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Al Factory & DC Design

SRv6 uSID Flex-Algo rail isolation + SR-TE inter-rail — zero ECMP hotspots in GPU
fabrics

HIGH-PERFORMANCE COMPUTING / INFRASTRUCTURE

Service Overview

SRv6 TEK Innovations architects and deploys ultra-low latency, lossless SRv6 uSID Al Data Center backend fabrics
purpose-engineered for massive GPU/HPC compute clusters. We solve the root cause of Al training degradation: ECMP
flow polarization and hotspot formation in conventional VXLAN/IP fabrics that stall synchronized All-Reduce collectives
across GPU pods. Our architecture replaces probabilistic ECMP with deterministic SRv6 Flex-Algo rail isolation and static
SR-TE inter-rail paths, delivering provably zero-hotspot, active-active GPU-GPU JCT synchronization.

"VXLAN ECMP is the silent killer of Al training throughput. A single hash collision creating a 10% link
imbalance during All-Reduce degrades your entire cluster JCT. SRv6 uSID Flex-Algo isolates each rail
plane and static SR-TE eliminates inter-rail hotspots — delivering self-healing, controller-driven
autonomous fabric.”

The Core Problem: VXLAN ECMP Polarization vs. SRv6 Solution

* VXLAN/IP fabric ECMP: hash-based load balancing causes elephant GPU flows to collide on same uplinks — creating
persistent hotspots during All-Reduce synchronization that stall all GPUs in the collective until the congested link drains.

» SRv6 uSID Flex-Algo per rail: each GPU rail (Rail-A, Rail-B) is assigned a dedicated Flex-Algo plane (FA-128, FA-129...)
providing complete isolation of intra-pod GPU-GPU traffic with zero interference between rail planes.

« Static SR-TE inter-rail paths: all-active flows between rails use pre-computed, deterministic SR-TE paths that bypass ECMP
entirely — eliminating hotspot formation during JCT synchronization across pods.

» ODL/ONOS controller with Locator SID statistics: monitors per-SID forwarding counters in real time, enabling autonomous
self-healing SR-TE rebalancing — a self-driving network that detects and corrects imbalance before it impacts training jobs.

Architecture — Before State
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BEFORE: Conventional VXLAN / IP Fabric — ECMP Hash Polarization & GPU Hotspots
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Figure 1 (Before): VXLAN/IP Fabric — ECMP Hash Polarization & GPU Training Hotspots

Architecture — After State
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AFTER: SRv6 uSID — Flex-Algo Rail Isolation + Static SR-TE Inter-Rail Paths
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v SRv6 Flex-Algo per rail: dedicated forwarding plane per GPU pod — zero interference
v Static SR-TE: deterministic inter-rail paths, ECMP hash bypassed entirely

v’ Locator SID telemetry: ODL/ONOS detects imbalance & rebalances before JCT stall
v SRv6 uSID L2/L3 VPN: extends fabric natively to host via FRR/eBPF/Cilium

Figure 2 (After): SRv6 uSID Flex-Algo Rail Isolation + Static SR-TE Inter-Rail Paths

Technical Architecture

Flex-Algo Rail Isolation Per-rail SRv6 Flex-Algo planes (FA-128 to FA-131) for intra-pod GPU-GPU mini-rail
traffic. Complete traffic class isolation with no ECMP within rail plane.

Static SR-TE Inter-Rail Pre-computed static SR-TE paths for inter-rail all-active flows. Deterministic placement
eliminates hash polarization. JCT synchronization zero-hotspot guaranteed.

ODL/ONOS Self-Healing Locator SID statistics exported to ODL/ONOS controller. Autonomous SR-TE policy
rebalancing triggered on flow imbalance detection — self-driving fabric.

RoCEv2 Lossless Transport PFC/ECN/DCQCN lossless queuing for RDMA over Converged Ethernet v2. Zero-drop
All-Reduce collective verified in GitHub Cl 64-node pipeline.

uSID DC Fabric SRv6 uSID L2/L3 VPN replacing VXLAN/BGP-EVPN. L3-centric model extending DC
fabric to host via FRR/eBPF/Cilium. F3216 32-bit GIB: 4.2B container prefixes.
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Pricing and Engagement Terms

Pricing Model Base Engineering Fee Scale Factor Modifier
Base + Per-Node $45,000 $150 / Network Switch
Dynamic RoCEV2 orchestration, PFC/ECN boundary maps, Or project-based SOW sizing dependent on full GPU
and 64-node simulation baseline cluster footprint.

10 nodes: $45,000 + $1,500 = $46,500 | 25 nodes: $45,000 + $3,750 = $48,750 | 50 nodes: $45,000 + $7,500 =
$52,500

Download the Lossless Blueprint PDF. | Connect on LinkedIn to schedule a technical scoping session.
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