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White Paper

Using the Cisco Catalyst 3750 Series Switch 
as a Gigabit Linux Cluster Interconnect 

The advent and growth of the server cluster market has been dramatic, especially 

with the stability, portability, and cost savings that the Linux operating system 

provides. Although Linux clustering offers a cost-effective method for organizations 

to perform large computations, its effectiveness depends highly on the type of 

interconnect used between the servers in the cluster. This white paper describes the 

specific advantages of using the Cisco Catalyst® 3750 Series Switch as a Gigabit 

interconnect in Linux server clusters.

Overview of the Cisco Catalyst 

3750 Series Switch as an 

Interconnect

The new Cisco Catalyst 3750 Series 

switches improve LAN operating efficiency 

by combining industry-leading ease of use 

and the highest resiliency available for 

stackable switches. This new product series 

represents the next generation in desktop 

switches, and features Cisco StackWise™ 

technology, a 32-Gbps stack interconnect 

that allows customers to build a unified, 

highly resilient switching system—one 

switch at a time.

Server Clusters

A Linux server cluster is a collection of 

inexpensive computers running Linux that 

work together to perform large-scale 

computing jobs. Each individual Linux 

computer in the cluster is known as a node; 

sometimes they are also defined as 

individual processors or as individual 

servers. By providing high-speed 

communication (such as Gigabit Ethernet) 

between these nodes, it is possible to 

separate a large job or several jobs and 

assign sections to each individual node.

Due to their reliability and computational 

power, mainframes and supercomputers 

were used to perform these large-scale jobs 

prior to the advent of server clusters. 

However, this reliability and computational 

power came at a high cost. In addition to 

the significant initial costs of these systems, 

adding capacity to a mainframe or 

supercomputer was complicated and 

expensive; these large systems required 

customized physical installations.

Linux server clusters now offer the same 

advantages with none of the drawbacks of 

mainframes and supercomputers. With 

today’s technology, it is possible to build a 

powerful cluster, including the display and 

keyboard, that is entirely contained in a 

standard, 19-inch, data-center equipment 

rack. The U.S. government currently 

operates the largest known cluster (more 

than 5000 nodes), and the size and 

computing power of future server clusters 

are limitless.
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There are typically two types of Linux server clusters. The first type is a high-availability cluster that is used to offer 

redundant data on multiple nodes. These clusters provide automated failover to minimize or eliminate outages due 

to system failure. The second type is a parallel-computing or high-performance cluster. This type of cluster is intended 

for applications that involve numerous calculations that are not interdependent. There are two different versions of 

the parallel-computing cluster type, one focused on capability and one focused on throughput.

• Capability clusters address huge problems that need to scale to multiple CPUs. It is more efficient and economical 

to solve some of these problems in a cluster environment than on a single large system. 

• Throughput clusters run multiple jobs (either different applications or multiple instances of the same application) 

in a batch-like environment. 

The media used for interconnection heavily influence the effectiveness of the cluster. 

The Cluster Interconnect

Server clusters have used several different media types for interconnection. They differ in the amount of bandwidth 

they offer, the latency they introduce, and in their total cost. The most popular modes include:

1. Gigabyte System Network (GSN)—This method of interconnect offers the highest bandwidth (6.4 Gbps) and 

lowest latency. GSN is used in clusters that require the most bandwidth and lowest latency, such as capability 

clusters for scientific simulation. It is expensive and cost-prohibitive for most conventional cluster uses.

2. Myrinet—Myrinet offers lower bandwidth (2 Gbps) and higher latency than GSN. Although still expensive, it is 

less so than GSN and therefore more applicable to conventional clusters. Until the advent of Fast Ethernet as an 

interconnect, it was the only choice for conventional cluster applications.

3. Gigabit Ethernet/Fast Ethernet—Fast Ethernet is a relatively inexpensive means of interconnecting. Because of 

the cost savings achieved by using Fast Ethernet, it has grown in popularity as an interconnect protocol. Clusters 

with relatively low-bandwidth requirements that do not require low latency, including many throughput and 

high-availability clusters, have found Fast Ethernet to be the best and most economical interconnect choice.

Gigabit Ethernet is the newest method of cluster interconnects. It offers good bandwidth (1 Gbps) and tolerable 

latency. The cost for Gigabit Ethernet has dropped to nearly the same cost as Fast Ethernet—far more affordable than 

GSN or Myrinet—making Gigabit Ethernet a viable option. With the 32-Gbps Cisco StackWise interconnect, the 

Cisco Catalyst 3750 Series Switch becomes an even more attractive interconnect option. 

Cisco Catalyst 3750 Series as a Cluster Interconnect

Compared to GSN and Myrinet systems, Cisco Catalyst 3750 Series switches offer several advantages as a 

deployment option for cluster interconnects (Table 1).
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Figure 1 illustrates a possible implementation scenario, with a stack of Cisco Catalyst 3750 Series switches as the 

interconnect mechanism for a cluster of Linux servers.

Table 1 Features and Benefits of the Cisco Catalyst 3750 Series in Linux Cluster Environments

Cisco Catalyst 3750 Series Features Customer Benefit

High-speed 32-Gbps stack interconnect

• Uses high-performance Cisco StackWise 
technology

• Allows data from several Gigabit Ethernet links to servers to flow 
through the stack concurrently

• Allows for greater densities of servers in a cluster

• Larger switch fabric (by several multiples across the stack than 
conventional stackable switches)

Line-rate performance

• Leads to low latency through the switch

• Line rate performance, even with quality of 
service (QoS) and security activated

• Satisfies one of the basic requirements for a cluster 
interconnect—low latency

• QoS and security features help ensure rapid handling of packets, 
while adding useful functions

QoS and policing to prioritize traffic • Offers preferential treatment for certain data streams, if required

• Segments traffic streams into different paths for processing, if 
required

Cisco EtherChannel® technology 

across stack

• Provides protection against device failure

• Provides bandwidth augmentation and redundancy for links 
across the entire stack

• Provides redundant uplinks to the network core (Figure 1)

Lower cost • Cisco Catalyst 3750 Series switches, with Fast Ethernet or Gigabit 
Ethernet technology, offer a less-expensive solution for cluster 
interconnect than GSN and Myrinet

Architectural advantages • The 48-port gigabit platform in the Cisco Catalyst 3750 Series 
offers 4 Small Form-Factor Pluggable (SFP) uplinks, allowing dual 
redundant uplinks as an additional availability advantage.

• The various lengths of stack cable available, ranging from 0.5 to 
3 meters (approximately 1.5 to 10 feet), allow the stack to be 
extended across multiple racks for multiple stack aggregation
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Figure 1

Enterprise Server Clustering Using the Cisco Catalyst 3750 Series

Using Cisco Catalyst 3750 Series switches, customers can take full advantage of the cost savings of Gigabit Ethernet as a server cluster 

interconnect, without compromising bandwidth or latency.
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