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UNDERSTANDING THE DISRUPTIVE FORCE
OPEN SOURCE IS AT THE HEART OF THIS CHANGE

FANG: Facebook, Amazon, Netflix and Google

» These four companies are years ahead in the use of
open source technology, and a major threat to
Telcos

 The Telco are forced to react based on threat from AR _ T T
these new “Horizontal Business Models”

» They collectively realized the inherent advantages of self-development of open
source technology

» Agile and DevOps transformation will allow Telcos to enjoy the same technology
advantages, on an equal footing

Q_ redhat.



THE DIGITAL TRANSFORMATION JOURNEY

i

NEXT-GENERATION CLOUD-NATIVE DEVOPS & CULTURAL
ARCHITECTURE PLATFORMS CHANGES
New ways of developing, Modernize existing and More agile process
delivering, and integrating build new cloud-based across both IT and
applications infrastructure the business

By 2018, 67% of Global 2000 CEQ's will have Digital Transformation at the center of their
corporate strategy — IDC 2016

Q. redhat.
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Digital Transformation

Requires an Evolution in...
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APPLICATIONS PROCESS INFRASTRUCTURE
New ways of developing, More agile processes Modernize existing and
delivering and integrating across both IT and the build new cloud based

applications business infrastructure

CHANGE IN CULTURE & MINDSET

Working together Transparency
creates necessary (both access and
standardization the ability to act) ‘ rednat.



CLOUD & VIRTUALIZATION JOURNEY
DIGITAL TRANSFORMATION

Development Process Application Architecture Deployment & Packaging
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SDN — NFV Revolution

Q. redhat.



SDN Revolution: Belief - Functionality Is
locked in the Network Element /devi%e
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Why NFV?

Independent Software Vendors

rchestrate
J% d,

Carrier- .
: Automatic,
Firewall Grade T%S;eEr J ‘;Sﬂ;:
NAT Install
PE RAN Standard High-Volume Servers

* Fragmented non-commodity hardware SENE ) Rl eI SIEEEe
* Vertical design
» Physical install (per appliance, per site)

Standard High-Volume Ethernet Switches

Network Function Virtualization (NFV) allows
» Scale services up and down as demand changes
» To provide a single platform for a variety of applications, tenants and users
» provide new SLA models with assurance and availability of services
» Create and deploy new services while reducing Opex and Capex.

Q. redhat.



DISAGGREGATION & DE-COUPLING
NEXT EVOLUTION - DECOUPLE EVERYTHING

1st Gen Platform 2nd Gen Platform 3rd Gen Platform

Disaggregate
Server
WERRAAS
S |
SSUENT

=\

Maintrame Hypaisors Containers,
KVM Networks

EXPANSION OF OCP, WHITE LABEL & OPEN SOURCE

Q. redhat.



Level of
Automation
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JOURNEY TO A MICROSERVICES ARCHITECTURE

A

OPTIMIZE

Elastic Distributed Architecture
built on Microservices

1

MANAGE

Manage all types of workload
under a single CMP/NFVI

2

CONSOLIDATE
Harmonize to a single entity

“OpenStack”

3

TRANSFORM

Modernize your Apps to
Cloud Native

Q_ redhat.



USE CASES
Market Drivers
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Cloud strategy execution status

Enterprise cloud applications

Hosting business

NFV

IoT

5G
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Status of NFV Strategy

We have already started
executing our NFV strategy
52%

e have defined our NFV

trategy but have not

tarted executing yet
9%

We are in the process of
defining our NFV strategy
29%

We are just starting
think about our NFV
strategy
10%

Source: Heavy Reading Service Provider Survey, October 2016, n=127

Q. redhat.



Drivers

NFV Deployment Drivers

Scale services up or
down quickly

Use software for
quick revenue

Use commercial servers,
not network equipment

Operational efficiencies

Multi-tenancy

Realtime network
optimization

Save energy consolidating
workloads

VNFs from small players

Infonetics survey indicated
reasons why SPs are deploying

NFV

0%

20% 40% 60% 80%
Percent of NFV Respondents Rating 6 or 7

100%

Scaling is cited as single
largest reason for deployment
Costs and Operational
Efficiencies

New Revenue opportunities
Optimization

Energy and environmental
attributes

Source: Infonetics/IHS 2015 ‘ rednat.



Virtual Central Offlce demo@OPNFV summit

JUNE 2017
BELING, CHINA

> 0PNFV
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White Box Switch Fabric

RHOSP 10, OPEN DAYLIGHT - Carbon w/ Patch
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JUNE 2017
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Passive

Antenna -

No eNB
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Wifi

Ethernet
or Fiber
Fronthaul
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Mobile Services

vBBU

VHSS

VMME "P,f R

vSGW VPGW
vePD

G

VGILAN
Services

VvCDN

pZd

Internet

Virtualized CO Infrastructure

Virtualized RAN

virtualized BBU
Virtualized EPC & Core
virtualized MME, SGW, PGW, ePDG & PCRF

Virtualized Services including vGiLAN

VGILAN - TCP Optimization, DNS Proxy, NAT, FW
virtualized services - Cache, billing, SON etc

Q rednat.



NFV - Use cases

e Security Services
e VFW - Firewall
e VALF - Application Level Firewall
e VIPS - Intrusion Protection
e WAN Access Services
e WAN Optimization
e SDWAN
Virtual VPN concentrator
Virtualized Central Office
Residential Services
e VCPE
e VvEmail Scrubber

e VvIDS - Intrusion Detection - Perimeter Services

e VvQuota Management

e VvPersonal Firewall
e Mobile Services

e |oT M2M

e VCPE

e VBBU/CRAN

e DAS

Managed/Business Services
IPAM - IP Address Management

e VDNS -
e VDHCP
o VNAT

Data Services

e VLB - Load Balancer
e VDPI - Deep Packet Inspection

Virtual Content Cache Node
e Video Cache
e Video Optimization
Manage Storage Solutions

Q. redhat.



Technology Readiness

—
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PERFORMANC AVAILABILITY SECURITY MANAGEABILITY LIFE CYCLE

E
Infrastructure System End-to-End Multivendor Telco industry
Virtual Machine VNF End-to-End life cycle support
VNF Networking FCAPS
Networking HA — Carrier Grade?

Q. redhat.



Customer Adoption

Q. redhat.



Most common use cases

NFV IT
vIMS 1. Back End Virtualization
VvVEPC 2. Moving OSS/BSS

vCPE - SD-WAN
Residential Services
Video Storage and Content Management

ok w0bPE

Q. redhat.



Verizon: NFV Cloud on OpenStack/SDN

|_Operational Experience Deploying SDN Pods For NFV

‘ Red Hat
OpenStack

redhat Platform

Big
>Xbigswitch  Cloud

Fabric

Open
DLLLEMC  Networking

SW|TCheS OpenStack

3 -, ceph

Open, Vendor-choice redhat

&

ACG Research, 2017

. https://lyoutu.be/d3NrRnDry1M
IStack Summit Austin: https://www.youtube.com/v/BHEplutVinw

red;lat ‘ redhat.


http://go.bigswitch.com/rs/974-WXR-561/images/CREATING AGILITY & EFFICIENCY AT SCALE_ACG 2017.pdf

Cloud Infrastructure
CHALLENGE: RESULTS: Q

* Increased scalability, flexibility, and agility to better meet customer needs

Swisscom wanted to adopt a cloud .
strategy that would help the company  ° Gained support and resources to embrace a DevOps philosophy swisscom
win new corporate and residential * Created new revenue opportunities in residential and corporate business
USRI Elile] Gl ek glioselly. Swisscom is committed to guiding our customers into the digital age. Being
PRODUCTS & a partner for us really means that you’re engaged in the way we build our solutions,
S E RV| C ES U S E D how we offer them to our customers, and how we develop them in the
| future. Red Hat is a pivotal partner in this mission. - STEPHAN MASSALT
RED HAT' . Vice President of Cloud, Swisscom
S
Swisscom builds modern cloud
RED HAT' solution with Red Hat
VI RTUAL I ZAT I O N OpenStack* Telecom provider Swisscom built a secure, unified, and flexible cloud
platform with Red Hat OpenStack Platform and Red Hat Virtualization
RED HAT' > to help guide customers into the digital age.
ENTERPRISE LINUX' N Hardware

RED HAT' -
CONSULTING -

https://www.redhat.com/en/resources/swisscom-case-study https://www.youtube.com/watch?v=06kstE5qHis ‘ hat
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loT Smart City

78-/ ica - Valencia has selected Telefonica's Global
efonica  smART CITY PLATFORM COMPONENTS Internet of Things (IoT) platform

(@ BigData | STHistoric | Open Data . " .
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Road Ahead

Q. redhat.



TELCO CLOUDS ARE MULTIMODAL INFRASTRUCTURES

UNIQUE MULTIMODAL ENABLEMENT

ANSIBLE
= RED HAT RED HAT JBOSS
o rearia I\ A CLOUDFORMS @& MIDDLEWARE
&
T T s e e R
E H
i uui i uui: D t )
PHYSICAL VIRTUAL PRIVATE CLOUD PUBLIC CLOUD
RED HAT' RED HAT RED HAT
: ENTERPRISE ENTERPRISE LINUX OPENSHIFT
ERERERE EINL VIRTUALIZATION OPENSTACK PLATFORM

RED HAT"

STORAGE



ONAP — E-COMP + Open-0O

OpenECOMP Portal

Design Functions

=

Operations
Functions

1 1

=

Service
Design & Creation

£

Policy Creation

G Design Studio )

C Policy Editor )

(__ Resource Onboarding )

( Policy Rules )

( Certification Studio )

(__conflict Identification )

OpenECOMP
ontroller

Legend:

Design-time Framework

Run-time Execution Framework

! I M

(Dispatch, Ticketing,
Fundamental Planning efc.)

L |

Manual Action
Reporting
Topolo

Vlsu‘;llza ?on

dpenECOMP
OA&M

AAI | Inventory Management |

I Active / Available l | Entitlements '

Operational Streamin, Events
Management Framewor| Pub/Sub
Framework .

(OMF) ____Real-Time Collector

External Data Movement & APls

MSO

Engineering Rules & Invento

Network Adapters ' Application Adapters

" "
Storage Compute ~ Networking
Managed Environment

VNFs /
Applications

Q. redhat.
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Road Ahead

SDI for Telco & IT

loT Infrastructure .ﬁ
Software Defined 4 ' .

Storage

Hybrid Cloud Operational Tools
—

IT’S NOT JUST SCALE - BUT IT’S THE SPEED OF SCALE

O redhat.



Open Source Innovation

Key to Digital Transformation

{} AKVM n_ &) ManagelQ
@ ° e

$GLUSTER, W fabric8

@

Ceph (& @ A ) ANSIBLE
dQ , -O-collectd
FEEDHENRY* 1,000,000+ = [
m G PROJECTS . sensu

NGINX ‘
ActiveMQ ® fl&d
e - LA 2) DPDK

D= ° ®
QDrools \/\/l|dF|\I ® OPEN @!ﬁ -_Eéio

31 ‘ redhat



- redhat.

THANK YOU

&+ plus.google.com/+RedHat f facebook.com/redhatinc
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