TECH FOCUS

UNDERSTANDING
CDN TECHNOLOGY

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

Part-1

CDN isasystem of distributed group of serversand
networks that deliver pages and other web content to a
user, based on the geographic location of the user, the origin
of the webpage, and the content delivery server. The group
of serversworkstogether to providefast delivery of internet
content. CDNs have emerged as overlay networks on the
internet to provide better support for delivering commercial
content than was available using basic, best-effort internet
packet transport services. A CDN allows for the quick
transfer of assets needed for loading internet content,
including HTML pages, JavaScript files, stylesheets,
images, and videos. The content delivery with and without
CDNisshowninFigure 1.
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Figurel.: Content distribution with and without CDN
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distance between the
users' computer and the
websites' server, a CDN
stores a cached version of
its content in multiple
geographical locations
(points of presence or
PoPs). Each PoP contains
several caching servers
responsible for content
delivery to visitors within
itsproximity.

The global CDN
market is forecasted to
grow by $48.48 bn during
2021-2025, progressing at a
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CAGR of almost 30%

during the forecast period. According to the Cisco Annual
report (2018-2023), video comprises more than 50% of the
overall dataconsumed over theinternet, which is expected
to increase up to 80% by 2025. The demand for various
online video formats, such as on-demand video streaming,
live video streaming, cloud TV, and over-the-top (OTT),
has been continuously increasing over the past few years.
Therefore, the rising consumption of web-based, high-
definition videos is the major factor contributing to the
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increasein the adoption of CDN. In addition, the explosion
inthe use of social networking sitesisalso one of the major
reasons for the increase in videos, photos, animations, and
text over the internet. Activities such as transferring,
sharing, and posting rich media files, by the content
providers aswell asindividuals have increased the burden
on the existing networks requiring the addition of CDN'’s
for smooth operations.

A Content Delivery/Distribution Network (CDN) isa
geographically distributed network of proxy servers and
their Data Centres at various points of presence (PoP),
working together to deliver pages and other web content to
a user based on the geographic location of the user. The
distributed servers are called cache or edge servers, which
store a cached version of the content in Data Centres
operated by IXPs and Internet Service Providers (1SPs).
Content delivery networks accelerate the delivery of diverse
content, especially video delivery, to the user.

The major factors driving the growth of the CDN
market include the rising need for effective solutions to
enablelive and uninterrupted content delivery over ahigh-
speed data network, increasing demand for enhanced QoE
(Quality of Experience) and QoS (Quality of Service), the
proliferation of video and rich mediacontent over websites,
increasing demand for enhanced video content, |atency-
free online gaming experience, increasing internet
penetration and adoption of mobiledevicesleadingtorising
opportunitiesfor mobile CDN.

CDNshave been used to improvethevideo streaming
experienceto end-userswhile at the sametimelimiting the
need for Content Providers (CP) to own infrastructure. By
massively deploying servers in strategic locations, CDN
providers assign users to a close-by server, thus reducing
hop count and avoiding potential congestion occurrences
while ensuring scalability and reliability. Shortening the
physical distance between a user and the webserver is the
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Figure2: ValueChain for delivery of content
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main job of CDN, resulting in faster load times, increased
server uptime, reduced bandwidth usage, improved security,
and better website performance.

Figure 2 displays the value chain for video content
distribution. On the one hand, the Content Owner sellsits
content to online Content Providers (CP). On the other hand,
I SPs sell plain connectivity to end-users, and CPs sell them
accessto OTT content. Finally, CDNs are placed between
CPs and | SPs as a technology enabler.

CDN topology distinguishes between the two types
of servers: origin server at the source |ocation ensuring the
efficient intra-CDN distribution of content, and cache
servers for handling end-user to server communications.

ORIGIN SERVER:

An origin server isaweb server that handles all the
internet traffic, processesincoming requests from end-users,
and responds to them. An origin server takes on all the
responsibility of serving up the content for an internet
property such asawebsite or video. The physical distance
between the origin server and the user adds latency to the
connection during the data transmission.

EDGE/CACHE SERVER:

A CDN edgeor cache server isacomputer that exists
at thelogical extreme or edge of anetwork, i.e., closer tothe
user. The primary purpose is to store content as close as
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reduced using cache servers at various PoPs near the end
user. CDN providers employ complex software to match
incoming requests for content to the ‘best’ server for
meeting each end-user request.

TYPES OF CDN PROVIDERS

CDNSscould be private or public networks. Thereare
essentially two basic setups in distributing the content by
CDN: A Peer/Private model and aPeer-to-Peer (P2P) mode.

a Peer-to-Peer (P2P) provider:

A P2P CDN provider leverage usersfor thedistribution
of content. When an end user visits a website that
has been cached by this CDN, their browser’sHTTP
requests will be redirected to the edge server closest
tothem and the sitewill load faster to the user. A P2P
CDN works by creating a mesh network (refer to
Figure 4 (b) consisting of userswho are watching the
same content and coordinating these users so that
they share video
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many CDN
providerstend to offer P2P services free of cost.

b. Private/Peer provider:

The peering/private CDN model isthe moretraditional
and preferred approach by CDN companies
maintaining a network of servers across a wide
geographic area. These server nodesin arouter-based
peer CDN are closely coordinated by the centralized
knowledge, asshownin Figure 4 (c). Each server will
have copies of the data saved, and whenever a user
requests for data, it will download the data from the
edge servers that are physically closest to them,
reducing the loading time and preventing request
timeouts. Compared to the conventional CDN
approach, a peer CDN provider employs network
resources much closer to users, and this model can
serve as much as 80% of the content requests by peer
nodes.
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