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• WP6-T1 sub-task: RARE
• Control plane software
• P4 (not only P4) data plane compliant hardware

• that suits R&E use case

• Interface them and the result is …

• Fully functional router
• running at hardware line rate
• DIY “hackable/extensible” router
• Control plane independence
➔that suits R&E use case

RARE project : Group focus

R&E 
use case

One familiar platform

Multiple solutions

Each solution addresses
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Why RARE now ?

• Starting from early 2010:
• Several valuable Open Source control plane usage besides well know commercial vendor

• Starting from 2020:
• Dataplane solution reached maturity ready to implement  production grade use case 

• NOS emergence

• Technology convergence (Hypervisor/VM, K8s/Container, kernel bypass …)

It’s a good time to tie Control Plane and Dataplane !
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RARE use cases

Backbone 
LSR/PE

MAN
DC

MAN
IXP

COREAGGREGATIONACCESS

CPE / SOHO
Aggregation

PE /MAN
Backbone

LER/PE

Backbone component 
(i.e. BGP RR)

IPv4 and IPv6 compliant !
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RARE for everyone in R&E

• Routing (CP+DP) platform solution for the R&E context 
• Open Platform
• Programmable

• RARE for Research and Education connectivity
• Emerging NREN
• Or not …

• RARE for R&E content provider
• IaaS owned by NREN
• IaaS owned by International Global Research project

• RARE for R&E end user institution
• Primary/Secondary schools
• University campus
• MAN network for Regional network 

• RARE for International Global research project connectivity
• Network research
• Science research 
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RARE value proposition: 
Implement a solution to each R&E use case

• RARE for R&E connectivity (nx100GE, Tbps)
• Core backbone node
• Edge backbone node

• RARE for R&E content provider  (1,10,25,40,50,100GE, 
Tbps)
• ToR node
• Spine node
• Edge node

• RARE for R&E organization end user
• CPE for SOHO primary schools
• MAN Router for regional network 
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RARE latest news (M22)

• RARE p4 targets
bmv2 software switch

NPU on WEDGE-BF100-32X

under study 

• RARE p4 discussion emulation targets

• RARE Network Programmable targets
Broadcom under study 

TOFINO
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RARE validation designs: P4 european testbed design

RARE P4 switch

10GE link

SLOUGH

PARIS

FRANKFURT

AMSTERDAM

GENEVA
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LYON MURCIA
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RARE validation designs: 
P4 LAB network management via NMaaS ! 

P4 Testbed OOBM
VPLS or EVPN

European Testbed

N
M

aaS
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icro
-se

rvices

Internet
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Monitoring at EML ! (Prometheus agent)
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Monitoring at EML ! (Grafana dashboard)

https://grafana.com/grafana/dashboards?search=freeRouter
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Key take-way – We are ready to roll into production

• Automated testing

• 3rd party testing via Spirent usage 
• (thanks PSNC@WB team)

• P4 profile calibration

• DPDK currently in operation SOHO

• Candidate deployment for production



Thank you

www.geant.org

Any questions?
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