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market trends — a digital economy colt

Fixed Internet traffic

 Digitalization of all industries (EB per year; '16-21, Global)

o e.g. Disruption of legacy business models by CAGR
internet-based commerce and information "16-"21
distribution

* Business process automation

o Software replacing existing manual processes,
improving agility, efficiency, security etc.
kY 23%

 Shift to subscription and cloud-based delivery 155

models 127
o Substituting on-premise, perpetual licence-based 103
software H 83
* Data-driven decision making

o Aggregation and processing of data to generate 2016 2017 2018 2019 2020 2021
insight and drive differentiation (leveraging emerging
teChnO|0g|eS, eg MaCh|ne |eal‘nlng/A|) Sources: Cisco VNI Forecast Highlights



our customers are facing a new set of challenges colt

Need for higher Cus'tomer plemand has a strong growth: WAN bandwidth requirements
_ are increasing above 30% per annum every year (Gartner).
bandwidth SD-WAN traffic will grow at a CAGR of 44% compared to 5% for traditional
WAN (Cisco VNI)

Cost eff|C|ent Since 65% of WAN budgets are flat or declining, cost efficient scaling of
scaling bandwidth is crucial.

Radically faster Customers can set up new cloud services in minutes, yet delivery times
network delivery for new VPN sites and Ethernet connections are still measured in
weeks and months.

Need for morelin: Cloud services can be scaled up and down on demand, while bandwidth
_ o upgrades and feature changes for the network are traditionally manually
life agility requested and take days/weeks to deliver




what have we been busy with ? colt

@% Investing in a new ultra-high bandwidth network

@} Introducing a high bandwidth optimised portfolio

1\# Launching On Demand and Software Defined WAN Services




Colt on Demand

colt

Today
Ethernet Hub and Spoke
Networking ‘ Ethernet Point to Point Ol

IP-VPN (existing or new) %

) @

Connections Value Added Services

On Demand

Transforming our
services from end to
end products to
components

Enabling customers
to build their own
service and
Increasing our
ability to innovate

Fixed commitment
or flexible per hour
rental commercial
model

Portal or APl based
consumption



Colt on Demand consumption models colt
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ol Standard HTTP based
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% Ports & Getting started...
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- Port
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Request
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ports connection between the bandwidth of a
user-reserved ports connection

AN R R N Read

Product / Price



Colt on Demand platform
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On Demand architecture colt

Customer portal Colt portal

S

: Compute Virtualisation
s

—

—

1—:}} /

E e
- - Node Infrastructure
3rd-Party Network SDN g6 gll\(/)IUd . x86 CPE
Infrastructure Fabric (x86 & Merchant
silicon)

SP Cloud Network Function Virtualisation

Software Defined Networking P — Telco Node Virtualisation

08 November 2017 SD-WAN: MPLS VPN disruption or enhancement? 9



What's new — SDN federation
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LSO Reference Architecture

Customer Domain SP Domain
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Customers

_ Cloud API for
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Colt Network
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Cloud Provider Domain
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O’Fléndo, Florida USA, 13-16 November 2017

Service on Demand PoCs

Global Virtual Inter-carrier Fabric
Orchestrated by LSO APIs
with Open-source Framework
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What's new — Optical SDN
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Service Exposure API

Novitas &ﬁ

Business =
Orchestration

3'd party Networks

3=

Colt On Demand
Web Portal 0SS

Pl

Network

Control
(Control Layer A
Path
Topology _ Programmable ROADM,
Open Computation flexible grid and GMPLS
ROADM Alien wave, open line
Control Resource Service ’
Super-channel, Manager Abstraction system and open ROADM
sliceable and \ y
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E Optical Infrastructure Layer
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What's new — Unified NFV architecture
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Fragmented NFV architecture

0SS/ BSS Novitas
ETSI NFV Reference Architecture NFV
MANO %
N[V
Orchestration
° /
g VNFs \
VNF
VNF 1 VNF 2 | VNF 3 I Manager

Route
Reflectors SEAR

NFV Infrastructure (NFVI) \
Virtualisation Virt Virtual

IEN N S

.
H=—=i=H

< <,

Shared Compute (x86)

Infrastructure
Manager
(VIM)
Switching & Storage

Fabric lniastuCiE COMPLEXITY SCALES EXPONENTIALLY
AS EACH NEW VIRTUALISED FUNCTION

IS INTRODUCED

0SS/ BSS Nowltas NG NMS
Systems Engine

Network Compute
Virtualisation Virtualisation

COMPLEXITY SCALES LINEARLY
AS EACH NEW VIRTUALISED
FUNCTION IS INTRODUCED

Fragmented NFV architecture

» Inefficient use of compute and
networking infra

» Operational complexity due to
multiple HW stacks

« Long and complex
introduction of new VNFs

» Parallel and fragmented
service mgmt and orch

Unified NFV architecture

« Automation and shared
infrastructure management

» Cost efficiency

* Rapid VNF on-boarding

» EZ2e service lifecycle
management

« Service Catalogue offering

« Reduction of operational
overheads and dev cycles

12



What's new — Al driven networking (project Sentio)

Automation

automatic scaling in and out of VNF resources)

Realtime ,  Fully automated service management
sl Logs \ ¥« Service modification / restoration (e.g. by

YT

. Controllers

Analytics Engine

* Intelligent data analysis
and correlation

« Based on new machine
learning and artificial
intelligence technics

3
1
|

Logs, telemetry etc.

\

Traffic flow classification

WAN path optimisation

Fault prediction

QoE modelling

Network security

Service restoration

Network scaling

Intelligent BW on demand

1

O

w


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwia4KmpxvLVAhUKU1AKHRDbDhkQjRwIBw&url=http://www.cisco.com/c/en/us/td/docs/solutions/Enterprise/Security/IE_DG.html&psig=AFQjCNFmAyuVgofqEXbfa27qmyeJIEJmuQ&ust=1503756109728276

Learning so far

* Networking as an application

« Embrace agile development

* Open networks — work with partners and
competition

 Manage software complexity

* Focus on the customer experience

* Redesign organisation and processes

* Product simplification

* Engage customers on product requirements
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