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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

A Different approaches to fabric for rack

V Traditional approach
V How new approach differs

A Goals of the program

A Implementing the concepts
A Multihost systems

A Fabric management

A What we learned

A Standardization
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= Advantages of Clonvergence o

A Fewer components in system
V Only translate/bridge to go outside rack
V Most devices already have PCI Express connection
V Power savings
V Cost savings

A Better throughput

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

PLX NIC software 10Gbe Server

x8 5GT/s link Adapter
Throughput 22 Gb/sec 9.8 Gh/sec
Receive CPU%  11% 11.5%
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Important Goals of Program

A Need to apply lessons that previous approaches
have taken that limited their success

V Need to focus on incremental migration T no forklift
V Leverage the infrastructure that already exists

A Shared 1/0

V Need to provide easy migration from existing systems
V No changes to currently available hardware (SR-10V)
V No changes to third party drivers or applications

A Host-to-host

V No changes to existing applications
V Leverage existing networking software infrastructure
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" Implementing the Concepts
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A Have demonstrated software-based approach
V Start with standard hardware & drivers
V Modify with software emulation to prove concept
A Creating subsystems to take it to the next step
V Plug-in cards for standard servers
V PCI Express Fabric switch
V Software components to complete system
A Implementation uses PCle extensions
V Completely compatible with standard spec
V Eventual standardization is goal of initiative
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Proving the Concept

A Standard PCI Express-based module
A Standard QSFP+ connectors
A Special software drivers to show communication

PEX 8725
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*® Early Fabric-Based System '
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A EXxists today
A Standard hardware
A Special-purpose software

PEX 8725
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Completed Fabric System

QSFP+

A Next step

A Provides central routing
A Scalable system

A Built on standard PCle

QSFP+

PCI-SIG Developers Conference Copyright © 2012, PCI-SIG, All Rights Reserved 13



PCl ¢ PCI >
EXPRESS

7 Multi-host Through Partitions

A Virtual switches created

A Separate domains for each host

A 1/0 is attached to a domain

A Domains can be changed for failover

HOST 1 HOST 2 HOST 3

PCIl Express Switch

Downstream Downstream Downstream
POI’t POI"[ Port Port

PCle IO PCle 10 PCle 10 PCle 10
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Failover for Partitions

A Host fails
A Assign 1/O to new host
A This system can be built today

HOST 1 P T2 HOST 3

PCIl Express Switch

Downstream Downstream Downstream
POI’t POI"[ Port Port

PCle IO PCle 10 PCle 10 PCle 10
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Fabric Architecture

A Multiple hosts & I/O end points
A Any host can share SR-IOV I/O with standard software
A

Ve

A

HOST 2 HOST 4 L HOST x

‘]
PCIl Expresc< rabric
Downstream Downstream Downstream Downstream
Port Port Port Port
PCle IO PCle IO .Cle 10 PCle IO .
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1/O Virtualization Mechanisms’

——

A MR-IOV: Multi-Root I/O Virtualization
V' Specification driven by the PCI-SIG workgroup
V' Allows multiple hosts to share an MR-IOV endpoint
V New Infrastructure i needs new end points & switches
V' Limited success in creating end points

A SR-I0V: Single-Root I/0O Virtualization
V' Specification driven by PCI-SIG workgroup

V Implements a single Physical Function and multiple Virtual
Functions

V Needs new endpoints only 7 they have been created
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=% Building on What Exists

A Goal of providing multi-root I/O sharing

V Use existing infrastructure
V Not compatible with MR-10V

A Use SR-IOV hardware and drivers
V No need to modify existing products

A Provide host-to-host using well-understood
mechanisms

V Maintain existing software whenever possible
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Downstream Port

Error on Downstream Port

Downstream Device Removed

Downstream Device could be replaced

HOST 1 HOST 2 HOST 4 LI HOST x

72 |

PCIl Expresc< rabric
Downstream Downstream Downstream Downstream
Port Por Port Port
PCle IO .
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et Errors on the Fabric
Host Port
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Downstream Downstream Downstream Downstream
Port Port Port Port

PCle 10

Error on Host Port

Host Itself has an Error

HOST 2 HOST ST 4 mEmE HOSTx
w
P2pP

PCIl Expresc< rabric

PCle 10 .Cle 10 PCle 10 .
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Managing the Fabric
A
A
A Management CPU initializes and controls system
A
HOST 1 HOST 3 HOST 4 [ HOST x
PCI Express Fabric
PCle 10 -IO PCle 10 PCle 10 .
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** Fabric Management Software *

Management
Agents

Policy & Config
Database

Management API Interface

| &
Link Management :
Hot Pgllu g Domain Address Host -to - Host I/0 Sharing
Error Handling METRIGENTE! Management Management
L = |

PLX Management Port Hardware Driver
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= Management CPU Functions *

—abric enumeration and configuration
/O sharing management

Port configuration
V ldentify what features are available

A Manage hot-plug events

A Interface to existing network management
frameworks

D> v D
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™ Fabric Boot Sequence

HOST 1 HOST 3 HOST 4 LI HOST x

P2P P2P

Management
CPU

PCI Express Fabric
Downstream Downstream Downstream Downstream
Port Port Port Port
2 10 PCle IO PCle IO .

PCle 10

External
I/O
Enclosures
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'Host-to-Host Communication

5
v

A
A
A

A Host-to-host communication through DMA or PIO

HOST 1 HOST 2 HOST 3 HOST 4 | ] HOST x

PCI Express Fabric
Port Port Port Port
PCle 10 2 10 PCle 10 PCle IO .
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Basics of DMA on Fabric

Global
Memory Map
Host 1
r r |
/ Host 4 Host 4
Host 1 Buffer Host 4
Memory Memory
L HOPBT 1 HOXT 4
2P P 2P
- DIe 210
Downstream Downstream Downstream Downstream
Port Port Port Port
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