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The Indian Broadband market is
growing rapidly .  India ’s  tota l
broadband subscriber base rose to
149.75 million in March 2016 from
99.20 million in March 2015, according
to TRAI data.

India’s wired broadband
subscribers increased to 16.98 million in
March 2016 from 15.52 million in March
2015.

The wire less  broadband
subscribers were 132.76 million in
March 2016 against 83.66 million a
year earlier.

The major growth was seen in Tier 2 cities and
Smart cities initiatives that are getting implemented
across India.

Along with multiple benefits that the Internet
economy provides, it is also responsible for
generating employment. The ‘Internet’ sector already
employs around 4-5 lakh people and is a key avenue
for job creation. It is estimated that the Internet
economy will create nearly 15-20 lakh job
opportunities by 2018.

This increasing demand for Internet services
in India during the years ahead presents an excellent
business opportunity for ISPs, MSOs & LCOs. The
business of distributing the internet, provides more
revenue than the Cable TV business. To support the
growth of Broadband Networks in India, Maipu
continuously develops new solutions & provides
support for designing and deploying large ISP and
MSO Networks.

UTTAMKUMAR RESS

ek smaaT- ba`a^DbaOMDek smaaT- ba`a^DbaOMDek smaaT- ba`a^DbaOMDek smaaT- ba`a^DbaOMDek smaaT- ba`a^DbaOMD
ivatrNa naoTvak-ivatrNa naoTvak-ivatrNa naoTvak-ivatrNa naoTvak-ivatrNa naoTvak-
ko ilae iDjaa[nako ilae iDjaa[nako ilae iDjaa[nako ilae iDjaa[nako ilae iDjaa[na

idSaa–inado-SaidSaa–inado-SaidSaa–inado-SaidSaa–inado-SaidSaa–inado-Sa
]<ama kumaar rosa]<ama kumaar rosa]<ama kumaar rosa]<ama kumaar rosa]<ama kumaar rosa

–p`Isaolsa p`mauK¸ maa[-pU [MiDyaa–p`Isaolsa p`mauK¸ maa[-pU [MiDyaa–p`Isaolsa p`mauK¸ maa[-pU [MiDyaa–p`Isaolsa p`mauK¸ maa[-pU [MiDyaa–p`Isaolsa p`mauK¸ maa[-pU [MiDyaa

BaartIya ba`a^DbaOMD baajaar kafI tojaI sao baZ, rha hO.T/a[-
ko AaMkD,o ko mautaibak Baart ka kula bàâDbaOMD sabsaËa[bar
AaQaar maaca- 2016 maoM ]Clata hue 149.75 imailayana ko
str pr phuMca gayaa jaao ik maaca- 2015 maoM 99.20
imailayana qaa.
Baart ko vaayar ba`a^DbaOMD sabsaËa[bar kI saM#yaa maaca-
2015 maoM 15.52 imailayana sao baZ,kr maaca- 2016 maoM
16.98 imailayana ko str pr phuMca gayaa.
[saI trh vaayarlaOsa ba`a^DbaOMD sabsaËa[baraoM kI saM#yaa maaca-
2016 maoM 132.76 imailayana ko str pr phuMca gayaI¸ jaao
ik [sako ipClao vaYa- 83.66 imailayana qaI.

sabasao AiQak ivakasa iTyar 2 SahraoM AaOr smaaT- SahraoM kI phla
ko calato doKa gayaa ijasao ik pUro Baart Bar maoM laagaU ikyaa jaa rha
hO.[MTrnaoT Aqa-vyavasqaa Wara p`dana k[- laaBaaoM ko saaqa–saaqa yah raojagaar
pOda krnao ko ilae BaI ijammaodar hO.[MTrnaoT xao~ phlao hI 4–5 laaK
laaogaaoM kao raojagaar p`dana kr rha hO AaOr yah raojagaar pOda krnao ka ek
mah%vapUNa- Avasar hO.yah Anaumaana lagaayaa jaa rha hO ik 2018 tk
[MTrnaoT Aqa-vyavasqaa lagaBaga 15–20 laaK raojagaar saMBaavanaaAaoM kao pOda
krogaa.

Aanao vaalao vaYaao-M ko daOrana Baart maoM [MTrnaoT saovaaAaoM ko ilae yah
baZ,tI maaMga Aa[-esapI¸ emaesaAao va elasaIAao ko ilae AakYa-k vyavasaaya
saMBaavanaaAaoM kao p`stut kr rha hO.[MTrnaoT ivatrNa ka vyavasaaya kobala
TIvaI karaobaar ko maukabalao AiQak rajasva p`dana krta hO.Baart maoM
ba`a^DbaOMD naoTvak- ko ivakasa kI sahayata ko ilae maa[-pU lagaatar
nayao samaaQaana ka ivakasa kr rha hO AaOr baD,o Aa[-esapI va emaesaAao
naoTvakao-M ko ilae iDjaa[na AaOr ]sa lagaanao ko ilae sahayata BaI p`dana kr
rha hO.
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RELIABILITY IS ESSENTIAL
The Internet-based economy demands that

business networks must be available nearly 100%
of the time. They must be smart enough to
automatica l ly  protect  against  unexpected
incidents. These business networks must also be
able to adjust to changing traffic loads to maintain
consistent application response times. It is no
longer  pract ica l  to  construct  networks  by
connecting many standalone components without
careful planning and design.

Let’s now consider the fundamental
guidelines for properly designing an Internet
distribution Network.

DESIGN GOALS
Scalability: Scalable network designs should

be capable of expanding to new locations & support
new applications and service delivery without
impacting the current level of service delivered to
existing users.

Availability:  A network designed for
availability is one that delivers consistent, reliable
performance 24x7. In addition, the failure of a
single link or hardware equipment should not
significantly impact network performance.

Security: Security is a feature that must be
designed into the network, not added on after the
network is complete.

Manageability: No matter how good the
initial network design is, the available network
staff must be able to manage and support the
network.

A network that is too complex or difficult to
maintain  cannot  funct ion ef fect ively  and
efficiently. Design simple networks, which can be
easily maintained by network and support staff.

THREE LAYER STRUCTURE
An Internet network consists of 3 important

layers:
 Core Layer
 Aggregation Layer and
 Access Layer.

Each layer has own important functions and
supports other layers to provide fast & reliable
internet services to the end customer.

ivaSvanaIyata AavaSyak hOivaSvanaIyata AavaSyak hOivaSvanaIyata AavaSyak hOivaSvanaIyata AavaSyak hOivaSvanaIyata AavaSyak hO
[MTrnaoT AaQaairt Aqa-vyavasqaa kI maaMga hO ik vyavasaaya naoTvak-̧

saMcaalana ko samaya lagaBaga 100 p`itSat ]plabQa rhnaa caaihe.iksaI BaI
trh kI Ap`%yaaiSat GaTnaaAaoM sao Kud–va–Kud bacaava ko ilae sajaga
rhnaa caaihe.lagaatar Aavaodna p`itiËyaa samaya kao barkrar rKnao
ko ilae [na vyaapar naoTvak- kao lagaatar badlato T/Oifk Baar kao saMBaalanao
maoM saxama haonaa caaihe.Aba yah vyavahairk nahIM rh gayaa hO ik
saavaQaanaIpUva-k yaaojanaa AaOr iDjaa[na ko ibanaa k[- sTOMDAlaaona GaTkaoM kao
jaaoD,kr naoTvak- ka inamaa-Na ikyaa jaae.

cailae Aba ek [MTrnaoT ivatrNa naoTvak- ko sahI trh sao
iDjaa[na ko ilae maaOilak idSaa–inado-SaaoM pr ivacaar ikyaa jaae.
iDjaa[na laxyaiDjaa[na laxyaiDjaa[na laxyaiDjaa[na laxyaiDjaa[na laxya

maapnaIyata:maapnaIyata:maapnaIyata:maapnaIyata:maapnaIyata: skolaobala naoTvak- iDjaa[na kao nayao sqaanaaoM pr
ivastar AaOr nayao AavaodnaaoM maoM sahayak AaOr maaOjaUda [stomaalakta-AaoM kao
iDilavar ikyao jaanao vaalaI saovaa kao iksaI trh p`Baaivat ikyao ibanaa¸ saovaa
iDilavarI maoM saxama haonaI caaihe.

]plabQata:]plabQata:]plabQata:]plabQata:]plabQata: ]plabQata ko ilae naoTvak- iDjaa[na eosaI haonaI
caaihe jaao ik lagaatar¸ 24x7 BaraosaomaMd p̀dSa-na kI iDilavarI kro.[sako
Alaavaa isaMgala ilaMk yaa haD-vaoyar ]pkrNaaoM ko Asafla haonao pr naoTvak-
p`dSa-na pr iksaI trh ka ]llaoKnaIya p`Baava nahIM pD,naa caaihe.

saurxaa:saurxaa:saurxaa:saurxaa:saurxaa: saurxaa ek ivaSaoYata hO ijasao ik inaiScat taOr pr
naoTvak- maoM iDjaa[na ikyaa jaanaa caaihe¸ na ik naoTvak- ko pUro haonao ko
baad Saaimala ikyaa jaanaa caaihe.

p`baMQana xamata:p`baMQana xamata:p`baMQana xamata:p`baMQana xamata:p`baMQana xamata: caaho iktnaa BaI AcCa p`arMiBak naoTvak-
iDjaa[na hao̧  ]plabQa naoTvak- kma-caarI kao inaiScat taOr pr naoTvak- ko
p`baMQana AaOr samaqa-na krnao maoM saxama haonaa caaihe.

ek naoTvak- jaao ik kafI jaiTla yaa rKrKava ko ilae kizna
hO vah p`BaavaI ZM,ga sao AaOr kuSalata sao kama nahIM kr sakta.Aasaana
naoTvak- ka iDjaa[na kroM ijasao ik naoTvak- AaOr sahayak kma-caarI Wara
AasaanaI sao saMBaalaa jaa sako.
tIna prt vaalaI saMrcanaatIna prt vaalaI saMrcanaatIna prt vaalaI saMrcanaatIna prt vaalaI saMrcanaatIna prt vaalaI saMrcanaa

ek [MTrnaoT naoTvak- maoM tIna mah%vapUNa- prt Saaimala haoto hOM:
 kaor prt
 ek~IkrNa prt
 e@saosa prt

p`%yaok prt ka Apnaa mah%vapUNa- kama haota hO AaOr AMitma
]pBaao@taAaoM kao toja AaOr BaraosaomaMd [MTrnaoT saovaa p`dana krnao ko ilae
Anya prtaoM ka samaqa-na krta hO,
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THE CORE LAYER (NETWORK BACKBONE)
The Core layer is a very important part of

an Internet network for ISPs and is also known as
the  Network Backbone.  The Core  Layer  is
responsible for seamless communication with the
Telecom Company (TELCO) from whom the bulk
bandwidth is obtained. The Core Layer is the entry
and exit point of bandwidth consumed by the ISP
or MSO.

To design a well functional Core layer, MSOs
& ISPs must incorporate the following:
 Multiple,  redundant Uplinks from the

TELCO to  ensure  fa i l -safe  operat ion,
provide load balancing and efficient usage
of multiple links. The aim is to ensure 99.9%
uptime.

 Redundant Hardware design to manage load
balancing and
failsafe operation
between TELCO
links and in case of
hardware failures.

 BGP (Border
Gateway Protocol)
M u l t i - H o m i n g
c o n f i g u r a t i o n .
Multi-Homing will
enable ISP to
achieve load
balancing and
e f f i c i e n t
utilization of
Telecom links and
better ROI (Return
On investments).

 Servers including Peering, Authentication,
etc recommended to be deployed at Core
layers switches for centralized management.
In some cases, authentication servers are
deployed at each POP or operator’s location,
depending on the design of the Network.

 Enable dynamic routing to find the best path
for data forwarding to the internet gateway.
I t  wi l l  he lp  avoid frequent  manual
intervention.

 Select the Core layer products, considering
the growth of bandwidth in your network

Figure 1:  Core Layer
ica~ 1: ica~ 1: ica~ 1: ica~ 1: ica~ 1: kaor prtkaor prtkaor prtkaor prtkaor prt
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kaor prt ³naoTvak- kI rIZ,´kaor prt ³naoTvak- kI rIZ,´kaor prt ³naoTvak- kI rIZ,´kaor prt ³naoTvak- kI rIZ,´kaor prt ³naoTvak- kI rIZ,´
kaor prt¸ Aa[-esapI ko ilae [MTrnaoT naoTvak- ka AiBanna

ihssaa haotI hO AaOr [sao naoTvak- kI rIZ, ko $p maoM BaI jaanaa jaata
hO.kaor prt dUrsaMcaar kMpnaI ³Tlkaó  ko saaqa inabaa-Qa saMcaar ko ilae
ijammaovaar haota hO jahaM sao ik qaaok baOMDivaD\qa p`aPt ikyaa jaata hO.kaor
prt Aa[-esapI yaa emaesaAao Wara Kpt baOMDivaD\qa kI p`vaoSa AaOr
inakasa ibaMdu haotI hO.

ek AcCI trh sao kama krnao vaalao kaor prt ko iDjaa[na ko
ilae Aa[-esapI va emaesaAao kao inamna kao Saaimala krnaa caaihe:

 ekaiQak ilaMk ka p`BaavaI [stomaala AaOr Baar saMtulana p`dana
krnao¸ ivafla–saurixat saMcaalana kI sauinaiScatta ko ilae
Tlkao sao ek sao AiQak¸ Aitir@t ApilaMk p`aPt krnaa.
laxya 99.9 p`itSat ApTa[ma kI sauinaiScat krnaa hO.

 haD-vaoyar Kraba haonao kI halat maoM AaOr Tolkao ilaMk ko baIca
Baar saMtulana AaOr ivafla saurixat
saMcaalana ko p`ba MQana ko ilae
Aitir@t haD-va oyar iDjaa[na
krnaa.

 baIjaIpI ³baa oD -r ga oTva o
p̀aoTaokâla´ malTI–haoimaMga vyavasqaa.
malTI–haoima Mga¸ Aa[-esapI kao
TolaIka^ma ilaMk ko p`BaavaI [stomaala
AaOr AcCo AarAaoAa[- ³inavaoSa pr
vaapsaI´ AaOr Baar saMtulana ko ilae
saxama banaayaogaa.

 pIirMga¸ p`maaNaIkrNa Aaid
saiht sava-r kao koMd`IkRt p`baMQana

ko ilae kaor prt isvacaaoM pr lagaanao kI isafairSa kI jaatI
hO.kuC maamalaaoM maoM p`maaNaIkrNa sava-r kao naoTvak- ko iDjaa[na
pr inaBa-r krto hue pIAaopI yaa AaproTr ko sqaana pr lagaayaa
jaata hO.

 [MTrnaoT gaoTvao kao DoTa Baojanao ko ilae sabasao AcCo rasto kI Kaoja
ko ilae Dayanaoimak $iTMga maoM saxama banaanaa.[sasao lagaatar maOnauAla
hstxaop sao bacanao maoM madd imalaogaI.

 Agalao 1 yaa 2 vaYaao-M maoM Apnao naoTvak- maoM baOMDivaD\qa kI ivakasa
kao Qyaana maoM rKkr kaor prt ]pkrNaaoM ka caunaava kroM.kaor
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in the next 1 or 2 years. Core layer products
need to be bought with a 3 year support
contract from the supplier, including remote
technical  support  to  ensure complete
technical support.
Since the network traffic always passes

through the Core Layer, peering between CDN
networks (Content Delivery Networks) will be occur
at the Core layer.  The Core Layer therefore needs to
be highly reliable and redundant to ensure 99.9%
uptime for end users.

AGGREGATION LAYER (DISTRIBUTION LAYER) -
The Aggregation Layer plays an important

role, as it establishes the POP (Point Of Presence)
locations and ensures the optimum use for fiber
for creating a citywide network.

The main
goal of the
distribution layer
is efficient
n e t w o r k
m a n a g e m e n t ,
aggregating many
uplinks from
Access/Building
switches into
higher speed links
and ensure
s e a m l e s s
communicat ion
with Core layer.

T h e
Aggregation layer
in an ISP’s /
MSO’s network
should preferably
have a ring
topology for better
manageability and
scalability.

Major ISP’s
and MSO’s use
Ring topology for
offering seamless video and internet services to
LCO’s. In In a Ring topology all switches/nodes are
connected to each-other in such a way that they make
a closed loop to ensure an alternate path to avoid
downtime if the fiber is cut or broken.

Figure 2: Ring Topology Of Switches / Nodes
ica~ 2: ica~ 2: ica~ 2: ica~ 2: ica~ 2: isvacaÀnaaoD\sa kI irMga Taopaolaa^jaIisvacaÀnaaoD\sa kI irMga Taopaolaa^jaIisvacaÀnaaoD\sa kI irMga Taopaolaa^jaIisvacaÀnaaoD\sa kI irMga Taopaolaa^jaIisvacaÀnaaoD\sa kI irMga Taopaolaa^jaI
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prt ]%padaoM kao AapUit-kta- sao 3 vaYaao-M ko samaqa-na AnaubaMQa ko
saaqa KrIdnao kI ja$rt hO ijasamaoM pUNa- tknaIkI samaqa-na
kI sauinaiScatta ko ilae dUrdraja tknaIkI samaqa-na BaI Saaimala
hO.
caUMik naoTvak- T/Oifk hmaoSaa kaor prt sao gaujartI hO [sailae

saIDIena naoTvak- ³kMToMT iDilavarI naoTvak-´ ko baIca pIirMga¸ kaor prt
maoM hI GaiTt haogaI.[sailae kaor prt kao A%yaiQak BaraosaomaMd AaOr
Aitir@t haonao kI ja$rt hO ijasasao ik AMitma [stomaalakta-AaoM ko
ilae 99.9 p`itSat ApTa[ma kI sauinaiScatta hao sako.
ek~IkrNa prt ³ivatrNa prt´ek~IkrNa prt ³ivatrNa prt´ek~IkrNa prt ³ivatrNa prt´ek~IkrNa prt ³ivatrNa prt´ek~IkrNa prt ³ivatrNa prt´

ek~IkrNa prt mah%vapUNa- BaUimaka inaBaatI hO̧  @yaaoMik yah
pIAaopI ³]pisqat sqala´ sqaanaaoM kao sqaaipt krtI hO AaOr Sahr vyaapk
naoTvak- banaanao ko ilae fa[bar ko AiQaktma [stomaala kao sauinaiScat

krta hO.
ivatrNa prt ka

mau#ya laxya p`BaavaSaalaI
naoTvak- p̀baMQana¸ ]cca gait
vaalao ilaMk maoM ibailDMga
isvacaÀe@saosa sao k[-
ApilaMk ka kula yaaoga AaOr
ka or prt k o s a aq a
baaQaariht sa Mcaar kI
sa u i n a iScatta krta
hO.baohtr p`baMQana xamata
AaOr maapnaIyata ko ilae
Aa[-esapIÀemaesaAao
ko naoTvak- maoM ek~IkrNa
prt ivaSaoYata ek irMga
Ta opa ola a ^jaI ma o M  ha o n a I
caaihe.
p`mauK Aa[-esapI AaOr
emaesaAao̧  elasaIAao kao
baaQaariht vaIiDyaao AaOr
[MTrnaoT saovaaAaoM kao Aâfr

krnao ko ilae irMga Taopaolaa^jaI ka [stomaala krto hOM.irMga Taopaolaa^jaI maoM
saBaI isvacaÀnaaoD\sa ek dUsaro ko saaqa eosao jauD,o haoto hOM ik vao ek inakT
laUp banaato hOM ijasasao ik yaid fa[bar kT jaayao yaa TUT jaayao tao
Da]naTa[ma sao bacanao ko ilae ek vaOkilpk pa^qa kI sauinaiScatta hao.
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ADVANTAGES OF RING TOPOLOGY
 Ring Network Topology is very organized, all

switches send data in one direction. It helps
to increase performance, even when the
network load increases.

 Ring network topology is scalable and easy to
manage by using Ring protection protocols
like MSTP (Multiple Spanning Tree Protocol)
and many more.

To Design the Aggregation / Distribution
layer, ISP / MSO must consider the following:
 Calculate your POP bandwidth/traffic

requirement and then
consider aggregation layer
devices. As per current
Internet trend in India, 1G
uplink switches is a good
cost effective way, to start a
new setup with Ring
topology in the Aggregation
Layer.

 As traffic increases in a
Ring topology, it creates
issues  l ike  s low speed,
packet  drops ,  RTO and
many more .  As  t raf f ic
utilization crosses 70% of
the  inter face  speed of
switches, it is essential to upgrade the Ring
devices to ensure reliability.

 Ring network topology switches should all
have the same speed interfaces. For example,
in a  1Gig Ring Network - all switches should
be 1Gig switches.

 All Ring switches should be enabled with
Industry standard Ring protection protocol.
Private protocol of any switch vendor will
make the ISP / MSO dependent on that
particular switch manufacturer, or will lead
to problems in implementing a service with
multi-vendor switches.

 The Ring network should be completely
manageable with manageable switches. This
will enable Network teams to manage and

21 - 23 October, 2016
World Trade Centre, Mumbai

irMga Taopaolaa^jaI ko fayado–irMga Taopaolaa^jaI ko fayado–irMga Taopaolaa^jaI ko fayado–irMga Taopaolaa^jaI ko fayado–irMga Taopaolaa^jaI ko fayado–

 irMga naoTvak- Taopaolaa^jaI baohd saMgaizt haotI hO̧  saBaI isvaca ek
hI idSaa maoM DoTa Baojato hOM.yah naoTvak- pr Baar baZ,nao pr BaI
p`dSa-na baZ,anao maoM sahayata krta hO.

 irMga naoTvak- Taopaolaa^jaI skolaobala hO AaOr emaesaTIpI ³malTIpla
spOinaMga T/I p`aoTaoka^la´ AaOr k[- Anya jaOsao irMga saurxaa
p`aoTaoka^la ka [stomaala krko AasaanaI sao p`baMiQat ikyaa jaa
sakta hO.

ek~IkrNaÀivatrNa prt ko iDjaa[na ko ilae Aa[-esapIÀ
emaesaAao kao inamna pr ivacaar krnaa caaihe:

 Apnao pIAaopI baOMDivaD\qaÀT/Oifk
AavaSyaktaAaoM kI gaNanaa kroM AaOr ifr
ek~IkrNa prt ]pkrNaaoM pr ivacaar kroM.Baart
maoM maaOjaUda [MTrnaoT $K ko mautaibak 1jaI ApilaMk
isvaca¸ ek~IkrNa prt maoM irMga Taopaolaa^jaI ko
saaqa nayao saoTAp kI Sau$Aat ko ilae laagat
p`BaavaI ]paya hO.

 irMga Taopaolaa^jaI maoM T/Oifk baZ,anao ko
saaqa yah kma spID¸ pOkoT D/a^p¸ AarTIAao
AaOr k[- Anya maamalao pOda krta hO.T/Oifk
[stomaala isvacaao M ko [MTrfosa gait ko 70
p`itSat kao par krnao ko saaqa hI yah AavaSyak

hO ik BaraosaomaMdta kI sauinaiScatta ko ilae irMga ]pkrNaaoM kao
ApgaòD ikyaa jaae.

 irMga naoTvak- Taopaolaa^jaI isvaca saBaI maoM ek hI gait [MTrfosa
haonaI caaihe.]dahrNa ko ilae ek 1Gig irMga naoTvak- maoM saBaI
isvacaaoM ko 1Gig isvaca haonao caaihe.

 saBaI irMga ko isvacaaoM ko ]Vaoga maanak irMga saMrxaNa p`aoTaoka^la
ko saaqa saxama ikyaa jaanaa caaihe.iksaI isvaca ivaËota ko
inajaI p`aoTaoka^la¸ Aa[-esapIÀemaesaAao kao ]sa Kasa isvaca
]%padk pr inaBa-r banaa dota hO yaa ivaiBanna ivaËota isvacaaoM
ko saaqa saovaa kI p`stuitkrNa maoM samasyaa pOda krogaa.

 irMga naoTvak- ko p`baMQanaIya isvaca ko saaqa pUrI trh sao p`baMQa
ikyaa jaanaa caaihe.yah naoTvak- TIma kao koMid`ya sqala sao
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monitor each port in a network from a central
place.

 It  is recommended to use policies in
manageable switches to protect the ring and
avoid flooding by unwanted packets.
Proper Aggregation layer design helps to

isolate the core from access layer failures or
disruptions.

Reliable design of the Aggregation network
helps ISPs offer good services to operators/LCO and
end customers.

The Aggregation Network is responsible for
communication between the Access layer and core
layer.

ACCESS LAYER
The Access layer connects to end users - those

who use the internet.  LCOs & Networks inside each
building are part of the Access Network/Access
layer.

The Access layer is required to offer many
services to end users like Internet, Voice, Leased Line,
Carrier service and many more.

The access layer is commonly built using
Manageable Layer 2 switching technology.

Improving the manageability of the access
layer is a major concern for ISP and operators. Access
layer management is crucial for the following
reasons:
 The increase in the number of users and

types of devices connecting to the access
layer like PC, Laptop and SOHO routers.
Many times user devices cause problem to
ISP and operators access network, due to
which the complete access network will get
affected.

 The introduction of wireless access points
for user connectivity to meet customer
demands.

The following guidelines must be used to
design the Access Layer.
 Important access nodes, wherever possible

must be connected from 2 uplinks for
redundancy.

 Implement security policies on Access

naoTvak- maoM p`%yaok paoT- kI inagaranaI AaOr p`baMQana krnao maoM saxama
banaayaogaa.

 irMga kI rxaa AaOr AvaaMiCt pOkoT Wara baaZ, kao Talanao ko ilae
p`baMQanaIya isvaca maoM naIityaaoM ko ]pyaaoga krnao kI isafairSa kI
jaatI hO.
]icat ek~IkrNa prt iDjaa[na¸ e@saosa prt ko Asafla yaa

baaiQat haonao sao kaor kao Alaga krnao maoM sahayata krta hO.
ek~IkrNa naoTvak- ka BaraosaomaMd iDjaa[na Aa^proTraoMÀelasaIAao

AaOr AMitma ]pBaao@taAaoM kao AcCI saovaa donao maoM Aa[-esapI kI sahayata
krta hO.

ek~IkrNa naoTvak-̧  e@saosa prt AaOr kaor prt ko baIca saMcaar
ko ilae ijammaovaar haota hO.
e@saosa prte@saosa prte@saosa prte@saosa prte@saosa prt

e@saosa prt¸ [MTrnaoT [stomaala krnao vaalao AMitma ]pBaao@taAaoM
kao jaaoD,ta hO.elasaIAao va p`%yaok ibailDMga ko BaItr naoTvak-̧  e@saosa
naoTvak-Àe@saosa prt ka ihssaa haota hO.

e@saosa prt [MTrnaoT¸ vaâyasa¸ laIja laa[na¸ kOiryar saovaa AaOr k[-
Anya saovaaAaoM kao AMitma ]pBaao@taAaoM kao Aa^fr krnao kI ja$rt
hO.e@saosa prt AamataOr pr p`baMQanaIya laoyar 2 isvaca tknaIkI ka
[stomaala krko banaayaa jaata hO.

e@saosa prt kI p`baMQanaIyata maoM sauQaar krnaa Aa[-esapI AaOr
Aa^proTraoM ko ilae sabasao baD,I icaMta hO.e@saosa prt p`baMQana inamna karNaaoM
ko ilae mah%vapUNa- hO:
 [stomaalakta-AaoM kI saM#yaa AaOr pIsaI¸ laOpTâp AaOr esaAaoecaAao

ra]TraoM jaOsao e@saosa laoyar kao jaaoD,nao vaalao ]pkrNaaoM ko
p`kar kao baZ,anao maoM.k[- baar [stomaalakta-AaoM ko ]pkrNa
Aa[-esapI AaOr Aa^proTr e@saosa naoTvak- ko ilae samasyaa pOda
krto hOM¸ ijasako calato pUra ]pyaaoga naoTvak- p`Baaivat hao jaata
hO.

 ]pBaao@taAaoM kI maaMga kao pUra krnao ko ilae yaUjar knaoi@TivaTI
ko ilae vaayarlaosa e@saosa Pvaa[MT ka p`stuitkrNa.

e@saosa prt ko iDjaa[na ko ilae inamna idSaa–inado-Sa ka [stomaala
ikyaa jaanaa caaihe.

1. mah%vapUNa- e@saosa naaoD\sa¸ jahaM BaI saMBava hao Aitrok ko ilae 2
ApilaMk sao jauD,a haonaa caaihe.

2. e@saosa isvaca pr saurxaa naIityaaoM kao laagaU krko ]pyaaogakta- kI
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Switches to manage unknown Virus attacks
and flooding from users.

 Name all  Access devices for efficient
manageability.

 It is recommended to keep records for each
access switch IP address, VLAN and Names
for efficient manageability.

 Enable SNMP for monitoring health and
traffic pattern of access devices. Traffic
pattern reports of each access switch will

Figure 3: Various Maipu Hardware Providing A Complete Solution
ica~ 3: ica~ 3: ica~ 3: ica~ 3: ica~ 3: maa[-pU sao pUra samaaQaana p`dana krnao vaalao ivaiBanna maa[-pU haD-vaoyarmaa[-pU sao pUra samaaQaana p`dana krnao vaalao ivaiBanna maa[-pU haD-vaoyarmaa[-pU sao pUra samaaQaana p`dana krnao vaalao ivaiBanna maa[-pU haD-vaoyarmaa[-pU sao pUra samaaQaana p`dana krnao vaalao ivaiBanna maa[-pU haD-vaoyarmaa[-pU sao pUra samaaQaana p`dana krnao vaalao ivaiBanna maa[-pU haD-vaoyar

iSakayat, AaOr A&at vaayarsa hmalao ka p`baMQana ikyaa jaa sakta
hO.

3. kuSala p`baMQana ko ilae saBaI ]pkrNaaoM ko naama rKoM.
4. kuSala p`baMQana ko ilae yah sauJaava idyaa jaata hO ik p`%yaok

e@sasao isvaca Aa[-pI eD/osa¸ vaI laOna AaOr naamaaoM ko ilae irka^D-
kao rKa jaae.

5. ]pkrNa e@saosa ko T/Oifk p`a$p AaOr svaasqya kI inagaranaI ko
ilae esaenaemapI kao saxama banaayaa jaae.p̀%yaok e@sasao isvaca ko
T/Oifk pOTna- irpaoT-̧  Aa[-esapI AaOr AâproTraoM kao iksaI ]pkrNa
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help ISP and operators analyze the usage of
any device and take decisions for a good ROI
(Return On Investment).
In this article we have covered the basic

guidelines for designing networks for ISPs & and
operator Internet networks. The goal is to inform
new ISPs and LCO about designing robust
Internet networks to meet the growing demands
of end users, while building a good network at a
minimal cost.

COMPLETE SOLUTION FROM MAIPU
Maipu Communication Technology Co., Ltd.

Is  the  3rd largest  Data  Communicat ion
Technology Company in China with a presence
across 30+ countries and deployed solutions in
40+ Countries. Maipu’s strong R&D is CMMI
Level 3 certified team and focuses on continuous
innovation of products and solutions.

Maipu offers its customers free consultation
& advice for complete network design. We offer
products  and configurations for  the entire
system, spanning all 3 layers, as indicated in
Figure 3.

Maipu’s ISP solutions focus on proper
design and deployment to ensure building reliable,
scalable networks with low investment, to meet
increasing demands from subscribers.

For  technical  advice  on bui lding or
upgrading your Broadband infrastructure, please
contact the author at uttam@maipu.com 

ABOUT THE AUTHOR
Uttamkumar Ress has been with Maipu

Communication Technology Co., Ltd
for the past 7 years. He is currently
Presales Head - Maipu India.

He has an MBA in International
Business. His Technical
Certifications include: CCNA, MSCA,
JNCIA, CCIE Written.

Uttamkumar has extensive
work experience in multiple verticals with all industry
standard Networks vendors' products and solutions.
these include complex Network designs and
implementation vendors during the past 10 years in
the Network domain.

LinkedIn: https://in.linkedin.com/in/uttamkumarress

ko [stomaala ka AQyana AaOr AcCo AarAaoAa[- ³inavaoSa pr
vaapsaI´ ko inaNa-ya laonao maoM sahayak haogaa.
[sa laoK maoM hmanao Aa[-esapI AaOr Aa^proTr ko [MTrnaoT naoTvak-

ko ilae naoTvak- iDjaa[na ko ilae saamaanya idSaa–inado-Sa kao kvar ikyaa.laxya
hO nayao Aa[-esapI AaOr elasaIAao kao majabaUt naoTvak- ko iDjaa[na ko baaro
saUicat ikyaa jaae ijasasao ik vao AMitma [stomaalakta-AaoM kI lagaatar
baZ,tI maaMga sao inapT sakoM AaOr nyaUnatma laagat pr AcCo naoTvak- ka
iDjaa[na kroM.
maa[-pU sao pUra samaaQaanamaa[-pU sao pUra samaaQaanamaa[-pU sao pUra samaaQaanamaa[-pU sao pUra samaaQaanamaa[-pU sao pUra samaaQaana

maa[-pU kmyauinakoSansa To@naaolaa^jaI kMpnaI ila.¸ caIna kI tIsarI
baD,I DoTa kmyauinakoSansa tknaIkI kMpnaI hO̧  ijasakI ]pisqait 30 sao
AiQak doSaaoM maoM hO AaOr [sako samaaQaana 40 sao AiQak doSaaoM maoM lagaayao gayao
hOM.maa[-pU kI majabaUt AareMDDI  saIemaemaAa[- laovala 3 pMjaIkRt TIma¸
]%padaoM va samaaQaana ko ilae inarMtr Kaoja pr koMid`t hO.maa[pU Apnao
]pBaao@taAaoM kao naoTvak- iDjaa[na ko ilae mauFt pramaSa- AaOr salaah
Aa^fr krta hO.hma pUro isasTma ko ilae ka^naifgauroSana AaOr ]%pad
Aa^fr krto hO̧  jaao ik saBaI 3 prtaoM tk fOlaI hO̧  jaOsaaik ica~ 3 maoM
saMkot ikyaa gayaa hO.

maa[-pU ko Aa[-esapI samaaQaana¸ ]pyau@t iDjaa[na AaOr tOnaatI
pr koMid̀t hO ijasasao ik ]pBaao@taAaoM sao lagaatar baZ,tI maaMga ko ilae kma
inavaoSa ko saaqa ivaSvanaIya¸ skolaobala naoTvak- ko inamaa-Na kI sauinaiScatta hao.

Aapko ba`a^DbaOMD saMrcanaa ko ApgaòiDMga yaa inamaa-Na pr tknaIkI
salaah ko ilae kRpyaa laoKk sao uttam@maipu.com pr saMpk-
kroM. 

laoKklaoKklaoKklaoKklaoKk
]<ama kumaar rosa ipClao 7 vaYaao-M sao maa[-pU kmyauinakoSansa To@naaolaâjaI

kMpnaI ila. ko saaqa jauD,o hOM.vao maaOjaUda maoM maa[pU
[MiDyaa ko p`Isaolsa p`mauK hOM.
]nako pasa AMtrraYT/Iya ibajanaosa maoM emabaIe iDgàI
hO.]nako To@naIkla saiT-ifkoSansa maoM saIsaIenae¸
emaesasaIe¸ jaoenasaIAa[-e¸ saIsaIAa[-[- ilaiKt
Saaimala hO.

]<ama kumaar ko pasa samast ]Vaoga maanak naoTvak- ivaËotaAaoM ko
]%pad va samaaQaana ko saaqa ivaiBana vaiT-klsa- maoM kama krnao ka vyaapk
AnauBava hO.[samaoM Saaimala hO naoTvak- Daomaona maoM ipClao 10 vaYaao-M ko daOrana
jaiTla naoTvak- iDjaa[na AaOr kaya-nvayana ivaËota.

ilaM@D[na: https://in.linkedin.com/in/uttamkumarress
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