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Edge computing is improving business outcomes by helping companies grow faster,
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create scalable business models, and generate immediate profitability. It does this by
deploying applications wherever they are needed, increasing business agility.
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Introduction

Most CIOs todastre either planning or executing a digital transformatior
strategy.This involves modernizing the business by becoming more da
driven with the goal of automatigoperations, delivering new customer
experiences, and increagitheoverallpace of inn@ation.

Retailers arémplementing new technolags,such aseaHime inventory
tracking and contextual promotioni their storesManufacturers are
implementing video analytics to improve safety and reduce product
defects Warehouses ardeployingrobotics to improve the accuracy of
order picking and shipments.

In all of these situationgiew types otlataarebeing generated to power
these capabilities. But where do these applications reside? Traditional
thinking would expct to find them in a centralized datacenter, whether
owned by the company or in the public clotthwever, centralized
approaches have inherent limitations that impede the performance of
these new digital applications.

AT A GANGE

»74% of organizations expect to increase
spendingon edge solutions over the next
two years.

» 72%0f organizationseported improved
operational efficiency by deploying
workloads at the edge

» 67%0f organizationare concerned about
the availability of ifhouse staff and skills

Edge computing has emerged as a necess
complementto the cloud helping
organizations gaireattime insights from
data generated in the fieldService
providers are playing a key role in designing
and managing edge solutions.

This is whedge computing has riséathe top of CIO priority listdt canaddresshese limitationgy distributing
applications clser to where data is acquired, analyzed, and acted ufmsarding tdDCsWorldwideEdge Spending

Guide worldwidespendingon edge computing is expected to reach $176 billion in 2022, an inaEb$8% over 2021.
Thatspendings forecast to grow to nearly $274 billion in 2025 as enterprises loolgmsmlutions as a key enabler of
their business objectives.

The edgds abo an area where IT and OT systems converge, andHitigfitatganizations need the ability to run these
applications on a common infrastructure. Edge computing is able to create a modern operating environment that car
centrally managed in order to mianize the value of critical business data while maintaining a security profile that meet:
cyberresiliency requirements.
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Current State of Edge Computing

Over thepast decade, there has been a trend toward cloud computing. The ability to quickly prmassiorces, scale on
demand, angbay foronlywhat you use hagemoved many barrieft® innovatian. A common theme in the industry was
that all workloads would eventually be migrated to a hyperscale cloud datacgmtes just a matter of time.

Howeverthat migrationdid not happen. Enterprises discovered several limitatidmsn placing certain workloads in
the public cloud

» Latency/performanceThe roundirip time it takes for data to be transmitted to a remote datacenter and processed
can beprohibitive for reakime applications that require quicker response times than the cloud can deliver.

» Cost The proliferationof Internet of Things (IoT) and other connected equipment has led to an increase of data
generated in remote locations, which damexpensive to transmit and store for long periods of time in a core
datacenter or the cloud.

»  Gompliancedigital sovereignty Whether GDPR in Europe or the California Consumer Privacy Aduinitie
Statesthere continue to be mordigital sovereigny regulations dictating rules for where data can be stored.
Corporate governance policies can also restrict the movement of data

» Resiliency. Atthoughpublic clouds are considerdighly reliablethere have been significant outagist have
negatively impacted customer business operatidwaigitionally, there is always the possibility of a disruption in
network access between a site and the cloud.

These limitations ardriving interest in edge computing. Edge computing is not a replacement for cloud but a
complement helping complete hybridITstrategy It allows customers to find the best execution venue for their
applicatiors. In some cases, edge applications anglaged orpremises. In others, edge applications are deployed in a
nearby service provider facility. Having flexibility in deployment options is essential.

While many cloud decisions are driven by developers, the shift in focus to edge has elevat&abtieeiof IT.
According IDG2022EdgeVievBurveyof IT and business decisiorakers42% sal IT management is a valuable link
between the business and thesGitebecausamany edje decisions are part of a broader corporate strategy.

Edgecan bethe unifying point for malticloud environmentdDC reports that 64% are currently using multiple public
cloud providersand that number is only increasinger time.This is mainly driven by the fact that each cloud has unique
strengths and enterprisesemaximizing the use of those capabilities in their applications. Edge service providers ofte
have higkspeed interconnects to the major cloud providexalying one of the key multicloud challenges.

Given that edge computing is still new for many orgations, there is often a desire to work with a professional services
organizatiorto augment internal teamsn IDC'&€dgeView Survey1% ofespondentsaid theyhave taken advantage

of strategy and transformation services to understand how edge congpadin improve existing systems. Once the
strategy is created, the next step is to perform a readiness assessment to map the existing set of infrastructure and
applications. This assistanzan alse@xtend to the implementation phase with 40% of enterissing migration and
integration services.
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Figure lllustratesimportant edge deployment criteria grouped into skills, costs, and performance considevations
business leaders arapplicationdevelopers continimgto shape and influence edge decisions

FIGURE: Edge Deployment Criteria
Q Rate the following criteria you use when deciding to deploy workloads at edge locations

Business partner or customer requirements
Developer or LOB preferences

Availability of adequate in-house staff and skills

GDPR and related local data and privacy regulatiGnSE 6290
Storage cost and capacity constrain S 64
Network cost and capacity constraint S  63%
Age/cost of current infrastructure resource SEIIEEEEGEGGEGEGEGEGEGEGNGNGNGEGEGE 61%

Ability to update applications fastermmmmEEEEEEE . 65%
Resiliency in operations if cloud or network is unavailablemEEEEEEEEEEEEE 649%
Better service to end users in distributed locationsImmmEEEEEEEEEEE . 66%

Required analytics or advanced app functionaliiym . 64%
Latency and application performance concernsummmmmmmmmmm  61%

n=904

Note: Values represent the percentage of respondents who rated the criteriscodsedbon a scale from 1 to 5, where 1 = least impact and
5 = most impact.

Source: IDEEdgeVievburvey2022

The Business Perspective

While often talked about in a technology sense, edge computing is supporting business transformation strategies in
severakreas IDC data shows that:

» 72%0of organizationsire investing in edge twreak a scalable business model
» 70%of organizationsregenerating immediate profitabilitifom edge solutions

»  69%0f organizationsiew edge as necessarygmwing quickly

These are not oréme initiatives According to IDC resear@% of organizations expect to increase esjggnding

over the nextwo years by an average of 3786edgeapplicationsiemonstratebusiness valughe increased

investments areéargetedto improve performance, add more resource capacity, and meet new business requirements
Edge computing not a shoserm trend; rather, itisa longterm strategyFigure Zllustrates thebenefits that

— I D‘ #US49838822 Page3



SPOTLIGHT Edge Computing: The New Path to Improving Business Outct

organizations achieve when implementing edgteitions with operationalefficiency employeeproductivity, and
core businesfunctionalityhaving the most impact

FIGURE: Edge Benefits
Q How important are the following benefits when deploying workloads at the edge?

Improves operational efficiency [ I
Improves employee productivity [ G
Helps us transform our busines NG A
Provides core business functiofii N T
Supports innovation
Connects our organization with other entitiesi NG
Provides competitive advantagdii A
Regulatory compliance [ 7
New product development
Cuts costs
Directly generates revenuclii NG SA

n =904
Note: Values represent the percentage of respondentsatad the benefits'important’ or "very important!

Source: IDEEdgeVievBurvey 2022

While there are many new use cases associated with edge computingf #@§dondentsn IDC'022EdgeView
Surveyndicated they are more focused amodernizing existing infrastructurBor example, retailers have long had
standalore servers and storage the back of their stores. However, these systems typically supported simple
applicationsud aspoint-of-sale terminals. Today, the amount of technology being implementsidriescan be
overwhelming: videocamerasecurity systems, smart lighting, HVAC controls, digital signage, inventory systems,
RFID scanners, and other IoT devices. Not only is managing all of these individual systems difficult (especially withor
local IT staffjout protecting the data thathey hold to maintain privadg a top concern.

This is driving the need to implement claaakive technology, but without the limitations tvfe publiccloud.
Edge computing anaged by a service provider is the cledtthout restriction In many casesgdgeapplications can be
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hosted in a private cloud in a nearby datacenter without sacrificing performance or avaiRtoligcting data at the
edge is top of mingwith compliance, securityand privacy requirements influencing edge infrastructuresiecs.

Across industries, organizations are focused on investments that support a secuperfogimance platform.
Today, many are focused on buildadgundation investing in key infrastructure componestsch ametwork, security,
and systems managnent IDC expectthat over thenext twoyearsmore organizationwill deployAl and ML
applications at the edgat can discover new insights and automatically implertigttknowledgewithin the business

This will require organizations ievelop a comprehensive, seamless edge/core management strategy as they seek to
extract more value from edge data and as data management practices are subject to greater scrutiny and regulations.
and resource availability to execute on edge prgjedt continue to be a challenge for the foreseeable future, which is why
service providers play an important role in enabling enterprises to take advantage of these new technologies.

Considering Lumen

Lumen is a multinational technology company that déesloompanies to capitalize on emerging applications and power
the Fouth Industrial Revolution (4IRs missiond to further human progress through future technoéxgithe focus of
Lumen is the Lumen Platform for Amazing Things, icbompanyclamsisthe fastest, mossecure platform for
nextgererationbusiness apps and dataumenis helping customers in the 4il@ndle the complex and datatensive
workloads of nextjererationtechnology and businesses.

Lumen has an extensive portfolio of ecgdutions

» Edge Bare MetaLumen Edge Bare Metal offers flexible access to a distributed edge network-céybagtity
bare metal cloud servers designed to significantly reduce latency and geared to maximize gerdurityance,
and orchestration comol.

» Edge Private Cloudlumen Edge Private Cloud on VMware Cloud Foundation brings together soléfiaeel
networking and vSABiorage to deliver a completely integratésiperconvergedhfrastructureasaservice that
transforms the datacenter to meet the demands of the digital age with a managed service for Kubernetes and
full-stack modernization.

» Edge Gateway.umen Edge Gateway is a verdgnostic edge computing solution that enablesiemand
experienes for virtualized networlsecurityand IT functions to reduce hardware costs and optimize network and
IT personnel time.

» Network StorageLumen Network Storage delivdateck, file or objectstorage designed for neaero latency
with cloudlike flexiblity, scaleand predictable pricing that can easily be spun up whereverprisedata
demandswithout daily orpremiseshardware managemert and without egress fees

» Dynamic Connections.umen Dynamic Connectiasickly turns up ew cloudbasedapplications and services
with secure, highperformance cloud and datacenter connections that shift workloads to whereatbayost
valuable, when thegre most valuable all with a consistent, predictable cost model.
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» SASH.umen SASE Solutions unifywark and security management for distributed enterpsig® centralized,
cloudbased experieremakes it easy to quickly design and purcliassolutionandthen add sites and users.
Professionally manageat selfmanagedptions suita varigy of needs.

» Managed and Professional SermtcLumen's experienced Managed and Professional Services team enables
customers to innovate, scalend drive efficiencies in edge applications by providing advisory, project, and ongoir
management services thatrcaeliver lasting results across virtually every industry and stage in the IT life cycle

Challenges

Given that edge computing has much potential to dramatically improve business outcoihisnot surprising that the
edge computing market is highly competitive. Toipetitioncan be challenging for enterprises that must decide which
technologiego select as well as how best to mandgem.

With approximatelyd00,000route miles of fiber andver150,0000n+-net fiber locations, Lumen recognizednore as a
leader in global networking and less dslbservicenfrastructure provider. However, investments in the Lumen
Platformarequickly changing that perceptipand in the case of edge commgiLumersstrengthsin network
security and managed IT infrastructugeve the compangt key advantage over its competitors.

Conclusiorand Essential Guidance

In todays business environmerthe ability to innovate quickly and maximize the ) .
value of data is critical to achieving and sustaining competitive advantage. As Clos-UMenN 1S h_e”:)'ng It
create strategies to modernize infrastructuand applications, they are realizing that £USIOMErs IMprove
distributed architectureprovides the flexibility, resiliency, and agility needed to meetRO| wittlexible,

the objectives of thie organizatiors. enterpriseg rade

Edge computing is a newer, yet critical aspect of this distritangitecture. It can edge com puting
increase the speed and accuracy of business dedsjateploying applications closer go|tions

to where data is acquired, analyzemdacted upon. It can also reduce costs and

improve security by limiting the movement of sensitive data.

IDGrecommends starting with a definition of the desired business outcome and an evaluation of existing technology
investments to determine where additional investments are needed. To accelerate the process and avoid common pitf
many organizations see ualin working with a managed services providet tfaa design, build, and operate the solution.

Lumen is helping its customers improve RiDi flexible,enterprisegrade edge computingplutionsthat include
compute, storage, rievorking, and security efeents that can be deployad Lumeredge datacenters @n premises.
By combining its edge computing solutions with its global network and services capdhbiiitiesis well positioned to
enable the next generation of modern applications, wherever theyaeded.
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About the Analyst

Dave McCarthyResearch Vice President, Cloud and Edge Infrastructure Sen

Dave McCalty is a Viceresident within IDEworldwide infrastructure practice, where he leads a team
analysts coveringoudand edge strategies. Dasénsights delve into how hybrid and distributediclo
platforms provide the foundation for negieneration workloads, endibg organizations to innovate faster,
automate operations, and achieve digital resiliency

Lumen is a technology company that enables organizations to benefit from emerging applications that power t
Fourthindustrial Revolution. We provide the fastest, m&esture platform for nextjen applications and data that
integrates global networkfrastructure, cloud connectivity, edge computing, connected security, vaitahoration,
and enterpriseclass serviceinto an advanced application architectémeindustries across the globe.

As data is dramatically shaping the future of all humankind, Lumen and Iniebiaag together to relentlessly
unleash the potential of data, leading to maapable and effient edge computing, and pervasive technologies
across devicesystemsprocessegjataanalysignd workloads.

To learn mor&nd Lumen and Intgblease visit

Lumen aL.umen.com/edge

Intel atintel.coniedge

Q) IDC Custom Solutions
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