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OVERVIEW

VPI enables 
seamless conversion 
from InfiniBand to 
Ethernet or vice 
versa, allowing a 
data center to offer 
either protocol 
depending upon the 
requirements and 
workload.

Background
Today’s Hadoop clusters require the highest 
possible performance and superior flexibility 
and scalability to provide instantaneous 
processing of massive quantities of data. As 
the amount of unstructured data in the world 
continues to grow exponentially, it becomes 
all the more important that Hadoop clusters 
be capable of ever-faster processing capacity, 
utilize efficient interconnect with both storage 
and compute nodes, and cost-effective growth 
in order to keep pace.

Mellanox Technologies offers solutions that 
meet these needs for Hadoop clusters. With 
Virtual Protocol Interconnect® (VPI), Mellanox 
delivers the fastest interconnect on the market 
while providing the ultimate in flexibility.

VPI enables a network to run over either 
InfiniBand or Ethernet, and the ability to 
switch from one to the other with barely 
more than a single command. This simplifies 
input/output design, and enables a company 
to serve different types of applications 
simultaneously. It also allows a network to 
expand in whichever direction works best for a 
company’s specific needs.

Whether an organization decides to grow 
toward InfiniBand or toward Ethernet, or 
even decides to mix the two, it becomes 
significantly easier to deploy an infrastructure 
that meets the challenges of a dynamic 
data center, meaning the company is future 
proofed.

By combining FDR 56Gb/s InfiniBand and 
40Gb/s Ethernet, Mellanox offers the fastest 
available interconnect with unparalleled 
flexibility.

One recent deployment at the Pivotal Analytics 
Workbench demonstrated the unmatched 
capabilities and versatility of the Mellanox VPI 
solution.

Solution
Mellanox successfully deployed its VPI solution 
for Pivotal’s Analytics Workbench (AWB), a 
1,000-node Hadoop cluster that provides 
publicly-available data processing, free of 
charge, for 90-day engagements. The AWB is 
located at SUPERNAP in Las Vegas, running 
Pivotal’s Hadoop distribution. The cluster is 
used to validate Apache Hadoop releases at 
scale, as an infrastructure to speed up Hadoop 
innovation, and as a repository for large 
data sets from which to run groundbreaking 
analytics.

Mellanox provided AWB with adapter cards 
and 72 switches arranged in a 5:1 blocking 
ratio for its cluster. The network was initially 
configured to run FDR 56Gb/s InfiniBand. The 
AWB team then collaborated with Mellanox 
to test VPI’s ability to convert the cluster’s 
network connection from InfiniBand to 40Gb/s 
Ethernet and back on-the-fly.

Figure 1. Pivotal AWB Hadoop Cluster
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“Mellanox provided AWB with flexibility on the fabric 
identity and capabilities,” said Eyal Gutkind, Sr. Manager 
of Market Development at Mellanox Technologies. 
“We find that AWB is an excellent platform for our 
customers to learn and experience Hadoop and to 
explore the benefits High-Performance Networks such as 
InfiniBand and 40 Gigabit Ethernet bring to Hadoop-based 
applications.”

VPI was as easy as advertised, converting the nodes 
without any need to touch the hardware, enabling remote 
execution of the task. The conversion was handled jointly 
by Mellanox and AWB, with Mellanox handling the switch 
side and AWB handling the servers.

To flip the network from InfiniBand to Ethernet, Mellanox 
installed a gateway license on the switches, saved the 
original InfiniBand configuration (so it could revert to 
InfiniBand later), and ran a single command on each 
adapter card to change the switch profile to Ethernet. 
The network was then configured as Open Shortest Path 
First (OSPF), with each leaf group divided into a separate 
OSPF area to avoid overhead from routing updates.

In all, this conversion took less than 2 hours, but with 
the new Mellanox Virtual Modular Switch™ wizard to 
bring up the OSPF network, the process can be handled 
in a matter of minutes. Furthermore, with its SX6036G 
switches, there is no need for license installation, further 
reducing the overall time to convert a network from one 
protocol to another.

While Mellanox was configuring the switches, AWB 

changed the IP schemes on its servers using only a single 
command. For convenience purposes, AWB chose to use 
an IP scheme for its Ethernet setup in which each rack is 
a different subnet.

“Flipping the nodes required zero touch on the 
hardware, so the work could be executed remotely,” said 
Tasneem Maistry, Pivotal’s Principal Program Manager. 
“Meanwhile, on the switch side, we updated to the latest 
software and firmware from the command line, easily 
transitioning between InfiniBand and Ethernet.”

After testing the performance on the network and being 
satisfied with the results, the network was converted 
back to InfiniBand with the same ease and speed. The 
Ethernet switch configuration was saved (to allow AWB 
to return to running Ethernet on its cluster at a later 
date), after which Mellanox ran a single command on 
each adapter card to change the switch profiles back to 
InfiniBand and loaded the saved IB configuration.

Amazingly, the test application that was running on 
the Pivotal AWB never even recognized the change of 
fabric technology and application performance remained 
constant.

VPI Gateway
The collaboration between Mellanox and AWB proved 
that VPI enables seamless conversion from InfiniBand to 
Ethernet or vice versa, allowing a data center to offer either 
protocol depending upon the requirements and workload.

Figure 2. AWB InfiniBand Cluster
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Figure 2. AWB Ethernet OSPF Cluster

An additional benefit of VPI is the option of a mixed 
cluster. It is possible to create a VPI gateway within 
the cluster to enable the network to run both 
InfiniBand and Ethernet on the same subnet at the 
same time.

By mixing the platforms, a network can converge 
all of its data communications into a single, cost-
effective fabric. For example, a data center could 
maximize its performance by running its compute 
cluster over InfiniBand yet connect its network 
management and storage via Ethernet. A VPI gateway 
offers the most flexibility in allocating ports for the 
ideal architecture to meet networking requirements, 
with no performance penalty and with no need for 
additional infrastructure.

Conclusion
There is a trend toward performance optimization in 
Hadoop clusters, and Pivotal AWB is ahead of the curve 
in taking advantage of the available networking resources 
to maximize high-performance. By using Mellanox 
FDR 56Gb/s InfiniBand and 40GbE, AWB has ensured 
that its network will not be a bottleneck for its Hadoop 
applications.

Mellanox is ready to provide performance optimization 
today, with the best available performance on both 
InfiniBand and Ethernet. Moreover, with Mellanox VPI, 
companies can configure their networks as either protocol, 
or even as a mixture of both, based on the specific 
requirements of their data centers.


