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infrastructure for data center storage, delivering unmatched
reliability, scalability and 16 Gbps performance.
Gen 5 FC offers:

eneration 5 Fibre Channel (Gen 5 FC) is the latest
evolution in Storage Area Networks (SANs). Based
on technology developed by the T11 technical
committee that defines FC interfaces, Gen 5 FC doubles the
data throughput of 8 Gbps links from 800 MB per second
(MB/sec) to 1600 MB/sec with Gen 5 FC.
The benefits of faster networking technology are easy to
understand. Data transfers are faster, fewer links are needed
to accomplish the same task, fewer devices need to be
managed and less power is consumed when Gen 5 FC is
used. Several server and storage technology advances are
increasing the demand for greater SAN bandwidth,
including application and storage capacity growth, highdensity server virtualization, new Gen 5 FC storage arrays
and Solid State Drive (SSD) storage. Gen 5 FC enables
enterprise data centers to unleash the full potential of these
and other advanced technologies.
The advantages of Gen 5 FC, however, extend beyond
performance and higher throughput. Gen 5 FC delivers
several important capabilities that take SAN reliability,
availability and management simplicity to the next level,
reducing operational costs. These advantages are driving the
unprecedented adoption rate of Gen 5 FC.

• Unmatched performance for critical and virtualized
applications
• Hardware and software reliability, consistently delivering
six nines availability
• UltraScale chassis connectivity, providing 64 Gbps parallel
Gen 5 FC to drive massive infrastructure consolidation
and simplification
• Fabric Vision technology, an advanced hardware and
software architecture that maximizes uptime, optimizes
application performance and simplifies SAN management
through innovative diagnostic, monitoring and
management technology.
Directors and switches with Gen 5 FC unleash the full
potential of high-density server virtualization, cloud
architectures and next-generation storage. This enables
organizations to fully leverage existing and new IT
investments as they solve their most difficult business
challenges and address the evolving requirements of today’s
data center.

Overview of Gen 5 FC

Deployed in 90 percent of Fortune 1000 data centers, FC
is the de facto standard for storage networking in the data
center. Gen 5 FC is the proven, purpose-built network
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The Need for Gen 5 FC

Emerging and evolving critical workloads, higher-density
virtualization and cloud-based architectures are continuing
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to push the limits of SAN infrastructure. In addition, new
technologies, such as SSD-based storage and new Gen 5 FC
storage arrays, are shifting the focus from storage to
interconnect. This trend is driving ever higher Input/Output
(I/O) and bandwidth requirements, increasing the need for
higher speeds as well as more reliable networks. Multiple
server and storage trends and technology advances are
driving the need for Gen 5 FC, including:

performance gap between the server side (with multi-core
processors and faster memory) and the storage side. SSD
storage addresses both I/O and throughput bottlenecks,
enabling faster block- and file-based storage performance for
high-density virtualized workloads and traditional missioncritical applications. However, this assumes the storage
network can keep pace. Whether they’re deployed as
standalone SSD-based arrays or directly connected to the
server CPU and memory bus, SSDs accelerate I/O
performance, increasing the need for higher I/O bandwidth
performance and greater availability from the storage network.

• Increased number and size of applications
• High-density server virtualization
• SSDs and Flash-based storage
• New 16 Gbps disk arrays.

Gen 5 FC Storage Arrays

New 16 Gbps-capable FC storage arrays from leading
storage providers are expected to be announced throughout
2013. To take full advantage of the capabilities offered by
this next generation of storage, users must ensure the
network isn’t a bottleneck. Data center managers looking to
deploy new Gen 5 FC arrays to gain a competitive advantage
need to take a close look at their storage network

Application Growth

The big growth in all computing environments is the
increasing size and number of software applications. The
digitization of information and growing use of rich media
and interactive Web 2.0 applications drive greater storage
capacity and bandwidth requirements. From mobile access to

email to cloud computing, data needs to be transported over
longer distances at high speeds. In addition, databases and
other mission-critical applications are growing rapidly, yet
continue to require non-stop availability. With shrinking or
non-existent maintenance windows, performance issues or
downtime that impact data access simply aren’t acceptable.
The storage network must be prepared to handle increased
capacity, greater throughput and higher levels of resiliency.

infrastructure to determine whether it’s capable of delivering
the reliability, performance and operational simplicity the
new technology requires. If not, the bottleneck has simply
moved, and you won’t gain the benefits you seek. These and
other data center evolutions are driving the need for Gen 5
FC infrastructures.
The Benefits of Higher Speed

The benefits of faster tools are always the same—more
work in less time. By doubling the speed, Gen 5 FC reduces
the time to transfer data between two ports. When a server
or storage device can do more work, fewer servers, Host Bus
Adapters (HBAs), links and switches are needed to
accomplish the same task. The benefits of higher speed with
Gen 5 FC add up; they include:

High-Density Server Virtualization

When FC was first launched, a server was dedicated to a
specific application, resulting in low utilization of server
resources. The introduction of server virtualization changed
that paradigm, allowing multiple applications to share a
single physical server, increasing efficiency and driving up
server utilization rates. According to Enterprise Strategy
Group’s (ESG’s) annual IT spending intentions survey,
increased use of server virtualization has been the top overall
priority of IT organizations for more than two years running.
Today, evolving critical workloads and Tier 1 applications are
being hosted on Virtual Machines (VMs). In addition to
increased use of server virtualization, VM densities (the
number of VMs hosted on each physical server) are steadily
increasing to 20 or more VMs per physical server—all
booting from the SAN and accessing SAN resources. The
increased usage, criticality and density of VMs drive demand
for higher performance (bandwidth and I/O) as well as
increased reliability and availability from the storage
infrastructure. In highly virtualized environments, any
congestion, poor I/O performance or failures in the storage
network impact a larger number of applications.

• Reduced number of links, HBAs and switch ports to do
the same workload
• Reduced power consumption per bit
• Easier cable management.
Reduced Number of Links

As with previous generations of FC, the first application
of new FC speeds is on Inter-Switch Links (ISLs) between
switches. Large fabrics are composed of many switches,
which are connected via multiple ISLs. Reduction of the
number of ISLs between switches is a key benefit of each
higher speed. Directors and switches will continue to support
frame-based trunking of 16 Gbps FC links to yield 128 Gbps
FC bandwidth between any two switching platforms.
Figure 1 shows a simple comparison of the number
of links in an 8 Gbps FC fabric and a 16 Gbps FC fabric.
The higher-speed links of 16 Gbps FC eliminate tens or
hundreds of ports as compared to an 8 Gbps FC fabric.
The real savings occur when the number of HBAs, switches

SSDs

Flash-based storage and SSDs are driving incredible
advances in storage, dramatically reducing the historical I/O
Enterpris e Exe c ut ive
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Gen 5 FC is the proven,
purpose-built network
infrastructure for
data center storage,
delivering unmatched
reliability, scalability
and 16 Gbps performance.

Figure 1: Network Design Implications of Gen 5 FC

and end devices can be decreased, given the higher
performance of 16 Gbps FC. In Figure 1, a Top of Rack
(ToR) switch needs 100 Gbps of bandwidth, so the user
needs 8 × 16 Gbps FC ISLs instead of 16 × 8 Gbps FC ISLs.
Similar comparisons between 16 Gbps FC ISLs and 8 Gbps
FC ISLs are listed in Figure 1 to show how fewer ports and
links are needed at 16 Gbps FC.
Reduced Power Consumption Per Bit

Besides the reduction in equipment that cuts power
consumption dramatically, Gen 5 FC also reduces the power
required to transfer bits on the link. When the cost of
cabling and Operating Expense (OPEX), such as electricity
and cooling are considered, the Total Cost of Ownership
(TCO) is often less when links are run at twice the speed.
The goal of Gen 5 FC design is for a 16 Gbps FC port to
consume less power than 2 × 8 Gbps FC links, which deliver
the same throughput. Initial estimates for power
consumption indicate that Gen 5 FC SFP+ consumes 0.75
watts of power, while 8 Gbps FC SFP+ consumes 0.5 watts
of power. These estimates show that a Gen 5 FC link
consumes 25 percent less power than 2 × 8 Gbps FC ports.
Easier Cable Management

If fewer links are needed, cable management becomes
simpler. Managing cables behind a desktop or home
entertainment center is difficult enough, but managing
hundreds of cables from a single switch or bundles of cable
from a server is a daunting task. The reduction of cables
means less troubleshooting and recabling. The cost of
cabling is significant; reducing the number of links by
using Gen 5 FC links reduces the work and cost involved
in cable management.
Simplified Infrastructure Upgrades

Deploying a Gen 5 FC SAN now also makes server and
storage upgrades easier down the road. With a Gen 5 FC
infrastructure in place, you can easily and non-disruptively
swap out servers and upgrade storage arrays to take
advantage of technology advancements as needed, without
impacting the rest of the infrastructure. This approach is far
easier than having to swap out the fabric as well as the
server and storage when an upgrade is needed.
Gen 5 FC Unique Innovation

The benefits associated with higher throughput are
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compelling. Gen 5 FC offers additional advantages to meet
new and evolving requirements, including:
• Low latency and high I/O Operations per Second (IOPS)
performance maximizes the number of virtual hosts per
physical server.
• Data center-proven, purpose-built architectures minimize
risk and fault domains of high-density server virtualization.
• Non-stop networking and automated management
minimize operational cost and complexity.
• Integrated advanced diagnostics, monitoring and
Reliability, Availability and Serviceability (RAS)
capabilities simplify management and increase resiliency.
• Integrated ISL data compression and encryption offer
bandwidth optimization and data protection.
• Backward-compatibility with existing infrastructure
minimizes the need to rip out and replace.
• Low overhead and low latency eliminate I/O bottlenecks
and unleash the full performance of Flash, SSD and
16 Gbps-capable storage.
Summary

While there are obvious benefits to each new generation
of FC technology, Gen 5 FC technology offers far more than
just faster “speeds and feeds.” There are a wide variety of
rich features included by SAN switching vendors for both
FICON/mainframe and open systems storage networks.
These features are highly complementary to the latest
storage and server technology advancements. EE
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