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MIDDLEWARE IN
SET TOP BOXES

By Brigadier R. Deshpande - CTO
Indusind Media & Communications Ltd.

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 RFto 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
ina 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
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Middleware is an important but often neglected aspect
of digital STBs. This month's article provides details on
Middleware from another industry stalwart.
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features as part of the System Software. Some
of these functions are :-

Automatic tuning in the background.
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.

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.

Parental locks, which allowing “locking”
of channels so that they cannot be viewed
unless a password is provided.
Electronic programme guide (EPG) —
generally the EPG displays the
programmes for a week for each channel.
Synopsis of programmes, which is a brief
description of the programme.
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11.

12.

(g) Provision for downloading newer
versions of System Software over the
network.

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

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).

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.

It would indeed be
difficult to describe
all the different
Middleware
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.
Digital Video
Broadcasting
(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.

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-
5isan OOL (Object Orientated Language) with
classes, links and programmes for creation of
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Digital TV applications. MHEG is considered | 13.  MZ@d3r AR 97 ardtdes f2ited 2dr snae 7
by some as ideal for low end STBs. AT 9 P Aeda #i ffiredh o & g gu
13. !\/Iiddlewar;z_,I _l:achalIhy,dgtteThpts to a_m:c:_hieve]zc AT TG U I B 9T © |98 MEEdsT & &l
interoperability by hiding the specifics o N S T GEh
hardware and System Software from the actual T 1 ST S g
Digital TV applications. Thisleadstotwoclasses | 14.  39¥ FE@dew
of Middleware, “open” and “propriety”. (1-\;) ST A @@g;ﬁ 3rr 597 1 e T
14.  Open Middleware. ‘&TITI‘TH?:@QHI
(a) Standardised by an industry body or S : oy 3
consortiums, such as DVB and MHEG. (@) a%rg QWW HBAT < |
(b) Anyone canimplement it. (A1) AEHRRT e AR T A |
(c) Licensing fee is usually srr_1a||. - (g:[) AHIE 9T (érﬁmaﬁra‘é‘[%) T ST i 2T
(d) Generally, but not necessarily, used in free Pl AT E |
TV.
15. Some of the 15. 39T WA & HB
O p e n TETET B3
; HOME
middleware :
examples are — - © @) =) el @ i Qgra T
_ TV GUIDE ON DEMAND iSERVICES MY ZONE W W‘c)ﬁw
(a) ACAP . .
Advance @) warTamEEn
Cable 23
Applications s e
Platform. SN
(b) ARIB B23 4 BEPHA ST & Al
(c) DAVIC - o 00N Er) S
MHEG and s ¢ oS
Java. T SR | T
(d) Java TV . < :: ») browse & select Back ] or @) for live tv (Qtﬁ)
(e) MHEG. 16. TU1ZTe FrEdasr |
(f) MHP. @ uE & FE
16.  Propriety Middleware. BT ST BT |
(a) Designed by a single company. 1) e Rt e |
(b) Licensed to STB manufacturers. (éﬁ) L o 21 T
(c) License fee may be high. ( ) A b jﬂuq’. il & |
(d) Generally used in Pay TV. =) SR W7 G20 H R |
17. Presently there are a large number of | 17. T 3 HUMAT YUERE MEATeT TaH &A1 ¢ | FH
Companies providing propriety middleware. i 5 A WaeT & T (m el %ﬂﬁ) E
To name just a few of the popular ones (known N
to the author) are — @) fazl
(a) Liberate. (@) T @\ (B! I, S 6 A Fee
(b) MediaHighway from Canal Plus (Kudleski BECH ao‘{—r?r%) @l HifzamEEd |
Group which provides the Nagra CAS). ) T @1 TEE H A R AT yaees 9
(c) NDS Core from NDS who is also a CAS ( ) T
provider. R .
(d) Microsoft TV (MSTV). (31) Az 2l (T ) |
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() OpenTV Core - Core3 was recently (8) ¥ S G- a1 2 A § T 2000

demonstrated at IBC Exhibition at i oA o
ATEATT TS H 9T o T |
Amsterdam in 2009. . . S S B & o

(f) PowerTV from Scientific Atlanta who also (@5)[ Zfefthas 1eetier &1 M, A i A

provide CAS. Y& &7l ¢ |
18. It may be noted that propriety middleware is | 18. 3z 912 &7 Tohd & [ TR WA AHAT T

generally CPU chip dependent. The good part mﬁ e | T T T

isthat if a particular middleware has been ported " T th ?FIT{ ‘a’l?ﬂi ) - am%% i

on a CPU chip of one STB manufacturer, it is U AT HEH N ] 1 qfﬁ L

easier to port that middleware on a different STB, TZAd 3 Bl 7T T & T A1S TE T A4 g &

if it using the same CPU chip. TET 7 781 & ol 9= THeidl 97 30 WEadsm &l

19. ;I'he power gfrg/liddgeﬁvpa_;:s/is best utilised in T A & |

nteractive s an , . - oo

where the service provider 19.  Eeiided Gl 9 AU |

can offer exotic features =@aem BT 9o o T 37231 5T

such as interactive games, e- Book Your fhar ST T e [ e e S

commerce, Internet Prime Location = e

browsing and many others. Now ! ﬂr 1 (W az_{ Hebd © il 5(‘)‘{”“' =,

20. Advantages of Using &I, 5272 ATSHT 9 %% 3774 |

Middleware. The Ths 8 20.  TMIEAHAT T & @I |

advantages of  using FrE@a s 3 & BEe B

middleware are — o R .

(a) Features of the STB can be (r\r) Q{Z'a‘ T 2T ferSTerefrit 1
customised as per the et A (e AT YETEHT dl & A & JaTadh
g:rf/'igsssm\?i:jae?s of the 21-23 October 2010, ST BT e |

pro\ ' World Trade Centre, (éﬁ) 4T YeTHhT ENT Tiihd

(b) The graphics (on screen Mumbai, India .
display) can  be (b 97 gEei) W %WT“_’"
standardised by the el & o1 Toh 19T TSl 3eal &
Service Provider so that, PCIECE] of

qaLE W 9EdH AR 4 @
irrespective of the STB manufacturer, the S 3 - %R‘L
display on the TV screen and the R SRR |
navigation through the menus is the same. (1) T (3r) T T AR & ARy FTaEie

() One of the major practical advantage as an WGl § T Ueh T & b Ted qal 9l
outcome of (b) above is that training of e I T oar I T&T A o
technicians and customer care staff is greatly N N .
simplified. In the absence of standardised ST |2 a%@ Ee &1 g | aed
displays, the customer care staff have to first AT HHATAT BT Te THSIE! & Y BT Il
ascertain the type of STB held and then guide T B © 3 T 5% ﬂdliad) YT
the customer accordingly. N .

(d) Enriched features can be provided. AL W% | -

(e) In case of user defined APIs, the Service (é)f) t g@gaa 2 '3q.5 = 7T ST A% |
Provider can develop his own applications, () Fum@mars T afrerud odeng &
which can then be downloaded in all makes e 3 A T amefg'c: % 3Maet @ i
of STBs “over the air”. \ o

L . T & &, O 6 T & W 99 TE &
21. Considering the advantages of using - - 3
Middleware, why is it not used by all service TN § STSrs Sl {ehel
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FIZr3T & SETI o WIS a1 27t 5 AT e JaTeh
ST e 5 T Tel [l A1 781 57 3 4 BB
P 1 A f&a o =T T -

(@) fr=masw & [0 w9 9 THEISReud aFl %

providers? Some of the reasons are given | 91.

below -

(a) Middleware requires additional memory,
both Flash and SDRAM. The zapper STB
System Software can generally run on a2

MB Flash and 4 MB SDRAM. For loading

T AT e W 3T ST 2l € | S0 THSET

middleware, the minimum memory AT WA ; <
requirement is a 4 MB Flash and 8 MB e . meﬁﬁﬂE{l}w
RAM. For more sophisticated features TASTATAH 77 A F7A | A
higher memory would be required. 7% &7 & (01T 4 THET Felol & 8 UHAT ATTH
(b) For middleware higher CPU processing B AT FHT Bl T Bl © | e IR
speeds are required. Most middleware can fIITu3T & 1T Tega? Wi &1 S%td 2l |

run on CPUs of 80 MIPs (Mega
Instructions per Second) for normal
features.

(c) The royalties to be paid for the middleware

(@) fremasr & forg Teaar ARy gEeT i @
T Bl © | A MEAd 3 Jm faoarst
% foT 80 WA (T e ufdl %32 ) &

increases the cost of the STB. A I AT BT Hohel & |
(d) Since the System Software provided by the fr=ear T TN T
STB manufacturer provides all the basic (éﬁ) b ¥ e ’ w1
features required, service providers do not T ; | )
feel the requirement of middleware. (31) 9f THEET SRS ENT WM [ T frew
22.  The basic reason for not using middleware is AR AT FHT GET GITend 9eM &I
that it increases T AU F4T YSEHT @l
the cost of the | EEE] ﬁww ;
STB. Considering " :@
. FRIDECO] 10: l’ﬂ” AT

the Indian
environment,
most customers,
as projected by

292, A=Ad3m & T Tel
U @ A B § [ T8

a- ‘mls Weelt ON , [Aéconoes)
4% J SUNUTES
Profi on Kard Maloh, (ha bost posvor fonward

!‘ - ;,. nmmnwwwmwm

{ g players; An in-depth look at o a2
the Local Cable [ - ﬁﬂ“"‘ﬂm"“w T |
()perator7 are not Im 24 1030 AM 11:00 AM 3 Wﬁfé’@ﬁg‘l e@fﬁ?
willing to pay [ BIOBTaPhY g I %A ST 2
more for the St??- e | A T E e

owever, is [ " |OneliatoLive: Goneral H... » SN, TS K [EEn
could be [N " tre [ TheBodond... AstheWo.. » T %?’ﬂl i
circumvented by [ A Rt [Pasions Jonny Jonos P F7 & S5l
negotiating a —® [RadProgran | Paid Progra % | 2Ieiich 2 CHEIT Seaehi
revenue sharing :
T FEAdeT TR & T
with the STB o c
T PR & [ear-famad

manufacturer

and the middleware provider. T & (ohdT ST [ehe € |

9 7T § MEAd3T &l G 9 bl T AT 3
fereget <iter a1 gaer et feba T &, TAT gt it
SR TR & admE T § 6 IR MEAasy @
7 YT &l U U %7 garal A7 | W

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