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MIDDLEWARE
– AN OVERVIEW

By Navroz Behramfram

If one were to pose the question “What is
middleware?” to someone closely associated with
Set Top Box deployment, there is a likelihood that
the answer would be left somewhere in the
middle……….i.e. in the middle of the air!  Why should
that be the case? Is it rocket science? No it is not and
the answer is simple that middleware does not form
a visible or directly accessible part of a STB software
stack. Secondly Middleware is not discussed in the
industry as frequently as the all -important but
invisible Conditional Access software or the most
visible EPG application software. Middleware is
relegated way below in scheme of things in the STB
just as hardware device driver software or the
operating system. The same is the case with the
system software in a PC as compared to the various
application software that run on the PC. This by no
way implies that Middleware is not important.

Well, in trying to define middleware we have
added some more “wares” to the cooking pot and so
now let’s briefly elaborate on those before delving
deeper into the middle of middleware!

APPLICATION SOFTWARE
Application software is a type of software

on a computerized device such as PC, Set Top Box
(STB), Mobile phone etc. that the user directly
utilizes and manipulates. Most of us have since
long been familiar with applications software
from the world of computers such as Microsoft
Word, Outlook Express, Firefox browser, Windows
Media player etc .  and more recently  with
application software on mobile phone such as
Google Maps, BlackBerry Messenger etc. In the

Notes :

1. It is been presumed that the STBs are to be used for
pay platforms and hence the presence of a Conditional
Access system has been taken for granted.

2. Though the article is on middleware for STBs, continuous
reference has been made to the Personal Computer
(PC) and mobile phones for sake of analogy

imaD\lavaoAr
– ek Avalaaokna

EaI navaraoja baohramaÍama

yaid kao[- saoT Ta^p baa^@sa lagaanao vaalao inakT sao jauD,o sao ek
savaala pUCo ik ‘imaD\lavaoAr @yaa hOÆ’’ tao [sa baat kI baohd saMBaavanaa
rhtI hO ik jabaava kao khIM baIca maoM hI CaoD, idyaa jaayaogaa……….
yaaina hvaa ko baIca maoM² eosaI baat @yaaoM haonaI caaiheÆ yah ra^koT iva&ana
hOÆ nahIM̧  yah nahIM hO AaOr [saka ]<ar baohd Aasaana hO ik imaD\lavaoAr¸
esaTIbaI saa^FTvaoAr ka idKnao vaalaa yaa saIQao e@saosabala fama- ka ihssaa
nahIM hO.ifr imaD\lavaoAr kI cacaa- [sa ]Vaoga maoM A@sar ]tnaI p`Qaanata sao
nahIM haotI ijatnaI kI AdRSya kMiDSanala e@saosa saa^FTvaoAr yaa sabasao
AiQak idKnao vaalaI [-pIjaI Aavaodna saa^FTvaoAr kI.[sao ibalkula
haD-vaoAr iDvaa[sa D/a[var saa^FTvaoyar yaa Aa^proiTMga isasTma kI trh
esaTIbaI maoM caIjaaoM kI iskma maoM kafI naIcao inavaa-isat ikyaa jaata hO.yah
maamalaa ibalkula pIsaI maoM saMcaalana krnao vaalao ivaiBanna Aavaodna saa^FTvaoAr
kI tulanaa maoM isasTma saa^FTvaoAr kI BaaMit hO.[saka matlaba ibalkula yah
nahIM ik imaD\lavaoAr ka mah%va nahIM hO.

imaD\lavaoAr kao pirBaaiYat krnao kI kaoiSaSa maoM hmanao [sakI
tOyaarI ko ilae kuC AaOr saamaana kao Saaimala kr ilayaa AaOr tao Aba
imaD\lavaoAr ko ivaYaya maoM gahra[- maoM jaanao sao phlao ]sa pr saMixaPt jaanakarI
p`aPt kroM²

Aavaodna saa ^FTvaoyar
Aavaodna saa^FTvaoyar¸ pIsaI¸ saoT Ta^p baa^@sa ³esaTIbaI´¸ maaobaa[la

faona Aaid jaOsao kMPyaUTra[jD ]pkrNa¸ saa^FTvaoAr ko p`kar hOM¸
ijasaka [stomaala ]pBaao@ta saIQao va horfor ko ilae krta hO.hmamaoM
sao AiQakaMSa kafI laMbao samaya sao kMPyaUTr kI duinayaa sao Aavaodna
saa^FTvaoAr ko saaqa piricat hOM̧  jaOsao maa[Ëaosaa^FT vaD-̧  Aa]Tlauk
e@sapòsa¸ fayarfa^@sa ba`a]jar¸ ivaMDao maIiDyaa Plaoyar Aaid AaOr halahI maoM
gaugala maOPsa¸ blaOkbaorI maosanjar Aaid jaOsao maaobaa[la faona ko saa^FTvaoAr
sao.esaTIbaI kI duinayaa maoM [-pIjaI sabasao AiQak [stomaala ikyaa gayaa

naaot :

1. yah maanaa gayaa hO ik esaTIbaI ka [stomaala po–PlaoTfama- ko ilae ikyaa jaata hO AaOr

[sailae kMiDSanala e@saosa isasTma kI ]pisqait kao jaaigar samaJa ilayaa jaata hO.

2. halaaMik yah laoK esaTIbaI ko ilae imaD\lavaoAr pr hO̧  laoikna ifr BaI Anau$pta

ko ilae psana-la kMPyaUTr ³pIsaI´ AaOr maaobaa[la faona ka lagaatar ]llaoK ikyaa gayaa

hO.
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STB World, the Electronic Program Guide (EPG)
is the most accessed application which the user
interacts with directly in order to navigate.

Application software should be contrasted
with system software and middleware, which are
involved in integrating a computing device’s various
capabilities, but typically do not directly apply them
in the performance of tasks that benefit the user.

SYSTEM SOFTWARE
System software deals with the infrastructure

and is involved in making the computing device’s
various functions work together.  It is designed to
operate the device hardware and to provide and
maintain a platform on which various applications
software can run. Without the system software, the
application software has no meaning. System
software includes the BIOS, device firmware,
Operating Systems, software diagnostic tools,
compilers, data communication programs, data
management programs etc.

Since the system software comes built-in or
pre-configured on a computer, it should be obvious
that it is not what a user would purchase a computer
for (in majority of cases unless the user is a gaming
enthusiast) and instead the user would try to
maximize the application software he gets bundled
in the price of the computer.

MIDDLEWARE
Middleware is a general term for software

programming that serves to "glue together" or
mediate i.e. communicate between 2 or more separate
software programs and/or manufacturer’s
hardware.  Just as a person knowing Hindi and
talking to another person knowing only Hebrew
would need a translator to be able to communicate,
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Aavaodna hO ijasaka [stomaala dSa-k kaya-Ëma doKnao ko ilae saIQao krto
hOM.

Aavaodna saa^FTvaoAr kao isasTma saa^FTvaoAr va imaD\lavaoAr ko
saaqa ivaYama haonaa caaihe¸ jaao ik kMPyaUiTMga ]pkrNaaoM kI ivaiBanna xamataAaoM
ko ekIkrNa maoM Saaimala haota hO bailk AamataOr pr kaya- ko p`dSa-na maoM
saIQao ]nhoM ]napr laagaU nahIM haota¸ ijasaka fayada ]pBaao@ta kao haota
hO.
isasTma saa ^FTvaoyar

isasTma saa^FTvaoyar ka saMbaMQa bauinayaadI sauivaQaaAaoM ko saaqa hO AaOr
yah kMPyaUiTMga ]pkrNaaoM ko ivaiBanna kaya-klaapaoM kao eksaaqa krnao maoM
Saaimala haota hO.[sakI banaavaT ]pkrNa haD-vaoAr ko saMcaalana AaOr ek
eosao PlaoTfama- p`dana krnao va banaayao rKnao ko ilae qaI ijasapr ivaiBanna
Aavaodna saa^FTvaoAr rna krto hOM.isasTma saa^FTvaoAr ko ibanaa Aavaodna
saa^FTvaoAr ka kao[- matlaba nahIM.isasTma saa^FTvaoAr maoM Saaimala hO
baIAa[-Aaoesa¸ ]pkrNa fma-vaoAr¸ saMcaalana isasTma¸ saâFTvaoAr DayagnaaoisTk
]pkrNa¸ kmpa[lasa-̧  DoTa kmyauinakoSansa p`aoga`ama¸ DoTa maOnaojamaoMT p`aoga`ama
Aaid.

caUMik isasTma saa^FTvaoAr¸ kMPyaUTr pr ibalT [na yaa phlao sao

ka^naifgaur ko saaqa Aata hO̧  yah spYT hO ik yah eosaa nahIM hO ik

]pBaao@ta nao [sao kMPyaUTr ko ilae KrIda haogaa ³AiQasaM#ya maamalao maoM jaba

tk ik ]pyaaogakta- gaoma ka SaaOikna nahIM hÓ  AaOr bajaaya ik ]pBaao@ta

Aavaodna saa^FTvaoAr kao AiQaktma krnao kI kaoiSaSa krogaa¸ jaao ik ]sao

kMPyaUTr ko maUlya ko saaqa p`aPt haota hO.

imaD\lava oAr
imaD\lavaoAr saa^FTvaoAr p`aoga`aimaMga ko ilae saamaanya Sabd hO jaao ik

‘eksaaqa gaaoMd yaa maQyasqata ko $p maoM kaya- krta hO Aqaa-t 2 yaa

AiQak pRqak saa^FTvaoAr kaya-Ëma AaOr yaa ]%padkaoM ko haD-vaoAr ko

baIca saUcanaa phuMcaata hO.ibalkula vaOsao hI jaOsao ik ek ihMdI jaananao vaalao

AadmaI kao dUsaro ihbaÙ jaananao vaalao AadmaI sao saMvaad ko ilae ijasa trh
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applications running different types of software or
operating on different computer platforms need help
communicating with each other. In case of STBs, the
latter would be boxes running on different
manufacturer’s hardware which would  need help
communicating with the various applications.  So
middleware is software that connects 2 or more
software applications so they can exchange data.

Middleware typically includes an application
manager, the virtual machine, the interactive engine,
the libraries and databases etc.

It is very important to note that there is
nothing l ike  “The middleware”.  The term
middleware is like an interface and hence can be
executed in many different ways. It can be a very
thin layer or can be a thick and complex layer and
include a multitude of  features.  Thus each
software provider has his or her own version of
where to draw the line of how much to handle in
middleware vs the application based on their basic
architectural philosophy.

Figure 1 should make it clear as to why
middleware is so called. The fact that it sits in
“middle” of Hardware driver layer and the
application software (e.g. the EPG) gives it this
name.

Electronic Program Guide (EPG) Multimedia Applications

Pay Per View Personal Video Recorder (PVR)

Games Video On Demand (VoD)

Java Native
Libraries

Graphics
Libraries

HTML Virtual
Machine

Java Virtual
Machine

Operating System

Hardware Abstraction Layer (HAL)

Digital Set Top Box

Application Layer

Middleware Layer

RTOS Layer

Hardware Layers

Figure 1 - Generic STB Architecture

Anauvaadk kI ja$rt haotI hO vaOsao hI ivaiBanna kMPyaUTr PlaoTfama- pr

saMcaalana yaa saa^FTvaoAr ko ivaiBanna p`karaoM ko AavaodnaaoM ko rinaMga ko ilae

ek dUsaro ko saaqa saMcaar madd kI ja$rt haotI hO.jahaM tk esaTIbaI ka

maamalaa hO tao yah ivaiBanna haD-vaoAr ]%padkaoM Wara saMcaailat baa^@sa hO

ijasao ik ivaiBanna AavaodnaaoM ko saaqa saMcaar maoM sahayata kI ja$rt haotI

hO.tao imaD\lavaoAr ek saa^FTvaoyar hO jaao ik 2 yaa [sasao AiQak AavaodnaaoM

kao jaaoD,ta hO ijasasao ik vao DoTa ka Aadana–p`dana kroM.

spYT $p sao imaD\lavaoAr maoM Saaimala hO ek Aavaodna maOnaojar¸

vaastivak maSaIna¸ [MTrOi@Tva [Mjana¸ laa[baòrI AaOr DoTa baosa.

yah naaoT krnaa mah%vapUNa- hO ik ‘imaD\lavaoAr’ jaOsaa kuC BaI nahIM

hO.imaD\lavaoAr Sabd [MTrfosa ko samaana haota hO AaOr k[- iBanna trIkaoM maoM

[sao pUra ikyaa jaa sakta hO.yah ek A%yaMt ptlaI prt hao saktI hO yaa

ek maaoTI prt yaa ek jaiTla prt hao saktI hO AaOr k[- ivaSaoYataeM

Saaimala haotI hO.[sailae p`%yaok saa^FTvaoAr p`dayak ka Apnaa dRiYTkaoNa

haota hO ik imaD\lavaoAr maoM iktnao kao saMBaalaa jaae banaama ]nakI bauinayaadI

vaastuiSalp dSa-na pr AaQaairt Aavaodna ko ilae khaM ek roKa KIMcaI

jaae.

ica~–1 spYT batata hO ik imaD\lavaoAr tqaakiqat @yaaoM hO.tqya

yah hO ik yah haD-vaoAr D/a[var laoyar AaOr Aavaodna saâFTvaoAr ³]dahrNa

ko ilae [-pIjaI´ ko baIca maoM haota hO̧  jaao ik [sao yah naama dota hO.
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HOW TO INSTALL MIDDLEWARE?
In a PC or laptop, the system software is pre-

loaded when we purchase a PC and typically some
minimum applications software is always provided.
The user then keeps adding new applications (till
the system slows down and then we call the IT guy!)
or rarely deleting un-used ones as per his or her
requirements.  An IT savvy user can also delete all
software on a computer and start afresh with a new
combination if required!

In A STB, The Software Is A
Composite Stack And The User
Cannot Typically Add / Delete
Any Software Component Like

We Do In A PC!

In contrast in case of STBs, for various reasons,
the software is generally a composite stack and the
user has absolutely no access to adding or removing
any software component. As we saw in figure 1, a
typical STB software stack would consist of:
◆ Hardware Drivers: From the STB manufacturer
◆ Middleware (If applicable) :  From a

Middleware provider  or Conditional Access
provider

◆ Conditional Access drivers: From Conditional
Access provider

◆ Application software : From a single vendor
or multiple vendors, depending on the
platform’s STB management philosophy
So one cannot simply buy a middleware and

“load” it onto the STB, it has to be properly
integrated into the software stack.

It is obvious from the above that since multiple
software suppliers are involved, the integration of
the various components is the most important part
since the all the components have a complex relation,
directly proportional to the STB features and after
compilation have to work as “one” software in real
time. And this can make the all important difference
between a stable STB and a “run-away” STB!

Also during a software upgrade, the entire
software stack is downloaded to the STB and not
only the component that has undergone a change.

imaD\lavaoAr kao kOsao [MsTa^la kroMÆ
pIsaI yaa laOpTâp KrIdnao ko samaya isasTma saâFTvaoAr phlao sao laaoD

rhta hO AaOr spYTtyaa kuC nyaUnatma Aavaodna saâFTvaoAr hmaoSaa p̀dana ikyaa
jaata hO.[sako baad [stomaalakta- nayao AavaodnaaoM kao Saaimala krta rhta hO
³jaba tk ik isasTma QaImaa na hao jaae AaOr hma Aa[-TI kma-caarI kao na
baulaaeM²´ yaa ApnaI psaMd ko Anausaar ibanaa [stomaala saâFTvaoAr kao Saayad
hI kBaI hTayao.Aa[-TI ka saamaanya jaanakarI rKnao vaalaa kMPyaUTr pr saBaI
saâFTvaoAr kao iDlaIT kr sakto hOM AaOr yaid ja$rI hao tao nayao saMyaaoga ko
saaqa nayao isaro sao Sau$Aat BaI kr sakto hOM²

esaTIbaI maoM saa^FTvaoAr saMyau@t sTOk haota hO
AaOr [stomaalakta- iksaI saa^FTvaoAr GaTk kao

AamataOr pr Saaimala yaa iDlaIT nahIM kr
sakta¸ jaOsaa ik hma pIsaI maoM krto hOM²

esaTIbaI ko maamalao maoM [sako ivapirt ivaiBanna karNaaoM sao saâFTvaoAr

AamataOr pr sTOk imaiEat haotI hO AaOr ]pyaaogakta- kao iksaI saa^FTvaoAr

GaTk kao hTanao yaa Saaimala krnao kao ibalkula e@saosa nahIM hO.jaOsaaik hma

ica~ 1 maoM doK rho hOM ik ek ivaiSaYT saa^FTvaoAr sTOk maoM Saaimala haogaa:

◆ haD-vaoyar D/a[va: esaTIbaI ]%padkao sao

◆ imaD\lavaoAr ³yaid laagaU haó : imaD\lavaoAr p`dayak yaa kMiDSanala

e@saosa p`dayakaoM sao

◆ kMiDSanala e@saosa D/a[va: kMiDSanala e@saosa p`dayak sao.

◆ Aavaodna saa^FTvaoAr: ek ivaËota yaa ekaiQak ivaËota sao̧  jaao

ik PlaoTfama- ko esaTIbaI p`baMQana dSa-na pr inaBa-r krta hO.

[sailae kao[- BaI imaD\lavaoAr KrIdkr ]sao esaTIbaI maoM laaoD nahIM

kr sakta¸ [sao saa^FTvaoAr sTOk ko BaItr sahI trh sao ekIkRt krnaa

haota hO.

[na baataoM sao spYT hO ik caUMik ek sao AiQak saa^FTvaoAr AapUit-

kta- Saaimala haoto hOM [sailae ivaiBanna GaTkaoM ka ekIkrNa sabasao mah%vapUNa-

ihssaa hO @yaaoMik saBaI GaTkaoM ka jaiTla saMbaMQa hO jaao ik esaTIbaI

ivaSaoYataAaoM ka p`%yaxa Anaupaitk haota hO AaOr pUra haonao ko baad AsalaI

samaya maoM ‘ek saa^FTvaoAr’ ko $p maoM kama krta hO.AaOr yah isqar

esaTIbaI va rnaAvao esaTIbaI ko baIca sabasao mah%vapUNa- AMtr kr sakta hO²

saa^FTvaoAr ApgaòD ko daOrana BaI pUro saa^FTvaoAr sTOk kao

esaTIbaI maoM Da]nalaaoD ikyaa jaata hO AaOr na ik isaf- GaTk¸ ijasamaoM ik

badlaava Aayaa hO.
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Middleware Is Simply Un-
Avoidable For Platforms That

Deploy STBs From Multiple
Hardware Vendors And Are

Application Rich. Otherwise It Is
A Level Of Complexity One Can

Safely And Happily Live Without!

TO USE OR NOT USE MIDDLEWARE?
In order to answer this question, let us see what

a middleware typically does.

✤ HARDWARE ABSTRACTION
The most important function of middleware

is that it isolates the application software from
the STB hardware by using the Hardware
Abstraction Layer (HAL). Hence a single version
of an application e.g. EPG can be ported on totally
different STB hardware platforms from different
manufacturers where each STB would have a
different set of drivers based on different main
chip, tuner, demodulator, type of memory, Input
/ Output interfaces etc.  This freedom to have
multiple hardware vendors is very important
since it allows the platform to buy STB hardware
from more than one supplier and yet have single
application software running on all STBs. Some
mature platforms in the West have at a single
given time STBs deployed from more than 10
suppliers (not counting the various models from
each) and without middleware the platform would
have to test and verify software from each of the
10 suppliers. In such cases middleware is no
longer an option but a clear compulsion!

Needless to say,  2 different hardware
platforms with different chipsets say ST 5107 vs
the Connexant (Now NXP) Brazos would have a
much greater variances in hardware drivers
compared to 2 hardware platforms with same
chips say ST 5197, but different HW designs i.e.
tuner, demodulator, memory etc.  Or to drive the
point home, even if 2 hardware vendors are using
a reference design from the chipset manufacturer,
even then it is quite unlikely that an application

eosao PlaoTfama- ko ilae imaD\lavaoAr sao

bacanaa hI ]icat rhogaa jaao ik ivaiBanna

haD-vaoyar ivaËotaAaoM sao esaTIbaI KrIdto hOM

AaOr Aavaodna maoM QanaI haoto hOM.Anyaqaa yah

jaiTlata ka str hO ijasako ibanaa saurixat

AaOr KuSahala rha jaa sakta hO²

imaD\lavaoAr ka [stomaala kroM yaa na kroMÆ
[sa p̀Sna ka ]<ar donao sao phlao Aa[yao yah jaana laoM ik imaD\lavaoAr

AamataOr pr @yaa krta hO.

✤ haD-vaoAr Alaga krnaa
imaD\lavaoAr ka sabasao mah%vapUNa- kama hO ik yah haD-vaoAr

eObasT/O@Sana laoyar ³ecaeela´ ka [stomaala krko esaTIbaI ko haD-vaoAr

sao Aavaodna saa^FTvaoAr kao Alaga krta hO.[sailae Aavaodna ka ekla

saMskrNa jaOsao [-pIjaI kao ivaiBanna ]%padkaoM sao ibalkula iBanna esaTIbaI

haD-vaoAr PlaoTfama- pr rKa jaa sakta hO jahaM ik p`%yaok esaTIbaI maoM

iBanna mau#ya icap¸ T\yaUnar¸ iD–maâDulaoTr¸ maomaaorI ko p̀kar¸ [napuT/Aâ]TpuT

[MTrfosa Aaid ko AaQaar pr D/a[var ko ivaiBanna saoT haoto hOM.

iBanna haD-vaoAr ivaËotaAaoM ko haonao kI svatM~ta baohd mah%vapUNa-

hO @yaaoMik yah PlaoTfama- kao Anaumait dota hO ik vah ek sao AiQak

AapUit-kta- sao esaTIbaI haD-vaoAr KrId sakta hO AaOr ifr BaI yah

ekla Aavaodna saa^FTvaoAr saBaI esaTIbaI kao saMcaailat krta hO.piScama

maoM kuC pirp@va PlaoTfama- maoM ek esaTIbaI maoM iksaI BaI samaya pr 10 sao

AiQak AapUit-kta- ³p`%yaok sao ivaiBanna maa^DlaaoM kI iganatI nahIḾ  ko

esaTIbaI lagao haoto hOM AaOr ibanaa imaD\lavaoAr ko PlaoTfama- kao 10

AapUit-kta- maoM sao p`%yaok ko saa^FTvaoAr kI jaaMca va prIxaNa krnaI

haogaI.[sa trh ko maamalao maoM imaD\lavaoAr Aba ek ivaklp nahIM hO bailk

spYTt: majabaUrI hO²
khnao kI ja$rt nahIM ik iBanna icapsaoT ko saaqa dao iBanna

haD-vaoAr PlaoTfama-̧  jaOsao 5107 banaama ka^nao@saoMT ³Aba enae@sapI´
ba`a^jaaosa maoM esaTI 5197 ko samaana icap ko saaqa dao haD-vaoyar PlaoTfama-
laoikna iBanna ecaDblaU banaavaT jaOsao T\yaUnar¸ iDmaa^DulaoTr¸ maomaaorI Aaid kI
tulanaa maoM haD-vaoyar D/a[va maoM bahut AiQak AMtr haogaa¸ yaa ifr Gar ko pasa
BaI yaid dao haD-vaoAr ivatrk sasto ]%padkaoM ko saMdBa- iDjaa[na ka BaI
[stomaala krto hOM tao BaI yah Saayad hI hao ik ibanaa iksaI pyaa-Pt
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would work seamlessly  on 2  di f ferent
manufacturer’s hardware without substantial
tweaking. In case the platform operator has
only 1 hardware vendor, the above point is not
relevant.

✤ CHOICE OF VENDORS FOR ITV
APPLICATIONS

As we saw above, if a platform has say 3
STB manufacturers  then in  absence of  a
middleware all application software will have to
be made separately for each of the 3 STBs. However
if a middleware is present, an application such
as the EPG would be insulated from the hardware
variances .  In  case  of  Interact ive  TV ( iTV)
applications, the importance of middleware is
multi-fold where-in any third party can develop
the applications using a middleware Software
Development Kit (SDK) which would work on the
given STB. Thus the platform is not “stuck” with
only one iTV application supplier.

To take an example, the MediaHighway
Development Kit (MHDK) enables a third party to
develop HTML and Java applications quickly and
cost-effectively using standard authoring tools
such as  JBui lder ,  NetBeans,  Ecl ipse ,  and
Dreamweaver. It also simplifies development by
simulating, debugging, and pre-integrating the
completed application on a PC or STB before
deployment. This allows the developer to do
substantial testing at his end and provide a bug-
free application to the platform.

This same principle has allowed the mobile
phone industry to  develop a  plethora of
applications in a very short period of time for the
multitude of phone models available worldwide.

✤ ABILITY TO RUN MULTI-MEDIA
APPLICATIONS

iTV engines such as Flash, HTML etc. along
with inclusion of  high end graphics in the
middleware allows rich multi-media applications
to run on the STB. (Please refer figure 1 of Tweeps
and figure 2 of IMDb). The introduction of Java has
raised the bar of what the STB can do compared to
the earlier days. This does not mean that without
middleware a multimedia application cannot be
run on a STB and the above statement is purely
from a real life deployment point of view. A word

T\vaIkilaMga ko dao iBanna ]%padkaoM ko haD-vaoAr ibanaa iksaI proSaanaI ko
kama krogaa.yaid PlaoTfama- Aa^proTr ko pasa isaf- ek haD-vaoAr ivatrk
hao tao yao saBaI baatoM saMgat nahIM hO.

✤ Aa[-TIvaI Aavaodnaao M ko ilae ivaËotaAaoM kI psaMd

jaOsaaik hmanao }pr doKa ik yaid ek PlaoTfama- maoM khoM ik 3

esaTIbaI ]%pad hOM tao imaD\lavaoAr kI Anaupisqait maoM 3 esaTIbaI maoM sao

p`%yaok ko ilae Alaga Aavaodna saa^FTvaoAr banaanaa haogaa.halaaMik yaid

imaD\lavaoAr ]pisqat hO tao [-pIjaI kI BaaMit ek Aavaodna haD-vaoAr

p`sarNa sao pRqak ikyaa jaayaogaa.

[MTroi@Tva TIvaI ³Aa[-TIvaI´ AavaodnaaoM ko maamalao maoM imaD\lavaoAr

kI mah<aa k[- gaunaa hO̧  jahaM ik imaD\lavaoAr saa^FTvaoAr DovalapmaoMT ikT

³esaDIko´ ka [stomaala krko kao[- BaI tIsarI paTI- Aavaodna ka

ivakasa kr saktI hO̧  jaao ik idyao gayao esaTIbaI pr kama krogaa.

[sailae PlaoTfama- isaf- ek Aa[-TIvaI Aavaodna AapUit-kta- ko saaqa

Kpogaa nahIM.

ek ]dahrNa doKoM̧  maIiDyaaha[vao DovalapmaoMT ikT ³emaecaDIkó ¸

tIsarI paTI- kao jaoibalDr¸ naoTibansa¸ [i@laPsa va D/ImavaIBar jaOsao maanak

AiQakRt TUlsa ka [stomaala krko SaIGa` va laagat p`BaavaI ecaTIemaela va

jaavaa AavaodnaaoM ko ivakasa maoM saxama banaata hO.

yah lagaanao sao phlao esaTIbaI yaa pIsaI pr Aavaodna kao pUra

krnao ko ilae AnaukrNa va pUva- ekIkrNa ko Wara ivakasa kao Aasaana kr

dota hO.yah ivakasakta-AaoM kao ApnaI Aaor sao pyaa-Pt prIxaNa krnao ka

maaOka dota hO AaOr PlaoTfama- ko ilae daoYa riht Aavaodna p`dana krta

hO.

yahI isawaMt maaobaa[la faona ]Vaoga kao ivaSvaBar maoM ]plabQa Anaok

faona maa^Dla ko ilae kafI kma samaya maoM A%yaiQak AavaodnaaoM kao ivakisat

krnao kI Anaumait dota hO.

✤ malTI maIiDyaa Aavaodnaao M ko saMcaalana kI xamata

FlaOSa¸ ecaTIemaela jaOsao Aa[-TIvaI [Mjana ko saaqa imaD\lavaoAr maoM

]cca ga`aif@sa ko saimmalana ko saaqa esaTIbaI pr samaRw malTI maIiDyaa

AavaodnaaoM ko saMcaalana kI Anaumait dota hO.³kRpyaa TIivaPsa ko ilae ica~

1 va IMDb ko ilae ica~ 2 kao doKoḾ  puranao samaya kI tulanaa maoM jaavaa ko

p`stuitkrNa nao esaTIbaI @yaa kr sakta hO̧  [sako str kao baZ,a idyaa

hO.[saka matlaba yah nahIM ik ibanaa imaD\lavaoAr ko esaTIbaI pr malTImaIiDyaa

Aavaodna saMcaalana nahIM kr sakto hOM AaOr }pr batayao gayao AnauBava

ibalkula vaastivak AnauBava pr AaQaairt hOM.malTImaIiDyaa AavaodnaaoM pr
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of caution on multi-media applications is that a
STB cannot be expected to match multi-media
applications on a PC given the PC’s processing
resources and associated cost. So one cannot
expect any STB to match a Play station for games!

✤ EPG IN MULTIPLE LANGUAGES
By including a font rendering engine in the

middleware, multiple languages can be handled
by a single EPG thereby not only  giving the user
a choice to select the EPG language but also
reduces the STB memory requirement  and thereby
the STB cost.

✤ EPG CHANGES
Use of middleware allows the platform to

change themes, text, graphical elements, screen
positions and insert advertisement on-the-fly
without having to touch the underlying code. This
means the EPG look and feel can be changed to a
degree by the platform on a periodic basis without
having to do a software download!

✤ ADVERTISING ON PROGRAMME
BANNER OR ANY EPG SCREEN

Use of middleware allows the platform to
insert advertisement on-the-fly without having to
touch the underlying software stack.  The
advertisements can be updated as often as
required vide the head end and can be targeted to
a single user of a group of users or all subscribers.
This feature can give the platform a much needed
revenue stream! (Please refer figure  3 & figure 4)

✤ PVR
The PVR which has taken the West by storm is

yet to be recognized by the Indian subscriber is
another good example of what the middleware can
do. All the trick modes and various PVR
functionality are handled in the middleware by the
“PVR component” once the initialization is done by
the EPG.

From the above it should be clear that
Middleware is not mandatory for a STB and the
decision of whether to have Middleware or not
depends on various factors. Middleware becomes
particularly handy if there are a number of
different programs, platforms and software in use.
Otherwise it is a complication that one can live
without!

saavaQaanaI kI baat yah hO ik esaTIbaI¸ pIsaI pr p`dana ikyao jaanao vaalao

malTImaIiDyaa AavaodnaaoM ka maukabalaa nahIM kr saktI¸ Kasakr pIsaI ko

p`aosaoisaMga sa`aotaoM va saMbaMiQat Kca- kao doKto hue.[sailae kao[- ]mmaId nahIM

kr sakta hO ik esaTIbaI¸ gaomsa ko ilae Plao sToSana ka maukabalao kro²

✤ Alaga BaaYaaAao M mao M [-pIjaI

imaD\lavaoAr maoM fa]MT roDirMga [Mjana Saaimala krko ek [-pIjaI Wara

k[- BaaYaaAaoM kao saMBaalaa jaa sakta hO ijasasao ik yah na isaf- ]pBaao@taAaoM

kao [-pIjaI BaaYaa ka caunaava krnao dota hO bailk esaTIbaI maomaaorI kI ja$rt

AaOr ]sako baad esaTIbaI Kca- kao BaI GaTayaa jaa sakta hO.

✤ [-pIjaI badlaava
imaD\lavaoAr ka [stomaala PlaoTfama- kao ivaYayaaoM̧  To@sT¸ ga`aifkla

t%vaaoM¸ sËIna kI isqait maoM badlaava AaOr AMtina-iht kaoD kao ibana CUe

iva&apnaaoM kao Saaimala krnao maoM ikyaa jaata hO.[saka matlaba hO ik

[-pIjaI kI doKao va mahsaUsa krao kao ibanaa saa^FTvaoyar ko Da]nalaaoD

ikyao AavaiQak AaQaar pr PlaoTfama- Wara kuC hd tk badlaa jaa

sakta hO²

✤ kaya-Ëma baOnar yaa iksaI [-pIjaI sËIna pr iva&apna

imaD\lavaoAr ka [stomaala AMtina-iht kaoD maoM ibanaa iksaI badlaava

ko p`saarNa ko daOrana hI iva&apnaaoM kao Saaimala krnao ko ilae ikyaa jaa

sakta hO.[na iva&apnaaoM kao hoDeMD kI ja$rt ko mautaibak ApDoT ikyaa

jaa sakta hO AaOr [sao [stomaalakta-AaoM ko gaùp maoM sao ek [stomaalakta- kao

laxya ikyaa jaa sakta hO yaa ifr saBaI ]pBaao@taAaoM kao.yah ivaSaoYata

PlaoTfama- kao kafI samaya sao ja$rI rajasva sa`aot p`dana krogaa² ³kRpyaa

ica~ 3 va 4 doKoḾ

✤ pIvaIAar

piScama maoM hMgaamaa macaanao vaalao pIvaIAar kao BaartIya ]pBaao@taAaoM

maoM ApnaI phcaana banaanaI hO AaOr imaD\lavaoAr @yaa kr sakta hO̧  [saka

ek AcCa ]dahrNa hO.[-pIjaI kao ek baar jaOsao hI caalaU ikyaa jaata¸

saBaI iT/k maa^D\sa va ivaiBanna kaya-klaapaoM kao pIvaIAar GaTkaoM Wara

imaD\lavaoAr maoM saMBaalaa jaata hO.

}pr batayao gayao baataoM sao spYT hO ik esaTIbaI ko ilae imaD\lavaoAr

Ainavaaya- nahIM hO AaOr imaD\lavaoAr hao yaa na hao̧  yah inaNa-ya ivaiBanna tqyaaoM

pr inaBa-r krta hO.imaD\lavaoAr ]sa hala maoM kafI ]pyaaogaI hao jaatI hO̧

jabaik ivaiBanna kaya-Ëma¸ PlaoTfama- va saa^FTvaoAr kI saM#yaa ka [stomaala

ikyaa jaata hO.Anyaqaa yah ek jaiTlata hO ijasako ibanaa kao[- rh

sakta hO²
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Middleware Is Often Driven
By Interactive TV (ITV)

Applications, Since A Platform
Generally Procures ITV Apps

From Multiple Vendors.

HOW TO SELECT A MIDDLEWARE?
The choice of middleware is driven by multiple

factors such as:
◆ Preference of the system Integrator – Remember

the systems integrator is finally responsible
for making things work in the agreed time
frame and hence his recommendations based
on  experience can play a big role in selection
of the middleware.

◆ Platform’s long term plan of applications and
services to be deployed including the iTV
applications – As long as one has planned the
applications and hence the hardware, one can
always start without a middleware and
integrate the same later.

◆ Time to launch - This is very relevant for a
new platform since a new integration can take
many months to be available for testing and
few more to stabilize

◆ Middleware’s deployment history for the STB
hardware – A new chip can add many months
of integration to the project

◆ Middleware’s deployment history for the
Conditional Access software used by the
platform

◆ Availability of local support
◆ Etc.

Besides the above, all important cost factor can
sway things since the most common commercial
model for middleware, just as for all software is
payment on per STB deployed basis. If the platform
plans to have a handful of simple games only as ITV
applications on a single hardware platform, that
would not be the driving factor to go a middleware.
The STB manufacturer’s native SW would be
sufficient to handle this requirement and maybe
much more!

imaD\lavaoAr p`aya: [MTroi@Tva TIvaI ³Aa[-TIvaI´

AavaodnaaoM Wara pòirt haota hO̧  @yaaoMik PlaoTfama-

AamataOr pr ivaiBanna ivaËotaAaoM sao Aa[-TIvaI

AavaodnaaoM kao KrIdto hOM.

imaD\lavaoAr ka caunaava kOsao kroMÆ

imaD\lavaoAr ka caunaava k[- karkaoM Wara pòirt hO̧  jaOsao

◆ isasTma ekIkrNa kI psaMd–yaad rKoM ik isasTma ekIkrNa

sahmait vya@t samaya saImaa maoM kayaao-M kao krnao ko ilae ijammaovaar

haotI hO AaOr [sailae AnauBava pr AaQaairt ]nakI isafairSaoM

imaD\lavaoAr ko caunaava maoM mah%vapUNa- BaUimaka inaBaa saktI hOM.

◆ PlaoTfama- kI Aavaodna va saovaaAaoM kI p`stuitkrNa ko ilae

dIGa-kailana yaaojanaa ³Aa[-TIvaI Aavaodna saiht´–jaba tk kao[-

Aavaodna kI yaaojanaa banaata hO AaOr ifr haD-vaoAr kI¸ tao vah

ibanaa imaD\lavaoAr ko Sau$Aat kr sakta hO AaOr baad maoM [sao

ekIkRt kro.

◆ laa^nca ka samaya–nayao PlaoTfama- ko ilae yah baohd ]icat hO̧

@yaaoMik nayao ekIkrNa¸ prIxaNa kI ]plabQata ko ilae k[-

mahInao ka samaya lao sakta hO AaOr isqarta kao kuC AaOr mahInao.

◆ esaTIbaI haD-vaoAr ko ilae imaD\lavaoAr tOnaatI ka [ithasa–nayao

icap kao p`aojao@T ko Sau$ haonao ko k[- mahInao ko baad Saaimala

ikyaa jaa sakta hO

◆ PlaoTfama- Wara kMiDSanala e@saosa saâFTvaoAr ko ilae imaD\lavaoAr

ko tOnaatI ka [ithasa

◆ sqaanaIya sahayata kI ]plabQata

◆ Aaid

[na sabasao }pr hO maUlya saMbaMQaI mah%vapUNa- maamalaa¸ @yaaoMik imaD\lavaoAr

ko ilae sabasao saamaanya vaaiNaijyak maâDla ko ilae ibalkula saBaI saâFTvaoAr

kI BaaMit p`it esaTIbaI tOnaatI ko AaQaar pr Baugatana krnaa haota

hO.yaid PlaoTfama-̧  ekla haD-vaoAr PlaoTfama- pr Aa[-TIvaI AavaodnaaoM ko

$p maoM isaf- kuC gaomsa p`stut krnao kI yaaojanaa banaa rha hO tao yah

imaD\lavaoAr kao pòirt krnao vaalaa kark nahIM hO.esaTIbaI ]%padkaoM ka

pOtRk esaDblaU̧  [na ja$rtaoM AaOr Saayad bahut AiQak kao saMBaalanao maoM

saxama hO²
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Though Middleware Is Available
In Proprietary As Well As Open

Standards, Almost All Major
Platforms In India Are Using

Proprietary Middleware!

THE WHO’S WHO OF MIDDLEWARE
Middleware is available as proprietary

solution as well as open solution. Some examples of
proprietary middleware solutions are those from
Microsoft, NDS, OpenTv (in spite of the name!),
PowerTV etc. Such deployments are seen in case of
vertical markets where-in the entire SW stack is
generally though not always controlled by a single
vendor, with the associated pros & cons.

Hence as part of on-going endeavor to create
horizontal markets, several open standards have
been developed of which the DVB Multimedia Home
Platform (MHP) is probably the most deployed.  MHP
is also agnostic of the transmission technology and
can be used for DVB-C, DVB-S as well as DVB-T.

Let us look at the history in brief for open
standard middleware. MHP was first deployed for DVB
– T in Finland in 2002 but was not the first open
standard the credit for which goes to the ISO
Multimedia and Hypermedia Experts Group MHEG-1
standard published in 1997. MHEG-1 never became
popular and was quickly followed by higher versions
of which MHEG-5 released in April 1997 was adopted
by U.K Digital Terrestrial Group (DTG) for digital
teletext and other information based services and hence
got good visibility. In 1998 MHEG-6 was released and
though never deployed, but by adding set of new Java
APIs became the basis for DAVIC (Digital Audio Video
Council) standard for ITV.

It was a good thing from standardization point
of view that many of the companies that worked on
DAVIC were also working in the DVB and hence when
DVB selected Java as the basis for MHP it was natural
to reuse many of the DAVIC APIs. Thus MHP became
the first open middleware standard based purely on
Java implying that STBs did not have to implement
another technology such as MHEG to use it.

For the USA, the American body CableLabs has
developed the OpenCable Application Platform

halaaMik imaD\lavaoAr maailakanaa hk ko

saaqa–saaqa Kulao maanak ko $p maoM ]plabQa hO̧

Baart maoM lagaBaga saBaI p`mauK PlaoTfama-

maailakanaa imaD\lavaoAr ka [stomaala kr rho hOM²

imaD\lavaoAr ko savao -savaa-
imaD\lavaoAr¸ maailakanaa samaaQaana ko saaqa–saaqa Kulao samaaQaana ko

$p maoM ]plabQa hO.maailakanaa imaD\lavaoAr ]paya ko kuC ]dahrNa hOM
maa[Ëaosaa^FT¸ enaDIesa¸ Aaopna TIvaI ³naama ko baavajaUd²´¸ pa^var TIvaI
Aaid.[sa trh kI p`stuitkrNa baD,o baajaaraoM maoM doKnao kao imalatI hO jahaM
ik pUro esaDblaU sTOk AamataOr hmaoSa ek ivaËota¸ ]sasao jauD,o poSao va
ivacaaraoM Wara hmaoSaa inayaMi~t nahIM rhtI. [sailae xaOitja baajaar bananao ko
ilae jaarI ]VmaSaIlata ko ihssao ko $p maoM k[- Kulao maanak ivakisat ikyao
gayao hOM ijasamaoM DIvaIbaI malTImaIiDyaa haoma PlaoTfama- ³emaecapI´ kao saMBavat:
sabasao AiQak [stomaala ikyaa gayaa hO.emaecapI¸ T/aMsamaISana tknaIkI ka
A&oyavaad BaI hO AaOr DIvaIbaI–TI ko saaqa–saaqa DIvaIbaI–saI¸ DIvaIbaI–esa
ko ilae BaI [stomaala ikyaa jaa sakta hO.

Aa[yao imaD\lavaoAr ko Kulao maanak kI saMixaPt jaanakarI p̀aPt kI
jaae.emaecapI kao phlaI baar ifnalaOMD maoM 2002 maoM DIvaIbaI–TI ko ilae
lagaayaa gayaa¸ laoikna ]sao phlao Kulao maanak ka Eaoya nahIM imalaa¸ yah Eaoya
1997 maoM p̀kaiSat Aa[-esaAao malTImaIiDyaa va ha[pr maIiDyaa e@sap-T\sa gàup
emapI[-jaI–1 maanak kao imalaa.emapI[-jaI–1 kBaI laaokip̀ya nahIM hao saka
AaOr SaIGà hI ]sako ]ccatr saMskrNa emapI[-jaI–5 kao Ap̀Ola 1997 maoM
irlaIja ikyaa gayaa AaOr [sao yaUko ko iDijaTla TorisT/yala gàup ³DITIjaI´ Wara
iDijaTla TolaITo@sT AaOr saovaaAaoM pr AaQaairt Anya saUcanaaAaoM ko ilae
AMgaIkar ikyaa gayaa AaOr [sailae AcCI laaokip`yata imalaI.1998 maoM
emapI[-jaI–6 kao jaarI ikyaa gayaa¸ ijasakI kBaI p̀stuitkrNa nahIM kI gayaI¸
laoikna nayao jaavaa epIAa[- ko saoT kao Saaimala krko yah Aa[-TIvaI ko ilae
DIevaIAa[-saI ³iDijaTla AâiDyaao vaIiDyaao ka]Misala´ ko ilae AaQaar banaa.

manakIkrNa dRiYTkaoNa sao yah AcCa hO ik k[- kMpinayaaM jaao ik
DIevaIAa[-saI pr kama kr rhI qaIM vao DIvaIbaI pr BaI kama kr rhI hOM
AaOr jaba emaecapI ko ilae AaQaar ko $p maoM jaavaa ka caunaava ikyaa gayaa
tao yah svaaBaaivak qaa ik k[- DIevaIAa[-saI epIAa[- ka ifr sao
[stomaala ikyaa jaayaogaa.[sa p`kar emaecapI¸ yah batato hue ik esaTIbaI
ko ilae kao[- Anya tknaIkI ³jaOsao emapI[-jaI ka [stomaala´ ko p`stuitkrNa
kI ja$rt nahIM hO AaOr yah jaavaa pr AaQaairt phlaa Kulaa imaD\lavaoAr
maanak bana gayaa.

yaUesae ko ilae Amaoirkna baa^DI kobalalaObsa nao Aaopnakobala
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(OCAP) middleware. Since OCAP was developed after
MHP, it was consciously built using MHP at its core
thereby providing a common middleware to the US
Cable market just as MHP delivers to the DVB market.

Just for sake of completeness, it may be
mentioned that harmonization of MHP and OCAP
led to Globally Executable MHP (GEM), thereby
providing further benefits of the open architecture.

MIDDLEWARE DEPLOYMENTS IN INDIA
Some examples of proprietary middleware in

the Indian industry are Bharti, DEN Networks,
Hathway, and Tata Sky who all use the NDS
MediaHighway Core middleware. This is the entry
level middleware from NDS with a low memory
footprint and NDS has 2 other middleware viz.
MediaHighway Advanced and Fusion, none of
which have been till date deployed in India.

Dish TV and BIG TV use OpenTv (which is since
2007 part of the Swedish group Kudelski who also own
Nagravision CA) middleware whereas the latest DTH
entrant Videocon is on IDway – J middleware (which
is since 2007 part of the Irdeto group). It may be noted
that while there are certain pros and cons in taking the
entire software stack from one vendor, from a technical
perspective it is not necessary to do so. In the sense a
platform can use say NDS EPG and CA but use
middleware of say OpenTv e.g. Foxtel in Australia or
Sky New Zealand etc.

While some work has been done in India on
open middleware, mainly MHEG, to the best of the
author’s knowledge there has been no mass scale
deployment of any open middleware as of date. And
given the path taken by extant broadcast platforms,
it seems unlikely that we would see open middleware
in the near future on any National platforms. ■
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eiPlakoSana PlaoTfama- ³AaosaIepI´ imaD\lavaoAr ivakisat ikyaa.caUMik
AaosaIepI ka ivakasa emaecapI ko baad huAa¸ [sailae sava-saimmait sao
[sako kaor ko $p maoM emaecapI ka [stomaala krto hue yaUesa kobala baajaar
maoM eksamaana imaD\lavaoAr p`dana ikyaa jaanao lagaa¸ ibalkula vaOsao hI jaOsao ik
DIebaI baajaar maoM emaecapI kao iDilavar ikyaa gayaa. pUNa-ta ko ilae yah
batayaa jaa sakta hO ik emaecapI kI AaosaIepI ko Anau$pta nao glaaobalaI
e@sa@yaUTobala emaecapI ³jaI[-ema´ ka maaga- p`Sast ikyaa¸ ijasamaoM ik Kulao
ZaMcao kao AaOr sauivaQaa p`dana ikyaa.
Baart mao M imaD\lavaoAr kI p`stuitkrNa

BaartIya ]Vaoga maoM maailakanaa imaD\lavaoAr ko kuC ]dahrNa hOM
BaartI¸ DI[-ena naoTvak-̧  haqavao AaOr TaTa ska[-̧  jaao ik enaDIesa maIiDyaaha[-
vao kaor imaD\lavaoAr ka BaI [stomaala krta hO.yah inamna maomaaorI fuTPvaa[MT ko
saaqa enaDIesa sao p̀vaoSa str ka imaD\lavaoAr hO AaOr enaDIesa ko pasa dao
Anya imaD\lavaoAr hOM̧  maIiDyaaha[-vao eDvaaMsD va FyaUSana¸ [namaoM sao iksaI kao
Baart maoM nahIM lagaayaa gayaa hO.iDSa TIvaI va ibaga TIvaI AaopnaTIvaI ³jaao ik
2007 sao hI svaIDSa gàup kuDolaskI ka ihssaa hO jaao naagaraivajana saIe ka
BaI Qaark hÓ  imaD\lavaoAr ka [stomaala kr rho hOM̧  jabaik DITIeca xao~ maoM
nayao p̀vaoSa krnao vaalaa vaIiDyaaokâna Aa[-DIvao–jao imaD\lavaoAr ³jaao ik 2007
sao hI [rDoTao gàup ka ihssaa hÓ  ka [stomaala kr rha hO.yah naaoT kroM ik
ek ivatrk sao pUro saâFTvaoyar sTOk laonao maoM Kasa inayama va kanaUna hO̧
tknaIkI dRiYT sao yah ja$rI nahIM ik eosaa kroM.khnao ka matlaba yah ik
ek PlaoTfama- enaDIesa [-pIjaI va saIe ka [stomaala kr sakta hO laoikna
imaD\lavaoAr ko $p maoM AaopnaTIvaI ka.]dahrNa ko ilae AasT/oilayaa ka
fâ@saTola yaa ska[- nyaUjaIlaOMD Aaid.

halaaMik Aaopna imaD\lavaoAr pr Baart maoM kuC kama hue hOM¸
³mau#ya$p sao emapI[-jaI´¸ laoKk kI jaanakarI ko mautaibak Aaja kI
tarIK maoM vaRhtstr pr iksaI Aaopna imaD\lavaoAr ka p`stuitkrNa nahIM
ikyaa gayaa hO.AaOr p`saark PlaoTfama- Wara jaao kdma ]zayao gayao hOM ]sasao
inakT BaivaYya maoM yah Saayad hI saMBava hao ik hmaoM iksaI raYT/Iya PlaoTfama-
pr Aaopna imaD\lavaoAr doKnao kao imalao. ■

laoKk ko ivaYaya mao M
EaI navaraoja baohramaÍama ka kobala TIvaI ko saaqa laMbaa saMbaMQa rha

hO.1984 mao M naolkao ko saaqa ]sako ]pËma esaemaeTIvaI [sTa^laoSana ko saaqa
vao p`aoD@T maOnaojar banao¸ jahaM ]nhaoMnao o Apnao ivatrkaoM blaUsTar va punavaa^yar kI
sahayata sao saa[MiTifk ATlaaMTa ko saIeTIvaI ]pkrNaaoM ka p`va-wna ikyaa.[sako
baad DIAaosaIesaAa[-esa PlaoTfama- pr kobala kI sahayata sao  [MTrnaoT laa^nca
krnao ko ilae 1999 mao M haqavao sao jauD,o.haqavao mao M Apnao kaya-kala ko daOrana
]napr 2004 ma o M  saIeesa Aad oSa ko da Orana Baart ko phla o iDijaTla
PlaoTfama- laa^nca krnao kI ijammaovaarI qaI.2006 maoM vao DITIeca ]Vaoga sao jauD,o
AaOr TaTaska[- Pla oTfama - laa ^nca ha ona o ko baad ]sako sa oT Ta^p baa ^@sa ko
ibajana osa kI doK roK kI ijamma ovaarI imalaI.vat-maana ma o M EaI navara oja¸ nayaI
idllaI isqat emaesaAao DI[-ena naoTvak- ko saITIAao hO M.
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