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Disclaimer 

Presentation Disclaimer: All opinions, judgments, recommendations, 

etc. that are presented herein are the opinions of the presenter of the 

material and do not necessarily reflect the opinions of the PCI-SIG®. 
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Agenda 

ÁDifferent approaches to fabric for rack 

VTraditional approach 

VHow new approach differs 

ÁGoals of the program 

ÁImplementing the concepts 

ÁMultihost systems 

ÁFabric management 

ÁWhat we learned 

ÁStandardization 
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Todayôs Data Center 
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Converged Fabrics with 
PCIe® ï Implement Now 
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Next Phase 
Simple Retimers 
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Taking PCIe Out of the Box 
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Advantages of Convergence 

ÁFewer components in system 

VOnly translate/bridge to go outside rack 

VMost devices already have PCI Express connection 

VPower savings 

VCost savings 

ÁBetter throughput 

VResults from an iperf benchmark on two, 8 core Xeon 
servers connected back to back, Linux RHEL 5.6 

 

 

PLX NIC software 

x8 5GT/s link 

10Gbe Server 

Adapter 

Throughput 22 Gb/sec 9.8 Gb/sec 

Receive CPU% 11% 11.5% 
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Important Goals of Program 

ÁNeed to apply lessons that previous approaches 
have taken that limited their success 

VNeed to focus on incremental migration ï no forklift 

VLeverage the infrastructure that already exists 

ÁShared I/O 

VNeed to provide easy migration from existing systems 

VNo changes to currently available hardware (SR-IOV) 

VNo changes to third party drivers or applications 

ÁHost-to-host 

VNo changes to existing applications 

VLeverage existing networking software infrastructure 
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Implementing the Concepts 

ÁHave demonstrated software-based approach 

VStart with standard hardware & drivers 

VModify with software emulation to prove concept 

ÁCreating subsystems to take it to the next step 

VPlug-in cards for standard servers 

VPCI Express Fabric switch 

VSoftware components to complete system 

ÁImplementation uses PCIe extensions 

VCompletely compatible with standard spec 

VEventual standardization is goal of initiative 
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Proving the Concept 

ÁStandard PCI Express-based module 

ÁStandard QSFP+ connectors 

ÁSpecial software drivers to show communication 
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Early Fabric-Based System 

Á Exists today 

Á Standard hardware 

Á Special-purpose software 
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Completed Fabric System 
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... 

QSFP+  

QSFP+  

QSFP+  

Á Next step 

Á Provides central routing 

Á Scalable system 

Á Built on standard PCIe 
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Multi-host Through Partitions 

ÁVirtual switches created 

ÁSeparate domains for each host 

Á I/O is attached to a domain 

ÁDomains can be changed for failover 
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Failover for Partitions 

ÁHost fails 

ÁAssign I/O to new host 

ÁThis system can be built today 
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PCI Express-based 
Fabric Architecture 

ÁMultiple hosts & I/O end points 

ÁAny host can share SR-IOV I/O with standard software 

ÁManagement CPU initializes and controls system 

ÁHost-to-host communication through DMA or PIO 
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I/O Virtualization Mechanisms 

ÁMR-IOV:  Multi-Root I/O Virtualization 

VSpecification driven by the PCI-SIG workgroup 

VAllows multiple hosts to share an MR-IOV endpoint 

VNew Infrastructure ï needs new end points & switches 

VLimited success in creating end points 
 

Á SR-IOV: Single-Root I/O Virtualization 

VSpecification driven by PCI-SIG workgroup 

V Implements a single Physical Function and multiple Virtual 
Functions 

VNeeds new endpoints only ï they have been created 

17 Copyright © 2012, PCI-SIG, All Rights Reserved 



PCI-SIG Developers Conference 

Building on What Exists 

ÁGoal of providing multi-root I/O sharing 

VUse existing infrastructure 

VNot compatible with MR-IOV 

ÁUse SR-IOV hardware and drivers 

VNo need to modify existing products 

ÁProvide host-to-host using well-understood 
mechanisms 

VMaintain existing software whenever possible 
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Errors on the Fabric 
Downstream Port 
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Error on Downstream Port 

Downstream Device Removed 

Downstream Device could be replaced 
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Errors on the Fabric 
Host Port 
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PCI Express Fabric 
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Managing the Fabric 

ÁMultiple hosts & I/O end points 

ÁAny host can share SR-IOV I/O with standard software 

ÁManagement CPU initializes and controls system 

ÁHost-to-host communication through DMA or PIO 
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Fabric Management Software 
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Management CPU Functions 

ÁFabric enumeration and configuration 

ÁI/O sharing management 

ÁPort configuration 

VIdentify what features are available 

ÁManage hot-plug events 

ÁInterface to existing network management 
frameworks 
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Fabric Boot Sequence 
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Host-to-Host Communication 

ÁMultiple hosts & I/O end points 

ÁAny host can share SR-IOV I/O with standard software 

ÁManagement CPU initializes and controls system 

ÁHost-to-host communication through DMA or PIO 
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Basics of DMA on Fabric 
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