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Abstract
This session will inform the audience about recent tests conducted by the GÉANT Association and its
two strategic suppliers (Juniper and Infinera) on the GÉANT backbone network and using the GÉANT
Network and Operational Verification Capability (GNOVC – a router and switch test lab facility
collocated with the GÉANT Operations Centre). It will also elaborate on the plans of how to capitalise
on their results and explore further features and technologies.
The GÉANT backbone network exists to serve a select, small number of European network operators
– the NRENs – many of whom take an active interest in the evolution of this network, both because
of the services of theirs it supports, and by way of a benchmark for their own networks. It is
expected that many of these NRENs will be represented in the audience and they will be encouraged
to contribute their thoughts and preferences for the future development of the GÉANT network.
The GÉANT backbone network is made up of Juniper MX Universal Edge Routers and Infinera’s DTNX multi-terabit packet optical platform. Already capable of switching packets at 100Gbps, Infinera
have developed a prototype 1Tbps tributary card, and we will present the results of their first field
trial of a single-chip Terabit scale super-channel, which was conducted between Bratislava and
Budapest using the GÉANT network.
As is typical of other European R&E networks, GÉANT’s MPLS overlay network is currently
implemented at the router layer, with layer-2 point-to-point and multipoint services then built on
this MPLS “substrate”. We will present a proposal to use MPLS-TP on DWDM equipment to
enhance performance and reduce the cost of transporting layer-2 services.
In the current Large Hadron Collider Optical Private Network (LHCOPN) architecture, most of the
traffic transits CERN. This network would benefit from an MPLS-TP based EVP-LAN service which
would allow them to send traffic between T1 sites without having to go through CERN, while still
benefiting from guaranteed/dedicated bandwidth and automatic path restoration.
Overlay networks such as LHCONE which carry large traffic loads and are running as an overlay on IP
networks can be moved down a layer to reduce the cost of the interfaces. The LHCONE overlay can
be deployed on DWDM/OTN equipment, which supports MPLS-TP, to provide additional benefits
such as bandwidth guarantees that are not currently offered on IP overlay.
Many of GÉANT’s advanced services rely on one or more specialist applications, often running on
servers collocated in GÉANT PoPs. High availability techniques typically require multiple devices

(running the same application) to be connected to the same LAN, and these are susceptible to sitewide incidents (power or ventilation issues, etc). In this part of the session we will describe how
Juniper’s new ‘Ethernet VPN’ (EVPN) technology will create a LAN across geographically diverse sites,
whilst Virtual Machine Traffic Optimisation will ensure that traffic to individual devices takes the
best possible route over the WAN.
Before being deployed in the GÉANT network, these new Juniper features will be rigorously tested
using the GNOVC mentioned above. This will become a key part of a new pre-deployment testing
process for GÉANT that is being developed by Axians (formerly ImtechICT), who re-sell Juniper
systems to the GÉANT Association. This will also be described in the session.
Whilst there is much interest in ground-breaking technologies such as 1Tbps, of equal importance in
the future will be the ability to provide cost efficient and versatile network systems and service
support substrates. One approach to this is the use of high speed but simple layer-2 switches
controlled by external network controllers using OpenFlow as has been explored in GÉANT joint
research activities and some of the Open Call projects. We will present our plans, and findings to
date (making use of the GNOVC) of using OpenFlow with such switches and controllers.
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