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An Architecture for a Highly Available
Disaggregated NOS built upon Open
Networking Linux

Pat Moore, Director of Sales, Metaswitch Networks
Jonathan Cumming, Architect, Metaswitch Networks

Open. Together.



Metaswitch Networking Software

Architecture

NETCONF / CLI / etc. Layer 2 Layer 3 MPLS OAM

Silicon SDK
Data-Plane

Some of our Customers
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Compute

Standard, swappable HW
Open OS

Vibrant App Ecosystem
Automated

Flexible

Data Center Networking

Hardware

Apps
NOS
Hardware

Standard swappable HW
Open NOS: SONIC, Stratum
Vibrant App Ecosystem

HA through network design

Telco Networking

Proprietary, closed HW & SW &
No App Ecosystem
Vendor lock-in

HA in each switch/router
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Telco-grade Highly Available Router

* Single node in the network

 Survives hardware and software
failures

* Minimizes impact of failure

* Redundant hardware using
stacked whiteboxes

* Surviving unit takes over if one
unit fails
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Architecture of a Portable Telco NOS ™
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NETCONF S
RESTCONF
Monitoring Orchestration party monitoring and other tools
Control plane services separatel
OSPF IP/MPLS Other protocols o— P o . P y
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Key network router databases and
control plane modelling services

ONL Platform Abstraction Layer

OCP SAl ONL provided abstraction layer
ONL Platform Code
ONL Linux LTS Kernel (v4.x) Switch Drivers Linux kernel
_____________ N__| e s B
Memory Flash Power Fan Merchant
CPU *— Platform hardware

Switch Silicon
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Architecture of a Distributable NOS _*

-
NETCONF
RESTCONF SNMP
Config DB m_ Monitoring Orchestration
OSPF IP/MPLS Other protocols

O e

C.ont.rol plane extension to program
* distributed data plane

»——  Drivers and time-critical function

Analytics Automation

ONL Platform Abstraction Layer

OCP SAl

ONL Platform Code

ONL Linux LTS Kernel (v4.x)

Merchant
Switch Silicon
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Distributed Data Plane
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NETCONF
-_—
Config DB

RIB/FIB
. Distributed Fabric Manager

ONL Platform SAI

Abstraction Switch
Drivers

Layer

Router-scoped state and protocol
function

Mapping onto available hardware
resources, synchronisation
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ONL Platform
Abstraction
Layer

SAI

Switch
Drivers

Drivers and time-critical function

Distributed data plane using
stacked ASICs or a Fabric backplane
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Data Plane Failure

NETCONF
-

Config DB

RIB/FIB

Control Plane signals interface changes
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to protocol neighbors

Distributed Fabric Manager
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Redundant Control Plane
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Control Plane Failure
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Neighbour Protocols maintain connectivity
during control plane failure

ONL Platform ONL Platform
Abstraction Abstraction
Layer Layer

Switch
Drivers

Switch
Drivers

*—1 Non-stop Forwarding
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Telco L3VPN Scenario

CE1 PE1 P PE2 CE2
PING . PING

OSPF BGP/MPLS L3 VPN OSPF
OSPF + LDP
LACP + uBFD LACP + uBFD

e Reboot active unit
* Kill Control Plane of active unit
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» Metaswitch NOS Toolkit components

ro root@nodeaAp:~# sh start cli.sh
Control plane 1 active active
Control plane 2 active backup
Data plane 1 active -

root connected from 10.60.33.251 using ssh on nodeAp
nodeAp# show location

LOCATION NAME LOCATION STATUS ROLE

Data plane 2 active -

nodeAp#

» Provider-Edge Router failover

» PoConly

icmp seq=2192
icmp seq=2193 ttl=62 time=8.11 ms
icmp segq=2194 ttl=62 time=6.72 ms
icmp seq=2195 ttl=62 time=9.43 ms
icmp seq=2196 ttl=62 time=6.35 ms
icmp seq=2197 ttl=62 time=6.39 ms

64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
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64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.
64 bytes from 10.29.

icmp seq=2198 ttl=62 time=11.2 ms
icmp_seq=2199 ttl=62 time=5.56 ms
icmp seq=2200 ttl=62 time=5.53 ms
icmp seq=2201 ttl=62 time=5.98 ms
icmp seq=2202 ttl=62 time=6.59 ms
icmp seq=2203 ttl=62 time=6.56 ms
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Step-by-Step guide to building a Portable NO

Leverages OCP Technologies

> ONIE, ONL, SAI etc. i e

Standard, Flexible Architecture - ‘ @

» Portability built-in from inception Open Network Linux
Provides modern and open interfaces ‘ O
» Automation, Orchestration etc. |

Supports open & closed source components )

www.metaswitch.com/cookbook
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http://www.metaswitch.com/cookbook

Metaswitch NOS Toolkit info:
www.metaswitch.com/nos-toolkit

Download the NOS Cookbook:
www.metaswitch.com/cookbook

SAl Project source code:
github.com/opencomputeproject/SAl
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http://www.metaswitch.com/networking-software
http://www.metaswitch.com/cookbook
http://www.metaswitch.com/cookbook
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