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Data Center Access Layer Trends

Multi-Core CPU architectures allowing 

bigger and multiple workloads on the same 

machine

Server virtualization driving the need for 

more I/O bandwidth per server

Growing need for network storage driving 

the demand for higher network bandwidth 

to the server

Increasing adoption of Blades in data 

centers.

Trend- 10G LOM on server Motherboard
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10 GE

10 GE

FC HBA

FC HBA

Challenges with 10 GE to the Server

ïCurrent 10 Gigabit Ethernet implementations are end-of-row, 
due to lack of high density top-of-rack 10 Gigabit Ethernet.

ïMany customers will need to recable for 10 Gigabit Ethernet, 
even if existing cable is 10 Gigabit Ethernet rated, because of 
improper installation.

ïCreates barrier to adoption of 10 Gigabit Ethernet to the 
server.

Virtual

Machine 1

Virtual

Machine 2

Virtual

Machine 3

Virtual

Machine 4

10 GE?

10/100
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The Need for Top-of-Rack 10 Gigabit Ethernet

ïHigh-density 10 Gigabit Ethernet ToR simplifies adoption of 10 
Gigabit Ethernet to the server by reducing the need for 10 
Gigabit Ethernet cabling to the aggregation switches.

ïReduces cable runs, simplifies MACs.

10 GE
10 GE Uplinks

10 GE ToR Switches
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I/O Consolidation: Benefits to Customers

ÁFewer NICs and Cables ÁSame Management 
Model as Native Fibre Channel

ÁNo Gateway ÁLess Power and Cooling

FC Traffic
FC Traffic

Enet Traffic
Enet Traffic

FCoE
FCoE

FC Storage FC Switch FCoE
Switch

FC
HBA

DisplayFCoE
Adapter

Server

FCoE SAN

SAN A

SAN BFCoE

FCoE

FCoE
Adapter

5

ÁParallel LAN/SAN Infrastructure

ÁInefficient use of Network Infrastructure

Á5+ connections per server ïhigher 
adapter and cabling costs

ÅAdds downstream port costs; 
cap-ex and op-ex

ÅEach connection adds additional points of 
failure in the fabric

ÁMultiple switching modules in Blade 
Chassis

ÁLonger lead time for server provisioning

ÁMultiple fault domains ïcomplex 
diagnostics

ÁManagement complexity

Before I/O Consolidation

Ethernet FC

LAN SAN BSAN A
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After I/O Consolidation

Enhanced Ethernet and FCoE Ethernet FC

LAN SAN BSAN A

ÁReduction of server adapters

ÁSimplification of access layer and 
cabling

ÁGateway free implementation ï
fits in installed base of existing 
LAN and SAN

ÁLower Total Cost of Ownership

ÁFewer Cables

ÁInvestment Protection (LANs and 
SANs)

ÁConsistent Operational Model

Blade Chassis

FIP Snooping
Lossless switch
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1, 2, 4, (8), 10 Gbps 1, 10 . . . Gbps 10, 20 Gbps

FCoE

FCoE 
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FCoE Frame Format
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Same as a physical Fibre Channel frame

Control information: Version, ordered sets (SOF, EOF)

Normal Ethernet frame, Ethertype = FCoE

Destination MAC Address

Source MAC Address

IEEE 802.1Q Tag

ET = FCoE Ver Reserved

Reserved

Reserved SOF

Encapsulated Fibre Channel Frame

(Including FC-CRC)

EOF Reserved

FCS

Reserved

FCoE Standards Specification 

ÁAn extension of Fibre 
Channel over lossless 
Ethernet 

ÁFCoE standard specification 
in ANSI INCITS FC T11.3 
FC-BB-5

Bit 31
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Byte 0 Byte 2197

Bit 0
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The FCoE Standard

ÁFrom the FCIA announcement:

ïñOn June 3rd 2009, the FC-BB-5 working group of T11 
completed its work and unanimously approved a final standard 
for FCoE. 
As a result, the plenary session of T11 approved forwarding the 
FC-BB-5 standard to INCITS for further processing as an ANSI 
standard.
This is a major milestone in the final ratification of FCoE.
For more details, you can click the link below for a copy of the 
standard. 

http://www.t11.org/ftp/t11/pub/fc/bb-5/09-056v5.pdfò
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