TECHNOLOGY FOCUS

UNDERSTANDING
CDN TECHNOLOGY

An indepth update on CDN (Content Delivery
Network) Technology & the Market Growth.

Part - 2

EDGE CDN AND VIRTUAL CDN (VCDN)

Currently, most CDN servers are located at PoPs
in the IXP/1SPs or distributed Data Centres, enabling
content to be cached and replicated close to end-users.
However, in the face of growing demand, the current
distribution of these servers becomestoo centralized and
impairs CDN and gaming providers in ensuring a high
quality of experience (QOE) to the end-users. For an
optimal experience in advanced applications, servers
would need to be within a few hundred miles of each
end-user. There aretwo key trends emerging: edge CDN
and virtual CDN (vCDN).

By deploying servers at the edge of the network,
CDN providers can assign users to a close-by server,
reducing hop count and avoiding potential congestion
occurrences, while ensuring scalability and reliability.
The use of Edge CDNs and vCDNs will further help in
reducing issues of peering points congestion, inefficient
routing protocols, network unreliability, and the
inefficiencies of existing communication protocols and
thereby aiding faster delivery of content to users.
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Table 1. Edge CDN & vCDN

EdgeCDN

< Edge CDN hasgreater distribution of CDN
servers.

% Most CDN functions resides at | XPs today, but
these functions are increasingly moving to edge
sitesin the mobile network

% Edge CDN areat an on-premisessite, e.g., a
premises site, e.g., a university campus or an
airport, wherethereishigh demand for streaming
inalocalized area.

% For Edge CDNs, most deploymentswill be at
core nodesin the mobile network (inner edge),
or inthe RAN (outer edge).

Virtualized CDN (vCDN)

+» VCDN isavirtualized CDN software application
virtualized, or container-based infrastructure, or
on telco mobile edge computing platforms.

«» Previously, CDN software platformsweretightly
coupled with the underlying hardware making
theminflexible, vCDN enablesflexibility torun
CDN functions on shared servers to address
spikesin demand.

+» VCDN enables content caching even more locally
than current CDN distribution.

+» VCDN may resideat CDN PoPsat | XPs, aswell at
network or on-premises edge sites.
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Both edge CDN and vCDN are set to change the
landscape of content delivery, providing new opportunities
for Telcos to play a more significant role in the CDN
ecosystem and take advantage of new monetization
opportunities.

WHY THE DEMAND FOR CDNS IS GROWING?
The growing demand for low-latency, seamless,
and easily integrated content delivery acrossthe internet
has created opportunities for an increasing number of
CDN providers. The shift to mobile content and multi-
platform viewing has created a tremendous market
opportunity for new CDN companies and considerable
product and business innovation among the companies.
The increased dependencies on ICT infrastructure post-
pandemic for requirements of work, education, and
entertainment are further pushing the demand. The
following sections explain various benefits of CDNsthat
are contributing to their increased demand.
CDNsprovide numerousbenefitsfor usersand also
for the network infrastructure. Some of the benefits of
usingaCDN are:
Improved page load speed and website performance
Ability to handle high traffic |oads and sudden peaks
L ocalized coverage and improved availability
Reduced bandwidth consumption
L oad balance between multiple servers or locations,
causing decreased load times and latency
Secure encryption and counters denial-of-service
(DDoS) attacks

FASTER WEB HOSTING:

CDNS' primary customers are website or platform
owners, allowing for quick transfer of information that is
required for loading various internet content. Enterprise
companies require a CDN to give fast web performance
to their end customers. In the recent past CDNs have
gained significant popularity delivering traffic for the
majority of sites such asAmazon, Facebook, Netflix, etc.
CDN envisages widespread application in non-video
domains as well (websites, local hosting, file
downloading, e-services, e-commerce solutions, etc.) for
faster page loading, reducing bandwidth consumption,
securing websites from attacks, and blocking spams. This
leads to positive user experiences expressed as:

High content loading speed = Positive User Experience

Asmore and more companies are making anoticeable
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shift from traditional web hosting, CDNs are handling a
majority of the load. By storing the static content on edge
servers, CDNs can handle traffic spikes with scalability.
This is another reason behind prominent or popular web
hosting companies increasingly using CDNs.

INCREASED VIDEO CONSUMPTION:

With therise of smartphones availability and usage,
video consumption is growing at a much faster rate.
Presently, video accounts for about two-thirds of
downstream peak period traffic with ever-increasing trends.
Figure5 depicts mobiletraffic growth in termsof video and
non-video consumption in Petabytes (PB) per year
according to
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The COVID-19 pandemic hasfurther led to increased
media consumption due to billions of people seeking in-
home entertainment. As per the ABI dataresearch forecasts,
mobile datatrafficisanticipated to grow at aCAGR of 28.9%
to surpass 1307 exabytes on annual basisin 2025 wherein,
4G and 5G mobile subscribers will represent 91% of total
datatraffic generated in 2025.Given that video is currently
the most requested content format on the internet, its
delivery requires new technologies and faces new
challenges. CDN hasbeen critical in delivering video, large
files, and other web content to users quickly and reliably.
Distributing video using CDN requires adifferent approach
than distributing other types of content because of latency
sensitivity and high bandwidth utilization of video data.
Owing to the rise of high-bandwidth content and data-
hungry smartphones in less than 10 years, CDN demand
has skyrocketed. Theincreasein demand for uninterrupted

T IFET A & BT BITS-19 TEMTT | H2GT i T9d Bl
AW ger o B ITEE 22 EYH qEEAHl & AT
TATET 32T 2lthd 28.9% I AUAT F dgh? 2025 § amy
% W W 1307 THERES & 97 B & AN &, o
5571 AT 5511 HiATEd TEdh 2025 § I B 220 oihd B
91% @ UM HI, FWaY ad Jdieh dif=al aod §
32T W AIH (U ST AUl U B, e S &
foTQ 1 Tl a1 ATl el & AT T4 Al
AR @ SwrTEdr @ drEdr o fGeade = f fgaha
F  qeaAqUl 7@ ¥ | AR & SHENT a7 anedr faata
T & o frdaa daeasfiadr 3 s 221 & 3aa g=iazy
SN & BT 3 YT &l AT i [l &7 &l gorm 4
T AT 32D Bl HATFLTSH 21l & | 10 AT 7 A7 &4 79
i o Yy #de AN 22 YE WEWH & G961 & B0

50 SATELLITE & CABLETV

NOVEMBER 2022



TECHNOLOGY FOCUS

video and website content is expected to continue to reflect
the growth of the CDN market.

IMPACT OF THE COVID-19 PANDEMIC:

The pandemic has accelerated India's digital reset,
which has seeped into almost every aspect of life. The use
of media and online content services has heavily increased
during the lockdown. The COVID-19 outbreak has led to
adopting new technologies and ways for business houses,
education institutions, analytics, computing, and data
management methods. Online courses involving live
streaming of classes require unhindered and continuous
access. The ed-tech platforms are partnering with CDNsto
allow students unhindered access to quality education and
have empowered them to continue their academic journey
despite being at home.

POPULARITY OF OVER-THE-TOP (OTT)
SERVICES —

The popularity of OTT services provided by media
giantslikeYouTube, Netflix, and Amazon Prime, on-demand
video/music streaming, and live streaming of sports, news,
and events, resulted in huge video consumption and
expanded the scope of the video landscape. The Indian
OTT market islikely to outperform the global market and
may be ranked among thetop 10 by 2022. Thereare currently
about 40 OTT providersin India, which distribute streaming
media over the internet. According to KPMG Media and
Entertainment Report 2019, there will be 580 million OTT
consumers by FY 24 spending 30+ minutes on online
platforms every day, making India the second-biggest
market after the US. CDN providers are set in motion to
deliver faster speeds and better quality. At present most of
the OTT companies have their own infrastructure and
leverage upon CDN services to maximize speeds. During
COVID-19lockdown, al OTT platformsand new websites
have seen 2x-3x times growth on average, and CDNs have
ensured an uninterrupted user experience.

UPTAKE OF E-COMMERCE BUSINESS AND
FINANCIAL SERVICES:

E-commerce, banking, and financial companiesmake
use of CDNsto improve their site performance and make
their products or services available online. According to
Computer World, CDN provides 100% uptime of e-commerce
sites, and thisleadsto improved global website performance.
With continuous uptime, companies can retain existing
customers, leverage new customers with their enhanced
services, and explore new markets, to maximizetheir business
outcomes. E-commerce companies setting up their stores
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inthe cloud arelooking forward to partnering with the Indian
edge providers (PoPs). Businessesin the field of banking,
financial services, and insurance (BFSI) can useaCDN not
only to improve application performance but al so to secure
their infrastructure.

REDUCING BANDWIDTH COSTS:

One of the most obvious cost benefits to
companies using CDNs is the lower bandwidth costs.
CDNs that offer access to key PoPs optimize the
bandwidth efficiency across multiple serversand improve
the delivery of rich media content, providing noticeable
performance benefits to end users. This offloads the
bandwidth strain on the origin server, and the bandwidth
costs go down as efficiency improves. Therefore,
installing CDN servers will reduce the international
bandwidth requirement by | SPs, improve their network
performance and efficient bandwidth usage.

OTHER COST BENEFITS:

Content provider companies currently using CDNs
gain additional operational benefits on being able to focus
better on developing meaningful content to offer to
customers. Whether the company isinthegaming or IPTV
industries or provides rich media content on the web, it
certainly benefitsfrom usingaCDN initsnetwork strategy.
A provider can concentrate on the content and let the CDN
focus on getting it to the customers quickly and efficiently.
A CDN provides seamless scalability, allowing companies
to gain the cost benefits of economies of scale as they
grow.

Establishing CDN serversin the networks decreases
the server load on interconnects, peering points (public
and private peers), and backbones, freeing up the overall
capacity and decreasing delivery costs. Essentially, the
content is spread out across several servers, as opposed to
offloading them onto onelarge server, reducing the network
traffic loads and leading to efficient traffic management,
especially during surges.

WHY INDIA NEEDS TO FOCUS ON CDNS?

As discussed in the preceding section, there are
several driving factors, which arefueling the CDN demand
in India. With the second-largest user base and
continuously growing internet users, the service providers
are compelled to build and install content serversin their
networks. The internet user’s growth and penetration rate
inIndiaisshownin Figures6 and 7. Variousmobile operators
and I SPs have launched CDN initiativesduring thelast few
years.
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The change in consumer behavior has led to more
business-to-business data transactions in the field of
finance, advertising, healthcare, and agriculture in the
country, compelling the need for CDNSs to boost Indian
businessesand digital efficiencies. Many industry verticals,
including the advertising industry, mediaand entertainment,

gaming, education
and healthcare,
online music
retailers and
consumer
electronics, etc.,
are adopting
content networks.
In recent
times, India's
broadband
infrastructure has
significantly
improved, leading
to enhanced
broadband
connectivity and
adoption.

Moreover, the

growing proliferation of high-speed internet and affordability
of related servicesisexpected to accel erate the consumption
of internet content. Additionally, the implementation of
NDCP-2018 policy unleashes multiple opportunities for
TSPs, 1SPs, infrastructure providers, manufacturers,

innovators, and

Figure®6: Internet users growth in India
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and lower prices are factors that are fueling the growth
of CDN platformsfrom the demand side.

Indiaiswitnessing an increased demand for online
streaming of video content. Today, consumersare making a
shift from conventional and cable-based video
subscriptions to OTT Internet-based delivery platforms.
Numerous players have emerged in the OTT market space,
directly resulting inincreased Internet traffic. Buffering is
seen as a major reason for user dissatisfaction and low
experiencelevels, causingmore OTT and VOD-based CDN
services.

ROLLOUT OF 5G AND NEW FUTURISTIC
TECHNOLOGIES

5G, the next generation of mobile connectivity,
promises significant speed increases, ultra-low latencies,
and immense capacity to handle Internet of Things (10T)
devices. 5G encompasses multiple technologies, increases
network performanceimproving flexibility and scal ability. It
also brings new capabilities, such asnetwork slicing, which
allowsthe creation of multiplevirtua networks on the same
infrastructure, each securely isolated and with different
performance characteristics.

The main drivers of CDN in the 5G erawill be the
digitization of everyday processes. The use cases in 5G,
including autonomous vehicles, Industry 4.0, video
surveillance, cloud-based gaming, and telemedicine, etc.,
will requirevery low latency delivery of content at the edge.
As5G network rollsout, migration of storage from end-user
devices to 5G edge locations and the public cloud, where
storage and processing are cheaper is expected. One of the
most significant drivers will be the increased use of video
data(more cameras everywhere) and theimproved resolution
of image sensors. The increased use of video data, the
improved resolution of image sensors, underlying
virtualization of the infrastructure, and the move towards
cloud-native architectures will bring more and more focus
on CDNs.

Further widespread use of AI/ML will necessitate
CDNs at the edge for large volume data processing for
sensors, logs, image datain Al training, and quick delivery
of automated decisions. CDNs will also impact the way
compute and software architecture caters to the need of
new 5G use cases.

Thelndian CDN market wasvalued at $435.2 million
in the year 2018 and is expected to be valued at $2846.8
million by 2027 (refer figure 8 below). Looking at Indian
CDN market statistics and forecast, it is seen that Asia-
Pacific dominated the global market in 2020 and accounted
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TECHNOLOGY FOCUS

for arevenue share of over 39%. The regional market will
expand further at the fastest CAGR from 2021 to 2028, asit
is characterized by
the presence of

Figure8: CDN Market in India
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emerging economies,
such as India and
China, andisasoone
of the fastest-
growing consumer
markets. Moreover,
the growing | 2000
population has
resulted in an | 5%
increased demand
for technological
advancements in
networking
infrastructureto fulfill
the needs of online
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media consumption.
Variousinitiatives by
the regional governments, such as Digital India, have
enabled fast and secure management of datadelivery, owing
towhichthe usage of CDN solutionsisexpected to increase.

INTERNATIONAL EXPERIENCE RELATED TO
CDNS

The Global CDN market sizeisexpected to grow from
USD 14.4 billionin 2020 to USD 27.9 billionin 2025, at a
Compound Annual Growth Rate (CAGR) of 14.1% during
the forecast period. As the CDN services are picking up,
global practices and regulatory frameworks, etc., are also
evolving, the same has been discussed in the following
sections. ®
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