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Cisco Nexus 7000 Series Connectivity Solutions for the Cisco Unified 
Computing System 

About the Cisco Nexus 7000 Series Switches 

The Cisco Nexus® 7000 Series Switches combine the highest level of scalability with operational flexibility. 

The Cisco Nexus 7000 Series Switches comprise a modular data center - class product line designed for highly 
scalable 10 Gigabit Ethernet networks with a fabric architecture that scales beyond 15 terabits per second (Tbps). It 
delivers continuous system operation and virtualized, pervasive services. The Cisco Nexus 7000 Series is based on a 
proven operating system, with enhanced features to deliver real-time system upgrades with exceptional 
manageability and serviceability. Its innovative design is purpose built to support end-to-end data center connectivity, 
consolidating IP, storage, and interprocess communication (IPC) networks onto a single Ethernet fabric. 

The first in the next generation of switch platforms, the Cisco Nexus 7000 Series provides integrated resilience 
combined with features optimized specifically for the data center for availability, reliability, scalability, and ease of 
management. 

The Cisco Nexus 7000 Series was introduced in January 2008. It is powered by Cisco® NX-OS Software and has 
been designed to provide the unique features and capabilities needed in the most mission-critical locations such as 
the data center. It is a modular switch series, providing modular hardware components to support growth and 
introduce new capabilities in the form of line modules, supervisors, and fabric modules to an existing footprint. Cisco 
NX-OS is also modular, allowing selected processes to run to enable efficient use of system resources. Figures 1, 2, 
and 3 show the Cisco Nexus 7000 Series Switches. 

Figure 1.   Cisco Nexus 7000 Overview 
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Figure 2.   Cisco Nexus 7010 Chassis - front and rear views 

 

Figure 3.   Cisco Nexus 7018 Chassis - front and rear views 

 

About the Cisco Unified Computing System 

The Cisco Unified Computing System™ was introduced in 2009. One of its unique differentiators is the establishment 
of a server farm architecture that enables system resources to be allocated dynamically and flexibly to meet individual 
virtual machine requirements within a common, consistent resource pool. Virtualized environments need consistent 
I/O configurations that provide uniform support for hypervisors across all the servers within a resource pool. They 
also need I/O configurations that support the movement of virtual machines across servers in a resource pool while 
maintaining individual virtual machine bandwidth and security requirements. The Cisco Unified Computing System 
meets this need by providing a system built on a low-latency, lossless, 10-Gbps unified network fabric. The result is 
rapid deployment and movement of workloads without the need to be concerned about application or virtual 
placement. Blade servers in the Cisco UCS 5108 Blade Server Chassis have access to the fabric through 
mezzanine-card adapters that provide up to 40 Gbps of throughput per blade server. 

The unified fabric enables a "wire once" deployment model in which chassis are cabled to the fabric interconnects 
just one time, and I/O configuration changes are made through the management system, unlike solutions that require 
installation of host adapters and recabling of racks and switches (Figure 4). A unified fabric dramatically simplifies 
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rack cabling by eliminating the need for multiple redundant Ethernet and Fibre Channel adapters in each server, 
eliminating the need for separate cabling to each access-layer switch and the need for separate switches for each 
network medium. With unified fabric, all traffic is routed to the central server interconnects, where Ethernet and Fibre 
Channel are separated onto native, nonconsolidated networks. 

Figure 4.   Cisco UCS Building Blocks 

 

Connecting Cisco UCS Server Farms with Cisco Nexus 7000 Series Switches 

Customers are adopting the Cisco Unified Computing System in the data center for its deployable computing capacity 
and ease of management. At the same time, they recognize a need for an aggregation platform offering outstanding 
performance, high availability, and port density. The Cisco Nexus 7000 Series is the ideal platform for aggregating 
Cisco Unified Computing System solutions for data center - level scalability. Concentrations of 10 Gigabit Ethernet 
uplinks from the Cisco Unified Computing System and 10 Gigabit Ethernet next-generation servers will soon demand 
40 Gigabit Ethernet and 100 Gigabit Ethernet connectivity within the network, as specified in IEEE P802.3ba. The 
capability to transparently accommodate IEEE P802.3ba (also called the High-Speed Study Group) in the short term 
is an important aspect that fits Cisco’s broader data center solution plans. The Cisco Nexus 7000 Series modular 
switches can deliver 40 and 100 Gigabit Ethernet. Similar to the adoption of 10 Gigabit Ethernet, IEEE P802.3ba will 
soon provide wire-rate bandwidth connections between the core and aggregation layers and become standard in data 
center deployments. 40 and 100 Gigabit Ethernet will also be deployed between access and aggregation switching 
layers to accommodate the shift to 10 Gigabit Ethernet from the server. Higher bandwidth requirements are a result of 
exponentially higher performance on x86 platforms and the worldwide adoption of server virtualization. A shift has 
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begun for many enterprises; organizations were previously cautious about ratios of physical to virtual servers in 
excess of 1:5, but today it is not uncommon to see ratios of 1:20 and higher. This increase is motivating the adoption 
of 10 Gigabit Ethernet in the server farm, resulting in higher aggregate bandwidth requirements between access, 
aggregation, and core blocks. 

Data center operators are looking for ways to reduce costs and provide greener environments. Government 
regulations (EPA-EU code of conduct [CoC], etc.) as well as branding and marketing play a crucial role in influencing 
the creation of a “green” operation along with actual cost savings. One common way to achieve more efficient power 
and cooling is to reduce the overall footprint of the operation. Closer proximity for delivery of power and cooling to the 
heat source is an important factor, requiring the IT operation to reduce its surface while increasing its overall 
performance. The mechanical and electrical facilities, which can account for 100 percent overhead on the electrical 
and power bill and the carbon footprint, can be used more efficiently through modularity if higher-density computing 
data centers are built. 

The combination of the highly scalable architecture of the Cisco Unified Computing System and Cisco Nexus 7000 
Series modular switches results in a network architecture that can support growth in bandwidth, performance, and 
computing density in a highly available solution. 

Deploying the Cisco Unified Computing System with the Cisco Nexus 7000 Series 

The Cisco UCS 6100 Series Fabric Interconnects are crucial components of the Cisco Unified Computing System. 
The fabric interconnect is the centerpoint of the Cisco Unified Computing System. It contains all the combined 
network and server configuration settings, policies, resource pools, and templates, and it provides a single 
management interface for rapid network and computing service provisioning. 

The fabric interconnect also provides a wire-speed, nonblocking, 10 Gigabit Ethernet Layer 2 networking fabric for all 
blade chassis connected to the system. The 10 Gigabit Ethernet ports providing connectivity to blade chassis are 
defined as server ports, shown in blue in Figure 5. The 10 Gigabit Ethernet ports providing connectivity to the 
upstream data center network are defined as uplink ports, shown in red in the figure. The uplinks can connect to any 
standard 10 Gigabit Ethernet switch. The focus here is on deployment scenarios when connecting the Cisco Unified 
Computing System and Cisco Nexus 7000 Series Switches. 

Figure 5.   Cisco UCS 6100 fabric interconnect directly connected to Cisco Nexus 7000 
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Cisco UCS Switch Mode and End-Host Mode 

The Cisco UCS fabric interconnects can run in one of two networking modes: switch mode or end-host mode. Both 
modes of operation provide local Layer 2 switching for the server environment; however, uplinks to the data center 
network are handled differently by the two different modes. The default, and preferred, mode of operation is end-host 
mode; however, in some scenarios switch mode may be necessary or preferred. 

Switch Mode 

In switch mode, the Cisco UCS fabric interconnect behaves like a normal Layer 2 switch in the way it handles both its 
uplinks and downlinks. Just as would be the case with any normal Layer 2 switch, switch mode provides local Layer 2 
switching for all ports, including uplinks to the data center and downlinks to the servers (server ports). Because of this 
typical switching behavior, the Cisco UCS fabric interconnect attaches to the upstream data center network like a 
switch using spanning tree for loop detection and avoidance (Figure 6). 

Figure 6.   Cisco UCS in Switch Mode 

 

The uplinks in switch mode participate in the data center network spanning-tree topology, and the typical result is that 
only one uplink actively forwards for any given VLAN. All servers connected to the same VLAN will use the same 
uplink for traffic entering or leaving the system. The local switching behavior on all ports of the fabric interconnect in 
switch mode will perform source MAC address learning on all ports, including uplinks, and will build a fully populated 
MAC address table proportional to the number of hosts in the data center network for the VLANs to which the Cisco 
Unified Computing System is exposed. 

The uplinks in switch mode participate in the data center spanning-tree topology for loop avoidance, so the interfaces 
on the upstream Cisco Nexus switches should be configured as trunks in a normal spanning-tree topology: 

spanning-tree port type normal 
switchport mode trunk 

This configuration will help ensure that the upstream Cisco Nexus switches wait the normal spanning-tree forwarding 
delay interval to detect and prevent potential loops before forwarding traffic. 
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