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1. What is Middleware?  Middleware is basically
software which links two different softwares.
It in fact performs the task of a translator
between the two softwares.  In relation to the
Set Top Box (STB), Middleware refers to the
software layer that sits on top of the Operating
System (OS) in an STB.

2. Before we go into further details of
Middleware, it would be relevant, at this stage,
to delve into the components of the STB.

3. A Set Top Box is a device that processes digital
information, in this case, a number of TV and
Radio channels in digital form and provides
an audio/video output or RF to the TV.

4. The various constituents of an STB along with
inter-relationships are depicted in Figure – 1
below.

5. The STB hardware comprises of the Tuner
which is a QAM tuner in Cable TV and QPSK
in a DTH box.  It contains decoder, which may
be referred to as demodulator or demultiplexer,
by different authors.  The other components
are the buffers, synchronisation hardware and
software and last, but not the least, the Central
Processing Unit (CPU).  Add to this the power
supply sub-unit, which may be external or
internal, and we have the basic set top box.

6. Manufacturers of STBs provide the device
drivers and the OS.  Generally they are referred
to as System Software.  It may be noted that the
System Software is hardware dependent.  This
means that the System Software in one type of
STB cannot work in another STB of a different
make.

7. Most manufacturers of STBs provide the basic

saoT Ta^p baa^@sa maoM
imaD\lavaoAr

iba`gaoiDyar Aar doSapaMDo – saITIAao̧
[MDsa[MD maIiDyaa eMD kmyauinakoSansa ila.

1. imaD\lavaoAr @yaa hOÆ imaD\lavaoAr maUla $p sao saa^FTvaoyar hO jaao ik

dao Alaga saa^FTvaoyaraoM kao jaaoD,ta hO.yah vastut: dao saa^FTvaoyaraoM

ko baIca Anauvaadk ka kama krta hO.saoT Tâp baâ@sa ³esaTIbaI´

ko saMbaMQa maoM imaD\lavaoAr ka ]llaoK saa^FTvaoyar ko $p maoM ikyaa

jaata hO jaao ik esaTIbaI maoM ‘Aa^proiTMga isasTma’ ³Aaoesa´ ko

}pr lagaa haota hO.

2. imaD\lavaoAr kI ivastRt jaanakarI maoM jaanao sao phlao [sa str pr

esaTIbaI ko GaTkaoM kI jaanakarI ]pyau@t haogaI.

3. saoT Ta^p baa^@sa ek ]pkrNa hO jaao ik iDijaTla saUcanaaAaoM kao

p`aosaosa krta hO̧  [sa maamalao maoM yah k[- TIvaI va roiDyaao caOnalaaoM kao

iDijaTla $p maoM TIvaI ko Aa^iDyaao/vaIiDyaao Aa]TpuT yaa Aaref

p`dana krta hO.

4. esaTIbaI saiht prspr saMbaMQaaoM ko saaqa esaTIbaI ko ivaiBanna

GaTkaoM kao naIcao ica~–1 maoM idKayaa gayaa hO.
5. esaTIbaI haD-vaoAr maoM T\yaUnar Saaimala haota hO jaao ik kobala TIvaI maoM

@yaUeema T\yaUnar AaOr DITIeca baâ@sa maoM @yaUpIesako haota hO.[samaoM
iDkaoDr haota hO ijasaka ]llaoK ivaiBanna laoKkaoM Wara iDmaâDulaoTr
yaa iD–malTIPlao@sar ko $p maoM ikyaa jaa sakta hO.Anya GaTkaoM maoM
Saaimala haota hO bafsa-̧  isanËaonaa[jaoSana haD-vaoyar va saa^FTvaoyar
AaOr AMt maoM saoMT/la p̀aosaoisaMga yaUinaT ³saIpIyaÚ .[samaoM pâvar AapUit-
ko saba yaUinaT kao jaaoD, doM̧  jaao ik baahr yaa BaItr hao sakta hO
AaOr hmaaro pasa maUla saoT Tâp baâ@sa ³esaTIbaI´ haota hO.

6. esaTIbaI ko ]%padk D/a[vasa- va Aa^proiTMga isasTma ³Aaoesa´
]pkrNa p`dana krto hOM.AamataOr pr [saka ]llaoK isasTma
saa^FTvaoyar ko $p maoM ikyaa jaata hO.yah naaoT ikyaa jaa sakta
hO ik isasTma saa^FTvaoyar¸ haD-vaoyar pr inaBa-r haota hO.[saka
matlaba hO ik ek p`kar ka isasTma saa^FTvaoyar¸ dUsarI kMpnaI ko
Anya esaTIbaI maoM kama nahIM kr sakta hO.

7. esaTIbaI ko AiQaktr ]%padk¸ isasTma saa^FTvaoyar ko ihssao ko
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features as part of the  System Software.  Some
of these functions are :-
(a) Automatic tuning  in the background.
(b) Channel lists which may be in logical

order as given by an MSO, or they may be
in alphabetical order or transport stream
(frequency) wise.  Generally, the logical
order is provided with the provision to
change to alphabetical order.

(c) User defined “favourite” channel lists.
This allows the user to create his own lists.
Most STBs provide multiple favourite lists
so that the user can create his own groups
of channels.

(d) Parental locks, which allowing “locking”
of channels so that they cannot be viewed
unless a password is provided.

(e) Electronic programme guide (EPG) –
generally the EPG displays the
programmes for a week for each channel.

(f) Synopsis of programmes, which is a brief
description of the programme.

$p maoM bauinayaadI sauivaQaa p`dana krto hOM.[na kayaao-M maoM sao kuC hOM:

³e´ pRYzBaUima maoM svaacaailat T\yaUinaMga.

³baI´ caOnala saUcaI jaao ek emaesaAao Wara idyao gayao tk-saMgat
Ëma ko $p maoM hao sakta hO yaa yah vaNa-maalaa ko Ëma maoM hao
sakta hO yaa ifr T/aMsapaoT- sT/Ima ³ÍI@vaoMsaI´ kI
trh.AamataOr pr vaNa-maalaa Ëma ko badlaava ko p`avaQaana
ko saaqa ‘laa^ijakla Aa^D-r’ p`dana ikyao jaato hOM.

³saI´ [stomaalakta-AaoM Wara pirBaaiYat ‘psaMdIda’ caOnalaaoM kI
saUcaI.yah [stomaalakta-AaoM kao ApnaI saUcaI banaanao maoM
madd krogaa.AiQaktr esaTIbaI ek sao AiQak psaMdIda
saUcaI p`dana krto hOM ijasasao ik [stomaalakta- caOnalaaoM ka
Apnaa gaùp banaa sakto hOM.

³DI´ pOroMTla laa^k¸ jaao ik caOnalaaoM kI laa^ikMga kI Anaumait dota
hO ijasasao ik vao jaba tk ‘pasavaD-’ nahIM p`dana krto tba
tk ]sao nahIM doK sakto.

³[-́ [lao@T/ainak p̀aogàama gaa[D ³[-pIjaI´–AamataOr pr [-pIjaI¸
p`%yaok caOnala ko ilae pUro saPtahBar ko kaya-Ëma kI
jaanakarI dota hO.

MIDDLEWARE

FIGURE – 1

MIDDLEWARE (2)
APPLICATIONS (1)

OPERATING
SYSTEM (3) DEVICE DRIVERS (4)
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(g) Provis ion for  downloading newer
versions of System Software over the
network.

(h) Other features which vary from box to box
depending upon the manufacturer.

8. The Middleware lies above the System
Software and acts as a intermediary between
the system software and the Applications.
Most Middleware provide  sophisticated
Application Programme Interface (API).

9. The APIs enable the STB manufacturer and in
some cases the
Service Provider
(MSO) to develop
applications that
enrich the viewing
experience in the
STB.

10. It would indeed be
difficult to describe
all the different
M i d d l e w a r e
available in this
paper, as each one
provides a large
number of features.
For detailed
information the
reader may go to the
web sites of these
companies.

11. Digital Video
B r o a d c a s t i n g
(DVB), is a consortium which lays down the
standards for Digital TV transmission for
Satellite (DVB-S), Cable (DVB-C), Terrestrial
(DVB-T) and Mobile Phones (Handheld) (DVB-
H).  DVB has, therefore, laid down standards
for Middleware, DVB-MHP, where MHP
stands for Multimedia Home Platform.

12. In addition to DVB standards, ISO had set up a
Multimedia and Hypermedia Experts Group
(MHEG) which also lays down the standards
for Middleware in terms of storage, display and
exchange of Multimedia presentations.  MHEG-
5 is an OOL (Object Orientated Language) with
classes, links and programmes for creation of

³ef´kaya-ËmaaoM ka saaraMSa¸ jaao ik kaya-ËmaaoM ka saMixaPt ivavarNa
haota hO.

³jaI´ naoTvak- pr isasTma saa^FTvaoyar ko navaInatma saMskrNa ko
Da]nalaaoiDMga ko ilae p`avaQaana.

³eca´ Anya ivaSaoYataeM̧  jaao ik ivaiBanna ]%padkaoM Wara inaima-t
baa^@sa pr inaBa-r krtI hO.

8. imaD\lavaoAr¸ isasTma saa^FTvaoyar ko }pr rhta hO AaOr yah
isasTma saa^FTvaoyar va AavaodnaaoM ko baIca maQyasqa ko $p maoM kama
krta hO.AiQaktr imaD\lavaoAr pirYkRt eiPlakoSana p`aoga`ama

[MTrfosa ³epIAa[-́  p`dana krta hO.
9. esaTIbaI ]%padkaoM AaOr kuC
maamalao maoM saiva-sa p`dayak ³emaesaAaó
kao epIAa[-̧  Aavaodna ivakisat krnao
maoM saxama banaata hO jaao ik esaTIbaI maoM
doKnao ko AnauBava kao samaRw banaata
hO.
10. [sa laoK maoM ]plabQa ivaiBanna
imaD\lavaoAr ko ivaYaya maoM batanaa vaastva
maoM mauiSkla hO̧  @yaaoMik [namaoM sao p`%yaok
kI k[- ivaSaoYataeM hOM.ivastRt saUcanaaAaoM
ko ilae pazk [na kMpinayaaoM ko vaobasaa[T
pr jaa sakto hOM.
11. iDijaTla vaIiDyaao bàâDkaisTMga
³DIvaIbaI´¸ ek saMGa hO̧  ijasanao ik
saOTolaa[T ³DIvaIbaI–esa´ ko ilae
iDijaTla TIvaI T/aMsamaISana¸ TorisT/yala
³DIvaIbaI–TI´ AaOr maaobaa[la faona

³hoDeMD´³DIvaIbaI–eca´ ko ilae maanak inaQaa-irt ikyao hOM.[sailae
DIvaIbaI nao imaD\lavaoAr¸ DIvaIbaI–emaecapI ko ilae maanak
inaQaa-irt ikyaa hO jahaM emaecapI ka matlaba malTImaIiDyaa haoma
PlaoTfama- hO.

12. DIvaIbaI maanakaoM ko Alaavaa Aa[-esaAao nao ek malTImaIiDyaa va
ha[prmaIiDyaa e@sapT- gaùp ³emaeca[-jaI´ kI BaI sqaapnaa kI hO
ijasanao ik saMgàhNa¸ p̀dSa-na AaOr malTImaIiDyaa p̀stuityaaoM ko Aadana–
p`dana ko maamalao maoM imaD\lavaoAr ko ilae maanak ka BaI inaQaa-rNa
ikyaa hO.emaeca[-jaI–5¸ iDijaTla TIvaI AavaodnaaoM ko inamaa-Na ko
ilae vagaao-M̧  saMpk- va kaya-ËmaaoM ko saaqa AaoAaoela ³vastu koMid`t
BaaYaa´ hO.kuC laaoga emaeca[-jaI kao laao eMD esaTIbaI ko ilae
saaOda ko $p maoM BaI doKto hOM.

MIDDLEWARE
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Digital TV applications.  MHEG is considered
by some as ideal for low end STBs.

13. Middleware, basically, attempts to achieve
interoperability by hiding the specifics of
hardware and System Software from the actual
Digital TV applications.  This leads to two classes
of Middleware, “open” and “propriety”.

14. Open Middleware.
(a) Standardised by an industry body or

consortiums, such as DVB and MHEG.
(b) Anyone can implement it.
(c) Licensing fee is usually small.
(d) Generally, but not necessarily,  used in free

TV.
15. Some of the

o p e n
m i d d l e w a r e
examples are –
(a) ACAP –

A d v a n c e
C a b l e
Applications
Platform.

(b) ARIB B23
(c) DAVIC –

MHEG and
Java.

(d) Java TV.
(e) MHEG.
(f) MHP.

16. Propriety Middleware.
(a) Designed by a single company.
(b) Licensed to STB manufacturers.
(c) License fee may be high.
(d) Generally used in Pay TV.

17. Presently there are a large number of
Companies providing propriety middleware.
To name just a few of the popular ones (known
to the author)  are –
(a) Liberate.
(b) MediaHighway from Canal Plus (Kudleski

Group which provides the Nagra CAS).
(c) NDS Core  from NDS who is also a CAS

provider.
(d) Microsoft TV (MSTV).

13. imaD\lavaoAr AamataOr pr vaastivak iDijaTla TIvaI AavaodnaaoM sao
haD-vaoyar va isasTma saa^FTvaoyar kI ivaiSaYTkrNa kao Cupato hue
AMtr saMcaalana p`aPt krnao ka p`yaasa hO.yah imaD\lavaoAr ko dao
vagaao- kI Aaor lao jaata hO̧  ‘Aaopna’ va ‘p`̂p`̀a[iT’

14. Aaopna imaD\lavaoAr

³e´ DIvaIbaI AaOr emaeca[-jaI jaOsao saMGaaoM yaa AaOVaoigak samaudaya
Wara maanakIkRt.

³baI´ kao[- BaI [sao laagaU kr sakta hO.

³saI´ laa[saoMisaMga Saulk AamataOr pr kma.

³DI´ AamataOr pr ³laoikna ja$rI nahIM hÓ  ÍI TIvaI maoM [stomaala
ikyaa jaata hO.

15. Aaopna imaD\lavaoAr ko kuC
]dahrNa hOM:

³e´ esaIepI–eDvaaMsa
kobala eiPlakoSana PlaoTfama-

³baI´ eAarAa[ - b a I
baI23

³saI´ DIevaIAa[-saI–
emaeca[-jaI va jaavaa

³DI´ jaavaa TIvaI

³[-́ emaeca[-jaI

³ef´ emaecapI

16. p`̂p`̀a[iT imaD\lavaoAr.

³e´ ek hI kMpnaI
Wara banaayaa huAa.

³baI´ esaTIbaI inamaa-taAaoM kao laa[saoMsa.

³saI´ laa[saoMsa Saulk AiQak hao saktI hO.

³DI´ AamataOr pr po–TIvaI maoM [stomaala.

17. maaOjaUda maoM Anaok kMpinayaaM p̂̀p̀̀a[iT imaD\lavaoAr p̀dana krtI hOM.[namaoM
sao kuC laaokip̀ya imaD\lavaoAr ko naama ³laoKk kao &at´ hOM:

³e´ ilabàoT.

³baI´ kOnala Plasa ³kuDlaoskI gaùp¸ jaao ik naagara saIeesa
p`dana krtI hÓ  ka maIiDyaaha[vao.

³saI´ enaDIesa ka enaDIesa kaor jaao ik saIeesa p`dayak BaI
hO.

³DI´ maa[Ëaosaa^FT TIvaI ³emaesaTIvaI´.

MIDDLEWARE
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(e) OpenTV Core – Core3 was recently
demonstrated at IBC Exhibition at
Amsterdam in 2009.

 (f) PowerTV from Scientific Atlanta who also
provide CAS.

18. It may be noted that propriety middleware is
generally CPU chip dependent.  The good part
is that if a particular middleware has been ported
on a CPU chip of one STB manufacturer, it is
easier to port that middleware on a different STB,
if it using the same CPU chip.

19. The power of Middleware is best utilised in
Interactive STBs and IPTV,
where the service provider
can offer exotic features
such as interactive games, e-
commerce, Internet
browsing and many others.

20. Advantages of Using
Middleware. The
advantages of using
middleware are –
(a) Features of the STB can be

customised as per the
business plan of the
Service providers.

(b) The graphics (on screen
display) can be
standardised by the
Service Provider so that,
irrespective of the STB manufacturer,  the
display on the TV screen and the
navigation through the menus is the same.

(c) One of the major practical advantage as an
outcome of (b) above is that training of
technicians and customer care staff is greatly
simplified.  In the absence of  standardised
displays, the customer care staff have to first
ascertain the type of STB held and then guide
the customer accordingly.

(d) Enriched features can be provided.
(e) In case of user defined APIs, the Service

Provider can develop his own applications,
which can then be downloaded in all makes
of STBs “over the air”.

21. Considering the advantages of using
Middleware, why is it not used by all service

³[-́ Aaopna TIvaI kaor–kaor3 kao hala hI maoM emsaT-Dma 2009
maoM Aa[-baIsaI egjaIibaSana maoM p`diSa-t ikyaa gayaa.

³ef´saa[MiTifk ATlaaMTa ka pavarTIvaI¸ jaao ik saIeesa BaI
p`dana krta hO.

18. yah naaoT kr sakto hOM ik p`̂p`̀a[iT imaD\lavaoAr AamataOr pr

saIpIyaU icap pr inaBa-r haota hO.[sakI AcCI baat yah hO ik

yaid ek esaTIbaI ]%padk ko saIpIyaU icap pr iksaI Kasa

imaD\lavaoAr kao rKa gayaa hO tao yaid yah samaana saIpIyaU icap ka

[stomaala kr rha hO tao iBanna esaTIbaI pr ]sa imaD\lavaoAr kao

rKnaa Aasaana hO.

19. [MTroi@Tva esaTIbaI va Aa[-pITIvaI maoM

imaD\lavaoAr kI Sai@t ka sabasao AcCa [stomaala

ikyaa jaata hO jahaM ik saovaa p`dayak AnaaoKI

sauivaQaa p`dana kr sakto hOM̧  jaOsao [MTroi@Tva gaomsa¸

[-–kama-sa¸ [MTrnaoT ba`a]ijaM,ga va k[- Anya.

20. i m aD \l av a oAr p `y a a o g a k o la aBa.

imaD\lavaoAr [stomaala ko fayado hOM:

³e´ esaTIbaI kI ivaSaoYataAaoM kao

saovaa p`dayakaoM kI ibajanaosa yaaojanaa ko mautaibak

AnaukUilat kr sakto hOM.

³baI´ saovaa p`dayakaoM Wara ga`aifk

³sËIna pr p`dSa-na´ kao maanakIkRt ikyaa jaa

sakta hO ijasasao ik iBanna esaTIbaI ]%padkaoM ko

baavajaUd TIvaI sËIna pr p`dSa-na AaOr maonyaU kI

sahayata sao naoivagaoSana samaana haogaa.

³saI´ }pr ³baI´ batayao gayao pirNaama ka mah%vapUNa- vyavahairk

fayadaoM maoM sao ek yah hO ik ga`ahk saovaa kma-caairyaaoM va

tknaIkI kma-caairyaaoM ka p`iSaxaNa bahut sarla hao

jaayaogaa.maanakIkRt p`dSa-na kI Anaupisqait maoM ga`ahk

saovaa kma-caairyaaoM kao phlao esaTIbaI ko p`kar ka pta

lagaanaa haota hO AaOr ifr ]sako mautaibak ]pBaao@taAaoM

kao gaa[D krto hOM.

³DI´ samaRw sauivaQaayaoM ]plabQa krayaI jaa saktI hO.

³[-́ [stomaalakta -Aa o M Wara pirBaaiYat epIAa[- ko
maamalao maoM saovaa p̀dayak Apnao Kud ko AavaodnaaoM kao ivakisat
kr sakto hOM̧  ijasao ik eyar ko }pr saBaI trh ko
esaTIbaI maoM Da]nalaaoD ikyaa jaa sakta hO.

MIDDLEWARE
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providers?  Some of the reasons are given
below –
(a) Middleware requires additional memory,

both Flash and SDRAM.  The zapper STB
System Software can generally run on a 2
MB Flash and 4 MB SDRAM. For loading
middleware, the minimum memory
requirement is a 4 MB Flash and 8 MB
RAM.  For more sophisticated features
higher memory would be required.

(b) For middleware higher CPU processing
speeds are required.  Most middleware can
run on CPUs of  80 MIPs (Mega
Instructions per Second) for normal
features.

(c) The royalties to be paid for the middleware
increases the cost of the STB.

(d) Since the System Software provided by the
STB manufacturer provides all the basic
features required, service providers do not
feel the requirement of middleware.

22. The basic reason for not using middleware is
that it increases
the cost of the
STB.  Considering
the Indian
e n v i r o n m e n t ,
most customers,
as projected by
the Local Cable
Operator, are not
willing to pay
more for the STB.
However, this
could be
circumvented by
negotiating a
revenue sharing
with the STB
m a n u f a c t u r e r
and the middleware provider.

23. The paper has tried to provide an overview
of Middleware and does not constitute a
detailed treatise on it since, as mentioned
earlier, each middleware has its unique
features.   I t  would not be possible to
enumerate all of them here. ■

21. imaD\lavaoAr ko [stomaala ko fayado kao doKto hue saBaI saovaa p̀dayakaoM
Wara [saka [stomaala @yaaoM nahIM ikyaa jaa rha hOÆ [namaoM sao kuC
karNaaoM kao naIcao idyaa jaa rha hO –

³e´ imaD\lavaoAr ko ilae FlaOSa va esaDIAareema daonaaoM ko
ilae Aitir@t maomaaorI kI ja$rt haotI hO.jaOPpr esaTIbaI
isasTma saa^FTvaoyar AamataOr pr 2 emabaI FlaOSa va 4 emabaI
esaDIAareema pr saMcaalana krta hO.imaD\lavaoAr kao
laaoD krnao ko ilae 4 emabaI FlaOSa va 8 emabaI Aareema
kI nyaUnatma maomaaorI kI ja$rt haotI hO.AiQak pirYkRt
ivaSaoYataAaoM ko ilae ]ccatr maomaaorI kI ja$rt haogaI.

³baI´ imaD\lavaoAr ko ilae ]ccatr saIpIyaU p`aosaoisaMga gait kI
ja$rt haotI hO.AiQaktr imaD\lavaoAr saamaanya ivaSaoYataAaoM
ko ilae 80 emaAa[-pI ³maogaa [MsT/@Sana p`it saokoMD´ ko
saIpIyaU pr saMcaalana kr sakto hOM.

³saI´ imaD\lavaoAr ko ilae ra^yalTI Baugatana¸ esaTIbaI ka maUlya
baZ,ayaogaa.

³DI´ caUMik esaTIbaI ]%padkaoM Wara p`dana ikyao gayao isasTma
saâFTvaoyar AavaSyak saBaI bauinayaadI sauivaQaaeM p̀dana krto

hO [sailae saovaa p`dayakaoM kao
imaD\lavaoAr kI ja$rt mahsaUsa nahIM
haotI hO.

22. imaD\lavaoAr ko [stomaala nahIM
krnao ka maUla karNa hO ik yah
esaTIbaI ka maUlya baZ,ata hO.BaartIya
vaatavarNa kao doKto hue jaOsao ik
sqaanaIya kobala Aa^proTraoM Wara
batayaa gayaa hO ik AiQaktr
]pBaao@ta̧  esaTIbaI ko ilae AiQak
Baugatana krnao kao tOyaar nahIM
hO.halaaMik [sao esaTIbaI ]%padkaoM
va imaD\lavaoAr p̀dayakaoM ko saaqa
rajasva ihssaodarI ko ivacaar–ivamaSa-

krko hla ikyaa jaa sakta hO.

23. [sa laoK maoM imaD\lavaoAr kI jaanakarI p`dana kI gayaI AaOr [samaoM
ivastRt SaaoQa ka p`baMQa nahIM ikyaa gayaa hO̧  eosaa [sailae @yaaoMik
jaOsaaik phlao hI batayaa gayaa hO ik p`%yaok imaD\lavaoAr kI
AnaaoKI ivaSaoYataeM haotI hOM.yah saMBava nahIM haogaa ik yahaM [namaoM
sao saBaI kao ek ek kr batayaa jaae. ■
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