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AI DC

• Frontend:

• Compute

• Inference

• Backend:

• Inter-XPU

• High-throughput (1:1 oversubscription)

• Low jitter

• Storage:

• Moves large datasets between storage 
systems and GPU servers

• Load initial dataset for training jobs. 
Periodic Data Snapshots.
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Frontend: SRv6 converged DC/WAN

• SRv6 uSID converged end-to-End design from the DC Front End, through the metro, up to the 
Peering
• Including FW service insertion

• Replaces the legacy design with VXLAN in the DC and SR-MPLS in the metro network.

• Alexey Gorovoy from Nebius (recording)
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https://www.segment-routing.net/conferences/Paris25-Nebius-Alexey-Gorovoy/


Backend: AI Training Traffic
• Long lasting (weeks)
• Highly synchronized
• Periodic
• Bursty, maximum link capacity
• Low Entropy
• Predictable!

• Failures of communications in LLM training are costly
• An epoch of training is blocked until the synchronized collective communications 

of last epoch finishes
• If an ongoing job crashes, all progress since the last checkpoint is lost (i.e., repeat 

last 15-30mins of computation)
• META Llama3 (406B) training: 6k GPUs over 54 days; 419 unplanned interruptions *

Alibaba HPN, SIGCOMM 2024

* RDMA over Ethernet for Distributed Training at Meta Scale, SIGCOMM ‘24
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ECMP is fragile!

• As number of QPs is small, traditional ECMP load-balancing results in 
load-imbalance (hash collision).

• Leading to congestion, packet loss, and GPU halted waiting for 
retransmission. 

• Many different efforts to overcome it.



Many attempts to solve the LB problem
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The Need for Transport Multipathing

• Multipathing uses multiple paths for each QP
• Host maintains state for each path.
• Feedback loop and balancing done for each path.

• Typically, one single congestion window across all paths (to reduce RNIC overhead)
• Some methods use a dedicated congestion window per path

Costin Raiciu, Load Balancing Approaches in AI/ML 
Networks, IETF123, July 2025

Falcon: A Reliable Low Latency Transport, Google, 
SIGCOMM 2025



A Probabilistic approach to Multipathing

• Select a few random EV (Entropy Value) 
• Transmit data
• Monitor the performance of a QP (e.g., RTT, ECN, Packet Trimming)

• IF there’s a performance degradation THEN change the EV randomly
• …in hope to obtain a different path

• Issue: no guarantee that the new EV will be hashed through a different path in the fabric
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A deterministic approach: Source Routing
• GPU is in control of the end-to-end path
• Essence of SR: the application controls the end-to-end path as a 

network program in the packet header
• Strict Source Routing: full sequence of links the packet traverse

• Traffic follows the explicit path step-by-step
• Not exposed to ECMP

• Feedback loop is always faster at the NIC
• Leverage of ECN and Packet Trimming (for congestion losses)
• Change of path from is immediate (no state propagation through 

fabric)

draft-filsfils-srv6ops-srv6-ai-backend



SRv6 - Deployment Experience
In the AI backend network, the training traffic is 
very bursty and each of the flow is elephant flow.

Traditional ECMP does not work for the AI 
backend network and it's particularly bad 
because the training job is highly synchronized. If 
flows collide on a link and it gets congested - it 
drags the whole job and delay the whole job 
significantly. 

We use source routing for the backend network

SRv6 is a very perfect technology to do the 
source routing in the AI backend network. 

Guohan Lu, AI Fabric, Microsoft. April 2025.

OCP Spring 2025 - Public Presentation Recording

12

https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/
https://www.segment-routing.net/conferences/2025-04-30-ocp-emea-microsoft-srv6-ai-backend/


Merchant Silicon
Smart NIC / DPU

Partners

Open-Source Applications

Network Equipment Manufacturers
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FRRouting

Open-Source Networking Stacks

VyOS

SRv6 is the only way to deploy

Access: A100    Edge: K100
Core: Q200, P100

Leaf/Spine: G100/200/300

DNX – Jericho
XGS – Tomahawk



Failure resiliency
• An IP fabric with dynamic routing protocol is problematic for Backends

• Assume 10ms to propagate a link flapping and ECMP group update in FIB
• Assume 4KB MTU, 400Gbps link fully utilized
• …over 120,000 packets (~0.5GB) lost plus all related congestion control

• SRv6 can be deployed on a statically provisioned fabric
• No dependency on dynamic routing protocols



Failure handling with uSID
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Virtualization
• SRv6 policy fulfills virtualization requirements in AI Backend:
• Efficient GPU Overlay/Tenancy separation

• No MTU gain
• No expensive DPU cycles

• Slicing of the backend
• Multiple tenants in the same shared AI Backend
• No impact by “noisy” neighbors



Scale Up Scale Out Scale Across
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Scale Across: It’s a TE Problem!
• The topology is less symmetric
• The capacity is more scarce
• Shortcuts between clusters
• SRLG’s
• SR is the obvious solution
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SRv6 DCI at Alibaba

• eCore = Alibaba’s Data Center 
Interconnect
• Whitebox running SONiC
• Multi-plane (redundancy)
• Multi-Space (capacity scaling)
• Mult—Routing domain (failure 

isolation; small blast radius)
• Service Aware Traffic forwarding 

with SRv6
• BGP Underlay Routing + ISIS (per 

domain)
• Presented at OCP 2025 (link)
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SRv6 - IETF
• SR Architecture – RFC 8402

• SR TE Policy Architecture - RFC 9256

• SRv6 Network Programming – RFC 8986

• IPv6 SR Header – RFC 8754

• Compressed SID Encoding – RFC 9800

• SRv6 BGP Services – RFC 9252

• SRv6 ISISI Extensions – RFC 9352

• SR Flex-Algo – RFC9350

• SRv6 OAM – RFC 9259

• Performance Management – RFC 5357
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