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= DataCenter Network EZiE?
= Next Generation Software Defined Networks

= Mellanox Open Ethernet & OCP 27|
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The Evolution of SDN

Mellanox
Switches are a Stanford guys “SDN” became Switch vendors The networking
gg#ﬂ g:ecg)giﬁd wanted to change a popular term made OpenFlow industry finally
cold as a paclgage the Iréetw_orklng — everything Is “an important delivers on the
from switch world using SDN protocol” promise of “SDN”
vendors OpenFlow

OPEN
w ETHERNET

OFEN

2010 2011 2012
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Jl= EcHE : from Closed to Open
Mellanox

Protocol
Stack

Open SDK

ONIE

OPEN
& ETHERNET
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J|l= EAHE : Interconnect HEK A2 =LA =}

Mellanox

= Traditional role — Connecting users
* 80% of traffic is North-South

= New role — Connecting devices
* 75% of network traffic is now going East-West

= New challenges
e Storage bottlenecks
e Latency and slow 1/O

Application Running

© 2014 Mellanox Technologies - Mellanox Confidential -



Jl= E&HE - from Modular to Scalable M

Mellanox

TECHHNOLOGIES

m Data Center Network Requirements Cost of Data Center Networks

« Cost and absolute performance $30 -
- Packaging oo | ~100%BW .
33% BW i

* Energy/heat )
-=-Fat-Tree (100% BW) /

4

e

Ly

o

[

=]
1

- Fault tolerance
m Fat-tree as basis for delivering on above challenges

« Regularity of the structure allows simplifying
assumptions to address challenges above

« Fat-tree built from 48-port switches support 27k hosts $0 +—=—=—n . . .
0 5000 10000 15000 20000 25000

o
o

Cos}n{USD millions)
=)

o

» Holds promise for cost, performance, energy Hosts

Source: Scale and Efficiency in Data Center Networks, Google / UC San Diego

1 e 11 1] 11 | L

Modular Switch Virtual Modular Switch

Expensive, Complex Cost Effective, Flexible

- Mellanox Confidential -
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KtAM|CH Software Defined Networks A\

Mellanox

EVN: Efficient Virtualized Network
Fully Integrated Solution Combines
RDMA, Convergence, & SDN/Virtualization

openstack

Efficient Virtualized Network (EVN) E}
Fully Integrated, World Class SDN Solution

Windows Azure

‘vmware

VIRTUALIZATION ACCELERATION CONVERGENCE W
RD'MA Compute

Networking
7z ! . Storage . redhat
INFINIBAND® Converged Y ) o o .
TRADE ASSOCIATION IROCE Fabrics t )

EVN: More than SDN - Efficient Clouds Need an Efficient Virtualized Network

© 2014 Mellanox Technologies - Mellanox Confidential - 9
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Mellanox

RN

@ PLUMgrid F‘-’?E L.‘"I LT:‘. —‘"-:__:
= e e +
(7Y) OPENCONTRAIL \\_;;‘m\_i
o S
B N
Software Defined Networks — Virtual Network Management — Overlay Network Tunnels Openflow

1. Centralized Software Based Control Plane
 Enables network virtualization

2. Overlay Networks — NVGRE/VXLAN/ Geneve
* Isolation, Scalability, Simplicity
* Mellanox accelerates overlay networks to offer bare metal speed

3. Industry Standard API — OpenFlow

* Enables an industry ecosystem and innovation

© 2014 Mellanox Technologies - Mellanox Confidential -



F|ZE 9| End to End SDN Interconnect solution

— Interconnect Offload Engines Mellanox

= Challenge: Implementing overlay networks in software dramatically increases overheads and costs
= Solution: Use interconnect offload engines to handle all networking operations up to the VM
= Benefit: Reduce application cost, cloud CAPEX and OPEX

. Oﬂﬂ@CtXig

The Foundation of Cloud 2.0 ’

The World’s First NVGRE / VXLAN Offloaded NIC

© 2014 Mellanox Technologies 11




X|[Z=9| End to End SDN Interconnect solution

- Mellanox 4| E %3 7t43t (Neutron) =21 €l Mellanox
Servers Manager
VM v VM || VM - )
I T ( OpenStack Manager |
) = = , [ Agent J\” Neutron ] SDN
L Plug-in Applications

OpenFlow
aent | | 4@ Openviow|

f —

OpenFlow Controller J

10/40GbE or Embedded Heana s, —
configure policy
| per VM vNIC

InfiniBand Ports Switch

lllllllllllllllllllll Mellanox

Compare eSwitch vs OVS
Qperf (TCP) Latency

= Deliver the best application performance

= Simpler to manage - Real-time NIC provisioning via OpenFlow /

= Provide tenant & application security/isolation

The Benefits of VM Provision & Fabric Policy in Hardware

Isolation, Performance & Offload, Simpler SDN

© 2014 Mellanox Technologies - Mellanox Confidential -



ConnectX-3 Pro QHZ|0| HIERIAE 7|&3

Mellanox

Virtual Overlay Networks Simplifies
NVGRE/VXLAN Overlay Networks Management and VM Migration

ConnectX-3 Pro
Overlay Accelerators Enable

- Bare Metal Performance
OpenFlow
Virtual Network
Management API
Virtual Domain 2
Virtual Virtual Domain 3
View »-

—Y
Ph I
View /B\E MWW

Server Server

§° *= Mellanox SDN Switches & Routers

Overlay Network Virtualization: Isolation, Simplicity, Scalability

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox

Data Throughput, Single VM

10.0
CPU Utilization
- 12.0
8.0
. 65% 10.0 -
| Improvement
6.0 - 8.0 -
f 79%
L ., § o Improvement
[} .
5
4.0
® 40 4
3.0
2.0 -
20
10 00 - t Lower
Higher Is Better
Is Better 0.0 B NVYGRE no offload B NVGRE with offload

B NVGRE no offload B NVYGRE with offload

NVGRE Initial Results

Higher Throughput for Less CPU Transport Overhead

© 2014 Mellanox Technologies - Mellanox Confidential -
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3

5

9

L

3

3

T

c

m

o
Higher
Is Better

25 1

20 1

15 -

10 -

5 -

Total VM Bandwidth when using VXLAN

600%
Improvement

/

I/
/

3VMs

ENO VXLAN  mVxLAN in software VxLAN HW Offload

CPU% J Bandwidth (Gbit/sce)

6.00 1
5.00 A
4.00 1
3.00 A

2.00 1

f//
0.00

10/

CPU Usage Per Ghit/sec with VXLAN

360%
\Improvement

3VMs
Lower

ENOVXLAN ~ WVXLANinsoftware B VXLAN HW Offload Is Better

VXLAN Initial Results

Higher Throughput for Less CPU Transport Overhead

© 2014 Mellanox Technologies
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Next Generation Software Defined Networks M

Mellanox

EVN: Efficient Virtualized Network
Fully Integrated Solution Combines
RDMA, Convergence, & SDN/Virtualization

openstack

Efficient Virtualized Network (EVN) E}
Fully Integrated, World Class SDN Solution

Windows Azure

‘vmware

VIRTUALIZATION ACCELERATION CONVERGENCE b
' -- SDN -v . RDlMA Compute

Networking
7z ! . Storage . redhat
INFINIBAND® Converged Y ) o o .
TRADE ASSOCIATION IROCE Fabrics t )

EVN: More than SDN - Efficient Clouds Need an Efficient Virtualized Network

© 2014 Mellanox Technologies - Mellanox Confidential - 16



RDMA: C|O[EFMIE} LY X}

Ol_l E‘I 77_" I:_l.! E U | % Mellanox

ZERO Copy

Application Application
Buffer Buffer

KERNEL

HARDWARE

| iy
Kernel Bypass Protocol Offload

Low Latency, High Performance Data Transfers

InfiniBand - 56Gb/s RoCE* - 40Gb/s

* RDMA over Converged Ethernet

© 2014 Mellanox Technologies
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TECHHNOLOGIES

» Application | Application
§ 1 Buffer 1 Buffer 1 2
o Buffer 1 Buffer 1
< (03
v Buffer 1 Buffer 1
RDMA over InfiniBand or
Ethernet
L
(a4
=
) NIC Buffer1l Buffer 1 NIC
[ -}
<
T TCP/IP
RACK 1 RACK 2
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Mellanox

(V] ]

&  ~53%CPU 3 ~88% CPU
i Utilization T Utilization
S S

d) Q

T ~47% CPU E ~12% CPU
g Overhead/Idle g Overhead/Idle
@ @

\

i

Al
l .
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ISCSI over RDMA (iSER): 4Hf| O| 22| Throughput

Mellanox

. *
RDMA Accelerates iSCSI Storage 5 OpenStack Storage Performance
5.5
Compute Servers | Storage Servers 5
M|l vm | vM | ||
‘ OpenStack (Cinder) |l s 4
=) =) = E
Hypervisor (KVM) 5‘ 3
: ; == 5 Q)
: Adaper — di%c;;pter :.c»al» D|sks ’ 1.3
0
e ———— e T ISCSI over TCP ISER
Mellanox - -
SWitChing Fabric * iSER patches are available on OpenStack

branch: https://github.com/mellanox/openstack

Built-in OpenStack Components/Management & Cinder/iSER to Accelerate Storage Access

20

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox

Single Interconnect for Compute, Networking, Storage
RDMA: InfiniBand & Ethernet (RoCE*)

There is no Fibre Channel in the Cloud!

Management - prio2

vMotion - prio3

Networking - prio4 ET
A .
Com Windows Server Vn'lwa re
—_— pute Hyper-\"
— Networking

Storage b
[

/
Converged Fabrics -.

56Gb/s InfiniBand
10/40Gb/s Ethernet

* RoCE: RDMA over Converged Ethernet

Web 2.0, Public & Private Clouds Converging on Fast RDMA Interconnects

© 2014 Mellanox Technologies - Mellanox Confidential - 21



Mellanox 7|t

Mellanox

TECHHNOLOGIES

CloudX Rack

Industry Standard Servers

« Each equipped with Mellanox ConnectX-3

10GbE/40GbE/InfiniBand Adapter
| | 5 vmware n
« Running Cloud Stack / Hypervisor | Microsoft
VMware, Hyper-V, KVM, or OpenStack Hyper-V/  openstack
Mellanox « Potentially using local disks/SSD for cloud storage or cache
Cables
%ﬁ;\ Mellanox High Performance & Density Switches
‘8. « Connected via 10GbE/40GbE/InfiniBand
'* menme e oo Sy ErE e e

« Delivering worlds' best cost/performance

. ———— 8 N —— 2 S g e e
i D A Pkt BT >~ - - -

High Performance RDMA Attached Storage

e From variety of partners H @

« And/or software based storage appliances (SDS) ceph

cinder

© 2014 Mellanox Technologies - Mellanox Confidential -



A 9| K| o O|THE|Off CHet X KX Ol OpenStack £ 3t

Neturon—MLZ

support for
mixed

environment

(VXLAN, PV,
SRIOV)

Compute Servers

VM || VM | VM

Open-iSCSI
with iSER
(RDMA)

Mellanox
Neutron

Agent

Y :L”..tﬁ%: |

2,

Neutron :
Hardware
support for
security and
isolation

Controller Nodes

ﬂ'penﬁtack n Hnrlzﬂn
Mana gement Services

openstack Dashboard

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

Mlellannx

I Storage Servers
Converged OpenStack Cinder l“ﬁ_
Service/Storage Network
A\ [EEEEER _Rowa T Raid
Mellanox
| e
[ ._‘\Iclﬁh--.{ Local Disks
Adapter
ar 2
,;
Network
Nodes Public Network

| Accelerating
E storage

access by up
to 5X

cinder

<> Management Network
Storage Network
<> Service Network

Mellanox

TECHHNOLOGIES

~

g Integrated with

Major OpenStack
Distributions

uju

MIRANTIS
Pure Play

Certified

‘ redhat

CERTIFIED

Mirantis
Partner

8 In-Box With Havana and
N Ice House

THE MIMTH OFENSTACK RELEASE

ICEHOUSE

+«——= Public Network

J

INFINIBAND"

TRADE ASS50CIATION

ﬁ Ethernet

N y,

OpenStack Plugins Create Seamless Integration , Control, & Management

© 2014 Mellanox Technologies
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Q= 0| Ll 0|2t? AN

Mellanox

= Provide better control over network n c OpenFlow
resources for the various, changing L 4 i
data center needs by ORISR '
it g
= Separation of hardware and YOV |

software

Ecosystem

Community
Partnerships

" Free choice of
* The most adequate platform
* With the most suitable software
* Run it on the most efficient hardware OPEN

ETHERNET

ot L

* Free choice of
« Switch Silicon
 Hardware
* Operating System
* Protocol Stack

Silicon and
SDK

Automation

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox

=" Open SDK + ONIE (Open Network Install Environment) OPEN

Protocol « ETHERNET’

Stack

Open SDK API

¥

ONIE

¥

= A switch is a server with many ports: ASIC, Hardware, OS, Applications

© 2014 Mellanox Technologies - Mellanox Confidential -
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OCP {Ei H

Mellanox

TECHHNOLOGIES

= Mellanox is first to market
* First OCP-compliant 10GbE adapter
* First OCP-compliant 40GbE adapter

= Shipping in high volume
» Single and dual port options
» Servers sold by multiple ODMs

= Support Microsoft OCP Cloud Server Specification

Post This Tweet This D

Mon, Jan 27, 2014

Mellanox Releases World's First 40 Gigabit Ethernet NIC Based on Open Compute Project (OCP)
o OPEN
ConnectX®-3 Pro 40GbE OCP-based NICs are built to OCP specifications and oplimize the performance of COnm putle Project

scalable and virtualized environments by providing virtualization and overlay network offloads

OCP Summit, San Jose, CA = January 27, 2014 - Mellanox® Technologies, Ltd. (NASDAQ: MLNX), a leading
supplier of high-performance. end-to-end interconnect solutions for data center servers and storage systems.

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox

TECHHNOLOGIES

= 1.92Tb/s throughput

= 200/300ns L2/L3 latency

= x86 dual core

= Low power

= Unified management interfaces and FRUs
= Non blocking 10GbE ToR

= ONIE memory compliant

= SwitchX-2 based

= Port Configurations
« 48 SFP+ 10GbE — SR/LR/DAC
e 12 QSFP+ 40GbE — SR4/LR4/DAC
* Break-out capabilities:

428

4347
463.5

Zlgfejo]=Nelolgi-m 12 10 8 6 4 2 O
(l0[e]o]=WolelgisM 48 54 56 58 60 62 64

© 2014 Mellanox Technologies - Mellanox Confidential -



Open Platform System Software Blocks M

Mellanox

Network OS
Open Ethernet Switch API Platform Interfaces
Switch SDK Platform

Drivers

Provided by system vendor - ONIE Any OS

© 2014 Mellanox Technologies - Mellanox Confidential -



Q= A2{X| SDK API X|&

Mellanox

TECHHNOLOGIES

L%
GitH“b R Search or type a commanc Explore Features Enterprise Blog | EI
“JOIUIRICIE

Mellanox / SwitchX-interfaces 1

sx_status_t

sx_api_cos_log_verbosity level set(

const sx_api_handle_t handle,
I branch: master ~ SwitchX-interfaces / SwitchX-2 / source /9 const  sx access cmd t end,
const sx_log verbosity target t verbosity target,
API: Run beautify on sources. -- sx_verbosity level t *module_verbosity_level p,
sx_verbosity level t *api verbosity lewvel p
reuvenamitai ):

B sx_api_cos.h APl Run beautify on sources.
B sx_api_fdb.h API: Run beautify on sources.
B sx_api_lagh APl Run beautify on sources.
B sx_api_mstp.h API: Run beautify on sources.
= sx_api_port.h APL: Run beautify on sources.
B sx_api_vlan.h APl Run beautify on sources.
sx_status_t
sx_apl cos_port_default prio set(
© 2014 GitHub, Inc. Terms Privacy Security Contact const sx_api_handle_t handle,

const sx_port log id t port_log id,

const sx_cos_priority t priority

)

https://qgithub.com/Mellanox/SwitchX-interfaces/tree/master/SwitchX-2

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox
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/

-

1U, 36 x QSFP Ethernet Switch
The Ideal 40GbE ToR/Aggregation

-

p
1U, 48 x SFP+ and 12 x QSFP Ethernet Switch

Non-blocking 10GbE=» 40GbE ToR

p

.

1U, 64 x SFP+ Ethernet Switch

Highest density 10GbE ToR

. - SR e e T L L e LY L

et 1»:..&&..;;‘#“-.4_3-1“;.

.

-
1U, Half Width, 12 x QSFP Ethernet Switch

Ideal storage/Database 10/40GbE Switch

= Highest Capacity in 1RU

* From 12

= Unique Value Proposition

* 56GbE
e VPI

e End to end solution
* Lowest power

© 2014 Mellanox Technologies - Mellanox Confidential -

= Low latency

QSFP to 36 QSFP « 220ns L2 latency

* 330ns L3 latency

= Low power

Under 1W per 10GbE interface

« 2.3W per 40GbE interface
* 0.6W per 10GbE of throughput
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Mellanox

" Open Network Install Environment
* Boot loader + Linux kernel + BusyBox

* Freedom of choice
* Load any Net-OS on any hardware

= ONIE for SwitchX-2 available on
+ PPC
* X86

© 2014 Mellanox Technologies

= DHCEP - -

e T - el bk =
=aing DHC

Z= - Uaing DHCPw4 addr:

-byv: Doron Tsur <dorontimell

[ master % 2014.02-rc1

Doron Tsur
= chrune

Showing 1 changed file with 59 additions and 35 de

Source: http://onie.qgithub.io/onie
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http://onie.github.io/onie
http://onie.github.io/onie
http://onie.github.io/onie
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Mellanox

Highest Utilization Unlimited Scalability
Compute and Storage

Congestion Control

InfiniBand and Ethernet

Best Return on Investment

Most Cost-Effective Compute and Storage Interconnect Solution

© 2014 Mellanox Technologies - Mellanox Confidential -
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Mellanox

TECHNOLOGIES

Connect. Accelerate. Outperform.”



