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UNDERSTANDING
CDN TECHNOLOGY

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

Part - 1

CDN is a system of distributed group of servers and
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 servers works together to provide fast 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
CDN is shown in Figure 1.

To minimize the
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
its proximity.

The global CDN
market is forecasted to
grow by $48.48 bn during
2021-2025, progressing at a
CAGR of almost 30%
during the forecast period. According to the Cisco Annual
report (2018-2023), video comprises more than 50% of the
overall data consumed over the internet, 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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5jaI raolaAa]T ]Vaoga kao ek p`mauK ivakasa carNa maoM lao
jaa rha hO.@yaa 5jaI ka kobala TIvaI ]Vaoga pr Asar pD,ogaaÆ
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saIDIena¸ sava-r AaOr naoTvak- ko ivatirt samaUh kI ek p`NaalaI hO

jaao ]pyaaogakta- kI BaaOgaaoilak isqait¸ vaobapoja kI kI ]%pi<a AaOr saamaga`I
ivatrNa sava-r ko AaQaar pr ]pyaaogakta- kao poja AaOr Anya vaoba saamaga`I
ivatirt krta hO.[MTrnaoT saamaga`I ka tojaI sao ivatrNa p`dana krnao ko
ilae sava-raoM ka samaUh ek saaqa kama krta hO.saIDIena [MTrnaoT pr
Aaovarlao naoTvak- ko $p maoM ]Baro hOM̧  jaao bauinayaadI¸ savaao-<ama p`yaasa vaalaI
[MTrnaoT pOkoT pirvahna saovaaAaoM ka ]pyaaoga krnao kI tulanaa maoM vaaiNaijyak
saamaga`I ivatirt krnao ko ilae baohtr samaqa-na p`dana krto hOM.ek saIDIena
ecaTIemaela pojaaoM̧  jaavaaisËPT fa[laaoM̧  sTa[laSaIT\sa ica~aoM AaOr vaIiDyaao
saiht [MTrnaoT saamaga`I laaoD krnao ko ilae AavaSyak saMpi<ayaaoM ko SaIGa`

hstaMtrNa kI Anaumait dota hO.
saIDIena ko saaqa AaOr ibanaa saamaga`I
ivatrNa ica~ 1 maoM idKayaa gayaa hO.
]pyaaogakta-AaoM ko kMPyaUTr AaOr
vaobasaa[TaoM ko sava-r ko baIca kI
dUrI kao kma krnao ko ilae ek
saIDIena ApnaI saamaga`I ko kOSD
saMskrNa kao k[- BaaOgaaoilak sqaanaaoM
³]pisqait kI ibaMdu yaa pIAaopI´
maoM saMgàiht krta hO.p̀%yaok pIAaopI
maoM k[- kOiSaMga sava-r haoto hOM jaao
AagaMtukaoM kao [sakI inakTta ko
BaItr saamaga`I ivatrNa ko ilae
ijammaodar haoto hOM.

vaOiSvak saIDIena baajaar maoM
2021–2025 ko daOrana 48º48

Arba Da^lar ko vaRiw ka Anaumaana hO̧  [sa pUvaa-naumaana AvaiQa ko daOrana yah
lagaBaga 30‰ kI saIejaIAar sao p`gait kr rha hO.isaskao vaaiYa-k irpaoT-
³2018–2023´ ko Anausaar vaIiDyaao maoM [MTrnaoT pr Kpt ikyao gayao kula
DoTa ka 50‰ sao AiQak Saaimala hO ijasako 2025 tk 80‰ tk baZ,nao
kI ]mmaId hO.Aa^na iDmaaMD vaIiDyaao sT/IimaMga¸ laa[va vaIiDyaao sT/IimaMga¸
@laa]D TIvaI AaOr Aaovar–d–Ta^p ³AaoTITI´ jaOsao ivaiBanna Aa^nalaa[na
vaIiDyaao p`a$paoM kI maaMga ipClao kuC vaYaao-M maoM lagaatar baZ, rhI hO.[sailae¸
vaoba AaQaairt ha[- DoifinaSana vaIiDyaao kI Kpt saIDIena kao Apnaanao maoM

Figure 1.: Content distribution with and without CDN
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increase in the adoption of CDN. In addition, the explosion
in the use of social networking sites is also 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 as well as individuals have increased the burden
on the existing networks requiring the addition of CDN’s
for smooth operations.

A Content Delivery/Distribution Network (CDN) is a
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 (ISPs).
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
enable live and uninterrupted content delivery over a high-
speed data network, increasing demand for enhanced QoE
(Quality of Experience) and QoS (Quality of Service), the
proliferation of video and rich media content over websites,
increasing demand for enhanced video content, latency-
free online gaming experience, increasing internet
penetration and adoption of mobile devices leading to rising
opportunities for mobile CDN.

CDNs have been used to improve the video streaming
experience to end-users while at the same time limiting 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

vaRiw maoM yaaogadana donao vaalaa p̀mauK kark hO.[sako Alaavaa saaoSala naoTvaik-Mga
saa[TaoM ko ]pyaaoga maoM ivasfaoT BaI [MTrnaoT pr vaIiDyaao̧  faoTao̧  einamaoSana AaOr
To@sT maoM vaRiw ko p̀mauK karkaoM maoM sao ek hO.saamagàI p̀dataAaoM ko saaqa–saaqa
vyai@tyaaoM Wara samaRw maIiDyaa fa[laaoM kao sqaanaaMtirt krnao̧  saaJaa krnao AaOr
paosT krnao jaOsaI gaitivaiQayaaoM nao maaOjaUda naoTvak- pr baaoJa baZ,a idyaa hO ijasako
ilae saucaa$ saMcaalana ko ilae saIDIena kao jaaoD,nao kI AavaSyakta hO.

ek saamaga`I ivatrNaÀivatrNa naoTva-k ³saIDIena´ p`a^@saI sava-r
AaOr ]nako DoTa koMd`aoM ka ek BaaOgaaoilak $p ivatirt naoTvak- hO jaao
]pisqait ko ivaiBanna ibaMduAaoM ³pIAaopI´ pr hO̧  jaao ]pyaaogakta- kI
BaaOgaaoilak isqait ko AaQaar pr ]pyaaogakta- kao poja AaOr Anya vaoba
saamaga`I ivatirt krnao ko ilae imalakr kama krta hO.ivatirt sava-r kao
kOSao yaa eja sava-r kha jaata hO jaao Aa[-e@sapI AaOr [MTrnaoT saovaa
p`dataAaoM ³Aa[-esapI´ Wara saMcaailat DoTa koMd`aoM maoM saamaga`I ko kOSD
saMskrNa kao saMga`iht krta hO.saamaga`I ivatrNa naoTvak- ]pyaaogakta-AaoM kao
ivaivaQa saamaga`I¸ ivaSaoYa$p sao vaIiDyaao ivatrNa ko ivatrNa maoM tojaI laata hO.

saIDIena baajaar ko ivakasa kao calaanao vaalao p`mauK karkaoM maoM ]cca
gait DoTa naoTvak- pr laa[va AaOr inabaa-Qa saamaga`I ivatrNa kao saxama krnao
ko ilae p`BaavaI samaaQaanaaoM kI baZ,tI AavaSyakta¸ baZ,I hu[- @yaUAaoAa[-
³AnauBava kI gauNava<aa´ AaOr @yaUAaoesa ³saovaa kI gauNava<aa´ kI baZ,tI
maaMga Saaimala hO.vaobasaa[TaoM pr vaIiDyaao AaOr samaRw maIiDyaa saamaga`I ka
p`saar¸ baZ,I hu[- vaIiDyaao saamaga`I kI baZ,tI hu[- maaMga¸ laOToMsaI mau@t Aa^nalaa[na
gaoimaMga AnauBava¸ [MTrnaoT kI phuMca maoM vaRiw AaOr maaobaa[la ]pkrNaaoM kao
Apnaanao sao maaobaa[la saIDIena ko Avasar baZ, rho hOM.

saIDIena ka ]pyaaoga AMitma ]pyaaogakta- ko ilae vaIiDyaao sT/IimaMga
AnauBava kao baohtr banaanao ko ilae ikyaa gayaa hO̧  saaqa hI saaqa saamaga`I
p`dataAaoM ³saIpI´ ko ilae bauinayaadI Z,aMcao ko svaaima%va kI AavaSyakta
kao saIimat kr idyaa gayaa hO.rNanaIitk sqaanaaoM maoM sava-raoM kao baD,o pOmaanao pr
tOnaat krko̧  saIDIena p`data ]pyaaogakta-AaoM kao ek krIbaI sava-r ko
ilae Asaa[na krto hOM̧  [sa p`kar skolaoibailaTI AaOr ivaSvanaIyata sauinaiScat
krto hue ha^p iganatI kao kma krto hOM AaOr saMBaaivat BaID, kI GaTnaaAaoM
sao bacato hOM.ek ]pyaaogakta- AaOr vaobasava-r ko baIca BaaOitk dUrI kao kma

Figure 2: Value Chain 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 sells its
content to online Content Providers (CP). On the other hand,
ISPs sell plain connectivity to end-users, and CPs sell them
access to OTT content. Finally, CDNs are placed between
CPs and ISPs as a technology enabler.

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

ORIGIN SERVER:
An origin server is a web server that handles all the

internet traffic, processes incoming 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 as a website 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 edge or cache server is a computer that exists

at the logical extreme or edge of a network, i.e., closer to the
user. The primary purpose is to store content as close as
possible to a requesting
user device, thereby
reducing latency and
improving page load
times. CDN edge servers
store cache content in
the strategic locations
or PoPs to off-load one
or more origin servers;
they also keep a track of
changes at the origin
server. Content delivery
across the globe with
and without CDN is
presented in Figure 3 for
a better overview. It can
be seen that content
transfer directly from the
origin server to the end
user adds more latency
due to large distances,
whereas latency is

krnaa saIDIena ka p`mauK kama hO ijasako pirNaamasva$p sao tojaI sao laaoD
samaya¸ sava-r ApTa[ma maoM vaRiw¸ baOMDivaD\qa ]pyaaoga maoM kmaI¸ baohtr saurxaa
AaOr baohtr vaobasaa[T p`dSa-na haota hO. ica~ 2 vaIiDyaao saamaga`I ivatrNa ko
ilae maUlya EaRMKlaa p`diSa-t krta hO.ek Aaor saamaga`I svaamaI ApnaI
saamaga`I kao Aa^nalaa[na saamaga`I p`dataAaoM ³saIpI´ kao baocata hO.dUsarI Aaor
Aa[-esapI AMitma ]pyaaogakta-AaoM kao saada knaoi@TivaTI baocato hOM̧  AaOr
saIpI ]nhoM AaoTITI saamaga`I tk phuMca baocato hOM.AMt maoM̧  saIDIena kao saIpI
AaOr Aa[-esapI ko baIca ek p`aOVaoigakI p`vat-k ko $p maoM rKa jaata hO.

saIDIena Taopaolaa^jaI dao p`kar ko sava-raoM ko baIca AMtr krtI hO:
sa`aot sqala pr maUla sava-r saamaga`I ko kuSala [MT/a saIDIena ivatrNa kao
sauinaiScat krta hO AaOr AMt¸ ]pyaaogakta-AaoM sao sava-r saMcaar kao saMBaalanao
ko ilae kOSa sava-r.
ma Ula sava -r:ma Ula sava -r:ma Ula sava -r:ma Ula sava -r:ma Ula sava -r:

maUla sava-r ek vaoba sava-r hO jaao saBaI [MTrnaoT T/Oifk kao saMBaalata
hO̧  AMitma ]pyaaogakta-AaoM sao Aanao vaalao AnauraoQaaoM kao saMsaaiQat krta hO
AaOr ]naka jabaava dota hO.ek maUla sava-r ek vaobasaa[T yaa vaIiDyaao jaOsaI
[MTrnaoT saMpi<a ko ilae saamaga`I kI saovaa krnao kI saBaI ijammaodarI kao laota
hO.maUla sava-r AaOr ]pyaaogakta- ko baIca BaaOitk dUrI DoTa T/aMsaimaSana ko
daOrana knao@Sana maoM ivalaMbata kao jaaoD,tI hO.
ejaÀkOSa sava -r:ejaÀkOSa sava -r:ejaÀkOSa sava -r:ejaÀkOSa sava -r:ejaÀkOSa sava -r:

ek saIDIena eja yaa kOSa sava-r ek eosaa kMPyaUTr hO jaao naoTvak-
ko taik-k carma yaa iknaaro pr maaOjaUd haota hO̧  yaanaI ]pyaaogakta- ko
krIba.p̀aqaimak ]_oSya saamagàI kao AnauraoQa krnao vaalao ]pyaaogakta- ]pkrNa

ko ijatnaa saMBava hao sako sTaor
krta hO ijasasao ivalaMbata kao
kma ikyaa jaa sako AaOr poja
laaoD samaya maoM sauQaar ikyaa jaa
sako. saIDIena eja sava-r ek
yaa AiQak maUla sava-rao M kao
Aa ^flaa oD krna o ko ilae
rNanaIitk sqaanaaoM yaa pIAaopI
maoM kOSa saamaga`I kao sTaor krta
hO̧  vao maUla sava-r pr pirvat-naaoM
ka T/Ok rKto hOM.saIDIena ko
saaqa AaOr ibanaa¸ duinayaa Bar maoM
saamaga`I ivatrNa kao baohtr
Avalaaokna ko ilae ica~ 3º2
maoM p`stut ikyaa gayaa hO.yah
doKa jaa sakta hO ik maUla
sava-r sao saIQao AMitma ]pyaaogakta-
tk saamagàI sqaanaaMtrNa baD,I dUrI
ko karNa AiQak ivalaMbata kao

Figure 3: Using cache servers to speed up content delivery
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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
CDNs could be private or public networks. There are

essentially two basic setups in distributing the content by
CDN: A Peer/Private model and a Peer-to-Peer (P2P) model.

a. Peer-to-Peer (P2P) provider:
A P2P CDN provider leverage users for the distribution
of content. When an end user visits a website that
has been cached by this CDN, their browser’s HTTP
requests will be redirected to the edge server closest
to them and the site will load faster to the user. A P2P
CDN works by creating a mesh network (refer to
Figure 4 (b) consisting of users who are watching the
same content and coordinating these users so that
they share video
data segments
with each other
instead of
everyone always
fetching the
segments from
an edge server.
Due to fewer
hardware and
r e s o u r c e
requirements ,
many CDN
providers tend to offer P2P services free of cost.

b. Private/Peer provider:
The peering/private CDN model is the more traditional
and preferred approach by CDN companies
maintaining a network of servers across a wide
geographic area. These server nodes in a router-based
peer CDN are closely coordinated by the centralized
knowledge, as shown in 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.

jaaoD,ta hO jabaik AMitma ]pyaaogakta- ko pasa ivaiBanna pIAaopI pr kOSa
sava-r ka ]pyaaoga krko ivalaMbata kao kma ikyaa jaata hO.saIDIena p`data
p`%yaok AMitma ]pyaaogakta- AnauraoQa kao pUra krnao ko ilae sava-EaoYz sava-r
sao saamaga`I ko ilae Aanao vaalao AnauraoQaaoM kao imalaana krnao ko ilae jaiTla
saâFTvaoyar ka ]pyaaoga krto hOM.
saIDIena p`dataAao M ko p`karsaIDIena p`dataAao M ko p`karsaIDIena p`dataAao M ko p`karsaIDIena p`dataAao M ko p`karsaIDIena p`dataAao M ko p`kar

saIDIena¸ inajaI yaa saava-jainak naoTvak- hao sakto hOM.saIDIena
Wara saamaga`I ko ivatrNa maoM Ainavaaya- $p sao dao bauinayaadI vyavasqaayaoM hOM: ek
pIyarÀp`a[vaoT maa^Dla AaOr pIyar–TU–pIyar ³pI2pI´ maa^Dla.
e ºe ºe ºe ºe º pIyar–TU–pIyar ³pI2pI´ p `data:pIyar–TU–pIyar ³pI2pI´ p `data:pIyar–TU–pIyar ³pI2pI´ p `data:pIyar–TU–pIyar ³pI2pI´ p `data:pIyar–TU–pIyar ³pI2pI´ p `data:

ek pI2pI saIDIena p`data saamaga`I ko ivatrNa ko ilae ]pyaaogakta-
AaoM ka laaBa ]zato hOM.jaba kao[- AMitma ]pyaaogakta- iksaI eosaI
vaobasaa[T pr jaato hOM ijasao saIDIena Wara kOSa ikyaa gayaa hO tao
]nako ba`a]jar ko ecaTITIpI AnauraoQaaoM kao ]nako inakTtma iknaaro
sava-r pr rIDayaro@T kr idyaa jaayaogaa AaOr saa[T ]pyaaogakta- ko

ilae tojaI sa o laa oD ha o
jaayaogaI.ek pI2pI saIDIena
ek maoSa naoTvak- banaakr kama
krta hO ³ica~ 4º3³baI´
doKoḾ  ijasamaoM eosao ]pyaaogakta-
Saaimala hOM jaao samaana saamaga`I
d oK rh o h O M  Aa Or [n a
]pyaaogakta-AaoM kao samanvaiyat
kr rho hOM taik vao hmaoSaa
ek iknaaro sao saogamaoMT laanao
ko bajaaya ek dUsaro ko saaqa
vaI iDyaa o  sa o g a m a o MT saaJaa

kroM.kma haD-vaoyar AaOr saMSaaQana AavaSyaktaAaoM ko karNa¸ k[-
saIDIena p`data pI2pI saovaaAaoM kao mauFt maoM poSa krto hOM.

b a I ºb a I ºb a I ºb a I ºb a I º inajaIÀpIr p `data:inajaIÀpIr p `data:inajaIÀpIr p `data:inajaIÀpIr p `data:inajaIÀpIr p `data:
pIyairMgaÀinajaI saIDIena maa^Dla saIDIena kMpinayaaoM Wara vyaapk
BaaOgaaoilak xao~ maoM sava-raoM ko naoTvak- kao banaayao rKnao ka AiQak
parMpirk AaOr psaMdIda trIka hO.ra]Tr AaQaairt pIyar saIDIena
maoM yao sava-r naaoD\sa koMd`IkRt &ana Wara barIkI sao samainvat haoto hOM̧
jaOsaaik ica~ 4º3 saI maoM idKayaa gayaa hO.p`%yaok sava-r maoM sahojao
gayao DoTa kI p`ityaaM haoMgaI AaOr jaba BaI kao[- ]pyaaogakta- DoTa ko
ilae AnauraoQa krta hO tao vah iknaaro ko sava-r sao DoTa Da]nalaaoD
krogaa jaao BaaOitk $p sao ]nako sabasao krIba hO̧  laaoiDMga samaya kao kma
krto hOM AaOr AnauraoQa Ta[maAa]T kao raokta hO.parMpirk saIDIena
dRiYTkaoNa kI tulanaa maoM ek pIyar saIDIena p̀data naoTvak- saMsaaQanaaoM
kao ]pyaaogakta-AaoM ko bahut krIba rKta hO AaOr yah maâDla pIyar
naaoD\sa Wara saamagàI AnauraoQaaoM ko 80‰ tk kI saovaa kr sakta hO.

Figure 4: System architecture for CDN, P2P CDN and Peer CDN


