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Our vision and strategy - Open Networkin

Disrupting the fundamental economics of
networking through open, standards-based
technology disaggregation — addressing the
gamut of environments from hyperconverged
to hyperscale.



Open Networking — the proven path to SDN

“The resulting operational agility and operational efficiencies
S D N USErs are 3 . 5X have been considerable, abetted further by visibility into the
I VMware vCenter orchestrator and related infrastructure like
more I | kely to b eat vSAN and NSX. The provisioning of the systems is now much
com p etitors to mar ket easier and a lot faster, and it requires a lot less involvement for
me and troubleshooting has become easier.”
Alex Kurgan
97% of transformed Sr. Network Engineer AFEX
compan les are “In the past the network team was segregated from the rest of
. the operations team. Not everyone knew the ins and outs of the
comm |tted to SD N various vendor-specific interfaces. This made it difficult and a

little bit stressful for the networking team. Now our deployment
model is to use Ansible. Everyone on our operations team has
access to the Ansible playbook, and anyone can do it. They can

De P | oy app lications deploy the full configuration from nothing to everything in just a
few clicks, which is awesome.”
2X ahead of schedule
. Andrew Martin
Wlth SDN Network Engineer LogicMonitor
ESG Research Insights Brief, The Network’s Foundational IDC, The Role of Network Disaggregation in Datacenter
Role in IT Transformation, April 2018 and IT Modernization, May 2018
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Dell EMC Open Networking innovation ti

Jan — announced Open Networking Jan — announced OS10
initiative with S4810-ON 10GbE
switch and Cumulus Networks Mar — announced OS10 Open Edition

integration into OCP SONIC
Apr — announced S6000-ON 40GbE

switch Apr — announced S4048T-ON 10GBaseT
Apr — partnership with Big Switch switch and S6010-ON 10/40G
Networks Oct — announced 0S10 Open Edi
Aug - partnership with VMware integration into Linux found
OpenSwitch project
Dec — partnership with Midokura Dec — OS10 Enterprise Edition

Mar —announced joint submission with Microsoft of NELES:
Switch Abstraction Interface (SAI) to Open and
Compute Project (OCP)

Apr — announced S3048-ON 1GbE switch,
S4048-ON 10GbE switch and Z9100-
ON 100GbE switch

Apr — partnership with IP Infusion

May — an
S4

May — an
Swi

Sep-— anno

Jun — partnership with Pluribus Networks tab

Sep — announced S6100-ON 40/100GbE switch

i
Sep- SD-
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Recognized for our execution and vision

Gartner

Magic Quadrant for Data Center Networking

Dell EMC was an early proponent
of, and remains committed to, Open
Networking, which has driven and
altered the market, and transformed
the way many customers (and
competitors) think about data center
networking.

All organizations should shortlist
Dell EMC, particularly those
Interested in Open Networking.

Huawei
@]

Extreme Networks

NewH3C Group @

HPE Mellanox Technologies

Pluribus Networks
o

Cisco
o

Juniper Networks
e Arista Networks

Open networking

| ®oeienc
e —l ® Viware

o Cumulus Networks

® Big Switch Networks
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Dell EMC Networking portfolio

Fabric/Spine switches

Top-of-rack/Leaf switches

Z-series S-series

Campus/Branch switching Wireless networking

N-series Aerohive and Ruckus

Module I/O

FN-IOM for
FX2 !

MX modules for MXL/IOA §
MX7000 for

Networking software

2Xbig switch
DEALEMC
089, 0S10 (@)cumulus networks

infusion”

Next-generation access

Virtual Edge Platform

Ecosystem partners

puppet
ANSIBLE

velocioud®

aloalto
getworks.

W VERSA
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The most complete and open SDN framework

Open Networking

) More converged Spectrum More disaggregated .
1. Dell EMC 2. Open networking 3. Disaggregated 4. Disaggregated
networking stack: stack: Dell EMC open source stack: open source stack:
Full Dell EMC service service and support Dell EMC service Dell EMC service
and support for with warm hand-over and support for base and support for
hardware and software to software partner OS and hardware hardware elements

DELLEMC ProSupport

2Xbig switc

etworks

0S10 @ CUMULUS

Enterprise Edition infusion® 0S10
‘ Open Edition DZLLEMC ProSupport

DEALEMC Switching Platforms

“ A Open
- Switch

0S10 Open Edition = OpenSwitch
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The most complete and open SDN framework

Open Networking

Wired Spectrum Wireless .
1. Open Networking for campus core, 2. Next-generation 3. Cloud-managed
aggregation and access environments access/SD-WAN wireless
DLALLEMC ProSupport DLALLEMC ProSupport DEALEMC ProSupport

airwatch RSA impulse  safesconnect SONICWALL AEROHIVE. HEUCK,U.S'
Unified endpoint security Network access control Firewalls/intrusion detection Cloud/on-prem secure wireless

velocioud”

AEROHIVE.

NETWORKS

W VERSA

RUCKUS

an ARRIS company

DEALLEMC N-series DZALEMC VEP
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End-to-end services enables rap

Assistance through the
IT Transformation
journey

Consulting:

*  Know your choices

* Areas to improve

* Understand the ROI problem resolution,
+ \Validate new technology reviews, collaborati

10 © Copyright 2018 Dell Inc.



Dell EMC
Networking
maximizes
customer choice,
flexibility, and
Innovation at any
scale.

Data center
networking

1

Service provider
data center

04

Enterprise
data center

Branch/ SMB

Campus & branch
networking

A4




Use Case 1

Data center networking

Data center
networking

1

Service provider
data center

Enterprise
data center

Branch/ SMB

Campus

Campus & branch
networking

A4
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Our signature In the data center Is open Use Case 1 | Data center networking

The foundation for IT transformation

IT transformation

I Virtualization, automation ’

Server computing Cloud computing

DELLEMC | Standardorehestration & 7 5 (@/
©

Gartner

‘Njgtf;orkinQ Choice of networking OS End users expect an increase
_ in relevance of Open
Networking in their purchasing
Mérchant siicon decisions in the next 24 months
Client computing Mobile computing
I Mobile devices, mobile broadband ‘
Workforce transformation Gartner Magic Quadrant for Data Center Networking, July 2017
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Data center architectural evolution

From multilayer and physical to flatter and virtual >

IT transformation

I Virtualization, automation ’

Server computing Cloud computing
Modular Core & Aggregation switches NVO/SDN Controller vmware
DEALLEMC
Se?\;;r——m
Spine switch & OS 1 j
Open DULEMC 0510 X bigswitch
Networking @ CUMULUS At

vSwitch/Top-of-Rack/Blade 10 & OS

M eesE

Client computing Mobile computing

I Mobile devices, mobile broadband ’

Workforce transformation

Use Case 1 | Data center networking

Technology
disaggregation

@ Software
defined

Lo} Web
lo} scale
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Right-sizing the modular switching market
with merchant silicon

Port density
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ASIC Shipments

Merchant
Silicon

.........

Cisco Catalyst
6500

-

Vendor ASIC

2010

orcel0 S4810

Cisco Nexus
9000

Network scale

Use Case 1 | Data center networking

g
— \ 64 x
FESSSss 100GbE
Cisco Nexus
9500
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Complete top-of-rack connectivity

Port density

Use Case 1 | Data center networking

L2 + L3 Ethernet Switch Revenue

July 2017 Forecast S 6 100

$30

10/25/40/50/100GbE
S5000/S5100/S5200
25GbE

S4100/S4200

P

Network scale
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Use Case 1 | Data center networking

Fabric and in-rack switching for enterpri
and service providers

10GbE to 25GbE transition

Blade networking

FX2

Enterprise data center
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Use Case 1 | Data center networking

Automating Data Center fabrics with intent

SmartFabric Services

DALEMC

Data Center

Autonomous self-building, self-managing, self-
healing leaf spine fabrics at any scale Gartner -

18 © Copyright 2018 Dell Inc.



Use Case 1 | Data center networking

OS10 Enterprise Edition SmartFabric
Services

SmartFabric Turnkey

Solutions 0OS10
* Plug-and-play fabric deployment — Enterprise Edition SmartFabric Services
simply connect switches in fabric \ Dell EMC o -
mode S-series =
" " leaf
» Fabric automation and control switches
through solution nodes /

SmartFabric Automation

» Zero-touch expansion — simply add
additional leaf switches to the spine

» Automatic topology validation —
automatically detect
misconfigurations or link-level
failures |

: Q‘fﬁ?iﬂ%ﬁ'.'ty.o'ffe'&af&éﬁ upon Integrated software designed to simplify and
data center fabric creation and manage

Autonomous self-building, self-managing, self-healing lea
at any scale i

19 © Copyright 2018 Dell Inc.



DEALLEMC

25GbE for the
price of 10GbE.

Networking math that
anyone can understand.

Open Networking from Dell EMC

© Copyright 2018 Dell Inc.




Optimize your Dell EMC storage

Use Case 1 | Data center networking
Take advantage of tested storage networking solutions

Ethernet Fibre Ethernet
Channel

i 4]

i T | | T T
PowerEdge - || PowerEdge il fd | (I
w/Ethernet & W/CNA
HBA

(It | | | | E .
i _ l T Y ST {1 . T ==
== ALY | A A | [ —

it | vt | |{fd | | =
Separate Ethernet & fibre channel Converged LAN/SAN infrastruct
networks

21
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Better together: Dell EMC + VMware NSX

Enabling the software-defined data center

Virtual
overlay

vmware

Physical
underlay

DAULEMC

S4100-ON
Leaf
XKbigswitch

@cumulus networks
@ Pluribus

79200-ON e e pseesees s
Spine

S5100-ON
Leaf

Application Continuity

DISASTER RECOVERY | MULTI DATA
CENTER POOLING | CROSS CLOUD

Automation

Security

MICRO-SEGMENTATION | SECURE END
USER DMZ ANYWHERE

IT AUTOMATING IT | DEVELOPER CLOUD
MULTI-TENANT CLOUD

© Copyright 2018 Dell Inc.

Use Case 1 | Data center networking



Data center networks at any scale

Buy-more converged
Lead with OS10 Enterprise Edition

Enterprise scale T

100s of servers pu i

i
I

Leaf lilllglll L] i

I
I

SMB scale i
10s of servers

o | o
e i
| (o
i) A

@I % eoemseniesreverysepo
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Use Case 2

Data center interconnect

Data center
networking

1

Service provider
data center

Enterprise
data center

R I=k

Campus

Branch/ SMB

Campus & branch
networking

A4
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Use Case 2 | Data center interconnect

Cost-effective data center interconnect
platforms for metro and wide area

data center

Dell EMC S4200-ON
g—_"“ L Metro/Long-Haul
Network
Dell EMC S4200-ON
e e

Service Provider
data center

23 © Copyright 2018 Dell Inc.



Use Case 2 | Data center interconnect

Dell EMC S4200 for data center
Interconnect

2-3%

cost-savings for interconnect
applications vs. traditional wide-area

routing platforms Del I E
15X MR 2ttt e e e

larger tables than standard D s

10/100GDbE switch platform. Enables

Data Center interconnect & full S Cal
routing applications Software options: O

500%

larger buffers than standard
10/100GbE switch platform Boosts
application performance and reliability

26 © Copyright 2018 Dell Inc.



Use Case 3

Next-generation access

Data center
networking

1

Service provider
data center

Enterprise
data center

®
=
A

Branch/ SMB

Campus & branch
networking

A4

27 © Copyright 2018 Dell Inc.



Use Case 3 | Next-generation access

Next-generation access
The Enterprise WAN is the new LAN

Hosted data laaS
center resources resources
I I
The Enterprise WAN

SaaS
Enterprise on-prem N Internet/ resources
data center Enterprise cloud access
IP/MPLS WAN

2 —'—.lﬂ Dell EMC Virtual

Edge Platform

Branch/SMB

“Digital transformation will be the most significant driver of SD-WAN growth o
- Rohit Mehre

28 © Copyright 2018 Dell Inc.



Virtual Edge Platform

Dell EMC VEP 4600

Intel® Xeon-D

Purpose built

Future ready

Use Case 3 | Next-generation access

Ready Nodes with

velécidud

v VERSA

NETWORKS

Validated choice
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Use Case 3 | Next-generation access

Virtual Edge Platform 4600

Validated choice

DALEMC

velécioud

N

Validated Solutions

Integrated hardware & software

: : : : : Tested & validated
v Pre-validated offerings integrating Dell EMC Virtual Edge @ - Deployment & SiziiOR TR
Platform models with industry-leading SD-WAN software - Accelerated quoting

packages - Simplified support

Dell EMC VEP4600

DGALEMC



Use Case 4

Campus & branch
networking

Data center
networking

1

Service provider
data center

Enterprise
data center

®
=
A

Branch/ SMB

Campus & branch
networking

A

31 © Copyright 2018 Dell Inc.



Campus & branch architectural evolution

4

From fixed and narrowband to mobile and broadband

IT transformation

I Virtualization, automation ’

Cloud computing

Server computing

10/40GbE campus core

1/10GbE aggregation

100Mb + 802.11 B/G access

el ) ()

Client computing

DEALEMC

Open
Networking

()

Cloud-based
Management

10/25/100GbE ’ether-stack

802.11N/AC + 1/2.5/5 GbE access

Mobile computing

I Mobile devices, mobile broadband ’

Workforce transformation

Use Case 4 | Campus & branch networking

(P

Mobile first
architectures

(%

Cost effective
switching

o3

Cloud-based
management
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Use Case 4 | Campus & branch networking

Mobile first architectures
Industry-leading OEM solutions for wireless at any scale

L )
Aerohive®

NETWORKS

M

© | Health care

9 Higher education
.@ Hospitality

E Retail
e o
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Use Case 4 | Campus & branch networking

Cost-effective switching

N-series

X-series

Channel only

34 © Copyright 2018 Dell Inc.



Cloud-based management

35

Use Case 4 | Campus & branch networking

Dell EMC N-series
switches

Two management optio

L )
Aerohive®

NETWORKS

Access points

Simplified ‘manage from anywhere’

© Copyright 2018 Dell Inc.



Use Case 4 | Campus & branch networking

Campus & branch networking at any scale

e

N-.a .

Branch scale

m 11 .- -
© + 100s of users and endpoints g{ @_,—cm :
O + Satellite and IT staff CI04BPINSeries  etwork Director
m ™ e
- Y= fF
() SMB scale = —— : ;
g + 10s of users and = B
i endpoints U mm—
_g + Minimal to zero IT staff
& i B
L == 2R
N\ =

Network scale

_ % Expert services for every step of th:e i
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Dell EMC Networking

Executing on our vision of an open network end-to-end

Open Networking

Disrupting the fundamental 1
economics of networking :
through open, standards-

based technology m
disaggregation e

T
ALCLIECY 8 LT

Data Center fabric and in-
rack switching for enterprise
and service providers

Addressing the gamut of
environments from

hyperconverged to
hyperscale Feature-rich wired and wireless
networking for the enterprise

campus, branch and SMB

37 © Copyright 2018 Dell Inc.
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Dell EMC Networking sales & marketing resources

Dell EMC Networking Dell EMC Networking Dell EMC Networking Quick Reference Guides &
Overview Materials Playbooks Attack Packs Specification Sheets
) Dell EMC Data Center Data Center Networking
Dell EMO i1y Networking Playbook Attack Pack
Executive Overview -
S (otworkin o "™ Dell EMC End User Campus Networking
Future-Ready Ente Networking Playbook Attack Pack
Overvi Presentation Dell EMC End User Networking - Product Marketing November 2016
DEALLEM DEALEMC
Virtual Rack Thought Leadership Open Networking Solutions

G D PLURIBUS
e m— A NETWORKS
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http://www.dellnetworkingvr.dell.com/

