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Broadcom ‘Jericho’ Silicon

Routing with merchant silicon powered by 
Modern Network OS 

Cloud Principles have driven Compute, Switching, Storage…and now Routing

Cloud

Cloud Principles Applied to the Routing Transformation

Rigid Architecture

Inefficient Operations

Inflexible Service Delivery

Multi-protocol

Custom Silicon

So
ftw

ar
e

H
ar
dw

ar
e

Scale-Out

Simplify
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Cloud PrinciplesLegacy Routers



Building Cloud-Grade OS

• Lean OS
• Programmable @ all layers

• Enhanced Load Balancing
• Optimal convergence

• NETCONF/YANG 
• Turnkey Automation Platform

• Large-scale ECMP, Monitoring with BMP
• OpenConfig à State Streaming

Modern OS

Spine/Leaf Optimized

Automation

Monitoring @ Scale

Fundamental Requirements of a Cloud OS   

• Containerized/Virtual-Machines to simulate 
large-scale networksAgile Certification
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Internet Exchange Providers

Spine/Leaf

AS2906 AS8075

L2 Fabric

Customer Edge
AS2906 AS8075Customer Edge

Legacy L2 Interconnect Modern IX Fabric

Scale-Out Simplify Software-driven Control

Best-in-class convergence with 
Leaf-Spine architecture

Open IP Fabrics with EVPN 
Services

Automation and northbound 
orchestration integration
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Cloud-Grade Routing with Automation
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Modern Provisioning Tool
• Minimum configuration per system
• Simplifies service provisioning
• Operational Efficiency
Telemetry
DevOps

Modern Protocol (EVPN)
• EVPN VXLAN for DC/ DC Edge
• EVPN MPLS for VPN Edge (WAN)



CDN : Traffic Steering

Scale-Out Simplify Software-driven Control

Scale-out with wide ECMP for 
content caching

Internet Route scale and peering 
scale with BGP tunnel with MPLS

EOS SDK for Programmatic 
Traffic Steering

Large scale ECMP monitoring

Traditional Routed Delivery Optimal Programmatic Delivery

Content

Consumers

Massive Growth of Content and distribution points
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CDN : Traffic Steering

Traffic Steering
Source routing from host/server 
(Linux Host MPLS)
MPLS source routed with label swaps on P 
routers (static MPLS) for MPLS based L-S 
fabric
MPLS | MPLSoGRE etc

Controller
Programmability and Control
SDK/API and static MPLSSource routing resulting in simplified architectures

BGP Information

Controller

Prefix A

AS 2

Prefix A

AS 2

5G

eBGP
Static MPLS

10G

Source 
Routing on 

Host

LEAF SPINE PEERING
ROUTERWAN

Provision

Nanog Presentation



Prefix A

AS 2

AS 3

Prefix A

Prefix B

10G

1G

IP 
SL Fabric  

Prefix A

AS 2

5G

5G

100G

100G

10G

Traffic Steering: But Introduce Weight Into Hashing
Same as the reactive model, 
but affect the hashing and not 
just using policies like a  
sledgehammer

On the BGP Edge:
1. Set BW towards private peers on 

each BGP edge reflect pipe 
speed

2. Advertise Route with 
EXTENDED_COMMUNITIES that 
reflect the link bandwidth

Routing Table
0.0.0.0/0 à Edge-1

Edge-2
Edge-3
Edge-4

Prefix A à Edge-1 – 2% of Flows
Edge-2 - 90% of Flows
Edge-3 – 3.9% of Flows
Edge-4 – 4.1% of Flows

Default
Prefix A 

Ext-community BW 5G

Default
Prefix A 

Ext-community BW 11G



Prefix A

AS 2

AS 3

Prefix A

Prefix B

10G

1G

MPLS SR 
SL Fabric  

Prefix A

AS 2

5G

100G

100G

10G

eBGP
ISIS-SR LSPs

BGP-LU

Topology Information
BMP

Telemetry
BGP-LU

EPE
Controller

5G
BGP-LU

Traffic Steering: EPE With SR & UCMP

Scale-Out Simplify Software-driven Control

Scale-out with wide ECMP for 
content caching Segment Routing

EOS SDK or standard Control plane for 
Programmatic Traffic Steering
Large scale ECMP monitoring
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Bandwidth *easier* to scale Bandwidth not easily to scale

this device…

Cares about this 
bandwidth

Solution:
§ Hashing towards all peers 

handled by UCMP
§ Path-control with 

Segment-Routing (ISIS-SR 
BGP-SR)

§ Segment-routing traffic 
goes to all BGP Edges

Problem:
§ Peering are bandwidth and price 

critical. 
§ Topology change (link/node down) 

no longer provide ECMP, 
expensive peers need to be used. 
§ IP Only can not achieve this



Traffic Steering: Telemetry & State Streaming 

• Access to all state in the system via 
standardized (OpenConfig) YANG 
or internal EOS models

• Full device configuration 
management via OpenConfig
models + CLI

• Standard gRPC transport
- A transport layer with efficient data 

encoding!
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Common Transport Protocol 
(gRPC, NetCONF, etc)

All EOS internal 
state

(data models), 
including SysDB

Data models 
defined by 

OpenConfig YANG 
models

Native EOS
(NetDB) OpenConfig

Ingest
Gateway

API
Server

HBase
Store all data, for all 

time

Kafka: 
Stream updates out

Visualization through 
CV telemetry GUI

State change 
diffs streamed

Analytics Processes 
(aka Turbines)



Cloud WAN: Software Defined Traffic Engineering

Private MPLS Circuits

Controller

Private WAN

Segment Routing

Traditional LSP Provisioning and TE Scalable SR Backbones with SW Control

Scale-Out Simplify Software-driven Control

State-based Software
EOS FlexRoute with Internet 

scale

Open Automation
Single OS

Modern Protocols 

eAPI
Custom protocol extensibility

EOS SDK

Example: 
Facebook 
Open/R
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Facebook Open-R

Facebook Express Backbone (EBB)

● Open/R is being used in Facebook's backbone 
and data center networks.

● The platform supports different network 
topologies (such as WANs, data center fabrics, 
and wireless meshes) as well as multiple 
underlying hardware and software systems 
(FBOSS, Arista EOS, Juniper JunOS, Linux 
routing, etc.).”

Highlights multi-level programmability
Build own 

Cloud WAN: Software Defined Traffic Engineering



Summary
● There is an insatiable need for more scalable routing architectures

○ Bandwidth and Density
○ Leaf spine 
○ Scale out – services, topology

● What are the principles of cloud grade routing?
○ Simplify – open and standards based
○ Automate
○ Real time telemetry
○ System-wide Programmability

● Shown examples of real customer deployments
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www.arista.com

Thank You
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