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EED Introduction

Flash Memory Summit

= |ncrease in use of GPUs and NVM in DC

= System designers need:
 Efficient resource deployment
« High-BW, low-latency interconnect
* Flexible, composable architectures

= There are restrictions in standard PCle that
present challenges for system design
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Fiﬂ PCle Hierarchy Restriction

Flash Memory Summit

= PCle hierarchy is restrictive, making scale out
challenging
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I:'iﬂ PCle Hierarchy Restriction: Host 1
Flash Memory Summit R—
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I:'iﬂ PCle Hierarchy Restriction: Host 2

Flash Memory Summit
Host 2
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Fiﬂ PCle Hierarchy Restriction: Host 3

Flash Memory Summit
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ﬁﬂ PCle Hierarchy Restriction (continued)

Flash Memory Summit

* The multiple links required for transparent
scale out complicates design and decreases
efficiency
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m PCle Single Domain Restriction

Flash Memory Summit

= PCle is single domain
e Unused EPs are stranded GPU | GPU | 56D

e Complicated, non-standard e
NT drivers required for

GPU SSD

sharing

| | GPU || |

; . |:|Inuse
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EB PCle Fabrics for Scaling

Flash Memory Summit

= Fabric routing is proprietary, non-hierarchical
* Fabric links are shared among hosts

: FW-Virtualize
: Host Domain
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m PCle Fabrics for Scaling (continued)

Flash Memory Summit

= FW running on embedded CPU virtualizes a
simple switch compliant with the PCle spec

Flash Memoty Summit 2018 Fabric Domain y
Santa Clara, &
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PCle Fabrics for Scaling (continued)

Flash Memory Summit

* Embedded CPU handles the control plane,
but data is routed directly by switch HW
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ED Device Sharing on a PCle Fabric

Flash Memory Summit
= Unused devices can be o swic, TR
dynamically assigned (no [mmm
onger stranded) o
= | ow-latency, high-BW o0 PP sso
P2P within the rack n
» Standard drivers to simplify |[E0eeu] =50

system development W e

U d
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ED Multi-host Sharing of SSDs

Flash Memory Summit

= Fabric resources assigned by function
= SR-IOV: EP appears as multiple functions

Flash Memory Summit 2018 Virtual Configuration Space
Santa Clara, CA — Presents a standard NVM for in-box drivers
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m Demo: Multi-host Sharing of NVMe and GPUs

Flash Memory Summit

= Dynamic partitioning of GPUs and multi-host
sharing of SR-IOV SSDs in real time

e Standard host drivers in Windows Server 2016
and Ubuntu Server 16.04 LTS
= GPU P2P transfers across the fabric

« CUDA P2P BW test and TensorFlow cifar10
iImage classification multi-GPU training algorithm



m Demo: Multi-host Sharing of NVMe and GPUs

Flash Memory Summit (CO ntinued )

All GPUs are assigned
to Host 1 to increase

performance

—_— —— e

E
E

Fabric managed
through UART

Multi-host
sharing of SR-
IOV NVM
Flash Memory Summit 2018 device
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Demo: Multi-host Sharing of NVMe and GPUs

Flash Memory Summit (CO ntinued )

Domain Virtualized as a

Spec-compliant PCle Switch

v = PCl Express Root Port
v @ PCl Express Upstream Switch Port
v @ PCl Express Downstream Switch Port
G NVIDIA Tesla M40
v @ PCl Express Downstream Switch Port
53 NVIDIA Tesla M40
v @ PCl Express Downstream Switch Port
3 NVIDIA Tesla M40 24GB
v @ PCl Express Downstream Switch Port
53 NVIDIA Tesla M40 24GB
¥3 PCl Express Downstream Switch Port
¥ PCl Express Downstream Switch Port
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NVM VF Appears as a
tandard NVM Device

- M Drive Tools  SR-10
Home Share View Manage
« v A » ThisPC > SR-IOVNVM (D) »
~
Name Date modified Type

# Quick access

B Deskiop . New folder M File folder
[ libeudnn7_7.1.1.5-1+ cudad.1_amd6d.deb DEE: File

FDownlosds 4 e e 701,51+ cudad.]_amdA.. DEB File

[& Documents  # [ ipcudnn7-doc_7.1.1.5-1+ cudad.1_amdd. DEB File

[&] Pictures # B Testot Text Document
[ This PC

[ Desktop

| Documents

- Downloads

b Music
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Demo: Multi-host Sharing of NVMe and GPUs
continue

Flash Memory Summit

CUDA P2P Bandwidth Running Tensorflow Model

P2P Conne ty Matrix
D\D 3

nabled Bandwidth Matrix (GB/
1 P 3
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m Demo: Multi-host Sharing of NVMe and GPUs
(continued)

Flash Memory Summit
Host 1 workload completes

and GPUs are released
back into fabric pool

—_— _——

Fabric Domain

GPU

W
W

Flash Memory Summit 2018
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m Demo: Multi-host Sharing of NVMe and GPUs
(continued)

Flash Memory Summit
Spare GPUs are

assigned to Host 2

—_— —— e

E
E
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Demo: Multi-host Sharing of NVMe and GPUs
continued

Flash Memory Summit

Domain Virtualized as a NVM VF Appears as a
Spec-compliant PCle Switch Standard NVM Device

ubuntu@bbyapps-ubuntulb®4-se:"5 Is sdev

NUIDIA Corporation GM200GL [Tesla M401 hidraul loop3 nunenip2 tty2 ttyb ttyS20  userio
NVIDIA Corporation GM200GL [Tesla M401 hideawe. | Ioops BEt ftocn fioco fihael” b
2 z hidraw3 loop5 PPP tty21 ttybl ttyS22  vesl
Samsung Electronics Co Ltd Device a822 hpet loopé psaux ttyzz tty6z ttyS23  ucs2
loop? ptmx snapshot  tty23 tty63 ttyS24  ves3
hurng loop-control ptpo ttyz24 tty? ttyS25  vest
i ptpl stderr ttyz2s ttyd ttyS26  vesS
mce log stdin ttyz6 tty9 ttyS2?  ucsb
mem random stdout ttyz? ttyprintk ttyS28 ucsa
i bandwidth rfkill tty ttyz8 ttyso ttyS29  ucsal
H 1 1 i rtc ttyo tty29 ttys1 ttys3  ucsa2
I n OWS OS I u n n I n g i rtcO ttyl tty3 ttysio ttyS30  ucsa3
i netuwork_latency sda ttylo tty3o ttysil ttyS31  ucsat
. . . initctl network_throughput sdal ttyll tty3l ttys1z ttyS4 vcsas
null sda2 tty12 tty3z ttyS13 ttyss ucsab
During Dynamic Reassignment
kun nvidial sdb ttyl4 tty34 ttyS15 ttys? vga_arbiter
nvidiactl sdbl ttyls tty3s ttySi6 ttysSs vhci
log nvidia-uvn sdb2 ttyle tty3e ttyS1? ttysS9 vhost-net
v Display adapters numed sdb3 tty1? tty3? ttys18 uhid zero
numednl sdc ttyls tty38 ttys19 winput
[_;‘ ASPEED Graphics Family(\"."DDM) i numednipl sdel tty19 tty39 ttysSz urandon
Jubuntu@bbyapps-ubuntul604-se:™§ 1s /mnt
r“ NVIDIA TESla M40 libcudmn?_7.1.1.5 64.deb It 1 Test.txt

5§ NVIDIA Tesla M40
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Demo — Multi-host Sharing of
Flash Memory Summit NVMe and GPUS

CUDA P2P Bandwidth = PCle spec-compliant
host domain

e " Simple management
R = Standard drivers
P oS s = Dynamic reassignment
appears as spec-
compliant surprise-plug

Bidirectional PZ2P=Enabled Bandwidth Matrix (GB/s)
DND 0] 1

Flash Memory Summit
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M Summary

Flash Memory Summit

Microsemi’'s Switchtec PAX Switches CM:cmsem:
enable new architectures for next-gen iy

solutions |
Benefits of PCle fabrics with PAX: -

e Scalable, low-latency, cost-effective

o Simple Management (PCle, UART, OMiCI'Oseml:

TWI, Ethernet) a @Mlcnocmp company

e Multi-host sharing of SR-IOV NVMe Live Demo at
devices | Booth #213

o Standard host drivers .
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