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» FC Switch: the FC frames switching entity, providing F_Ports and E_Ports
« N_Portto F_Port: a link between a FC Node and a FC Switch
« E Portto E Port: a link between two FC Switches

» FCoE virtualizes the FC constructs over Ethernet
 ENode: a FC Node supporting FCoE on at least one Ethernet interface
 FCF: a Switch supporting FCoE on at least one Ethernet interface
« VN_Port to VF_Port: a Virtual Link between an ENode and an FCF
« VE_Portto VE_Port: a Virtual Link between two FCFs

= While FC is a Layer 2 protocol, FCoE behaves as a Layer 3 protocol
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D_ID = FC-ID(T2)
S_ID = FC-ID(H2)
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D_ID = FC-ID(T2)

S_ID = FC-ID(H2)

FC frame
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N_Portto F_Port %4

D_ID = FC-ID(T2)

S_ID = FC-ID(H2)

FC frame
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TCP

UDP

SCSI

IP

Fibre Channel

FCoE

Data Center Ethernet

An FCoE forwarder (FCF) is explicitly addressed by an ENode

(via its FCF-MAC address)

An FCoE forwarder receives FCoE frames addressed to its

FCF-MAC address and forwards them based on the D _ID of the
encapsulated FC frame

An FCoE forwarder rewrites the SA and DA of an FCoE frame
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Yﬂ “Multi-Hop”

VE_Port to VE_Port

E Virtual Link

=

l;’ \\\
: ,Y VN_Port to VF_Port VN_Port to VF_Port % T2
H2 | Virtual Link Virtual Link

DA: FPMA(T2)

DA: FCF-MAC(A)

DA: FCF-MAC(B)

SA: FPMA(H2)

SA: FCF-MAC(A)

SA: FCF-MAC(B)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)
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 Lossless Ethernet for FCoOE itself

« Additional Ethernet extensions to transport
multiple types of traffic over the same links

= PFC (Priority-based Flow Control) is the technology of choice to
Implement lossless Ethernet

= ETS (Enhanced Transmission Selection) is the technology of
choice to transport multiple types of traffic over the same links

= DCBX (Data Center Bridging eXchange protocol) is the protocol
to ensure consistent parameters for PFC and ETS

Santa Clara, CA USA
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basis

= PFC enables lossless
and lossy Priorities at the
same time on a wire

= PFC enables FCoE to
operate over a lossless
Priority independent of
other Priorities

Ethernet Wire
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percntages to
Traffic Classes

= Can guarantee
bandwidth to Traffic
Classes

= Enables carrying
multiple types of
traffic over a wire

Ethernet Wire
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“I'll show you
i mine if you show

me yours”

", proper configuration
“Hello.” "4y from the network
w  Enables switches to
verify proper
configuration

= Provides support for:

« PFC

s ETS

» Applications
(e.g., FCoE)

Ethernet Wire
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* Provide flexibility and choice

= Standards specify how to solve specific problems

 E.g., "if you want to put more than one traffic class on
Ethernet, this is how you do it"

 E.g., "If you are interested in FCoE, this is how you do it"

= Standards, like software, go through versions and
updates to add new functionality
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3. Approval

* Standard is technically stable; this is when the technical group
deems the standard is ready

* Safe for companies to create products based on the standard

* Participants vote on whether the standard is ready for
publication, optionally submitting comments

Santa Clara, CA USA
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Standard is technically stable,
a.k.a. "Done”, when it moves from é
Development to Approval phase

3. Approval ’
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Appr

Completed in May 2010,
awaiting publication
Completed in November 2010,
awaiting publication
Completed in November 2010,
awaiting publication
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Standard / Feature Status of the Standard

IEEE 802.1Qbb Passed Sponsor Ballot
Priority-based Flow Control (PFC) awaiting publication
IEEE 802.3bd Passed Sponsor Ballot
Frame Format for PFC awaiting publication

IEEE 802.1Qaz
Enhanced Transmission Selection (ETS) | Passed Sponsor Ballot
and Data Center Bridging eXchange awaiting publication

protocol (DCBX)
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— VE_Port to VE_Port Virtual Links
» Working Group established in June 2007
» Technically stable in October 2008

* Completed (forwarded for publication) in June 2009
* Published by ANSI in May 2010

Image Copyright © 2004 United Feature Syndicate
=

= T11 FC-BB-6

» Developing additional FCoE functionality

— Fabric-less operation
(VN_Port to VN_Port Virtual Links)

— Distributed FCF
» Working Group established in August 2009
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o Standards are like operating systems —
they add features to previous versions

« Different versions (e.g.,FC-BB-4, FC-BB-5, FC-BB-6)
have different features

 FC-BB-5 fully defined the FCoE fabric functionality

= FC-BB-5 does not support multi-hop FCoE
nor end-to-end FCoE

e See next slide
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Multi-Hop and End-to-End
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VE_Port to VE_Port

E Virtual Link
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H2 | Virtual Link Virtual Link

DA: FCF-MAC(A)

SA: FPMA(H2)

DA: FCF-MAC(B)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(A)

DA: FPMA(T2)

Santa Clara, CA USA
February 2011

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(B)
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Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)
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congestion situations
in a Layer 2 network

QCN message

‘---

.----

Traffic

When congestion is

€ acN message detected the core switch
samples some frames,

DA H3 DA RS swaps their MAC

SA: H1 SA: H2

addresses, and sends
notifications backward
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QCN is a Layer 2 technology

%

VE_Port to VE_Port
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H2 | Virtual Link Virtual Link

DA: FCF-MAC(A)

SA: FPMA(H2)

DA: FCF-MAC(B)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(A)

DA: FPMA(T2)
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Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(B)
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Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)
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forward Ethernet frames in an Ethernet network
— Defined by IETF
— Also supports multipathing
— Has nothing to do with congestion
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Independent from the Ethernet forwarding scheme
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VE_Port to VE_Port

E Virtual Link
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DA: FCF-MAC(A)

SA: FPMA(H2)

DA: FCF-MAC(B)

Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(A)

DA: FPMA(T2)
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Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)

SA: FCF-MAC(B)
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Encaps. FC frame
D_ID = FC-ID(T2)
S_ID = FC-ID(H2)
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1/0 Consolidation in
the Data Center

A complete guide to Data Center Ethernet
and Fibre Channel over Ethemnet

ciscopress.com

Silvano Gai
Claudio DeSanti
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Thank you!

Questions?

NI
CISCO

Santa Clara, CA USA
February 2011 Claudio DeSanti



	The Truth about FCoE:�Technology and Standards
	Agenda
	Current Data Center Structure
	This is bad!
	I/O Consolidation
	Consolidated Data Center
	Gateway-less FCoE
	FC vs. FCoE
	FC Forwarding
	FCoE: FC over Ethernet
	FCoE Forwarding
	I/O Consolidation With FCoE
	PFC: Priority-based Flow Control
	ETS: Enhanced Transmission Selection
	DCBX: Data Center Bridging eXchange
	Agenda
	Why Standards?
	Standards for FCoE
	When Are Standards “Done?” (1)
	When Are Standards “Done?” (2)
	When Are Standards “Done?” (3)
	When Are Standards “Done?” (4)
	When Are Standards “Done?” (5)
	Status of FCoE Related Standards
	More Specifically…
	The FCoE Standard
	Agenda
	FCoE Myths (1)
	FCoE Fabric
	FCoE Myths (2)
	FCoE is a Layer 3 Protocol
	FCoE Myths (3)
	FCoE is a Layer 3 Protocol
	For Additional Information…
	Thank you!

