Agents capable of managing 
schedules, making purchases, or solving 

problems

Ex: Autonomous 
driving, 

humanoid robotics 
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Traditional AI
Simulation-driven,  numerical modeling

Physical AI
Distributed data, on-device AI processing

Agentic AI
AI workflows, real-time data interaction

Generative AI
Centralized data, large-scale model training



Enterprise a gents 
require a new architecture

of enterprises are 
experimenting with agents. 

23% are scaling them. 1

39 % 

The agentic movement
has made it to the enterprise

1. McKinsey State of AI Global Survey, 2025.

2022
ChatGPT

Inference went mainstream
AI became something anyone 
could use

Now
OpenClaw

The agentic movement went viral Every 
enterprise now wants autonomous 
agents that act, 
not just answer

Confidential | Authorized HPE Partner Use Only



Agentic AI

Beyond traditional AI:
• Agentic AI doesn't just respond—it plans, executes, and adapts to achieve complex objectives. 

• Decompose complex goals into actionable steps, 
• Maintain context across multiple interactions, and iteratively refine its approach based on results.

User
Agent

Observe

Prompt

Response

LLM
(on-prem or cloud)

Tools

Internet
Tools

Environment

Vector DB
(Memory & Context)

Perceive
(Gather and process data)

Reason
(understand tasks, generate 

solutions)

Act
(Execute tasks)

Learn
(Continuously improve)

Agentic AI process



Model Context Protocol (MCP)

Agent

LLM
(on-prem or cloud)

MCP

A
P

I

Application

Database Network

Agent

LLM
(on-prem or cloud)

Netconf
API

Application

DB Tools

Database
Network

Database 
MCP Server

Application 
MCP Server

Network
MCP Server

MCPMCP

Without MCP With MCP

Typically, there is 1-to-1 mapping between 
the MCP server and the tool

Standardized interface from 
the Agent to all tools



AI Data Center 解密
- AI DC 需求與挑戰

11



Lifecycle of an AI Model

Inference
The trained model is deployed on 
inference clusters to provide 
actionable outcomes from user 
inputs. 

Training
AI model is trained with the curated 
dataset and deep learning framework 
on GPU clusters.  

Gather data
Data gathered from various sources is cleaned, and 
verified for reliability and consistency. It is then 
prepared and curated to be used by the training 
model. 

AI
Model

The AI/ML app lifecycle can be a continuous, iterative process of designing and developing models, training and validating them with 
curated data, and deploying them into production while monitoring their performance for constant refinement and improvement.



AI model performance and economics based on minimizing Job Completion 
Time (JCT)

Data is CHOPPED  into 
chunks…

GPUs do the 
COMPUTATIONS

…computations MERGED 
across fabric. 

TIME IS MONEY

The progression of all nodes can be held back by any delayed flows (tail latency)

FED  to GPUs over 
the DC fabric…



AI/ML Training Workload Challenge

Text

Process

1. Execute Instructions on GPUs

High bandwidth can saturate network links

2. Send results of computation

All-to-All Collective (Several Methods)

(Everyone sends to everyone)

3. Wait for everyone to complete

Creates synchronization between GPUs

Computation stalls waiting for the slowest path

Job Completion Time is based on the worst-case tail latency

Many asynchronous small BW flows (TCP, UDP)

Chaotic pattern averages out to a consistent load

Few synchronous high BW flows (RDMA, Remote Direct Memory Access)

Synchronization magnifies long-tail latency & bad load-balancing decisions 

The Network is fundamental to AI/ML applicationsHow AI/ML traffic differs from traditional DC traffic?



• A technology that makes it possible to read data 
directly from the main memory of one host and write 
that data directly to the main memory of another 
host.

• RDMA data transfers bypass the kernel networking 
stack in both computers, and as a result improves 
throughput, latency, and performance

• RoCE and InfiniBand are network protocols that 
support RDMA to improve the efficiency and speed of 
data transfers

• RDMA requires a lossless network

Remote Direct Memory Access (RDMA) Overview



AI is driving explosive growth in networking

8x400G Backend 
GPU Network

CX7, BF3 NIC 
support both 

Infiniband and 
Ethernet

2x100G  
Frontend 
Network

4x200G  Storage 
Network

General Purpose Server NVIDIA DGX H100  Server

2x25G still the most 
common configuration 

we sell

50G per server ~4Tbps per server

HPE Internal Use Only



8-way GPU servers for accelerated AI 

Portfolio of purpose-built servers for AI model training, 
tuning and inferencing

[1] HPE delivers several world records in latest MLPerf Inference benchmarks, September 2025 Confidential | Authorized HPE Partner Use Only 17

HPE Cray XD670 HPE ProLiant Compute XD685 HPE Compute XD690

• 8X NVIDIA H200 GPUs

• 2x 5 th Gen Intel Xeon Scalable processors

• Air-cooled and liquid-cooled

• 5U

• #1 in 6 different scenarios in MLPerf Inference: 
Datacenter v5.1  benchmark[1] 

• HPE Performance Cluster Manager (HPCM) 

Choice* of 

• 8x NVIDIA H200 GPUs or NVIDIA B200 GPUs or 
8x AMD InstinctTM MI355X

• 2x 5th Generation AMD EPYC  Processors 

• 5U Direct liquid-cooled or 6U air-cooled

• HPE ILO, HPE Performance Cluster Manager

* Rolling GPU Releases

• 8x NVIDIA Blackwell Ultra GPUs (NVIDIA HGX  
B300)

• 2x Intel® Xeon® 6  processors 
with P-cores

• 10U, air-cooled 

• HPE Services & Support

• 8 x 800G NIC (CX-8) for GPU cluster

https://community.hpe.com/t5/ai-unlocked/hpe-delivers-leading-results-in-latest-mlperf-inference/ba-p/7255374
https://community.hpe.com/t5/ai-unlocked/hpe-delivers-leading-results-in-latest-mlperf-inference/ba-p/7255374
https://community.hpe.com/t5/ai-unlocked/hpe-delivers-leading-results-in-latest-mlperf-inference/ba-p/7255374


AI Data Center fabrics

• User to workload 
connectivity

• Typically, 10/25/100G

• Ethernet

• GPU-to-Storage 
communication (Training & 

Inference)

• Typically, 100/200G 

• InfiniBand or Ethernet

• Inter-node GPU 
communication

• Typically, 400G

• InfiniBand or Ethernet 

GPU GPU GPU GPU

GPU GPU GPU GPU

GPU GPU GPU GPU

GPU GPU GPU GPU

GPU GPU GPU GPU

GPU GPU GPU GPU

Training nodes Storage nodes

GPU GPU GPU GPU GPU GPU

Inference nodes

Training Fabric (Backend) Storage Fabric (Backend)

Front-end Fabric / Inference Fabric



開放的HPE AI DC網路方案

19



HPE Juniper Networking: A Leader in Data Center Switching
Ranked #1 in Enterprise Data Center Network Buildout and #2 in AI Ethernet Fabric Buildout

AI Ethernet Fabric 
Buildout

Enterprise Data Center 
Network Buildout

Gartner DC MQC

2025 Gartner® Critical Capabilities
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HPE Discover Las Vegas June 2026
Announcements for complete “Networks for AI” portfolio

Only vendor with ethernet networking for all use cases

HPE Networking 
QFX5252: Industry -

first ethernet scale -up 
solution for AMD 

Helios

HPE Networking 
QFX5250: Industry’s 

highest performance 
100% liquid cooled 

switch 

HPE Networking QFX5140: 
Purpose -built switch for 

Inference clusters

HPE AI Factory Solution 
available with HPE 

Networking

HPE Networking MX Routers 
HPE Networking PTX Routers

DC1

DC2 DC3

Sc
al

e
-U

p
 

Scale Out

Scale Across

Scale Out

New!
Available

Now!

New!
Shipping

Now!

Shipping
Now!

Q4
CY2026

AI Optimizations in Software

Confidential | HPE Internal Use Only



QFX5250 -64OE-L

64x1.6T OSFP -RHS  |  2OU (ORv3)

• OSFP1600 (8x200G electric lanes)

• 64x1.6T, 128x800, 256x400, 512x200G, 512x100, 512x50G

• OSFP-RHS : VR, DR, FR, LR; DAC, AEC, AOC cables; LPO/LRO

• Direct-to-Chip Liquid-Cooled, Integrated DC PSU circuitry

• Hybrid cooling with majority of cooling taken care with liquid

• Designed for 21” ORv3 form factor 

TH6

102.4T

200G serdes

Direct-to-chip liquid-
cooled SKU

Cold Water

Hot Water

Fan

Switch

Switch

Switch

64 O
SFP port cages

“Flattop / R
H

S”

Power 
board

Cold Plate

Cold 
Plate

CPU

TH6

C
old Plate

Cold

Hot

ORv3 Rack ...

...

QFX5250 -64OE-L : Liquid Cooled 2OU

P/N: 101536924 – Plug 
(Chassis Side)

P/N: 101531924 – Socket 
(Manifold Side) 

Switch

▪ UQDB06 – Universal Quick Disconnects manifolds
▪ Dowfrost/Kostchill PG25 coolant (25% propylene glycol-water 

mixture)

Target
Q1’26



Junos hardware / software + ecosystem
Any self-driving vehicle needs a solid road – critical infrastructure

• Juniper - first to deliver 800G for AI use cases

• Maximizing GPU performance by (Lossless Ethernet)

• Continuously monitoring RoCE congestion metrics

• Auto tuning DCQCN real-time (PFC / ECN)

• Inheriting 25 years of Protocol development and hardening from 
Juniper’s Service Provider heritage



HIGH-
PERFORMANCE 
BACKEND AI 
DATA CENTER 
NETWORKING

THE SOLUTION WHY JUNIPER?
• Juniper QFX5240 for 800G leaf 

spine connectivity

• Enabling the same form factor 
for both Front and Back-end AI 
clusters

• Efficient Load balancing and 
congestion control for RDMA 
traffic

• Junos feature richness for congestion management 
with ROCEv2

• AI Lab for POC for various load balancing scenarios

• Lightening responsiveness to needs

• Better supply chain for switch and optics with Juniper

THE CHALLENGE
• Accommodate large-scale and 

efficient GPU cluster and 
server connectivity.

• AI training is compute-
intensive , with traffic flows 
that break traditional data 
center networking 

• Efficient use of GPU cycles. 
(Job completion time)

xAI



CORPORATE 
PROFILE

THE SOLUTION THE RESULTS

• Juniper QFX and PTX series fabric 
for high density, performance & 
scalability to move massive 
volumes of data

• Automation across design, 
deployment & operations of the 
network lifecycle with Juniper 
Apstra

• Accelerate high-performance ML 
model building across industries 
enabling customers to deploy AI in days, 
not months

• Eases the construction of ML 
infrastructure & delivers enhanced 
capabilities and efficiency for ML 
model training, inference, and high-
performance computing

• Five times better performance than 
traditional GPU architecture

• Founded 2017; Series D (backed 
by SoftBank Google Ventures, 
BlackRock, et al.)

• Builds AI hardware and 
integrated systems to run AI 
applications from the data center 
to the cloud

• Purpose-built enterprise-scale AI 
platform is the technology 
backbone for the next generation 
of AI computing

AI Technology on Juniper

“In AI, data flow is king. We need the 
lowest network latency and the 

highest bandwidth possible, and the 
performance of the Juniper QFX5200 

switches has been phenomenal,” 

Vijay Tatkar, Director of Product 
Management



Proven success and measurable outcomes for our customers
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Outcome

• Juniper in front-end & back-end AI Fabrics 

• 400G/800G QFX switches deployed 

• Networking for both Nvidia and AMD GPUs 

• Also includes PTX for DCI & SRX for securityDigital Ocean is 3rd largest Cloud 

infrastructure provider based on number of 

customers - has multiple data centers 

worldwide 

Juniper delivers comprehensive, scalable and easy-to-manage network solutions

WAN Backbone / Internet

Storage

GPUs

NVIDIA

AI Fabrics
GPUs

AMD

AI  Data Center



PTX

DCI
Scale-across

MX

DC Edge
On-ramp

HPE Networking AI Data Center Networking portfolio

Confidential – For Training Purposes Only 27

Comprehensive networking + security portfolio for AI data centers

QFX

DC Fabric
Scale-out & Scale-up

SRX

DC Security
North-South & East-West

Connector Ops

Data Center Assurance
(Cloud)

Apstra Data Center Director
(on-prem)

Security Director
(on-prem)

JUNOS Operating system

DCI: Datacenter Interconnect



Leaf Leaf

Spine Spine

Leaf LeafLeaf Leaf

LeafLeaf

SpineSpine

LeafLeaf LeafLeaf
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Scale -Across

DCI 
Gateway

DCI 
Gateway

DC 1

Wide Area
Network

DC Fabric:
• Frontend / North -South
• Storage

PTX

PTX

Firewall Firewall

DC Edge DC EdgeMX MX

Apstra DC Director

DCI

Confidential – For Training Purposes Only

DC Edge

QFX

QFX QFX

QFX

QFX QFXQFX QFX

Security Director

Internet

Scale -Up 

Scale -Out 

Security

DC Fabric:
• Backend / East -West

QFX

QFXQFX

QFX

QFXQFX QFXQFX

DCI 
Gateway

DCI 
Gateway

DC 2

Leaf Leaf

SpineQFX

QFX QFX

DC EdgeMX

LeafLeaf QFXQFX

SpineQFX

Nvidia
NVL72

GPU 
trays

GPU 
trays

Switching
trays

GPU serverGPU server

AMD 
Helios

GPU 
trays

GPU 
trays

Switching 
trays

AMD 
Helios

GPU 
trays

GPU 
trays

Switching 
trays

Nvidia
NVL72

GPU 
trays

GPU 
trays

Switching
trays

QFX QFX

SRX SRX

DC 1

PTX

PTX

Networks for AI Factory with HPE Networking



HPE Networking AI DC Ethernet: 
InfiniBand performance w/o the high cost

Ethernet ecosystem will continue to push down costs and drive further innovation

Ethernet linksDLB Hash

Advanced Dynamic and 
Adaptive Load Balancing

Explicit Congestion Notification 
(ECN)

ECN-enabled 
sender

ECN-enabled 
receiver

ECN-enabled switches

Congestion 
notification

Priority-based Flow Control 
(PFC)

Congestion 
notification

L

M

H

DC Quantized Congestion Notification (DCQCN)

LeafLeafLeaf

SpineSpine-to-Leaf downlink 
congestion

LeafLeafLeaf

Spine Leaf-to-Spine uplink 
congestion

Juniper Lab Benchmark 
tests show ‘AI Optimized 
Ethernet’ performance 
comparable to IB. 

HPE Networking RoCEv2: 33% lower TCO vs. NVIDIA InfiniBand.
Source: ACG Research

Spine



Benefits of Ethernet AI load balancing

Spine-to-Leaf
downlink congestion

Leaf-to-Spine
uplink congestion There are fewer large-sized 

elephants flows in AI training 
networks making the problem 
worse

The problem
Spine Spine

Leaf Leaf Leaf

Spine Spine

Leaf Leaf Leaf

Dynamic Load Balancing

Delivered local congestion aware LB -> 
Better performance

G2

S1 S2 S3

Congested Sub-OptimalOptimal

G6

L1

Global Load Balancing

Delivered full path congestion aware LB

-> Better performance during failures

L1

G2

S1 S2 S3

G6

Optimal

RDMA Aware Load Balancing
Highest Performance

Lowest variability

No tuning

QP QP QP QP QP QP

S1 S2 S3

L1

50% improvement over standard ethernet
Performance comparable to any proprietary technology at lower TCO
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AllReduce Avg Bandwith at 125% Network Load

Static ECMP DLB Flowlet DLB Per-Packet RLB

Load Balancing performance results ECMP sees the highest network congestion 
(expected)

ECN(Explicit Congestion Notification), switch 
to server. Congestion detection.

CNP (Congestion Notification Packet), server 
to server.  Smart NIC Slow down data flow.

DLB-Per-Packet shows no congestion in 
network. Will require proprietary NIC support 
(till UEC standardization)

DLB-Flowlet NOT markedly lower than DLB-
Per-Packet. Plus, job performance (JCT) may 
be identical if performance is NOT network-
bound

RLB delivers zero congestion, the best 
performance without the use of proprietary 
technologies



Juniper Apstra  - Intent-based Networking 意圖式網路管理

…

diagnosis

維運
deploy

佈署

design

設計D
a

y

 0

ARISTA cisco

*

VMware vCenter, 

NSX-T Integration

* *

D
a

y

 1 D
a

y
 

2
+

Reference Architectures
IP Fabric

EVPN/VXLAN
AI DC

Time

Saving

Reduce 

Downtime

From the required network design to automated construction, monitoring, and diagnostics



Enterprise DC use cases and solution mapping

Super Spine

Leaf 
Spine DC-1 DC-2

DC-3

5 STAGE (Apstra + QFX) DCI (Apstra + QFX)

2 x Spine  4 x Leaf

SMALL/MEDIUM 3 STAGE

4 x Spine  6 x Leaf

WAN

LARGE 3 STAGE 

Micro-segmentation => AFC + CX10K + CX Micro-segmentation => AFC + CX10K 

AI DC  => Apstra + QFX AI DC  => Apstra + QFX
AI DC  => Apstra + QFX



Reducing tuning time from weeks to minutes!!

Auto-tune DCQCN to maximize GPU performance

Apstra AI DC自動微調設定減低網路擁塞
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HPE Networking is leading the way in the AI data center

Confidential | Authorized HPE Partner Use Only

44%

34%

19%

2% 1%

800GbE OEM Market Share, 2024

Juniper

Nvidia

Arista

Cisco

Dell

Source: 650 Group, March 2025

2% 1%



AI cluster (Back End Network) 的設計建議
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AI/ML Data center clos topologies

GPUS

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

NVLINK

HGX

Standard Fat Tree Rail Optimized FAT Tree Topology



1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

…

GPU Server 1 GPU Server 32/64GPU Server 2

Rail 1 Rail 2 Rail 3 Rail 4 Rail 5 Rail 6 Rail 7 Rail 8

8 GPUs/server 8 NICs/server 8 Rails

Stripe 1

• GPU Servers have 

• 8 GPUs

• 8 NICs

• 8 Leaf switches create 8 Rails 
with GPUs 1 hop away

• Rail: NIC n of each server 
connects to Leaf n

• A group of 8 Leafs with 8 Rails 
form a Stripe

• NCCL manages traffic among 
rails to provide 8 independent 
high BW channels avoiding 
collision at leaf.

GPU Fabric Rail-Optimized Design (Nvidia / AMD)



• PXN leverages NVIDIA NVLink Switch connectivity 
between GPUs with the node to first move data on a 
GPU to the same rail as the destination and then 
sends it to the destination without crossing rails.

• Before PXN the message in the diagram would have 
traversed through three hops of network switches 
(L0, S1, and L3)

• After PXN the message in the diagram will only 
travers one network switch (L3)

• With a QFX5230 leaf in a rail specific topology you 
can have 256 H100 GPU that are within a single 
network hop of each other.

Rail-optimized Topologies – PXN Nvidia Hx00/Bx00

GPU0 GPU1 GPU2 GPU3

NVSWITCH

GPU4 GPU5 GPU6 GPU7

NIC0 NIC1 NIC2 NIC3

NIC4 NIC5 NIC6 NIC7

L0

S0 S1

L1

S2

L2

S3

L3

DGX-A

GPU0 GPU1 GPU2 GPU3

NVSWITCH

GPU4 GPU5 GPU6 GPU7

NIC0 NIC1 NIC2 NIC3

NIC4 NIC5 NIC6 NIC7

DGX-B

Message path without PXN

Message path with PXN



Plane 2 (400G Fabric)

AI NICs
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We’ll see dual-plane topologies in 2026

p2p1

CX-8 #1

p2p1

CX-8 #2

Plane 1 (400G Fabric)

400G 400G

HGX B300

▪NVIDIA Cloud Partner (NCP) Reference 

Architecture (RA) 

▪Starting from B300/GB300, Nvidia NCP RA 

recommends dual-plane topologies for E-W 

fabric to avoid single point of failure.

▪Not every customer is expected to follow NCP 

RA – we expect some to deploy single plane.

LB implemented by NCCL

GPU 1 GPU 2



256 GPU Cluster, 800G Connectivity, GPU Fabric (DR4)
QFX5241-64OD leaf/ QFX5241-64OD spine, 1:1

QFX5241-64OD_1 QFX5241 -64OD_2 QFX5241-64OD_3

800G_GPU_1 800G_GPU_2

4 x 800G

800G_GPU_32. . . 

2 x 400G

Leaf:
• QFX5241-64OD
• Interfaces:

• 32 x 800G GPU facing, breaks to 64x400G
• 32 x 800G Fabric facing

• Provides connectivity for 32 compute nodes
• OSFP port connectivity

Spine:
• QFX5241-32OD
• Four wide spine build
• 32 x 800G per switch
• OSFP ports

Rail-optimized Stripe 1: QFX5241-64OD – 256 GPU

QFX5241-64OD_4

800G_GPU_3 800G_GPU_4 800G_GPU_5 800G_GPU_6

QFX5241-32OD_1 QFX5241-32OD_2

QFX5241 -64OD_5 QFX5241-64OD_8. . . 

QFX5241-32OD_3 QFX5241-32OD_8

OSFP-2x400G-DR4-P

. . . 

OSFP-2x400G-DR4-P



256 GPU Cluster, 800G Connectivity, GPU Fabric (VR4)
QFX5241-64OD leaf/ QFX5241-64OD spine, 1:1

QFX5241-64OD_1 QFX5241-64OD_2 QFX5241-64OD_3

800G_GPU_1 800G_GPU_2

4 x 800G

800G_GPU_32. . . 

2 x 400G

Spine:
• QFX5241-32OD
• Four wide spine build
• 32 x 800G per switch
• OSFP ports

Rail-optimized Stripe 1: QFX5241-64OD – 256 GPU

QFX5241 -64OD_4

800G_GPU_3 800G_GPU_4 800G_GPU_5 800G_GPU_6

QFX5241-32OD_1 QFX5241-32OD_2

QFX5241-64OD_5 QFX5241 -64OD_8. . . 

QFX5241-32OD_3 QFX5241-32OD_8

OSFP-2x400G-VR4-P

OSFP-800G-AOC-30M

OSFP-800G-DR8-LP-P

or

. . . 

Leaf:
• QFX5241-64OD
• Interfaces:

• 32 x 800G GPU facing, breaks to 64x400G
• 32 x 800G Fabric facing

• Provides connectivity for 32 compute nodes
• OSFP port connectivity



800G Optics & Cables
OSFP800 & QSFPDD-800 support for AI/ML clusters
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8XFR1
16 SMF x 100G PAM4

16 SMF x 100G PAM4
DR8 500 m *DR8

FR1 2 km

2XFR4
4 SMF x 4λ x 100G PAM4 

2 km FR4

8XLR1
16 SMF x 100G PAM4

LR1 10 km

2XLR4
4 SMF x 4λ x 100G PAM4 

LR4 10 km

Active Optical Cable

AOCAOC 1-30 m

*offered in both Dual MPO-12 and MPO16 connector variants

16 MMF x 100G PAM4
VR8 50 mVR8

Shipping

DAC

DACDAC 1-2m

Note: here are total 16 fibers (Tx and Rx) 
8 pairs - hence 16 X 100G

Note : There are total 4 fibers( Tx and Rx) - 
2 pairs- Hence 4 fibers

DAC
QSFP112

OSFP800 1-2m
QSFP112



Break-out options for 800G ports
connector designs for break-out optics
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Duplex LC Single-lane duplex optics 
e.g. 100G/400G FR4 and LR4

Duplex CS 2-way break-out optics 
e.g. 2x100G LR4/CWDM4 and 2X400G-FR4/LR4

MPO-12
4-way break-out cable
e.g. 40G/100G SR4, 100G PSM4, 400G DR4/4x100G-FR/LR

MPO-16
8-way break-out optics
Used for 400G SR8 and 800G-DR8/8x100G-FR/LR

Dual duplex LC

Dual MPO-12 8-way break-out optics
Favored approach for 8 x 100G break-out optics

2-way break-out optics
Favored approach for 2 x 400G break-out optics

Connector options evolving for 
800G optics as break-out becomes 
more widely deployed



後端網路 (GPU Cluster) 一定要用InfiniBand 嗎?

GPU Options

InfiniBand

Ethernet 

Ultra Ethernet

Ubiquitous Ecosystem

(Management & Operations 
Tools)

Ethernet: 55% lower TCO vs. NVIDIA InfiniBand
Source: ACG Research

HPE Internal Use Only



What is RoCEv2 (RDMA over Converged Ethernet v2)

https://www.youtube.com/watch?v=8kTAXhujn08&t=143s



Ethernet is the right choice

Ref: Cloud CAPEX, Data Center, and Ethernet Switch 1Q24 Results and June Forecast, 
650 Group, Alan Weckel, 26 June 2024

Ref: https://www.fierce-network.com/cloud/data-center-ethernet-nvidias-next-multi-billion-dollar-
business, 11 Sept 2024



Tokyo Interop 2025 – AI Data Center 



總結與行動
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Networking: The Backbone of the AI Lifecycle
The network plays a critical role for optimizing key AI metrics

Foundational 
Model Training

InferenceModel Fine 
Tuning

Large Cloud/Enterprise Enterprise

Job Completion Time Tokens/Sec, Time to First Token

Reasoning Models

Agentic AI

Mixture of Experts

Inference

AI Performance Begins and Scales with the Network

超大網路 > 10K GPU 大網路 > 1K GPU 大網路 > 1K GPU

小網路 < 100 GPU



AI Lab 驗證的端到端AI DC解決方案

• 全面的端到端 JVD 範本，用於部署 AI 網路解決方案

• 經過嚴格的預先測試和驗證

• 降低複雜性和風險

• 適合大中小型 AI DC 的各種規格

Juniper 
AI Lab

(Ops4AI)



NVIDIA GPU SERVERS 
AMD GPU SERVERS

HEADEND-SVR-0# (# = 1 - 3):
GPU and Weka management + shared storage + AI tools

BACKEND
STORAGE

FABRIC

O
O

B
   

M
AN

AG
EM

EN
T 

  N
ET

W
O

R
K

FRONTEND
FABRIC

BACKEND GPU
FABRIC

3-stage Clos IP 
fabric

3-stage Clos
IP fabric

A100/H100 & MI300 

JUNIPER QFX5220, 
QFX5230, QFX5240, 
PTX10008 
LEAF/SPINE NODES

JUNIPER QFX5130 
LEAF/SPINE NODES

JUNIPER QFX5220 
LEAF/SPINE NODES

GPU
interfaces

storage 
interfaces

mgmt
interface

storage 
interfaces

mgmt
interface

storage 
interfaces

3-stage Clos
IP fabric / 

EVPN/VXLAN

VAST STORAGE 
SERVERS

Dedicated High speed 
storage

WEKA STORAGE 
SERVERS

Dedicated High speed 
storage

Juniper AI Lab 
Architecture



We achieved similar results testing with Ethernet as compared with InfiniBand in MLPerf benchmarks

• Bert-Large, DLRM, Llama2, and GPT-3 
training models (MLCommons)

• Customer models

BERT-Large
(Training)

~2.6 min
(64 A100 GPU)

2.5-3.3 min
(64 A100 GPU)

Llama2 NeMo
(Fine Tuning)

7.9 min*
(32 H100 GPU)

~5.1 min
(64 H100 GPU)

AI-optimized Ethernet: Put to test

Juniper Ethernet Training Time InfiniBand Training Time

*Juniper Ethernet is using 32 H100 GPUs vs. 64 H100 GPUs for InfiniBand



HPE Juniper Datacenter Portfolio
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Full featured EVPN-VXLAN / multi-tenancy at scale Highest radix and speeds for IP Fabrics / AI Clusters

QFX5220QFX5120QFX5110 QFX5130 QFX5200 QFX5210 QFX5230 QFX5240

1/10/100GigE

▪QFX5110-48S 
(48x10G+4x100G)

▪QFX5110-32Q 
(32x40G)

1/10/25/100G

▪QFX5120-48Y 
(48x25G+8x100G)

▪QFX5120-48YM 
(48x25G+8x100G 
MACsec)

▪QFX5120-48T 
(48x10G-
RJ45+8x100G)

▪QFX5120-32C 
(32x100G)

100/400G

▪QFX5130-32CD 
(32x400G)

▪QFX5130E-32CD 
(32x400G cost opt)

▪QFX5130-48C 
(48x100G+8x400G)

▪QFX5130-48CM 
(48x100G+8x400G 
MACsec)

100G

▪QFX5200-32C 
(32x100G)

100G

▪QFX5210-64C 
(64x100G)

100/400G

▪QFX5220-32CD 
(32x400G)

▪QFX5220-128C 
(128x100G)

400G

▪QFX5230-64CD 
(64x400G)

800G

▪QFX5240-64OD/QD 
(64x800G)

▪QFX5241-64OD/QD 
(64x800G)

▪QFX5241-32O 
(32x800G)

8 Slot Modular 
1/10/25/50/100/400G

▪Base: QFX5700, QFX5700E

▪Line card: FPC-4CD  (4x400G)

▪Line card: FPC-16C  (16x100G)

▪Line card: FPC-20Y (20x1/10/25/50G)

QFX5250 1

1.6T

▪QFX5250-64OE1 
(64x1.6T Liq & Air)

TD3 TD4 TH3 TH4 TH5TD5 TH6TD2+ TH1 TH2

QFX5140 1

400/800G

▪QFX5140-24CD8O1 
(24x400G+8x800G)

QFX5700

Comprehensive Portfolio:

▪ 1 GigE to 1.6 TE connectivity

▪ 1T to 102T switching performance

▪ Multiple architectures: IP, EVPN-VXLAN, AI Clusters

▪ Optics, Liquid Cooling, ORv3

▪ And now Scale-Up

AI/MLAI/ML

1. Roadmap



20 of the top 20 
Financial Institutions

9 of the top 10 
Global Healthcare Providers

9 of the top 10 
Global Fortune 500

20 of the top 20 
cloud providers

Unlock networking with HPE

9 of the top 10 Global 

Retailers

10 of the top 10 
Global Universities

20 of the top 20 
Service Providers

9 of the top 10 
global tech companies

$11b+ Combined business



HPE internal use only

Thank You
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