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Windstream: intelligent multi-layer/ multi-domain network automation with SDN

Windstream intelligent automation project overview windstream.

STATE OF THE BUSINESS? FOCUS OF THIS EFFORT PROJECT APPROACH

B2B 8+
services vendors

Total revenue  Capex (USD) Route-miles Of the revenue Wholesale first,  States (whole SDNow Ciena BP Devices to be
(USD) fibre base in scope then business territory) transport for overall centrally
service control managed
BUSINESS DRIVERS STRATEGY ANALYSIS
= Windstream faces stiff competition; = Tap software-defined networking (SDN) to = Improves efficiency and effectiveness of
operational efficiency and customer significantly reduce service cycles, starting multi-vendor networks and drastically
experience are crucial to meeting its market with layer 1 wholesale services. shortens 10G service cycle times.
share and profitability goals.
= Build a programmable network with Ciena’s = Encourages in-house innovation and
= Heterogeneous network footprint due to Blue Planet Intelligent Automation Platform reduces vendor control through DevOps.
acquisitions can complicate and lengthen to simplify operations and move to DevOps- ) ) )
network service provisioning times and centric processes. * Streamlines multi-vendor packet-optical
make distributed device configuration . _ WAN operations and Iowers.c.osts using
updates difficult and costly. . Extend to other packet/optical semces over model-driven progesses, unified APIs and
time; roadmap to 2H 2018 established. network abstraction.

& BENEFITS §

Can now provision 10G wavelength Extensible platform will support Lower opex through centralised device configuration,
services in 20 days across footprint a wide range of services software updates and inventory management

1 Revenue and fibre figures include Earthlink and Broadview acquisitions.
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Business challenges and key business drivers

Windstream is competing in an increasingly challenging Figure 1: Business emphasis of Windstream’s network automation project
environment characterised by consolidation of its wholesale
customers and increasing competition from cable, wireless and
other fixed carriers for its consumer and business customers.

NEW
SERVICES

5%

EFFICIENCY AGILITY

Windstream’s acquisition-based growth strategy has had the
downside of creating gaps and complexity in service delivery. It 45%
also burdens operating costs with the maintenance of multiple
home-grown automation systems; the support of too many manual
processes for too many disparate device operating systems and
their related OSS; and inaccurate network inventory systems.

Together, these operational limitations were impeding the @
company’s ability to drive growth and meet customer expectations

for service availability and performance. Service turn-up times,
success rates and configuration migrations were negatively
affected by this inefficient environment. Windstream was unable Simplify operations
to accurately schedule and meet service installation times.

Reduce service install Support non-price
cycles differentiation

Windstream needed to fix the service agility and support gaps
created by its wide array of network element types and associated Centralise and Improve service Create a platform for
0SS while also taking advantage of new technologies that could automate processes predictability new sefvices

help it automate the service lifecycle of its packet and optical
infrastructure, which is the basis of its wholesale and enterprise
services offerings. A new network approach could also allow non-
price differentiation and rapid introduction of new services.

Abstract multi-vendor Encourage in-house
gear innovation

Source: Analysys Mason
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Analysis - Windstream’s SDN-based network automation project allows it
to radically reform B2B service processes, reshape customer experience

Blue Planet-managed SDN allows Windstream to significantly
reduce service cycles, starting with its new Software Defined
Network Orchestrated Waves (SDNow) wholesale transport
services. The operator can now provision 10G wavelength services
in @ maximum of 20 days.

But more importantly for Windstream’s competitiveness, it now
has the means to significantly improve its B2B service cost
efficiency and service launch agility by abstracting the operational
complexity created by its heterogeneous network footprint.

Centralized, software-driven processes enabled by the Ciena Blue
Planet platform are a crucial element of Windstream’s network
and service operations reform. The platform’s support for
centralized inventory control and for remote mass-configuration
and software update of its broad array of network devices from
multiple vendors will drastically simplify and cost-reduce its
operations.

10G customers should immediately see bandwidth availability
improvements. The extensibility of the platform will allow
Windstream to quickly launch additional enhanced wholesale
service, then extend improved service automation to on-demand
packet-optical enterprise services. Further, because the platform
is model-driven rather than hard-coded, Windstream can innovate
on its own without direct Ciena support.

© Analysys Mason Limited 2017

Figure 2: Comparison of Windstream’s network operations before and after the SDN project

Windstream'’s
pre-project
position

Windstream’s
vision
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Centralized management, control
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Disparate NEs and systems

= Too many manual processes = Unified and automated
= Too many disparate, expensive- control, configuration and

to-maintain operations systems inventory

= |naccurate network inventory = Standardised APIs

= Vendor-controlled SW = Model-driven abstraction
development = More in-house development

Source: Analysys Mason
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Key benefits

/

Improved operational agility and
customer experience

Much shorter and more predictable
availability of 10G wavelength services;
Windstream can for the first time
guarantee 20-day service across its
entire US footprint. Blue Planet’s
modern model- and DevOps-based
approach can also allow Windstream’s
technical staff to directly add new
devices and services without having to
depend on Ciena’s development cycles.

- /

Improved cost efficiency

The Ciena Blue Planet automation
overlay abstracts the complexity of the
underlying multi-vendor packet-optical
network infrastructure and over time
will drastically reduce the operating
costs of maintaining many automation
systems, manual processes, inventory
systems and device configuration and
operating systems.

- /

A platform for future service
innovation

Windstream has taken its first step
towards its vision of a fully SDN-based
network that decouples customer
services from network devices. With
Ciena’s Blue Planet platform in place,
Windstream can launch additional
wholesale and business packet-optical
services. It can also extend its
programmable network to the access
edge and create software-defined
access services for consumers.

N /
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FURTHER INFORMATION




Solution approach [1]: RFI to simplify operations by replacing a “bloated”
high-touch provisioning model with a real-time, automated approach

Windstream’s overarching goal with its deployment of a unified Figure 3: Windstream network automation objectives, solution attributes and critical scoring
network automation platform is to increase service velocity and elements
improve network reliability through automation.

= Replace “bloated” OSS layer bottleneck with
Windstream engaged in a comprehensive RFl-based selection a streamlined and agile system

process with 15 companies ranging across NEPs, ISV/SIs and Key operation = Decouple network services from network
objectives devices

start-ups specialising in software-centric solutions. It evaluated
the companies’ solutions against 76 specific scoring attributes
across 8 weighted categories from service abstraction to price.

= Automate network device configuration
according to service specifications

The company selected Ciena’s Blue Planet solution from the RFI :
= Open, strong, non-proprietary framework

short list after a complete lab evaluation as it supplied the that would allow internal development
orchestration and automation capabilities that best met its Solution - Strong data modelling-based (TOSCA, not
requirements. The project’s initial goal focused on accelerating attributes template-based) configuration

time to market for layer 1 transport services. Enabling compliance « Microservices-based, non-monolithic

and central control for inventory, network configuration and architecture
software updates were key to automating manual processes and
increasing network reliability and agility to improve time to market.
The Blue Planet platform’s unified APIs for customer service
provisioning and abstraction of the underlying network technology

are critical to simplifying multi-vendor operations. RFI scoring
critical elements

= Service support: L3 VPN, L2 VPN, Internet
= Transport provisioning support
= Transactional deployments

= Specific network element support for: Cisco
ASR 9000 and Juniper MX-series PE; Ciena/
Cyan and Infinera transport gear

By picking a solution with a strong DevOps framework and one
based on data model-driven configuration and a microservices
architecture, Windstream wanted to spur internal groups to
innovate on new services rather than depend on vendors.

= Redundancy
= External AAA support and logging

Source: Analysys Mason
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Solution approach [2]: Ciena’s Blue Planet platform automates the
packet-optical network, could extend to other domains

Figure 4: Windstream’s programmable network architecture
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In Windstream'’s architecture, the Blue Planet platform provides the overall management and configuration of the packet-optical
infrastructure. The initial customer services focus is on transport services, but the company has a roadmap to extend the architecture to

support wholesale Ethernet services, then enterprise services and, ultimately, consumer services (see next several slides)
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Benefits achieved and expected [1]: A leap in service velocity and a
platform around which to build its cloud and connectivity roadmap

Figure 5: Windstream’s SDN 2018-2019 product and technology roadmap - cloud and connectivity

Ops Product Service

Excellence Introduction  Expansion Technology

Source: Windstream

Windstream is taking a phased approach in its endeavour to transform its network. The initial implementation stage has focused on SDN-
powering wholesale 10G wavelength services, Software Defined Network Orchestrated Waves (SDNow). Reduced service installation
intervals through SDN-based automated provisioning capabilities enable Windstream to accelerate the delivery of managed wavelength
services to its customers. The operator can now provision 10G wavelength services in 20 days.

Using a DevOps approach to automate the foundation of its network will allow Windstream to add automation of Layer 2/3 equipment and
adopt a continuous cycle of new product launches. It has planned launches through 2019. It will focus on continuing to be a technology
leader using new technologies such as NFV/SDN. Its 2-year roadmap will balance providing new products, operational improvement, existing

service expansion and technology enablement using new tools such as Ciena’s Blue Planet Intelligent Automation Platform to enhance its
market position.
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Benefits achieved and expected [2]: Windstream’s programmable
network extends from the customer premises to the data centre

Figure 6: Windstream’s ultimate programmable network vision

S DU
.............
; “Core:== K Programmable
i B - Pod: . BN Optical Core NSNS s
= ClUCD =
Premise |  Access § ‘Metro : Core POP ‘LH . DO Source: Windstream

Windstream commends the support that Ciena provided in helping it move from a typical siloed, vendor/Sl-delivered and planning-focused
process based on a waterfall method to a collaborative DevOps-based, continuous development and release process focused on results.

The first stage of the project execution centred around automation and orchestration of its optical network to support wavelength services
in select markets; subsequent expansions will add multi-layer/multi domain carrier Ethernet services for wholesale and enterprise services,
and differentiated SD WAN offers incorporating universal CPE (UCPE) and service chaining. Next, Windstream will incorporate central office
re-architected as a data center (CORD) or CORD-like infrastructure at the edge for software-defined access services. Windstream expects to
compress cost and time to deploy consumer broadband network by 50% by extending its programmable network to the access edge.

Windstream wants to make its networks more accessible to customers through what it calls intent-based interactions: customers, on
demand, will be able to make requests and not have to worry about all the technical complexity behind their requests. Customer
interactions will be translated into resources that need to be configured by the programmable network.
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Software-defined networking (SDN) in the WAN: solution
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Cloud-native architecture for CSPs: big efficiency and speed
gains, but development challenges remain

Software-defined networking (SDN) in Asia-Pacific: Case
studies of operator deployments
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Analysys Mason’s consulting and research are uniquely positioned

Analysys Mason’s consulting services and research portfolio CONSULTING

=  We deliver tangible benefits to clients across the telecoms
industry:

— communications and digital service providers, vendors,
financial and strategic investors, private equity and
S mmET e infrastructure funds, governments, regulators,
services broadcasters, and service and content providers.

Digital =  QOur sector specialists understand the distinct local challenges
economy facing clients, in addition to the wider effects of global forces.

=  We are future-focused and help clients understand the

Enterpri i, .
el challenges and opportunities that new technology brings.

Transaction
support

e** < analysys

e Mason
RESEARCH
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markets =  Qur dedicated team of analysts track and forecast the

Strategy different services accessed by consumers and enterprises.

Telecoms i
coftware g | 209 planning = We offer detailed insight into the software, infrastructure and

networks \ technology delivering those services.

= Clients benefit from regular and timely intelligence, and direct
access to analysts.
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Consulting from Analysys Mason

TRANSACTION SUPPORT

Quality of service = Commercial due diligence

Market review = Technical due diligence
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