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Server and storage clusters benefit today from industry-standard InfiniBand’s 

price, performance, stability, and widely available software leading to a 

convergence in the data center. 
�

 

Overview 

As the I/O technology with the largest installed base of 10Gb/s ports in the market (over 1 
million ports projected by the end of 2005), InfiniBand has clearly delivered real world benefits 
as defined and envisioned by the InfiniBand Trade Association (www.infinibandta.org), an 
industry consortium formed in 1999. Like most nascent technologies, InfiniBand launched with 
unrealistic hype and expectations only to fall from grace as a result of the industry down-turn in 
the early 2000s. While many in the press and public eye deemed InfiniBand to never become a 
mainstream technology, the true industry believers of InfiniBand continued to mature both 
hardware and software solutions in preparation for a market recovery. The recent resurgence in 
IT infrastructure investment has been very timely for the adoption of mature InfiniBand fabrics 
and today’s more realistic positive market perception is based on real world deployments. There 
are several factors that have enabled InfiniBand’s adoption in data centers and technical compute 
clusters to quickly ramp and explain why it will continue to be the performance computing and 
storage fabric of choice. 
 

 

 

The Basics of the InfiniBand Fabric 

InfiniBand fabrics are created with host channel adapters (HCA) and target channel adapters 
(TCA) that fit into commodity servers and storage nodes, interconnected by switches that tie all 
nodes together over a single high-performance network. 
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The InfiniBand Architecture (IBA) encompasses the entire fabric protocol designed to meet the 
following needs: 

�� High bandwidth, low-latency computing, storage and management over a single fabric 

�� Cost effective silicon and system implementations with an architecture that easily scales 
from generation to generation 

�� Highly reliable, available and scalable to thousands or even tens of thousands of nodes 

�� Exceptional utilization of compute processing resources 

�� Industry-standard ecosystem of cost-effective hardware and software solutions 
 
InfiniBand is the only fabric that meets all of these criteria. Standard InfiniBand server-to-server 
and server-to-storage connections today deliver up to 20Gb/s of bandwidth. InfiniBand switch-
to-switch connections deliver up to 60Gb/s. This bandwidth performance is matched with world-
class application latency performance (well under 3µs) and switch latencies that are less than 
200ns that enable efficient scale out of compute and storage systems. InfiniBand also defines an 
industry-standard implementation of hardware transport and remote direct memory access – 
protocols in the fabric hardware that enable the most efficient usage of computing resources on 
application processing rather than network communication. With these defined goals understood 
up front, IBA is clearly driving the most aggressive performance roadmap of any I/O fabric, 
while remaining affordable and robust for mass industry adoption. 

Optimizing Both High-Performance Computing and Data Center 

Applications 

While InfiniBand has gained significant traction in clustered computing for government, 
academic, scientific, and research oriented environments (traditionally considered High-
Performance Computing or HPC), it is also expanding into mainstream retail, financial and 
commercial data center markets for use in compute networking. The reason InfiniBand is quickly 
being adopted in both of these markets is the value proposition clusters of commodity servers 
have over monolithic, expensive symmetric multi-processing (SMP) servers. Not only is 
clustered computing a fraction of the price of single SMP servers from an infrastructure 
investment standpoint, but the ability to incrementally add compute power to a cluster (referred 
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to as scaling out) is advantageous versus forklift upgrades with SMP servers (referred to as 
scaling up) as requirements increase over time. 
 

 

 

Typically, the goal of HPC applications is to make many separate compute nodes function like a 
single computer. The performance and characteristics of InfiniBand fabrics are ideal for this 
application, and have been in production usage for several years. On the other hand, compute 
networks in data centers have a different set of objectives, which have taken more time to mature 
in the market. For example, typical data centers simultaneously run multiple applications, and 
require the flexibility to dynamically allocate compute resources to those applications depending 
on immediate requirements. The network must support compute, storage, communications, and 
management traffic seamlessly. In addition, software application stability is a requirement for 
commercial environments. The recent emergence of virtual and grid computing solutions, in 
addition to mature software solutions that have evolved over the last several years, have set the 
stage for InfiniBand’s mass deployment in business and utility computing environments. 
Industry-standard InfiniBand has the price, performance, stability, and widely available software 
that makes it ready for prime time. 

Industry Standard 
The importance of an industry-standard open specification for IBA cannot be understated. By 
gaining acceptance from industry leading solution providers from its initial inception, InfiniBand 
has garnered wide support for both hardware and software based solutions. Nearly every server 
vendor in the industry is shipping InfiniBand adapter solutions in the form of add-in PCI-X and 
PCI Express cards, as well as Landed-on-Motherboard (LOM) and Blade Server architectures. 


