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Topics

ÁNext Generation Data Center Networks

ïStorage over Ethernet technologies:

ÅRequires Converged Enhanced Ethernet (CEE)

Also called ñLossless Ethernetò

ÅFCoE   (Fibre Channel over Ethernet)

ÅDCB   (Data Center Bridging)

ïNew test requirements

ÁJDSU 10GE/FCoE products
ÅAnalyzer 

ÅJammer 

ÅLoad Tester

ÅDelay Emulator
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The Future: Converged Enhanced Ethernet
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Fibre Channel over Ethernet (FCoE)

ÁWhat is FCoE?
ïEmbeds the entire FC frame into an Ethernet frame, using Ethernet transport

ïUses FCoE Initiation Protocol (FIP) for link management

ÁWhy FCoE?
ïSeamlessly link to the existing SANs through Ethernet (no change to SAN apps)

ïExpands the capability of FC, while promising lower costs

ÁFCoE roll-out plan
ïT11Ratification: June ô09

ïFCoE components: shipping today

ïMainstream deployment: 2010
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Enhanced Ethernet & Data Center Bridging (DCB)

ÁWhat is Enhanced Ethernet and DCB?
ïConverged Ethernet prioritizes classes of service based on VLAN

ï DCB is the IEEE workgroup defining the necessary protocols for 

enhancement

ÅEnhance Ethernet to assure the network robustness required for storage traffic

ÅEnables network convergence through Ethernet 

ÁMissing behaviors in Ethernet to support storage traffic
ïGuaranteed delivery

ï Dedicated bandwidth and duplex links

ï Low latency

ï Security 

ÁDCB Protocols add these behaviors
ï Priority Flow Control (PFC)

ï Enhanced Transmission Selection (ETS)

ÅEE Switches setup the minimum guaranteed bandwidth/priority group

ïData Center Bridging Exchanges (DCBX)
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To serve traffic flow 

management similar to 

Buffer-to-Buffer Credit in 

Fibre Channel

Based on IEEE802.3x 

PAUSE per traffic class 

(priority)

Tx to send one PFC 

frame to pause virtual 

links
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DCB Protocols: Priority Flow Control (PFC)
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DCB Protocols: Enhanced Transmission Selection (ETS)

Setup the minimum guaranteed bandwidth among different priority groups

Dynamically optimizing bandwidth utilization among virtual links
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DCB Protocols: Data Center Bridging Exchange (DCBX)

Communication bridge 

between pt-to-pt link to 

setup the priority, priority 

group and traffic class 

for PFC and ETS

Enables  enhanced 

Ethernet
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DCB Protocols: Congestion Notification (CN)

Notifying rate limiter at 

the end stations to 

throttle down to prevent 

congestion propagation 

in network

End-to-end layer 2 

network management

All components in the 

network participating in 

CN exchanges

Large scale protocol
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The Testing Challenges of FCoE and DCB

Characteristics Testing Requirements

Network, Storage to 10GE Single platform for all protocols: FC, 

FCoE, iSCSI, 10GE etc

10GE link layer management: flow 

control

10G layer 2 network management:

Prioritized bandwidth control

Hardware based protocol analyzer

Effective BW saturation for testing PFC 

and ETS

End-to-End network management In-line tester to monitor all components

LAN/SAN convergence Single platform for LAN/SAN tests

LAN/SAN expertise combination
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JDSUôs FCoE Testing Solution Summary

ÁOffers a complete solution for comprehensive testing 

of FCoE on the single Xgig platform

ÁSuite of tools for functional testing on Converged 

Ethernet

ÁSoftware Traffic Generator for Storage (MLTT)

ÁOn 10G blades, offer multiple functions:

ïProtocol Analyzer

ïError Injection ïJammer

ïLoad/performance testing ïLoad Tester

ïTraffic shaper ïDelay Emulator*

* To be released product

SFP+ Blade

XFP Blade
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Test Case 1: Test PFC

Test target: PFC behavior of 

end nodes

Test challenge: need to insert 

user defined PFC frame even if 

the system is unable to saturate 

with high  frame rates

Solution: Xgig Jammer and 

Analyzer

Techniques: 

o Instantaneously insert or 

remove any frame (PFC) into 

live traffic

o Analyzers verify the PFC 

behavior of each link end

oFlood links with frame traffic
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Xgig Jammer
Server

FCoE CNA

FCoE switch

Inject PFC to pause any 

traffic class at CNA Tx

Inject PFC to pause any 

traffic class at switch Tx
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Test Case 2: Performance of FCoE Network
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FCoE

Switch

Medusa I/O Test

Xgig 

FCoE Analyzer

Xgig 

FCoE Load Tester

FC Storage

CNA hosts

FCoE Storage

Xgig 

FC Load Tester

Trigger

FC

Ethernet

Test target: FCoE switch 
performance

Test challenge: 

o DCBX, PFC and FIP 
compliance

o Topologies:
o FCoE to FC, 

o FCoE to FCoE 

o Multiple ports for large 
scale performance testing

Solution: Xgig Load Tester, 
Analyzer and MLTT

Techniques: 

o Analyzer the most recent 
protocol proposals

o Analyze FCoE and FC 
together

o High I/O-rate testing with 
Data Integrity testing 
(MLTT)

o Trigger analysis based on 
detected errors or injected 
errors


