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The “Why”: GPU Iteration 
and Data Transfer
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AI/ML Workload Characteristics

Creates synchronization between GPUs
Computation stalls waiting for the slowest Path

Job Completion Time (JCT) is based on the worst-case tail latency
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Let’s Build a Topology!
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• Front End & Back End

• High Throughput Lossless Fabric

• Rail-Optimized

What Does Infrastructure for AI/ML Look Like?
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Why GPU Backend Networks Matter
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AI/ML: Key Networking Requirements

Low latency and jitterLatency

Needs to be congestion less and 
losslessNetwork Losses

Network must support high bandwidth 
and scaleBandwidth/Scale

Need efficient load balancing despite 
low entropyLoad Balancing

• High speed ASICs
• RDMA (Remote Direct Memory 

Access) NICs

• PFC (Priority Based Flow 
Control)/ECN 

• Scheduled fabric

Operator needs visibility to app perf, 
network utilization and adverse eventsVisibility • Need well integrated application and 

network monitoring tools; telemetry

• ASIC’s optimized for AI
• High bandwidth NICs/optics

• PBR rules/IBGP Pinning
• ECMP with User Defined Fields
• Dynamic Load Balancing

Requirement Solution
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AI Infrastructure Requirements by Workload Type

Workload type Small* model 
inferencing / RAG

Large* model 
inferencing / RAG

Fine Tuning Small* model 
training

Large* model 
training

AI Accelerator 
(GPU)

Maybe
0-2 GPU per 

server

Yes
2-4 GPU per 

server

Yes
4-8 GPU per 

server

Yes
2-4 GPU per 

server

Yes
8 GPU per server

Cluster size 0 – 100’s
Scales horizontally 
with request rate

0 – 100’s
Scales horizontally 
with request rate

20-80 GPUs
~10’s of servers

20-80 GPUs
~10’s of servers

>1000 GPUs
100s of servers

Intra-host GPU 
interconnect (e.g. 
NVLink)

No Maybe** Maybe Yes Yes

Inter-host GPU 
interconnect 
(“Backend” 
network)

No Probably Not** Maybe
200-400G RoCE

Yes
200-400G RoCE

Yes
200-400G 

RoCE/Infiniband

“Frontend” 
network

“Any” 100-400G 100-400G 100-400G 100-400G
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Tuning Techniques
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ECN & PFC

• No marking or pausing

Normal = RoCE traffic at line rate, low buffer

• Switch marks packets, NIC detects
• DCQCN algorithm cuts Tx rate (buffer drains, rate recovery)

ECN Congestion – buffer fills past threshold

• Switch fires a PFC pause & sender hard stops
• Buffer drains, recovery but with Head of Line blocking

PFC Pause – a microburst fills the buffer before ECN/DCQCN responds
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ECN & PFC in action
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ECMP vs DLB vs DRE 



Cisco’s Portfolio
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Cisco’s Approach to AI/ML Networks
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Uniquely Efficient & Optimized for AI/ML

Cisco Silicon G200 
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Cisco Confidential

NVIDIA
BlueField

NVIDIA
BlueField

Cisco N9300 & HF6100 Series Switches

Cisco N9100 Series Switches

Powered by NVIDIA Spectrum-X
Ethernet Switch Silicon

*CRA: Cisco Cloud R eference Architecture

*NCP: NVIDIA Cloud Partner R eference Architecture Compliant,

Cisco Reference Architectures, based on NVIDIA 
Enterprise & Cloud Partner design principles.

*ERA: Cisco Enterprise Reference Architecture

Cisco & NVIDIA 
Network Partnership

The only 3rd party switch validated as part of 
the reference architecture

N C P *

E R A / C R A *

Powered by Cisco Silicon
with NVIDIA Spectrum X integration

NVIDIA
BlueField

NVIDIA
BlueField
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800G Optics: OSFP vs. QSFP-DD
• Quad Small Form-Factor Pluggable Double-Density (QSFP-DD) and Octal Small 

Form Factor Pluggable (OSFP) – 2 transceiver form factors, same functionality

• Both have same optical, electrical, and management interfaces

• QSFP-DD and OSFP are optically interoperable
• Same optical cables and connectors 
• Dissipate same power

• Physically different enough – not port compatible

• QSFP-DD ports are physically backward compatible with all QSFP modules

• OSFP comes in 3 physical forms (not compatible w/ each other)
• Integrated Heat Sink (for switch and routers) 400G and 800G
• Riding Heat Sink (for NICs and GPUs) 400G and 800G
• OSFP-XD for 1.6T and 3.2T
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End-to-end visibility
Monitor AI workloads across the entire stack. Track 
network, NICs, GPUs, and distributed compute nodes.

Topology-aware visualization
Correlate network elements with hardware components. 
See connections between infrastructure and AI job health.

Real-time metrics
Track throughput, latency, and GPU utilization.
Get actionable insights into distributed AI workloads.

Proactive troubleshooting
Detect anomalies against historical baselines. Accelerate 
root-cause analysis with automated recommendations.

AI Job Observability
Nexus Dashboard

G A i n F e b r u a r y 20 2 6
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Hyperfabric AI Differentiation – Day 0
Directly export blueprint to Cisco Commerce Workspace, speeding up design-to -order process and reducing errors
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Hyperfabric AI Differentiation – Day 1
From design to deployment and validation

Blueprint On-Site Validation
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Hyperfabric AI Differentiation – Day N

Customer E-mail

Customer S3 
Bucket

Vertical stack assurance and assertion-based event correlation and proactive alerting

Assurance metrics:

• Environmental

• Port details and statistics

• Digital Optical Monitoring

• L2 and L3 network statistics

• Interconnectivity

Proactive Alerting

• Hyperfabric Dashboard

• Customer E-Mail

• Customer S3 Bucket

• Webhooks (coming soon)
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Competitive Reality in DCN
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Yes, it’s a lot…Q/A?

https://www.cisco.com/c/en/us/td/docs/dcn/whitepapers/cisco-data-center-networking-blueprint-
for-ai-ml-applications.html

https://www.cisco.com/c/en/us/td/docs/dcn/whitepapers/cisco-addressing-ai-ml-network-
challenges.html



Thank you
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Interested in Learning More?

Please use this form to request a 
deep-dive event with the Cisco Cloud 
+ AI Infrastructure team.




