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FC and the Data CenterFC and the Data Center

• Virtualization

• N-Port ID Virtualization

• Distributed Services

• FC Fabric Gateways & Routers

• Virtual Fabrics

• FCoE
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What is Virtualization?What is Virtualization?

• Virtualization is an Abstraction
– Server

– Network

– Storage

• What is an Abstraction?
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Virtualization is EverywhereVirtualization is Everywhere

• Benefits
– Pooling of resources

– Rapidly deploy new applications

– Increase resource utilization

– Over-subscribe resources

– Lower acquisition cost and TCO
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Where is Virtualization?Where is Virtualization?
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What is Storage Virtualization?What is Storage Virtualization?

• An abstraction of storage that separates 
– Host view 
– Storage system implementation

• Makes invisible to host:
– physical pathing
– device characteristics
– physical data location

• Provides Location and Implementation 
Transparency

• Dynamic
– Enables transparent “on the fly” reconfiguration
– Allow data location to change transparently to host environment

• There are a lot of different types and approaches 
and degrees of storage virtualization
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Fabric
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Fibre Channel RoutingFibre Channel Routing
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Standard Fabric LoginStandard Fabric Login

Switch 
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Switch
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Fabric Login 
Controller

Port_ID 
Allocate
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WWPN1

Login Accept
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Port_ID is tightly couple with switch port

Area_ID often represents switch port

Device_ID represents: 

• “00” FL_Port for FCAL

• ALPA attached device for FCAL, 

• “00” in most cases for Point-to-Point
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NPort_IDNPort_ID VirtualizationVirtualization

Switch 
Domain 

ID 02

Switch

WWPN 1

NPIV 
Switch

Name 
Server

WWNN 
WWPN 
Port_ID

Fabric Login 
Controller

Port_ID 
Pool

Area_IDs
00 01 02 03 04 05Fabric Login

WWPN1

Login Accept
WWPN1 020000

Virtual HBAs

FDISC
WWPN2

FDISC Accept
WWPN2 020001

FDISC
WWPN3

FDISC Accept
WWPN3 020002

FDISC
WWPN4

FDISC Accept
WWPN4 020003

Port_ID Table
WWPN1 020000
WWPN2 020001
WWPN3 020002
WWPN4 020003

WWPN 2 WWPN 3 WWPN 4

© Copyright 2009 Howard Goldstein Associates, Inc. HGAI All Rights Reserved. WWW.HGAI.Com



Slide 15

N_PortN_Port ID VirtualizationID Virtualization

• N_Port virtualization enables an N_Port to acquire 
multiple N_Port IDs (addresses)
– Each address has the appearance of a separate N_Port to other 

ports

– Separate WWN is used for each address

– Each address maintains a separate context

• The initial address is acquired using FLOGI
– Additional addresses are acquired by FDISC

• An address can be relinquished using LOGO

• All virtual N_Ports share the same physical link
– BB_Credit is shared by all virtual N_Ports

– Link Reset, Link Initialization or Link Failure affects all virtual 
N_Ports on that link
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Fibre Channel Gateways,
Routers & Virtual Fabrics
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Distributed ServicesDistributed Services

Page 470: Figure 124

Three-Switch Fabric

Three Instances of a
Distributed Service
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Fabric Expansion Fabric Expansion –– 2 Separate Fabrics2 Separate Fabrics
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Fabric Expansion Fabric Expansion –– 2 Separate Fabrics2 Separate Fabrics

Fabric 1

Fabric 2
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Fabric Expansion Fabric Expansion –– Inter Switch LinkInter Switch Link

ISL
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Merged Fabric

Fabric Expansion Fabric Expansion –– Inter Switch LinkInter Switch Link

ISL
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Fabric InitializationFabric Initialization

• Fabric initialization includes a series of 
actions: 
– Negotiate the link speed, if supported 

– Determine the switch port operating mode 

– If an F_Port or FL_Port, wait for node port to initiate 
login 

– If an E_Port, Exchange Link Parameters and Switch 
Capabilities with neighbor 

– Select a principal switch 

– Request/Assign Domain_IDs 

– Build routing tables and select paths
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IP FC SwitchFC Switch

Fibre Channel over IP (FCIP)Fibre Channel over IP (FCIP)
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IP

Fibre Channel over IP (FCIP)Fibre Channel over IP (FCIP)
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IP

Multipoint Fibre Channel over IP (FCIP)Multipoint Fibre Channel over IP (FCIP)
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IP

Multipoint  FCMultipoint  FC--FC Router FCR with FCIPFC Router FCR with FCIP
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Fibre Channel RouterFibre Channel Router
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Multiple Fabric Address TranslationMultiple Fabric Address Translation

Page 326: Figure 140
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Security, Zoning and Virtual FabricsSecurity, Zoning and Virtual Fabrics

• Zoning limits the ability to discover (soft zoning) or 
access (hard zoning) other ports
– Does not limit access to well-known services
– Does not provide authentication of entities

• Virtual fabrics provide isolation between instances 
of services
– Separate Name Server, Fabric Controller, Zoning, FSPF 

Database and routing tables

• Security provides authorization, authentication and 
encryption
– Which devices can join a fabric and which ports can connect to 

other ports
– Means to authenticate the identity of entities
– Encryption provides confidentiality
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Virtual FabricsVirtual Fabrics

• Virtual fabrics enable a single physical fabric to 
appear as multiple virtual fabrics (VSANs, 
LSANs)

• Each virtual fabric has all the characteristics of 
a normal fabric. Each has its own:
– Address space

– FSPF routing database

– Zoning

– Name Server

– RSCN registration and distribution

• Virtual fabrics enable consolidating multiple 
separate fabrics into a single physical fabric
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Example Fabric Physical ConfigurationExample Fabric Physical Configuration
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Virtual Fabric 1Virtual Fabric 1
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Virtual Fabric 2Virtual Fabric 2
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Shared ISLs and Frame TaggingShared ISLs and Frame Tagging
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FCoE
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Applications and NetworksApplications and Networks

• Today, each application class has its own 
interface
– Networking: Ethernet

– Storage: Fibre Channel (or SAS or SATA)

– Clustering: Infiniband

• This results in three different networks
– Three different adapters for each system or server

– Three different fabrics, cables and switches

– Three different skill sets and tools

– Three different management facilities
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I/O Consolidation in the Data CenterI/O Consolidation in the Data Center

FC HBA IB HCA Ethernet NIC

FC IB Ethernet 

Processor Memory

SAN IPC LAN 

HBA HCA NIC

Unified Data Center Fabric
SAN, IPC, LAN 

Information Flow Requirements
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I/O Consolidation in the Data CenterI/O Consolidation in the Data Center

FC HBA IB HCA Ethernet NIC

FC IB Ethernet 

Processor Memory

Unified Data Center Fabric
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I/O Consolidation BenefitsI/O Consolidation Benefits

– Adaptor: NIC for Ethernet/IP, HCA for InfiniBand, Converged Network Adaptor 
(CNA) for FCoE

– Customer Benefit: Fewer NIC’s, HBA’s and cables, lower CapEx, OpEx

CNA
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FC HBA

IB HCA

FC Traffic

FC Traffic

IB Traffic

iSCSI
or
InfiniBand 
or
FCoEIB HCA IB Traffic

NIC Ethernet Traffic

NIC Ethernet Traffic
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The Drive for I/O ConsolidationThe Drive for I/O Consolidation

• Multicore – Multisocket CPUs

• Server Virtualization software (Hypervisor)

• High demand for I/O bandwidth

• Reductions in cables, power and cooling, 
therefore reducing OpEx/CapEx

• Limited number of interfaces for Blade 
Servers

• Consolidated Input into Unified Fabric
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I/O Consolidation in the Data CenterI/O Consolidation in the Data Center

FC HBA IB HCA Ethernet NIC

FC IB Ethernet 

Processor Memory

Unified Data Center Fabric
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Ethernet FC IB
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I/O Consolidation in the Data CenterI/O Consolidation in the Data Center
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Ethernet FC IB

CNA

CNA

CNA

I/O Consolidation in the Data CenterI/O Consolidation in the Data Center

FC HBA IB HCA Ethernet NIC

Converged Enhanced Ethernet – 10 GE
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Separate Interfaces and NetworksSeparate Interfaces and Networks
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Ethernet as a “Fat Pipe”Ethernet as a “Fat Pipe”

• One barrier to using Ethernet as the basis for a converged 
network has been the limited bandwidth that Ethernet has 
historically provided

• As Ethernet bandwidth increases, more traffic can be carried 
via fewer physical links
– With the advent of 10 gigabit Ethernet (10 GBE), the available 

bandwidth now offers the potential to consolidate all of the traffic types 
over the same link
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Converged Enhanced EthernetConverged Enhanced Ethernet

• Why not use a single “converged” network?
– Fewer adapters, cables and switches

– Especially important in the data center or blade servers
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Benefits of a Converged Network ApproachBenefits of a Converged Network Approach

• The benefits of a converged network are:
– A server now has a single adapter replacing multiple 

different types of adapters that were required when a 
different type of network was used for each class of 
application traffic.

– The datacenter has a single network Instead of two, 
or three, different networks. This means a single 
network to install, manage and maintain.

– The number of cables and connections is dramatically 
reduced.
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FibreFibre Channel LevelsChannel Levels

Exchange and Sequence Management
Frame Structure
Classes of Service
Flow Control

8b/10b Encode/Decode
Ordered Sets
Link Control Protocols

Physical Interface
Optical and Electrical Interfaces
Cables, Connectors, etc.

Common Services

Other ULPs

Other FC-4s

Small Computer
Systems Interface-3

(SCSI-3)

Block Multiplex
Channel

(FICON/ESCON/FIPS)

Fibre Channel
Protocol for SCSI-3

(SCSI-FCP)

Fibre Channel
Single Byte Cmd. 

Sets

Fibre Channel Level 3
(FC-3)Fibre Channel

Basic Link Services
Extended Link Services

Generic Services
Fibre Channel Level 2

(FC-2)

Fibre Channel Level 1
(FC-1)

Fibre Channel Level 0
(FC-0)

Virtual Interface 
Architecture (VI)

Internet Protocol
(IP)

Fibre Channel
Virtual Interface

(FC-VI)

IP over Fibre Channel
(IPFC)

N
o

d
e

_P
o

rt




