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Introduction: BoD and MDVPN 

GN3+ project actively develops services which provides easier inter-
domain connectivity services for NRENs 

GN3+ SA3 T1: Bandwidth-on-Demand (BoD) 

GN3+ SA3 T3: MDVPN 

BoD 

VLAN based L2VPN point-to-point service 

Dynamic service provisioning across different networks 

Technology agnostic 

MDVPN 

VLAN or port based L2VPN and routed L3VPN services 

Multi-point-to-multi-point virtual LAN services available in the future 

Manual service provisioning, but in the end-user networks only 

Transparent transport over carrier networks (ie. GÉANT and 
NORDUnet) 

Base on MPLS, non-MPLS networks can be connected via VPN-
proxy 



4 Connect | Communicate | Collaborate 

 

BoD deployment status 

9 European and 2 US 

NRENs are connected to 

the BoD infrastructure 

Some NRENs like 

SURFnet, ESnet and 

Internet2 have long 

history providing BoD 

services within their own 

networks 

NSIv2 protocol 

standardization have 

made possible inter-

domain services as well 

Image: a screenshot from the GÉANT BoD provisioning portal 

 

 

  



5 Connect | Communicate | Collaborate 

 

MDVPN deployment status 

Setting-up pilot phase 

Setting-up GÉANT pilot, during 2014 

Feature-proofed on production 
infrastructure 

– 16 NRENs connected 

– 3 NRENs committed to 
connect 

Pilot generalization phase 

Service reliability long-term 
assessment  

Operation implementation  

Roll-out  the 22/07/2014 

Service validation period 01/08/2014 – 
31/10/2014  

MD-VPN service in the GÉANT portfolio Q4 
Year 1 
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BoD use case: CSC-SURFsara, cross-site 

VMs 

An ELIXIR related project won an Enlighten 
Your Research Global award for piloting 
cross-site VM operation 

Participants from Finland, the Netherlands 
and the UK 

Use BoD for cloud services to share 
biomedical data (such as human genomes) 

Private and secure 

CSC-SURFsara path uses Funet, 
NORDUnet and SURFnet BoD networks 

3 control plane implementations: 

 AutoBAHN (Funet) 

 OpenNSA (NORDUnet) 

 Ciena (SURFnet) 

2 data plane implementations: 

 MPLS L2VPN (Funet & 
 NORDUnet) 

 NG-Ethernet/PBB-TE (SURFnet) 
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MDVPN use case: XIFI 

A first scientist 

project XiFi 
XIFI is a project of the 

European Public-

Private-Partnership on 

Future Internet (FI-PPP) 

programme 

http://infographic.lab.fi-ware.org/status 
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What is MDVPN?  

VPN provider 

VPN transport provider 

VPN provider and  

VPN transport provider 

RR

RR

RR
RR

ABR

PE

ABR

ABR

ABR

PE

ABR

PE

PE

ABR

ABR

GEANT

NREN A
NREN B

NREN C
Regional 
Network

SSP

SSP

SSP

SSP

SSP

PE
NREN E

(non MPLS)
VPN
proxy

SSP

PE

PE

PE

PE

PE

PE

PE

PE

VPN1

VPN1

VPN1

PE

PE

VPN1

VPN2

VPN2

VPN2

VPN2

VPN2

VPN3
VPN3

VPN3

SDP

SDP

SDP

SDP

SDP

SDP

SDP

SDP

SDP

SDP Configure 

only at edge 

VPN multiplexing 

- 
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MDVPN: BGP-signaled L2VPN, L3VPN 

eBGP 

labeled-unicast 

iBGP 

labeled-unicast 

eBGP 

labeled-unicast 

Multi-domain PE to PE  

MPLS path 

Multi-hop eBGP 

VPNv4, VPNv6, L2VPN 

Multi-hop eBGP 

VPNv4, VPNv6, L2VPN 

iBGP 

VPNv4, VPNv6, L2VPN 

BGP-signaled L2VPN and L3VPN  

label and prefix exchange 
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MDVPN: tLDP-signaled L2 circuit 

eBGP 

labeled-unicast 

iBGP 

labeled-unicast 

eBGP 

labeled-unicast 

Multi-domain PE to PE  

MPLS path 

Targeted LDP -signaled L2 circuit 

label exchange 
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MDVPN data plane label operations 

CoC 

label 

Transport 

label 

VPN 

label 
Data 

MDVPN packets labels: 

pop CoC label 

pop LDP label 

pop VPN label 

push VPN label 

push transport label 

push LDP label 

pop LDP label 

swap transport label 

swap transport label 

pop transport label 

swap transport label 

swap CoC label 

incoming packet 
outgoing 

packet 

LDP 

label 

Transport 

label 

VPN 

label 
Data 

LDP 

label 

VPN 

label 
Data 

NREN A 

Carrier-of-Carriers 

NREN B 

push LDP label 

push CoC label 



12 Connect | Communicate | Collaborate 

 

BoD path reservation and programming 

admin/end-user 

request a path via portal  

NREN A BoD 

domain controller 

NREN B BoD 

domain controller 

NREN C BoD 

domain controller 

end-user A end-user B 

path reservation & 

signaling 

path reservation & 

signaling 

path  

programming 

VLAN X VLAN Y 

VLAN 77 VLAN 88 
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Funet-NORDUnet-SURFnet BoD path  

reservation via AutoBAHN GUI 
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SURFnet requires port authentication,  

also exclude GÉANT from path computing 
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Confirm the reservation 
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The reservation was submitted 
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Provision the path 
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Confirm provisioning 
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The path is now ready for use 
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Check it by pinging the remote end 
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BoD and MDVPN benefits (for datacenters 

and cloud services)  

Enable international collaboration, especially for data-intensive 

sciences 

Distributed resources, shared service pools, … 

Example: LHCONE L3VPN multi-domain service 

Quick provisioning and cost-efficiency, uses existing intra and 

resources 

Minimal coordination across the network domains 

Layer 2 services available to inter-connect different sites/DCs/cloud 

service providers 

Connections are private and secured from the general Internet 

Ability to bypass firewalls or other performance bottlenecks, 

connect directly to the end-users 

Proven technology, MPLS have been used over a decade in production 

networks. 
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