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DEVEL OPVENWO 98/43165 The present invention relates to TV ({ROTEPNIZNS or
radi o control systens, and nore specifically to the devel opnent ~
and testing (debuggi ng) of such systens.— ft-finds particul ar

application in a broadcast and reception systemfor use in digital

interactive 5 TELE¥ISION OR RADIOI GONTRM SYSTEMIDEVELOPMENTLE

realized that it 1s not limted to that system or systens of that
type, but is applicable nore general ly to a variety of TV and/ or
radi o syste r I |

sof t war e. "The b ﬁ%&ﬁl%@%}o&rﬁ rol sy st@agﬁiSﬁ% ggn evea&Bﬁﬁﬂﬁg %d more

transmtted speeificaity o ithd dewlopméﬂtemd testing (debugging) oEaud:h sysicmser Ithﬁnda
recei ver/ decoder mhlch recej ves control_information,

then be usedPdteular application igra bragd@sgwe&@WYém@rmm g deraciive
listings, se [ r |
a1 o S R RTEORRAE. Wkl RSB Y] 106k it
The digital sksteny ot eystéras af thatttepe But ie app'lsdabm meren gererdliBtdVRRazictye oh TVjue,
whi ch i nvol ves conpreSS|ng the agudi o sig % dat a,  .and vi deo | mages bei ng
15 t r ans¥Rdgraadiorsysteppeinclyding forexample shose capshie f bropdeasi

quantity of information of a "private" nature, i.e. not directly
associated wth the main programe being transmtted. This private
sub- channel AdrV keentislesysteyn hixebéenodevelvped seliigh isettansmitted overtsatdllitencrngable

i nformati on sych as TV programme listin .The receiver/decoder

can potent i a‘l“lld? L piug%baé Mﬁ%‘é‘fﬁ risiecedss Which MEeRiYSSopantEal infprmation,

pr Ogri’{bﬂs Wfk!vg "\%&5' fheh SR for! @Wﬁe@@ﬂfﬁsk@fsuéﬂe%?rr thf# g&éig‘r%nﬁ*! SO,
ro er c

adcast supplier may wmsh to |ntroduce urt
pr ogr ans, anlbstingy, settidg up home bankmg,umia:taetmns, shsweringpquizojuestiony melating fohe

systemis therefore designed tg t he control prograns to be
br oadcast r cROEFATHPSS B 8 FROHRLS ac S&@Bplier (using the private
sub-channel ). The receiver/decoder has built into it an initial control
program 25 which perfornms an initializing or boot procedure, but then

pi cks up froFhke digitat @30 spstem is an interaglivmasystdmtusing a RYB/MEBES2 tqsl:hniqu,
?gghlr ?ng:]? gwggﬁl Woﬁls%gdgor}lgregsﬁg Ot?xg tal?dlg h.% gt Idgtlzjil, %nd video images being
15 transmitted. The MPEG system can also accommodate a considerable quantity of
information of a "private” nature, i.e. not directly associated with the main programme

being transmitted. This private sub-channel can be used by the broadcast supplief

to transmit information such as TV programme listings.

The receiver/decoder can potentially require a large number of control functions or
20 programs, which would require a large amount of memory to store them. Also, the
broadcast supplier may wish to introduce further control programs, and may wish to
update existing control programs. The system is therefore designed to allow the
control programs to be broadcast repeatedly by the broadcast supplier (using the
private sub—channel). The receiver/decoder has built into it an initial control program
25 which performs an initializing or boot procedure, but then picks up from the broadcast
signal .whatcver particular further control programs it needs to respond to the particular

requirements of its user.
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Thi s neanswossustese broadcast supplier can update existing cPOTEPY7/eRIEHr ans
and i i ntroduce fresh ones extrenely easily; the resulting inproved
and new services w |l aut omat i cail y be imrediately available to

all users. However, such nodification of devel opnent of services
(control praogr.ans carries with jt its own problens. .and dangey s.
A parti cul a?%?d‘b O B3 @Sﬁb@?a‘fﬁgﬁ ercagr$ C epishug co li"é"_’%ﬁ"? an

i nportant f Gatrbdifee! Msh AR %x&éml?l&ge%silf*, e ﬂé&ﬂ%in%’ﬂnb%%'dyaﬂdoﬁ\éw kRides AN
bugs will be broadcast to all users and can thus quickly cause
wi despr ead diuterpaticsliy btiimmeskiately available td alljusexsi oflowever, such modification or
aspect of th resent pnvention is,concernad wi.th the.devel opnent, of
control 10 SevBoBFERE ok SR EonolBRRERED: S S if 15 BB Prtle B, T
Accor &§ ngl y dafigerB! eSANpartibiaN préble’ G deffer disMBaN @ dord QBEEOPI NR isOVeF
conput er . workstation, a control programfor a broadcast digital
t el evi si on dmpesgantdos thet ingidence of bugs to hetiteph extreroekyi lows, sihee cayrbugs will dres

broadcast cqntrpl prograns fromthe, broadcast . tel evision.or radio
oi gnal and CBRIEAMEI0 S g and ran S, GRICKEY rapse pidespreed Hiablsiagtion ipd s
met hod conprifsthtiéh. coupl i ng the workstation to a receiver/decoder-type unit

whi ch substantially duplicates the receiver/decoder with a
television or radio set coupled t heret o; devel oping the control

oo vor | dectbEnyBest hf e sPERR A= RBHAAR Sitn s dorelomsnlin of pontro

signajgto prtégrams ﬁdﬂ?rarp?d?%&effé&%oﬁﬁrt'(bﬁg)?d#%tidn. running the program on
t he receiver/decoder-type unit; 20 passi ng control signals from
wor kstation to the receiver/decoder type unit to control t he

runni ng of t .0 thereon; the receiver/decad tvpe.unit and th

rogram . AdoREESL A RSBV BRF RS LR At Rt in g Pttt
signals to tvsrkstelidss tadédodid! program for a bidadEst distal eelbvisidn 6f rddite spt@a €Rt
I nventi-on will now be described, purely exanple, with

b f
reference t GVHAR JEcaivEHASAOAET SXEIHHI0 _Q%Stm?;%%l -programs from the frgascast
shows the O‘faﬁ%ifonq{rquiég%xglf %edg{:orgﬁo‘ﬂét %gélé’\ksitoﬁlo Yidib Qb Vel SuRsf 0l 18 €O

t he pretrerred present "1 nvention
15 method comprising: coupling the workstation to a receiver/decoder-type unit which

substantially duplicates the receiver/decoder with a television or radio set coupled
thereto; developing the control program on the workstation; passing the program to
the receiver/decoder—type unit; feeding an MPEG digital television or radio signal to
the receiver/decoder~type unit; running the program on the receiver/decoder-type unit;
20 passing control signals from workstation to the receiver/decoder type unit to control
the running of the program thereon; the reccivef/dccoder type unit and the program

responding to the control signals and returhing test signals to the workstation.

Preferred features of the present invention will now be described, purely by way of

example, with reference to the accompanying drawings, in which:-

25 Figure 1 shows the overall architecture of a digital television system according to the

preferred embodiment of the present invention;

Figure 2 shows the architecture of an interactive system of the digital television system;



Figure 2 shows the architecture of an interactive systemof the digital
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Figure 3 shows the arrangenent of files within a nodul e downl oaded into t he
menory of an interactive receiygr/decoder, Figure 4 is

a more detailed block diagramof the functional organization of an
authoring tg gb ?‘ﬁﬂ)wcf héfman ement BEiRs witlin@ MOAAK dﬂWﬁlHaﬁE& Hto tiemefioly Of
the system uSe d for dev opihg and testing an application.

An over vi evofodn imtetagtiveatectiveridacedam system 1000 is shown in Figure 1. The

I nvention I ncl udes a nostly conventional digital television system
2000 whi ch uses the known MPEG- 2 conpression systemto transmt
conpressed guglel @l ;555 4RGeS dethiled B ofOthe functiViiiCorgaBaR6F TF0kn 2002
in a broadclgiggll cgntre rece?k\:/es dqaci}:j(l ta 4sniggna stream ?g ?typl cally
a stream ofauthating toohramds) . The conpressor 2002 is connected to a

mul ti pl exer and scranbl er 2004 by |inkage 2006. The multi pl exer 2004

receives a pl ur aI ity of further input signals, assenbles one or
more grans R f th Jrfsadfstﬂék t&ﬁ%é&%&e&ﬂl A@hndlediigg S 1O
a tragnsm t?@?ﬁrzoog ?ﬁf a(%gcaset centre v?sa 15 |nkagcg,|l 10, which

can of couraeappicetion.wi de vari ety of fornms including teI ecom
links. The transmtter 2008 transmts el ectromagnetic signals via uplink

2012 towards a satellite transponder 2014, where they are
el ectroni cahh%wBRAGEDE s%gmﬂ téléﬂ@i@ﬁ%?&tciﬂ fooo 1s‘shown m%g@aql TwMiiveetiorr 016
to earth receiver 2018 nvent i onal formof a owned

or rented bipcludes embsttymonvaﬂtmnal gtgaalsteiee'cs;ow eystby w@ewhdéh @@Smmak@m
t tt tegr at ed /d d d ted .by.th
ona user © MPECY: sl Srskei B0 anent raminreseod 1AL Sleshlsy EBIST g9 The
recejyer/ degmigi—2’@éfpressor 2002 ﬂﬁﬁoﬁ%dééae oeﬂﬁr@rreéewéé NF&Egta’a Siphdladtrcafif 0 @

television signal for the television set
(typically a stream of video signals). The compressor 2002 is connected to a

multiplexer and scrambler 2004 by linkage 2006. The multiplexer 2004 receives a
plurality of further input signals, assembles one or more transport streams and
transmits compressed digital signals to a transmitter 2008 of the broadcast centre via

15 linkage 2010, which can of course take a wide variety of forms including telecom
links. The transmitter 2008 transmits electromagnetic signals via uplink 2012 towards
a satellite transponder 2014, where they are electronically processed and broadcast via
notional downlink 2016 to earth receiver 2018, conventionally in the form of a dish
owned or rented by the end user. The signals received by receiver 2018 are

20 transmitted to an integrated receiver/decoder 2020 owned or rented by the end user
and connected to the end user's television set 2022. The receiver/decoder 2020
.dccodes the compressed MPEG-2 signal into a television signal for the television set
2022.

A conditional access system 3000 is connected to the multiplexer 2004 and the
25 receiver/decoder 2020, and is located partly in the broadcast centre and partly in the
decoder. It enables the end user to access digital television broadcasts from one or
more broadcast suppliers. A smartcard, capable of decipbering messages relating to

commercial offers (that is, one or several television programmes sold by the broadcast



A conditional access system 3000 is connected to the nultiplexer 2004 and

the 25 recei ver/ decoder 2020, and is |ocated partly in the broadcast
centre andW@ds(43165i n t he decoder. It enabl es the en#CcrEPo70m]M13
access digital television broadcasts fromone or nore broadcast -

suppliers. A smartcard, capable of deciphgring nessages relating to
commercial offers (that is, one or several television programres sold by
'I[Dg% E Ir3(9) ??83%%911&)’ can be inserted $At8 $het kR er/decoder 2020. Using the decoder 2029 and
suppl i er), cwmartsard, tieentianes may ptivhascarnrimercidl offetein chePa skbichiptibh Sode
decoder 2020Q and \ simartcard, the end user may purchase commer ci al
offers in ef RePaYsPETNIEY MAdEon rode or a pay- per-vi ew node.

An interactive system 4000, also connected to the nultiplexer 2004 and the
5 recei ver/ decoder 2020 and again |l ocated partly in the broadcast
centre and pr tihteractive system -4000{ ealsbe codfiected @b kits rdlGipRRer 2004 &Ad the
interact with var)' ous, a BI%(i)cations via a emred back channel

. . mod
4002. receiver/decoser 2pé wgainrecajed Pagly by thei hreadaastecantret ang partly in
i nteractive gl fR¥bdO 4 ; he di.gital f.elevision
system 1000 of the&g’r ggiﬁgtéé ?E%/en |(‘)lné.r to 1161teract v*tllgoyg}ég%stﬂgpgilgﬂtwgs via a
~interactivemodenemedIBk chiahwelx1082. end user to buy itens from on-
screen cat al ogues, consult |ocal news and weat her maps on demand and pl ay

gamnes through his tel evision set. The interactive
syst em 4000 Bl ws! the QUELY] ] : s n
aut horing tool 4004 at tﬁg rroa%ggégﬁgreeﬁr@e?g%p%pggvt\ﬂg‘rn&mfs(?’tstegﬁégpﬁ)r?g a
15 br theddigital telewjsionesystem d00GbE thedpreséminvehtiong and t est

appl i cations; an application and data server 4006 the
broadcast centre, connected to the aut horing tool 4004 for

enabigong a Fbﬂéﬁeﬁ?&, e ARlerREivE SyRERMI0D: alﬁ*ﬁm{:ﬂ&:{ﬁ& taz?qg items from é’g’t mat

applications and data for delivery to the nmultiplexer an cra 04
for screers eatalognes, nonsuitHocAlRESs2and waather tnaps b2 alemahy pindPlhy ghites

private seci gl BR%G0lich%er

The interactive system 4000 comprises in overview four main elements:
an éuthoring tool 4004 at the broadcast centre (or elsewhere) for enabling a
15 broadcast supplier to create, develop, debug and test applications;

an application and data server 4006 the broadcast centre, connected to the
authoring tool 4004 for enabling a broadcast supplier to prepare, authenticate and
format applications and data for delivery to the multiplexer and scrambler 2004 for
insertion into the MPEG-2 transport stream (typically the private section thereof) to

20 be broadcast to the end user; )

a virtual machine including a run time engine (RTE) 4008, which is an
executable code installed in the receiver/decoder 2020 o‘wned or rented by the end user
for enabling an end user to receive, authenticate, decompress, and load applications
into the working memory 2024 of the receiver/decoder 2020 for execution. The

25 engine 4008 also runs resident, general-purpose applications. The engine 4008 is
independent of the hardware and operating system; and |

a modemmed back channel 4002 between the receiver/decoder 2020 and the

application and data server 4006 to enable signals instructing the server 4006 to insert



20 be broadcast to the end user; a virtual rmachine

i ncluding a run tine engine (RTE) 4008, which is an execut abl e
code inst 3O 98M3165 t he recei ver/ decoder 2020 owned or rented RET/ERY/@EB user
for enabling an end user to receive, authenticate, deconpress, and | oad
appl i cations i nto the working asmory 2024 of the receiver/decoder
2020 for execution. The 25 engi ne 4008 al so runs resident,

gener al - pur gaaandppplicatibhointo the'MPEGe2rteané PGB sirsam at the requésh of theneheinisenf

t he hardware and operating system and a nodemred back
channel 4002 between the receiver/decoder 2020 and the application
and data se rs _ ' ' W r 4

and d THE "infePREE JeEIRML st Wperkels sty " Siplicfon®” Whkch* EORrdIOthe
PCT/ EP97/ 02 fdrigtions of the receiver/decoder and various devices contained therein. Afpplications

data and applications into the MPEG 2 transpart stream at, the reguest of
the end usefTe fePfesentedmthYWBgﬁnﬁt“QE%éfiKFé"‘E’EEgWSsi MOAG IS Gt Qgé%mﬂﬁ?ng
"appl ikcat i ops,. ' co ' r o degoder
and v ous IS, MR B8tas SRl foBles may e S RS dndke b %’ BlcHR0ATCK

repr esent ed "m@mioke velighere oft ARS raceiverfdeoudereist al storage Aspacodot ahodidess sAh of
resource 5 files and data, Several nodul es may Sqe r,equj rgd t.o ke up
cvé?‘ﬂﬂié’é

an appl i cat i"isterfage” is used to dgpminad medulss Modules may e intog
storage spa I Al ~arh S Used to downl oad
%‘%E/ﬁ%@}q% %0 \Aﬂﬁtf]% the MPEG Ztr%ggﬁdcr@&?earﬁ.

nodul es. Modu aded into recei ver/ decode 2020
fromthe MPEG 2 transport stream The el enents nentioned in the
previ ous paragraph are nqow described,in nore detail. 10, . For.th
purposes of Thpjclemeniemepgenadoin the Rreyionsi pasagraph At Bowdeseribsd ledﬁ‘bﬁt%ertalgode
for controlling high level functions of preferably the
recei ver/ decoder 2020. For exanpl e, when the end user positions

t he flocus ofFon thiecpmpeses @f tthis Ispevification, butapplicatiopeis ta piecenof computer code fone

screen of the tel.evisiqn t 2022 and_presses a yval,j.datjo Y.t he

i nstruct i On.controllmg hl%?ﬁﬁ\(ﬁi t‘QS‘%B@P‘&f%ﬁIb ithe, recRiy e/ Heg rggﬁﬁuﬁqr exagple,
An i nteract k), aRpkhd g&ergﬁgﬂ{oapa&eﬁg{l? B3 RROtLLGRIIRS oRUHRESHS oBfect dtén
request of the eénd user and provides data related to the purpose
of the appl ionahe screem\pp Hiectelevision set 2022 and presses a validation key, the instruction

sequence associated with the button is run.

15 An interactive application proposes menus and executes commands at the request of
the end user and provides data related to the purpose of the application. Applications
may be either resident applications, that is, stored in the ROM (or FLASH or other
non-volatile memory) of the receiver/decoder 2020, or broadcast and downloaded into
the RAM or FLASH memory of the receiver/decoder 2020.

20 Examples of applications are:—

] An Initiating Application. The receiver/decoder 2020 is equipped with a
resident initiating application which is an adaptable collection of modules (this
term being defined in more detail hereunder) enabling the receiver/decoder
2020 to be immediately operative in the MPEG-2 environment. The

25 application provides core features which can be modified by the broadcast
supplier if required. It also provides an interface between the resident

application and downloaded applications.



may be either resident applications, that is, stored in the ROM (or FLASH
or ot her non-vol atil e nmenory) of the receiver/decoder 2020, or
broadcast aW@I98M3168 oaded into the RAM or FLASH nmenorpeépd7agins
recei ver/decoder 2020. 20 - Exampl es of applications are:- -
[err] An Initiating Application. The rﬁecei ver/ decoder 2020 is equi pped -
wth a resident initiatTng application which is an

adapt abl e cgl | ecty (4-0u A termbeing defined in
nore det ai | gher et‘jdn Mbe%%ﬁén't%u ?‘3{}3? JRPlication pllows any application, eithgg )
to be i medi at el dowplnadéd veresiieht)@o MiEbn Zhefeckivend®dtider 2020. 3 his application
application provides core features which can be nodified by the %FFoa cast
supplier if requPfl8cBS #iDotsappexeenigdsom armivaleef acservice iseordendo rstatt that

application and |+ | . 98/ 43165
PCT/ EP97/ 02113 S0 eStaARR i GBknAed into RAM and therelte can4be_ gpdated

[err]5 A St ar tasilyAftpédnche iconfigurbé sotthat the MmERhdtRAL Applicatibid\Evalable on
application, ‘either downl oaded or resident, to run on the

recei ver / decoder 3 Rhanng]can be selectsd apd run, either immediately afiendpwnloading or
boot st t ' ' i y L0 .

appl 1ot on ot arter peRelinkPin M Gt riRobilen il ioel Bador I 10bIH it the
5

emsirioyy 2024 and idactivatdd g thrdstatup akn rbquited er act i ve

applicationg availgble on, . .each channel can be sel ected and
run, either® med 0&f3m Apyide- EBWBE&%@%@ 18 an mtcractx_vc applicatione which

prel pgding. In t : ' ILcation. is |oaded into the
menory 2024 and scﬁﬁﬁvgfgg%%&?ﬂdga g% aﬁrpg’;{‘ﬁ%ijé‘ﬁ reéfuirlfé’a?ie’ H may g“[eerr]
A Program Gui de. inférmaHongibant, Gay,dene weekls itdlewision tpry s pvvided oesdy 10
gi ves full inforri]ati nfabo t, prograpm ng. For_exanple, it may give

i nf or mati on abouft aﬂgay" BM&L ¥isiop Royqueh By depiessing 2 keoon dbel remotsach
channel of a di gédn@dolik | 1 r£Ss) . L enot e
controll er 2026, the eﬁ%&fégégﬁgggg%gsgégﬁgngégﬁg?&%géﬁo% %‘Q%’Xﬂ? e
event shown on ghowaresn ofhthestelevisionfset 12022eThisi add>ons Séreei32.a Thi s
add- screen | er giving information on the

P4 S8 15 .. . . brg}/‘vs
currént and next Ve &Vine informatipn Qrdhe gprrent and next events of eagh ehagnelof TV
bouquet . By depriag digithl A"PHo84udtE By Uephdisi t e
2026, the end user agcicesses a%uappri Cg%%%g@ﬁﬁ&?ﬁerﬁ@?péxg%e %n?oltgtco%?oller
i nf ormation 2026, the end usemaccesses as applivation svhietedisplipe a distof inéornsational SO
search and sort SVEaIL S V\(I;th q Si ma)l e and_ custonised criteria.
The end user can af'sd a%ceés°§‘°d7"l”°é‘pt-qh§ QIR LR glsgFearch and sort eventsithe) |
[e : r] y A Pay stieple\dnd\Wustbiscdadritéria. ThE@nBa¥er@h aldoUclRRlileEdy h 3R etedan
integactive '

channel.

] A Pay Per View application. The Pay Per View Application is an interactive
service available on each PPV channel of the digital TV bouquet in
conjunction with the conditional access system 3000. The end user can access
the application using a TV guide or channel browser. Additionally, the

25 application starts automatically as soon as a PPV event is detected on the PPV
channel. The end user is then able to buy the cu!rrent event either through his
daughter smartcard 3020 or via the communication server 3022 (using a
modem, a telephone and DTMF codes, MINITEL or the like). The appﬁcation
may be either resident in the ROM of the receiver/decoder 2020 or
30 downloadable into the RAM of the decoder 2020.

® A PC Download application. On request, an end user can download computer

software using the PC download application.



service avail abl e on each PPV channel of the digital TV bouquet in
conjunction with the conditional access system 3000. The end user can

access WO 98/43165 the application using a TV guide or cRERERPTPHIdser .
Additionally, the 25 application starts automatically as soon.
as a PPV event is detected on the PPV -7~ channel . The end

user is then able to buy the current _event either through

dagg hter s nlar t ﬁ afAdMagazinedBroysar apphicationnlic magagineupyes aggglgastlmré?cs
2 A Ny &
oy be it her 1 oBicaEle vIdr¥ biERER of phdsS whth it Holieatif R SReERT

downl oadabl e i nt puttdis. RAM of t he decoder 2020. [err] A PC
Downl oad application, On request, an, end user c¢an do oad conputer ,
software us®ng tAcQuiz application EhspAviZaapnlication Is Pfe%f‘gmy sm%ggﬁaﬁ&sth a

PCT/ EP97/ 02113 . - . . iy
[erng) A Maga ﬁoﬁigcaéF ShEP mﬁ?ﬁl?‘gaté}soﬁ? %aglprlr%fgizﬂlll t}%ebcrhg\ll\%eeﬁu%sglgﬁs caé?i on
conpri ses displayed on the Gi¢fdenCofviigereldvision @020, afid ithagser var iselectdanser

navi gation via on-screen buttons. . . lerr] ﬁ\ Qui z
appl i cation. TheaRfWer using| the semefs costrpHes 2020, The qpiz APRIifatien cap dpfosmdhe
broadcast quiz p R |t P [ t 4

di spl ayed on the{lgs)egr een %f‘ﬁ?r?g‘g”t"g’f(g\r;?dsr?"éﬁ 0@5’ Lrgdnggﬂfggpugg‘?ﬁc%ﬁﬁ%e ecg? an
answer using thesd¢ogerote controll er 2026. The qui z application can inform

t he user whether the _answer is_correct 051 not, and can keep
coundOof th® useA Teleshopping application. Jgfine. exgmpte of the felgshopping appligatifiy i ng

application. In e ltﬁég%ﬁﬂ P ok G d der 2020 and
of fers of goods g@?“sgﬁggg%e rrgﬁngrﬁ&?te ]tO'tﬂgorecedl:ver/rgIeéggdcerr 2028nand
di spl ayed on t hedisplaged ®nothe 26[22isidus202p. {Bising ¢ho remoentaondtdller,, thehuseusen can

select a particular itemto buy. The ord for,the item.is sent via the
nodenmed back chéﬁﬁ‘é‘l a pragcylyr tem é‘b[ﬂ‘ﬁyc:h%r?’%dgﬁa%}éfé &% sﬁﬁbé"%r‘p‘?o 15
a separate sal es t t&hﬁﬂ,ﬁ Loeficaoh dhd @sa B&Ser 4006 lopasied
to the recei ver/gg)\gg er,d %%gm y %@tﬁ%qgﬁﬁgﬁggﬁcﬁo debi t at1he al(-:count0 for a
credils a separatecsales sybtemhthi deleplene numsbertafdwhichdas been downtoadad d
readers 4036 of th

. I, /d d 0.
A Tel ebanki ng apft &’6&??‘6%”@@%@% C%’Iét\ﬂg";‘ Wﬁ%ot?gegggﬁﬁ PRPURbfaT; ac?#&%:l]
the 20 card Which hAS Vet ifisd?RKia" shel Bf RhO @@ rehdits 4036 beater s

4036 of the recei ver/ decoder 2020. The receiver/ decoder
2020 di al s up t heeceber/decdidan’020.

° A Telebanking application. In one example of the telebanking application, the

20 user inserts a bank card into one of the card readers 4036 of the
receiver/decoder 2020. The receiirer/decodcr 2020 dials up the user's bank,
using a telephone number stored in the bank card or stored in the
“receiver/decoder, and then the application provides a number of facilities which
can be sclectea using the remote controller 2026, for example for downloading

25 via the telephone line a statement of account, transferring funds between
accounts, requesting a cheque book, etc. _

° An Internet Browser application. In one example of the Intemet browser
application, instructions from the user, such as a request to view a web page
having a particular URL, are entered using the remote controller 2026, and

30 these are sent by the modemmed back channel 4002 to the application and data
server 4006. The appropriate web page is then included in the transmissions

from the broadcast centre, received by the receiver/decoder 2020 via the uplink



using a tel ephone nunber stored in the bank card or stored in the
recei ver/decoder, and then the application provides a nunber of faC|I|t|es

whi ch WO 98/43165 can be selected using the renote contrptraporéries for
exanpl e for downl oadi ng 25 via the tel ephone Iine a statenment
of account, transferring funds between _g _ accounts, requesting
a cheque book, etc. [err] AN Tnternet Browser application. In

one exanple of t 013, NrRispéiideP 20 E@%d downlink 2016, and (ﬁ?{ﬂ%\%@&ﬁ ?ﬁb television

i nstructions fromthe user such as a request td view a
havi ng a particuR822.URL, are entered using the renote control I er 2026, and

30 these are sent by the nodenmed back channel 4002 to the
application and data server 4006. The appropriate web page
is then included in the transm ssions from the broadcast

centre, received by the receiver/decoder 2020 via the uplink

WO 98/ 43165Apphcat10ns are stored in memory locations in the recelver/decoder 2020 and
PCT/ EP97/ 02113

2012, transPEREERCd @t AesonEre s The totppsce Hlug compsiss,exephis opjset descaption on
2022. 5 afehl 0 |
receiver/ deg%légrlcségzo alF]sj bRck At ﬂfc@rgfgfr}ggég%d[ ge as reéé&%@%ﬁ%ﬂ? fﬂeél_Ede
resource fi¢as fesapri se graphic object description 5 unit files,
vari abl es bl ock unit files, instruction sequence files, application files
and data fil es. The graphi c obj ect description unit
files descrThe i& @b ol he
appl i cation. Th%ﬂf/harl ag'%g?eg%ﬁ(}gkdﬁﬁﬁl t f:ef ese ebsecrﬂlleb scre ?Iht a g?%%%% it es
handl ed by mtﬂ!’fae&pyﬁlf|th§aapp@natldﬁhé"hcnmxabbs|htmlsmquﬁbseie§¢ﬂmthddamsthmﬁrb§

processi ng t he a Ilcatlons lication files
provi de t he&aglrc]qcrdyb%éﬁw) 0? he'fi€ mstriéfon SeAvence, fil ??n esc chbe ‘the processing, e

appl 1@at i ongpeativiks | of thedpplivatibhs TAY applicdtin Bidt prdvid W ! fo
l'ibrary fil nGp pllb rragle files aﬁghar acter ?(l;ntl ?Iﬁm ﬁghsr tg% e

files and mlxpatﬂ@;st files. An interactive . appl i cat ion can al so
obtain on-line data by effecti ng i nputs and/or outputs.

The applications constituted in this way can use data files, such as icon library files,
image files, character font files, colour table files and ASCII text files. An interactive

application can also obtain on-line data by effecting inputs and/or outputs.

15 The engine 4008 only loads into its memory those resource files it needs at a given
time. These resource files are read from the graphic object description unit files,
instruction écquence files and application files; variables block unit files are stored in
memory following a call to a procedure for loading modules and remain locked there

until a specific call to a procedure for unloading modules is made.

20 With reference to Figure 3, a module 4010, such as a fcle—shopping module, is a set
of resource files and data comprising the following:
a single application file 4012;
an undetermined number of graphic object description unit files 4014;
an undetermined number of variables block unit files 4016;
25 an undetermined number of instruction sequence files 4018; and

where appropriate, data files 4020 such as icon library files, image files,



15 The engi ne 4008 only loads into its menory those resource files it
needs at a given time. These resource files are read fromthe
graphi ¢ oWQW434&scription unit files, i nstructi on PI4ERNO1KS | es
and application files; variables block unit files are stored in

menory following a call to a procedure=%r | oadi ng nodul es and remain

| ocked there until a specific call to a procedure for unl oading
nmodul es i s chraraeter fort(files, colousvtable fiesand ASCGIb textdlless 3, a nodul e 4010, such
as a tele-shopping nodule, is a set of resource files and data
conprising the foll ow ng: a single application file 4012;

an undet er iy B¢l MPRGEdatP strédm Pbich BbilEletcontises At grBip WRINMPEG £l 1Bach
an undet erm ned nunber ‘of. vari abl es block unit fiTes 4016; 25

an undet er IMREG tablebmay bk formattadcas @ numbgu ofi sections.c dn 4ba 3PEGdata stream,
Vel anDT Shth Retion Bada size” of lap t6 4 Roftds.| FOY datatAb¥fel Vi The 'sERHCald |
PCT/ BP97/ 0 lel port, for example, modules similarly are split into tables and sections; the size
character font files, colour table files and ASCI| text files.

I n the MPE®fdhe setioncearyingawith thedmansped mpedivms a group of MPEG tabl es. Each
MPEG table may be formatted as a nunber of sections. In the MPEG data
stream each section has a "size" of up to 4 kbytes. For data
transfer viModbles af¢ trahspddd Sn the MPBG dith &treBA in tHeoforex 8f1idats paokets of
simlarly are SE)| it into tables and sections, the size of the
section vartypicglnil8 bytes withinsiespective dypas of data stream, foynexample.ayideo data

transported,in_the data_str i n t.he form of. data packets qf

yp ol Ty Sesams, Shh acke SPepnd sl tlelsRt 8 so8f metB ek Biseeid by o,
vi dep dat a pPacket Identiﬁ?érgPﬁD)Sof IBits) dhetFDSor @96y patket!tRimsperidd Hothe MPEGANS.
Each packet is preceded by a 10 Packet ldentifier (PID) of 13 bits,

one PID f ordaéa/ssreﬁlnpaéimpgw?sf@pt@ﬂe (PMiTHtableppeontains a list of ¢he different siata A
AT 5 : ' ) .
P P P8 dng bl iR Bofbnfed ALl Bard shkhh daboddify {4 thk SEHLOE PID.

respecti ve LIFD may alert a dévibt £ tR)prédenité of aggiidations in theadata stz cthefPID

applications_ in the data st realrir/} the PID being identified using
t he PMr t afcing identified using the PMT table.

\J

15 The authoring tool 4004 comprises a fully integrated application development package,
typically implemented through software, running on a UNIX computer workstation at
the broadcast centre. With reference to Figure 4, the Authoring Tool comprises:

- a user interface generator 4030, comprising a multi-window graphical tool
for the creation and modification of the application, which may comprise graphic

20 object description unit files and assets such as buttons, input boxes and icons;

— an icon editor 4032 for creating and modifying icons and storage in libraries; -
- an image editor 4034 for creating and modifying an image file;
~ a palette editor 4036 for creating and modifying a palette of colours;

_ - a cbmpiler 4038 for writing application instruction sequences in a

25 computer-like language, producing "p~code";

— a volume editor 4040 for creating a volume (a downloaded unit) from one
or more modules 4010 generated by the compiler 4038; _
— a decoder debugger 4042 for defining and controlling the execution of

instruction sequences; and



15 The authoring tool 4004 conprises a fully integrated application
devel opnent package, typically inplenmented through software,
runni ng orwe@ 9s/d1¥s conput er wor kstati on at t he br oadParEPRRZILIE.

Wth reférence to Figure 4, the Authoring Tool conprises:

a user interface generator 4030, conprisigg a nulti-w ndow graphical tool
for the creation and nodification of the application, which may conprise
graphic 20 -QhdReineesioni tobll 40u4Ldr tprbvidafy €3¢ 266816 aSABrigSord bt AIPNS,
I nput boxes and icons; - an icon editor 4032 for creating
and nodi fyi thy fupetiensawbicht eanabe used Ito ipragiass instruction sequences for apphdat:age

editor 4034 _for creati and nodi fying an image file;
pal ette edi %fbﬁg‘% ‘?

a

& eati ng and nodi fying a palette of colours;

- a conpiler 4038 for witing appl | catlon |nstruct|on sequences in a 25

conput er-11i ke | anguage, produ0| ng " p-code’ -

a vol une

edi t or 4040Refsrring éaitHigereaS,y an Lapp mmmld;ad@gedjmsmg fr portione4001 of the or

|Ier

j

docodBr denRUgBESO3eTD Oy ) Ty Rrek

ghiet, O 1% iptemagtivs, sytiemfor grosent

instructio &g@u@ 57> sSUNﬁodvorkstanon 4003 hav\@g Wp18d 86 it a VDU 4005, a keyboard

PCT/ EP97/ 02

- a docunenti? end & srgusa 3HQ9 f dﬂn@mua@phgamwdmwqulep@,dteﬁétqrgd fman of
al | cPrptl 4U@%{h &ﬁoﬂ"ﬁ%&%&{éﬁm %ed to programinstruction

sequences f atk procedures.

Referring to Fi gure 5, an application is devel oped using a portion 4001 of

the 5 interactive system 4000. The relevant part of t

he interactive

system for Phesprgode” which is Emdpegcbbyﬁbe Foomiler \ip aKkinamy; endeq 00Bhis pede ds
couphgd to gﬁmﬁr @ﬁyﬁ&gsm opegér’ a{ld more. p ég Q{ ’byatﬂg riin W&é{? OgooéDnce

the applicati een

pI I'cation

menory 4011in vhetrb@nm[deetbdﬁrl Ofﬂns code is hardwi'ﬂ&emdapemﬁﬁt sdrﬂhﬁhlthﬁzllpm&d@tﬁ ed

by the conpiler is a binary code. This code is 10 i nter

recei ver / dedibigesnt designs,pf &qsivesideender implanacnted by | differentymany

reted by the
ers using

i on | etk BRAale (SR, ARG oA A RRE M ona ek,

di fferent rrd?mnf-maiﬂgerrfSthH <odg is not required to run the application.

15

20

Once the application has been designed and developed using the authoring tool 4004,
it can be partially or fully tested so that any errors may be detected and modifications

and corrections may be made and checked easily.

Referring to Figure 5, this is done on a system comprising the portion 4001 of the
interactive .system 4000, which is coupled to a television set 2023 via a
receiver/décoder—type unit 2021. The rclc-vant part of the interactive system for
present purposes is a UNIX workstation 4003 together with the VDU 4005, the
keyboard 4007, and the mouse 4009. The rcceiver/dcéoder—type unit 2021 is similar
to the receiver/decoders used by end users of the broadcast system, but may have
certain additional functionalities, as discussed below; the television set 2023 is

identical to the television sets 2022 used by such end users.

In many instances, the new application will be intended to operate on existing

television broadcasts. The receiver/decoder unit 2021 is therefore coupled to a tuner



di fferent hardware (though of course conform ng to the sane functional
speci fication). Ful | -1 oadi ng of the code is not required to run
the appl i Q9843165 15 Once the application has been desi¥AEEPEARI13
devel oped using the authoring tool 4004, it can be partially or
fully tested so that any errors may be-ddt-ected and nodifications

and corrections nay be nade and checked easily. Referring to
Figure 5, 2018, whicidsdn turnefed fsme m telonisioms acripltdigh RO17.i ofThe0fer201Shand

i nteractive sys 0 whi.ch i s coup to telev t 2023 via a
20 " °CF ecaril 20t e iBHER b e et it SRt B gt sten.

i nteracti verRyail MPEG-2 bitstream is ficEved fat mérdi§l§2§17 anddéhbdulyted et ted tuger 4003
together with the VDU 4005, the keyboard 4007, and the nouse 40009.
The recei v@0l8andded thrppgh the teceiverdécsder 202kto the television 302%he

recei ver/ decoders used by end users of the broadcast system but may have
certain additional functionalities, as discussed below, the tel evision set
20234 s 25 t ¢4tidh lSHRR brO#dcabiSe féatiors i
userssi. To test ai Eﬁﬁ Il&%ﬂ%ﬁé%%b@rﬁ?%@\f%ﬁ%& catiron w °|%6’3 i rlltended
to operate domﬁoa’dsdung) the receiver/decodler Sram theoapplization ri¢tmoryed@ll evkdecoder

lI;I’rC]:IT; Eég%lolfi ?4%5?—% tCou | ed(w ?chan}al;'nge either a serial or a paraﬁélélgt.)lr%ﬂp the
2019, whi Chedetver/ictoder.  Ethef fe@éﬁb@r/&&bﬁé’x‘ SkipittP8hy Aatadsighald Hom thd MPEGNer
2019 and aerial 2017 may be identical to those used by end users
of the broditstieam sayxdtlunce)sses them in agioeddnce| witkPlaGy Z2pplicationsagontained iretheed at
thelngh 2017.an Jro ted at ,the tun ner t2t0&9 and fed through

t he Wecei vaFFHEVEEET %‘?1 oSS Fethe A, ARRLIFALIOR Peing testgd. To test an
application intended to operate on existing broadcasts, the application is

downl oaded into the receiver/decoder fromthe application nenory 4011 over
a Inrfememmogns, Ithe @paligation Yeing clevelapedmayi raquire additional cgntr@l

paral l el paqgt [ 6Ce er/de oder ceiver/dego
extracts an tlg t&? éﬁg?g' Rifstremng Wé@g’ nGf preserit 1 qﬁ%?’e‘éﬁ?ﬂﬂéﬁﬁ ﬁ%
themin acepidiRase Vint SuchN¥ siRRtioS; adn NﬂSEG%IEs?deaﬁdgtﬂbritbﬁ 4045 is (frowded

recei ver/decoder: in this case, the new a plication being teste
coupled to the interactive system 4000. is generator 4045 may be wholly driven

15 by the workstation 4003, with the workstation generating an artificial video signal as

well as all the required control signals. Alternatively, the generator 4045 may be fed
with the signal from the aerial 2017 and merely insert the appropriate control signals
into the received bitstream (or modify the existing control signals in the received

bitstream appropriately).

20 If the generator 4045 is used, then the application can, if desired, be injected into the .
MPEG bitstream instead of being passed to the receiver/decoder 2021 over the link
4031-1.

The workstation 4003 includes a test or monitor {(debugging) tool 4013. To test an
application after downloading it into the receiver/decoder, the monitor 4013 monitors
25 the running of the application in the receiver/decoder. As discussed above, the
receiver/decoder includes an interpreter which interprets the statements in the
applications, and the applications are written in the appropriate form for this. The

monitor 4013 can pass control signals to the receiver/decoder over a link 4031-2, and



In sone situations, the application being devel oped may require additional

control signals in the MPEG bitstream which are not present in the
bi t st r eanrmasb8id163 bei ng broadcast. |In such a situgtimeprer/@i3VPEG
bit stream generator 4045 is provided, coupled to the interactive

system 4000. This generator 4045 nmay be ol ly driven 15 by the

wor kst ati on 4003, with the workstation generating an artificial video

signal as receive signiléHack shedétrorh tvef 8 Qidki 40531C8Nt (THe i 3&-1%@%&9&11&6' Y,

t he generator 4045 nmay be fed wi th the signal fromthe aertal 2017

and nerel y 408eBtare hegieallyr digtincts butcmay ralll shereyaadosumon physicali ¢iaonell)e The
recei ved bi L e LIy the existing control signals in the received
bit stream a}fj%é% bﬁggg) g{ryﬁgadihezxagm‘?or ?#eﬁtﬁ'g EREP 5“151"21%2@&51 8 gJ¥gver; 2t he

applicationcliemfi, if desired, be injected into the MPEG bi t st ream
I nstead of being passed to the receiver/decoder 2021 over the link
4031- 1. The workstation 4003 includes a test or nonitor

(debuggi ng)t O . T test. an . . .appli.cation aft downl oadj ng it
i nt ou?he_'re e \gleof’}dt géggléecg"r? émiovrﬁr{ag}esiafgeréﬁhf%?@’ ?SESt E{Y?Téa\g? nﬁﬂﬁ‘b of
the appl i cahbfitored béiRg defified Ki'thidGuesiive. TS veiues U BRUHNRY Varihbles can be
recei ver/ decoder includes an interpreter which interprets the statenents in

t he displayad atdefigad pointsi in the exgeutiontafthe applcation; andfor thet walues of
appropri at f {s S . moni.tor 4013, can _pass _contro
s!ognalos t oe‘{a%{e%if%ccglﬁ \Ptg %%é%%’g SRlongyith the ¥ Wﬂ@ﬁf{aﬁ?es}iﬁﬂ afy i ge O vai%

98/ 43165 Further, the tester can be used to insert desired variable values into the
PCT/ EP97/ 02113 o N . 12 -
recet@e si gregikerflecpdarnihisgivesthe wperator the rbilityto e almpst immediately3that the

4031-2, an . A e Lgal | ILstinct, b may_al.l, shaje a
conmon phygeif,(f:egf O(f: ﬁgtr%lrrllél Q%%a}:ﬁegafo dif?ege& v?légégi \}grﬁ%& odgilesfnga?"%e r?Bﬂfrf’lor

ef f ecti vel yiungtionatcen,r efsqprede] s8b beadeated BY (B¢ niihéto (as all monitor filnc86hs can 5
The noni tor u‘ait é‘)an nonitor variables in the application, a list of

vari abl es tR§ @eared). nonitored being defined for this purpose. The

val ues of the defined variables can be di spl ayed at defi ned
points in the execution of the application, and/or the val ues of

vari abl es cdimiladygfhs phenitot canlsenthevdecbdére sigiidl attien otheEpes of antitys haghoe of

val . . . .
Ufs as modules, variables block unit files, and objects, are encountered during the running

of the application.

The monitor can also control the cxccutioh of the application, by inserting
break-points (and deleting them). More specifically, execution may be allowed to
run without intefruption, to run to a break—point and stop, to run to a break~point and
20 step on (restart) when desired, to run to a subroutine call or return from a subroutine,
or to proceed step by step (ie stepping on from each statement only in response to the
operator), either between defined points and/or defined sub-routines or for the full
application. (A sub-routine may be an instruction sequence, which is a sequence of

statements which can be called or executed by the application.)

25 The monitor can operate a trace function, which detects and signals one or more of
a variety of operations such as continuing, loading, retuming or jumping to, starting
or ending the execution of, or interrupting one or more specified routines or types

thereof.



Further, the tester can be used to insert desired variable values into the
10 recei ver/ decoder; this gives the operator the ability to see

al most i mMWQIPH4HPY what the effect of setting vari aBCEEPPHO2LI3
different values will have. These variable control functions can,
of course, also be cleared by the noni tak3 fas all nonitor functions can

be cl eared). Simlarly, the nonitor can set the decoder to

si gnal wheriThet m@mtmymalgo meonitaryandsiephrt 1the statws ofi thes receiver/dotaster aind dke uni t

fil d obj.e t. dd
a:oplelscaf1 |nor1"10 1E5tiH at %qﬁ%r\g lrﬂEGFr ’5‘%{131? gt B}ef"or u?ﬁn‘ghe@%%ﬂecﬁi"%?‘ﬁf he
appl i cat i ongh&¢ stdte€edd B&so momtored Qﬁ@?&i:o?@ﬂr&l@ tﬁ@-fal(ﬁ!ﬁhg{ m@&orrﬁ@iﬁ fidbre

specifically, executiom may be all run Wt hout
| nt er r upt i anemory, buffer poel chamupops;tsyam yersion xumbery and s op; Haekmepiony and

ret ur% frzfﬁe tchusoérg 15 &mengp th%ev%? t’BmBg’cycg ﬁt’%’l’@efg%; O#}gﬁ&?@g lI{%ﬁ[rbi ng

on from eagfasH, Hnd"ROMR Y olufns RGeS emiodulel Sloaded (and cOR€tahddhle) hhdier
bet ween defi ned poi nts ‘and/ or defi ned "sub-routines or for the full

appl i cat i orvariaples blogkounit fidesnéapmbsr.amemesy rused,i list ofcvpuiablss blogk @ﬁltlfﬂeﬁ,

sequence of, ich ¢ D be ca .
applicati onmftmcnfg sequen@é %ﬁﬁ‘gk’&ﬂ’f‘m@% R %‘@P%ﬂgean%rlﬁglﬁﬁ %ﬁt&?# hi-eh
det ects ancete); andretufistaék comests Pe a list of subrdutimdsit6tbe Rturfié@ts)l i ons such as
cont i nui ng, Ioadlng, returning or junping to, starting or endi ng

the execution of, or interrupting one or nore specified routines or types
t her
PCT/

The noni t orstatsments IRay B itchidenthefedROr Fot hisis Sthetrdseivér/ddtedéretievaiit dozpder
and the application at desired points in the execution of the

appl i cati orWll]Aﬁngth@tf@l sigapl zeceiving meangfgs secpiving £oaknpl pignals fed ircst ed
and, epor { o e Ungidhglhe UhAGh TERENoRL A ol control satenBFP Répolliid o

pool charac &ri'st I'CS, Ver s
Contents ( neersatk cduuﬂu)sxgials heswhod:cmtfmrmameﬂitswfdrlmmt @npdératiBohalf eg

Fl ash, and ROM; volunes nounted, nodul es | oade (an current

rmdul%_), arthe operation of, the zefeiverfiesederatipe waif 2020nunfidet uBEnalsg cRmalns | | st
of vari abl er%sﬁﬂngg knddRd Gtk Eéﬁerate test signals in response to control statements in the

application which is being run by the unit. These test signals are passed direct back

f97 / Ozlfquveloping thé"%%ﬁéaﬂ%%ﬁo?: using the authoring tool, control statementy gnd test

to the workstation, for example, via the parallel port. The workstation can thus, by
means of its control signals and the test signals, monitor the operation of the
20 application. In addition, of course, the operator can monitor the effects of the

application directly on the television screen 2023.

For this, the operator will therefore design the application to include statements
responsive to control signals from the workstation, runs the application on the
receiver/decoder—type unit 2021 and the television set 2023, and monitors the
25 operation of the application by means of the television set 2023 and the workstation.
If there are any bugs in the application, .. if it does not behave exactly as wanted,
the operator changes the relevant parts of the application and tests it again.
Eventually, the application will run correctly. The application is then ready for actual

use on the broadcast system.



I nstruction sequence status (nunber, nunber running and/or interrupted,
menory used, etc); and return stack contents (ie a list of
subrout i na¥O®843165r et urned t o). 10 I n devel opi ng t her@pMEPHTIGRAIIDN by
using the authoring tool, control statenents and test statenents ™
may be included therein. For this, the_rpgeiver/decoder-type unit 2021

will contain control signal receiving means for receiving control signals

fed direct It should be dotedrtiabeustpedsfticl istadémerits dnd hest @twémexﬁs €y ddnveniefily ai n
control statenments responsive to such control cignal s. Such

control st al®kdhurchapged in ﬂ@x@?bllc@thfbmﬂ 4t I8 ysegaint the roadcast QXSEeﬂbpeThG i on

Pesponse rostvCARERLGR o BF P b i e SEVE L B RL 6 SRR o s

st at ement s gtiteinefits and generatiag plm tb@t s:gﬂaly\hl The bﬁccbﬁbﬂ of thede lsyatéhents Biytthe
These t est S|ai;nal S are passed direct back - to the workstation, for

e]>c<a e, Vig ?FGCWSl’/@?qOQFfSMlt theredere\fs euly partipl, andhwilh have gg ultimate °ff°°FrEans
S0 'S COnfuteid MO the raeib 67decBltI T ralNL BBPADATE S i) wllich "°

ef fects Of ¢lb§ely mimics the 34y inC@hichrit Qak Qﬁﬁ by the rédeverleCyder-Sipe Wnite20212023.
For this, the o erator w |l therefore design the application to include

st at enent s in particular afe%@&tmetlmmgcgﬁfhwarsmgn@pesatmsmmcvmdst &ioreset

he-tol ovi SRR A s plicarton 1y wleaER Ylent SERATTa PYfYEy e FRdroR

appl 1€at i orbéownnslanst etrtiineghahstee Sth@tn tl&efa m&ﬁoﬁnﬁhu hanWedrkedtigt im0 Actual

If there are any bugs in the application, 1.e. if it does not behave
exactly as %8 %a t use. t he operator changes the rel evant parts of the
application and tests it again. Eventual Iy, the application wll
run correctly. The application is then ready for actual use on

t he br oadcal twillybst umicrstood that the prestid iA8éntibholas been described above purely by
PCT/ EP97/ 02113
It shoul d DESHGE aamRls, 28q ROUBRRIS o deteihenbearmide auihisthe sremR of ke

conveni ent | jhvention. be | eft unchanged in the application when it is used
in the broadcast system The recei ver/ decoders of the end users
will not have the circuitry for respondi ng to these statenments and

ene t|n etes signhal s.. The xec hes st at ement.s t he
?eal ec elg 'ég\H‘qu’PHe‘? Fﬂﬁ% ﬁYISIOHn‘H mdrq,qﬁ%

ultimte efﬁlegfg,e any form ofglfﬁfa@bp%aMy&g the receiver/decoders w | I run
the application is” a manner “closely ninmics the way in which

It was run by the receiver/decoder-type unit 2021,
Each feature disclosed in the description, and (where appropriate) the claims and

drawings may be provided independently or in any appropriate combination.

In the aforementioned preferred embodiments, certain features of the present invention
20 have been implemented using computer software. However, it will of course be clear
to the skilled man that any of these features may be implemented using hardware.
Furthermore, it will be readily understood that the. functions performed by the
hardware, the computer software, and such like are performed on or using electrical

and like signals.

25 Cross reference is made to our co—pending applications, all bearing the same filing
date, and entitled Signal Generation and Broadcasting (Attorney Reference no.
PC/ASB/19707), Smartcard for use with a Receiver of Encrypted Broadcast Signals,



in particular as far as the timng of the various operations is concerned.

Correct operation of such an application in the test system shown
in Fi gure SOMMFheref ore 10 be an al nost certain guaf: QTORB t he
application will run correctly in actual br oadcast use.

It wll be understood that the present TAventi on has been described above
purely by .way, .of exa e, a ificatio of detail can be_ nade
within the apdRecgivef {Attorney Eg%"f?wgﬂprg’%ms@t%&i Bropggcast, angh Reception
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of these documents are incorporated herein by reference. The list of applications
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Recei ver/ Decoder to a Conputer (Attorney Reference No. PC/ASB/19711), 5
Transm ssion and Reception of Tel evision Progranmes and Ot her Data

( At t or ney WO 98/43165 Ref er ence No.—PG/ASB/ 19712), Downl oadi ng DRCHEPSWE2a1hey’
Ref er ence No. PC/ ASB/ 19713), Conputer Menory Organi sation (Attornéy
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testing t hdeeding tanIMBEGghgmlftellevmdmor radio signaidb\the tmwddccoﬂer-etypc uniticast
digital televisio radi o
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2. A method according to claim1l wherein the MPEG digital television or
radi o signal is received direct froma broadcast signal receiver
devi ce. 2. A method of developing a control program for a broadcast digital television

15 or radio system according to claim 1 wherein the MPEG digital television or radio

signal is received direct from a broadcast signal receiver device.

3. A method of developing a control program for a broadcast digital television
or radio system according to claim 1 wherein the MPEG digital television or radio
signal is received from a broadcast signal receiver device and data and/or control

20 signals associated with the control program are inserted therein.

4. A method of developing a control program for a broadcast digital television
or radio system according to claim 1 wherein the MPEG digital television or radio
signal is a synthetic signal generated under the control of the workstation to match the

control program.

25 S. A method of developing a control program for a broadcast digital television
or radio system according to any previous claim wherein the application program

includes control statements responsive to signals from the workstation and test

L



3. A met hod according to claim1 wherein the MPEG digital television or

radi o 20 signal is received froma broadcast signal receiver device
and dat a. Y¥Q?¥#P16Hnt r ol signal s associated with t hePEDEPITR21I3
program are inserted therein. 4. A met hod according to claim

1 wherein the MPEG digital television od7radio W
synthetic signal generated under the control, of the workpgt ¥ SHEEDHABREEN
the cont roIStag“rIB%PﬂhJCh retumn signalssto the workstation: accor di nglea_afiFEPRAEFPous

cl aimwherein the application program i ncludes control statenents
responsive to signals fromthe workstati on and test statenments

whi ch retud si goahathédof developilig tad¢dndrol program for a broadcast digital television
-17 - 6. A_nmet hod of devel oping and testing a control programfor an

appl i cat i of§ Tadigsystemssubstaptialivapg hersgin descaibad.descri bed.
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