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Enabling the Use of Data
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@0“[’1801:%14

100Gb/s Adapter, 0.7us latency

| 'ionnect% 4]
Comea Ly

150 million messages per second
(10/25/40/50/56/100Gb/s)

Switch E% 2

36 EDR (100Gb/s) Ports, <90ns Latency
Throughput of 7.2Tb/s
7.02 Billion msg/sec (195M msg/sec/port)

Spectrum

32 100GbE Ports, 64 25/50GbE Ports
(10/25/40/50/100GbE)
Throughput of 6.4Thb/s

Transceivers

Active Optical and Copper Cables A

(10/25/40/50/56/100Gh/s)

VCSELs, Silicon Photonics and Copper /
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Switch Ethernet
GConsortlum

= FEARRIN = v SIS, SORF L PR By g
IR 55 i ANAF i 19 5 PR 0 295

TOR
Switch

TOR
Switch

= FAIEIE SEI25Gbps, X iE S2H50Gbps

" FEARRIISHN, 25GHT kAN Ak 55 % ERIS — K
DL M 22 1 (Dell’Oro in 2014)

Me[lannx
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Mellanox

SIMPLICITY PERFORMANCE SCALABILITY
+ Intelligent Visibility « 10X Lower Latency - Lower Power

« Cloud Agility & QoS - Zero Packet Loss - 2X Forwarding Table
« Automation I - Smart Buffers  Lowest $$/Gbps
: . —) |\ —

" B BB SRR

“F1A, £4R TEST
= £ RHEE M 10-15fERIZE R RS RE
- BT HUIARAE AL, SCLEE O 4 B 100 \
= {KZEiS: 300ns, 1K€50% Mellanox Spectrum vs. Broadcom Tomahawk
= (KIh4E

REPORT
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<
OC“”‘U'US Cumulus’® Linux’
OONIE - Network

OPEDN _ Network OS
| e All new Operating
Compute Project SA| switches System
. default with - March 2016
e Switch ONIE
O Abstraction
Interface & N ,
Open MLAG /'VI\ |
« Contributed to GitHub Mellanox 7
¥ ocp N | e .
. . av’
* Open SDK to GItHUb bﬁgvoer::::rl:v?a]re Cumull:s‘ Linux’
 OCP Switch Hardware ( Network OS
OPEN -y \_ 4

& ETHERNET
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InfiniBand - 100Gb/s RoCE* - 100Gh/s

* RDMA over Conver ged Ethernet
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Mellanox

iISCSI Bandwidth with ESXi iSCSI 10Ps with ESXi
5.0 160
45
139
A5 140
= 4.0 3.8 —
= 120
g 35 7 -
@ 30 B 2 100
[ =] 78
; 25 . ETCP/IP 3 80 ETCP/IP
£ 20 ———  4RDMA £ 60 51 54 4 RDMA
§ 1.5 e = 0
F 10 0.4 0.4 |
0.5 : : S 20 -
oo e | o | |
One VMs Two VM One VM Two VMs

= RDMA i fg AL A7
o iy T AIOPS
o WEFCPURHZH

o HRENE
Test Setup: ESXi 5.0, 2 VMs, 2 LUNS per VM

ISERFAXFiISCSI, HEIEHL0ME, IOPSIRHA2.5=
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= RDMAH F&VDIESE A7 2
« Mellanox ConnectX-3 RoCEhni#iJj ) 124 [ficache
o AN TTCP/IPHI60A L1, ROCEN| LA 5% 15140 e 1M

Intel 10GbE, iSCSI/TCP
ConnectX3 10GbE, iSCSI/RDMA (iSER)

ConnectX3 40GbE, iSCSI/RDMA (iSER)

20 40 60 80 100 120 140 160
Number of Virtual Desktop VMs

http://mwww.mellanox.com/related-docs/whitepapers/SB _Virtual Desktop Infrastructure Storage Acceleration Final.pdf

iISER/RDMA 3% &2 3 ELIEm

ConnectX
iSCSI
using
RDMA

Active

Nytro
MegaRAID
Flash
Cache
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VM 1

' VF DriverJ

VM N

VF Driver Virtual NIC Virtual NIC

: Virtual Switch
Hypervisor
PF Driver
L)
PCle Bus
v | \
Virtual = Virtual . Virtual Physical Function

Function Function

M ' NIC Embedded Switch
Mellanox

Mellanox M+ — &£ SR-I0OV
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Overlay Networks (VXLAN/NVGRE/GENEVE) Acceleration

Mellanox

Virtual Overlay Networks Simplifies
Management and VM Migration
ConnectX-3 Pro
Overlay Accelerators Enable
Bare Metal Performance

NVGRE/VXLAN Overlay Networks

Virtual Domain 2

Virtual Virtual Domain 3
View
Physical Y A
view M@M g =2 o) oe) o]
Y,
Server . \ Server
\_ = LSS\ allanox SDN Switches & Routers Y,

Overlay Network Virtualization: Isolation, Simplicity, Scalability
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NSX

nuagenetworks gg PLUMgr‘Id 3
= Overlay Networks/f/;# ;
o fiitk, HzML, WP 2
« Pl B A m |
o IH APl overlay networks<s g 2 N E & oo
ZARGIZAIIE PN ”
o JHFECPURR IR, FREHIM LA & 10 -
" iR )7 %5 ConnectX-3/4 N
 Overlay Network fifi £} E1 251 i i3

o emMggEtE, FEIKCPUS

Throughput with and without VXLAN Offloading with 9000B msg size
40

Throughput (Gbps)

Number of VM pairs

http://mwww.mellanox.com/related-docs/whitepapers/WP_Plumgrid_Mellanox.pdf

MellanoxfiniEOverlay Networks, &5 ERHMobility
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" RN E
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OVSHikernel#p |

SDN or Other Network
Orchestration

eSwitch eSwitch eSwitch
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/ Neturon-ML2
support for
mixed
environment

(=TS
RIOV)

Compute Servers

VM || VM | VM

Open-iSCSI
with iSER

Mellanox
Neutron
Agent

(RDMA)

Y :L”..tﬁ%: |

Z

Neutron :
Hardware
support for
security and
iIsolation

Controller Nodes

OpenStack
Management Services

n Horizon

openstack Dashboard

Cood

Mellanox Neutron
. =]
Plugin
Adapter iT ,_Li,'

Converged

Mlellannx

4 ZEEE—

Service/Storage Network
| S -"'Ml{tlﬂGbEfFDR}

]

NAT

Mellanox |

Network (EL D
Nodes

CloudX

Storage Servers

OpenStack Cinder l“ﬁ_
—

[ RDMA | Raid |

ey
2

—

Mellane
L

Adapter

L

Public Network

Accelerating
storage

access by up
to 5X

cinder

@ ceph

<> Management Network
Storage Network
<> Service Network

Mellanox

TECHHNOLOGIES

-~

MIRANTIS
Pure Play

L FEHOpenStack
VN

Mirantis
Partner

Certified

‘ redhat

CERTIFIED

Partner

~

INn-BoX

pRemkk

HAVANA

ICEHOUSE

KILO

OPENSTACK GOES TO ELEVEN

+«——= Public Network

/

.

INFINIBAND"

TRADE ASS50CIATION

ﬁ Ethernet

/

OpenStack Plugins3E#IMellanox M4 50penStack B FTo4E &R, 4], FEHE
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6,000
5,475 5,495
Single Client Throughput and Transaction Capabilities 5,000
o o 4,300 4,350
2500 - 120000
Q 100000 4,000
m 2000
£ - 80000
£ 1500 ]
&= GOODD T
g 1000 3,000
E 40000
00 - 20000
o | 0 2’000
1GhE 10GhE A40GhE
e Bandwidth [M8]  —te=Il0Ps
1,000
O Ceph fio_rbd 64K random read Ceph fio_rbd 256K random read
&
Q m40 Gb/s (MB/s) m m56 Gb/s (MB/s) =

redHat ceph
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Microsoft Azure % H Mellanox 40GbE RoCE

Mellanox

TECHHNOLOGIES

Storage is Software Defined, Too
* We want to make storage clusters scale cheaply on commodity

* Erasure Coding provides durability
of 3-copy writes with small (<1.5x)

A complete virtual network needs storage | overhead by distributing coded
as We” as Computel blocks over many servers l " —

* Lots of network 1/0O for each : .
storage 1/0 ' l ’
How do we make Azure Storage scale? |

* Remote DMA primitives (e.g. Read address, Write address) implemented on-NIC

* RoCE enables Infiniband RDMA transport over IP/Ethernet network (all L3)
* Enabled at 40GbE for Windows Azure Storage, achieving massive COGS savings by

RDMA — High Performance Transport for Storage
33330 W

. Buffer 8

« Zero Copy (NIC handles all transfers via DMA)
* Zero CPU Utilization at 40Gbps (NIC handles all packetization)
* <2us E2E latency

eliminating many CPUs in the rack

All the logic is in the host:
Software Defined Storage now scales with the Software Defined Network

To make storage cheaper, we use lots more network!

Just so we're clear...

“To make storage cheaper we use lots more network!
How do we make Azure Storage scale? RoCE (RDMA
over Ethernet) enabled at 40GbE for Windows Azure
Storage, achieving massive COGS savings”

40Gbps of I/0 with 0% CPU

T=Tomm.|

RDMA 40GbE #BiMicrosoft Azure P& KERA
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#\i(VM (THEBRURR ) al (RDMA) o
10GbE E2E Network with RoCE o S, REEK
HERE, HTVRE

TEAFEN BN, P AE

Rl ST EAR A B

© 2013 Mellanox Technologies - Mellanox Confidential -




Thank You

\'.

\

/TTTINN

/78 TR

Mellanox

TECHNOLOGIES,
: \‘ Q

Mellanox

TECHNOLOGIES

Connect. Accelerate. Outperform.”



