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Utilizing shared expertise in advanced photonic, leading edge hardware and 
high-performance computing, the team created a network application testbed 
using the 1650 km Cross Border Fiber between NetherLight and CERNLight, 
lit by SURFnet, connecting servers equipped with 40 Gigabit Ethernet network 
interface at the University of Amsterdam to remote servers with corresponding 
interfaces at  GLIF 2010 in Geneva.

Network Setup
The Mellanox ConnectX-2 EN 40GbE is the first network interface that allows sin-
gle stream ethernet transport far exceeding the common 10Gbps boundary limit. 
The achieved throughtput is 26Gbps from CPU to CPU which is the practical limit 
of the PCI-E interface. 

The network infrastructure is based on Ciena’s Optical Multiservice Edge (OME) 
6500 equipped with 40 GbE interfaces, which enables data speeds to be seamlessly 
upgraded from 10 Gbps to 40 Gbps.

DiVinE
DiVinE is a tool for LTL model check-
ing and reachability analysis of discrete 
distributed systems. The tool is able to 
efficiently exploit the aggregate com-
puting power of multiple network-in-
terconnected multi-cored workstations 
in order to deal with extremely large 
verification tasks.
Cluster-in-a-box

The Dell R815  is  a 2U server pow-
ered by  48 AMD Opteron  6100 cores 
which make it as one of the densest x64 
servers available on the market and is 
used to run the DiVinE application. 
High Performance Node

Using a flexible I/O architecture, the 
Supermicro X8DTT with two quad-
core Intel E5620 CPUs, allows extreme 
speeds of over 25 Gbps to be reached.

Application Setup
The DiVinE application is MPI based and in this setup uses TCP/IP as its network 
backend.  DiVinE’s runtime system is optimized to achieve good performance de-
spite the very intensive traffic rate and high WAN latency over long distance. 

We also use a server with basic UDP and TCP test tools to tune and measure ca-
pacities. Going beyond 10 Gbps leads to new challenges in applications, operating 
system tuning and system architecture design as new bottlenecks appear.  

Special attention needs to be given to the setup of multi-core machines in order to 
have the best I/O performance and maximize the network throughput.  During the 
demo the PCI-E x8 2.0 interface of the network card is saturated when using  UDP 
or TCP traffic.

Mellanox ConnectX2 
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DELL R815
CPU: 4 x Twelve-Core AMD Opteron 6172
RAM: 128GB RAM
NIC:   Mellanox Connect X2 40GE NIC
OS:    Linux 2.6.18 (64 bit)

Supermicro X8DTT-HIBQF
CPU: 2 x Quad-Core Intel XEON E5620
RAM: 24GB RAM
NIC: Mellanox Connect X2 40GE NIC
OS: Linux 2.6.32 (64bit)

Multimode Fiber
w/ QSFP+

40Gigabit Ethernet

NetherLight - CERNLight 40G lambda
1650KM
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Supermicro X8DTT-HIBQF
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Dell R815 Supermicro X8DTT-HIBQF

Ciena 
OME 6500

Ciena 
OME 6500

40G OCI w/CFP  

Science Park, Amsterdam CERN, Geneva
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