WO 01/ 33344 PCT/ 1B00/ 01720 -1 DI SPLAYI NG GRAPHI CAL OBJECTS The present
invention relates to graphical user interfaces. Aspects of the present

i nventi owonebsue to a nethod of controlling the appear aneer/msooaioaphi cal
object in a graphical user 5 interface. Aspects of the invention relate to
a receiver/decoder, a television system. a conputer program product, a
conput er readabl e nedium and a signal. "Aspects of the invention have a
particul ar, but not exclusive a%)l ication in providing a graphical user

interface for appliances sRWPEAYINCGRAPHICALARBIECTS i gital tel evision

signals. However, aspects of the invention also have application to
general purpose conputers and other, 10 a,pPI i ances. Mbst_ graphical user

i nterfaces %mrgaeni YR refates thigrappicaldisergnteacss c ASBRfsdht Rresemhinveniionpe
mani pul at edreife & 4fRfhod BRRSRJINE e QpsodfiicObf £6MFhidd dBjkehmHEheMISal usdri ders,

i st boxes, and so forth, Such c,orrpé:)!nents are referred to generically as
"wi dget s®. MerRetglhspees phiiednventioy FRte 4p agecapygdetadern ¢ Ehiing sasHgdt many
GU's, the agh@araicg@h pro€ucld deahputel ki®br mbdi M6 Shhall APEAS bBethe Sone
graphi cal operating systeps, the X wi ndow system for exanple, inpose few
const r ai nt sIYFEIPRREe 2R3E UL Bt Giclibes2RPHiStNoRLR REeviging 3 sipRiucal §serhe

GUI . This ajntepMBe fo2QpPliAgEsHIOR bSrebdvérdedders fop@kitalaticRisidn YiinMe. Howdieber of
different w dg&t@get s, each of which has its own di stinctive appearance.

Mbr eover, a?SP HFBEFRIOR AkionkAR ApRbcagen o penfral mygrose ROMATIER dnArtREnce
the ovenal lappapeas.ance of w ndows created by applications. Normally, it is
possi bl e to exercise sonme control over the appearance of an application as
di spl ayed on the GUJ both during devel opnment of the application and to
sone ext entMait gedphichli u¥er infeffadde (@B incluliea sipflapgedofBasicScompdnénd haCaags s,

det i ned by .hard,coded ts. th i.dget t th i nd .t
T T L
appl i cat i onsovfotthoSuichr @npodentg atehrefenied ge perseitallyt de"widges\w Atmbaglethe basic bot h.
Eith t t] i | t of - i d
e 08 RS RGBT B S AP o A M BB 2

to reduce tfinen an®GOl toodnotler.codi ng work that nust be done in order to update
a look is to build elenments (for exanple, corners, borders, and so forth)
of a wwndowin a GU display from pixel maps stored in nenory of a host
syst em ThiSpmragrapbicplr opdrateng sisstenzsn then de panidensystempdort exdmpléeinipose figw on.

Hovever, the, A6k uﬁ?ﬂotzle %géka%ey BY willg . @gﬂt t:g.ncl?en&i%ﬁg&eﬂqp H‘EtG@f gﬂﬁryﬂg')(/s V\ﬂ Z n

in use, an represe ge'am)unt_o ata tO_ e trans erre vvhen. t
| ook i s2Q o nsegrarpaarsdeldevelppappligatipns uging p grinpe¢red diffedting werzaheetsgeach pf whieh GUI

must oper atis i §h NI S péstaRE NGB A68Onumber of window managers run under
X which influence the overall appearance of windows created by applications. Normally, it
is possible to exercise some control over the appearance of an application as displayed on
the GUI both during development of the application and to some extent at run time.
25 However, the appearance is, in both cases, determined by hard coded parts of the widget set
or the window manager. It is not possible for a user to change significantly the look of an
application without re-coding the widget set, the window manager, or both. Either of these
options requires a large amount of re-coding work and a large amount of new code to be
installed on a host system.
30
One proposal to reduce the amount of re-coding work that must be done in order to update
a look is to build elements (for example, corners, borders, and so forth) of a window in a
GUI display from pixel maps stored in memory of a host system. This may be provided as
an independent aspect of the invention. However, the pixel maps can occupy a significant
35 amount of memory when in use, and represent a large amount of data to be transferred when

the look is to be updated. This can be a significant disadvantage if the GUI must operate with



-2 limted resources and nust be updated over a link of |imted bandw dth.
One exanple of such a situation arises when an application is executed on
a recei vavodespder for digital television signals. Such pCOso@er2ohas a

limted anount of nmenory as conpared with a general purpose conputer, and
the software (including the |ook of the (GUI') is updated by 5 downloading
data froma channel which forns part of The received televisi on SI gnal An

aimof this_inv ntlonlsto OVI i on, devel

Sbi Tty 1o it fsopies andymud be HadiefSheh 8 ik BF lintre R R -Ond sl Stang
readi |y conkiucald siflaBiodTRAdRe fiwheiiah Applicatibmisnaxetnéd 6:0a eadivegdaeiadfonaigasisary,
and vmthamnlrrumof data requifyed to . .be .10 transferred to angxeﬁution
i T onent TIQVSIE FRrals. SehacEoster Dt RSl AT PRt ah&omTted SIBA dod a
met hod of  cggHerpliipog: édaq)ut@maah@smaeé (I@chgmgafmka oTtheeGUT) xmupdaga"daq@hl cal

ook ob) et SapHIRRHES R TR PRIT OB TRl T 1 RIPRHPRG SE ook

obj ect, rather than enbeddlng code mhlch controls appearance in an

I t th t t f I bi t
R ey i n ApAre At B B R TR RGN o it i abORlo bRl 20"
Preferably ﬁ;_fpeaﬂaﬂ@:kof)bjx apphdanc:h lmd@Sccm&dEnDﬁncbm’adﬂmTc&ﬂ[tﬁ)llibleemmmr,nglﬂlﬂQW t he

gr aphi cal obj ect ) cod par anet er s, pr.ef er abl.y hei ng
Tt ored in nEERym pbreRgdpanE RES g oRt, B AThRTUEL St B il o e

obj ect - a0i eniscered 0g i@ erecailer enRrordthent! ook obj ect may be defined by
instantiating a | ook object class. A |ook object which is defined in this
way nmay contain a pointer to another | ook object class (other than that
from whichiIn 4 firg adpaerc't vé the. présens invemtioal thenw it ipeovidedla mibbfhed tof tcontad g the
attributes and/or t hod is way, a |look
obj ect can IRRENS em% rpzlé e?lfj‘gé‘{aﬁ%sg%?ﬁmal u(gngﬁnfél'fgcse Corl]%&ﬁu‘gér | ooks, which
can allow a Iookdetfmn’wkopbabject,m ch is the unl on of two different | ooks,
30 or akkow extr he | ook. In order to
associ altlg t he gr%ps)‘fil ca%%‘%{olgg%bﬁa 1&@9gfa§ﬂ§910c{)?egt the graphi cal object
may include an attribute identifying the | ook object associated with the
gr aphi cal ¥ject. Pithek Rl ofiBbRtilp 6L WREA oo PlopLlthitd

whi ch are g% g’gﬁ E‘SE‘E‘S g?@?é’ Jr?a gle Fgurs Eor exanp e, ther oo‘% obj ect
may define infra applicationcbi dupestighmay aB@‘é gaeptar dleaibility ﬂ\P@ IOtbFB@BYLﬁle way in

PCT] 1800/ 01 tpflarkie@ef s 9B A itk contiles. and one or several shades
of grey. Inth can define a certain colour schenme, for
exanpl e20by gi VI ng a certal n hue to graphical objects associated with that

| ook. The |gelerh} 86 lookBYjedtlifuddetdR®r PartRblmdeRRRinIM e R tBEEapHiE object

is displayed, such code or parameters preferably being stored in memory. For example, the

look object may be defined by object-oriented program code.

25 The look object may be defined by instantiating a look object class. A look object which is
defined in this way may contain a pointer to another look object class (other than that from
which it is derived). This can allow the look object to access attributes and/or methods of
that other look class. In this way, a look object can take its characteristics from two or more
other looks, which can allow a look to be created which is the union of two different looks,

30 orallow extra characteristics to be added to the look.

In order to associate the graphical object with the look object, the graphical object may
include an attribute identifying the look object associated with the graphical object.

35 Preferably, the look object defines actual colours which are assigned to specific named

colours. For example, the look object may define the actual colours which are assigned to



actual col our values which are to be used when displaying any particul ar
colour. 5 In order to change the appearance of the graphical object, either
t he | ook vobpusI3z44ray be re- defined or nodified (for exanpPer/moomhzagi ng the
code or paraneters at conpile tine, or the paraneters at run tinme), or a

different | ook object may be associated_ynth the graphical object. The
met hod may therefore further conprise nodifying the appearance of the 10

graphi cal object by re-defining.or nodifyi t he.| ook aobject qr b

associ ati ng? leﬁﬁtf’f’éf’éhl@gk’l‘ﬂm? ag‘ﬂjoé’&or\ﬁ?vteﬁlf eb?%%rﬁ?"t]é‘l tg{ﬁk}’]'aéfcg‘.e 1?‘3/1( %M ook
object isr aet?&fai Mﬁjrwﬂldﬂ?dbﬁdnﬁj forte!xaﬂplie; by'glyinge d&ﬁﬁi&ﬁ&ﬁl_art% giaﬁhﬂdﬂldﬁﬁd%tst,he
appearance of .gr i cal ohjects, whi are assqciated with that | oo

o ect in eragfied Sitichitdogt £ EhEIooR ltcRey AR ISR o My e RS heupdat o
count er whos&ual @bler vaudd peladiedte Whissused evhbodisplafihg aiy paticil@-cdrfui.ned or

nodi fied. Preferably, graphical objects store the value of the update

counter of the | ook obj ect which they have affected. Each tinme a graphical
obj ect is thdigert@chiangd My appeatance vftheigrapiiiod] @djebry eitee theAOolgstieinglbe odj ect

is conpared with the value of the update counter of the |ook ohject. If the
oo ar e di  felinefot ooy Gt nple R BRI e S0 fe G B GEnt: eI fme, or

modi ficati ﬁfhs lphﬂﬂm‘efég dt agktird) @catc}iffgraﬁdoslt iﬂﬁgﬁ nialjde ramuﬁia&ldue‘gahe gﬂphiua:ld ate
counter. The .l gok_object may jncl.u val i dation S ich indicates

et nods. t hattiedhn B BEpPd iR futhet Somhie, BParTRRE hbeiapRe i ch
are not 10npLepkicilatjdoyby teeddfmile abpetfyirgrtbe ok objeal drddy. asddeiatipp aphffaredt

obj ect can fcge S ghﬁ%%alid &LﬁﬁfﬁQSk of the | ook object to optimse the
drawi ng of R °§F&6H| aFggﬁjec 9% this way, calls to methods which are
not inplenmented can be avoided, which can speed up the drawi ng of the

gr aphi cal ofj ect. ln. i : r e a 1l ook abject
TP ot or DAl obfins feArHe SLAGHERS Wi iinal Wnc UG | LyIE Y Chpp B

gr aphi cal obfj gearthicaHehjepisewhich are pssetiated evth ¢ ak nkiatts In bider fogokicvotjsethe i s
associ ated w . r-al ' ' : b at i ..l ook
ob; et -t Htok ObifetPheiRhd darldBeRR0H R0 B6L Bruplie FRARERBLURALIIE} |

t hose obj ecteslefingd tremedifitbved, and the anount of data required for
defining the | ook object nay be reduced, in conparison to 35 the case

wher e eachC%;aphical obj ect has its appearance defined i ndependently. WO
01/ 33344 Pdteferdly, empbigal objectyisipse the yaluprpf the 4pdnig cavates oftheenk abjeckwhichol | i ng

the appear %tha% affedibdERLA fidhe QlarPhRRINLRRL is tdWd rBfibplayel, Be %lé’é)%ri%@i)y theerl
interface, and may conprise associating the | ook object with the lurality

0
of gr apﬂpcagfaﬁﬁ?aég‘t@t igpommpared iy the ¥alvq pfithovpdatecquptenef the look ohiscly AbHRi cal

obj ect s ar epRSsOsifERthWistaBhidall BRKt @R &R accolrlt tHEBNYodMEcadES ih AR 160K BjlE! et e
the | ook object, for exanple to enable the nenory space used by the | ook

obj ect to bidstorey thepey ¥efue ehihe update eRUNISEr ti cul arly i nportant in devi ces
such as

The look object may include a validation mask which indicates methods that can be called
25 by the look object, so that methods which are not implemented by the look object are not
called. The graphical object can access the validation mask of the look object to optimise
the drawing of the graphical object. In this way, calls to methods which are not implemented

can be avoided, which can speed up the drawing of the graphical object.

30 In some circumstances, for example when a look object is first created, the look object may
be associated with a single graphical object. However, in preferred embodiments, the look
object is associated with a plurality of graphical objects. By associating the look object with
a plurality of graphical objects, a uniform appearance for those objects may be achieved, and
the amount of data required for defining the look object may be reduced, in comparison to

35 the case where each graphical object has its appearance defined independently.



recei ver/ decoders where nenory may be |limted. For this purpose (anongst
others) the | ook object may include a counter which indicates the nunber
of graphiwabi/adpect s which are 10 associated with that | op&T/aio®et20
Preferably, each time a graphical object is associated with the | ook
object, the counter is increnmented, and fach time a graphical object is
di sassociated with the | ook object, the counter is decrenented. If the

counter is at zero, then it may be _ass d that the | ook ohject can be
safely del efléus theanqthpd At Ber MARhRfFOREY thsrppﬁﬁrén?w(@réwaﬁ%yq PRI S

provi ded a QBihoth Lfrasifdal BdeP frtcf20¢, ABNMERLomSHiNe @dociatin@th@EdM BGeth with etie
interface, conprising providing a | ook object which controls the

appear ance ®huralfgobgrapiHeal 8bieelS) ect (for exanpl e, by defining properties
and/ or methods which control the appearance of the graphical object), and
provi ding a_w dget object ich controls operation of the . gr i cal object
(T or - examol &1 CasprRd R BUEPEE S8 SHRIBE A AT ARSOSaRH M B F9Fty he
Opergti on oft C?tl _e@@ﬁﬂﬁ%@@ﬁel_@t@k@bdi obﬁ\ﬁt_)t, fof eﬁahfpld‘t@&h&b’le]‘céhen‘ﬂéiﬁh é@@ﬁﬂg ugddove
may be provided in conbination wt his aspect. Any of the netho

descri bed abyths l?ﬂkéﬁ’éﬁchtﬁl% r¢-ailqeptef. I&ﬁﬁ}a’l"E%BWI%‘BWSQWWF@“&F‘é‘ﬁ‘ﬁis&?} as

obj ect, for r&éﬁ@i}lﬂee%&fb vﬂueﬁ&rﬁ@xﬁﬂry&h@fbd gaigma%cmmui Rlp&se (a&ﬁdhgﬁi(’jotl&ri) ﬂigeodkSi on
screen. 25 Any of the t hods descri. above e carri ut. by a
e ver | deeblierma ehOgs caurier B AInBya 0 Dyt o pupRigpliects Whick af

r ecei verypdeagdsihted Witk tHa€look ObjeacPiefeedblic eadiainic aigaphibarobjeat ivmysociardatith a
receiver for receiving either. encode 3Q or._.non-encoded, si.gnals, for
exanpl ot oMV HEeb o P g e 0 <G B T PR oo
transmi t t edwhth th@lvek @bjeet, theamnster Fhiecrememedralf tid @onteo sno zeroathee @okgyrbef or
decoding receiv Lgnal s. . Enbodi nept s, of such recei ver/decoders may

i ncl ude a déisBﬂlggg\aﬁ{hgé?O&IObjmp?%ldl{eﬁggiye%egﬁt%dzr for decoding the received
signals, for exanple, in a "set-top box", such a decoder functioning in

conbi nation.wth a i call : te.r I 0

i ncl udi ig aHh?‘Pp‘Sﬁ%Ftw u%sg? (ftc())ﬁtsh,%%g’%{é naglelgq%éé\%gerdo%é%@?&gf(%lﬁglglgqgga%gfr’é%er, or
a tel evi si onbjedtih 6 gfapBBdlAsRGHetBON cOmPding providimgariockpphiecimichesopiels thef t he
invention th i i . t (o] ! . of a
o aphi cal ofisapnSs, BE BYAEHAPRALA. (15: SApROBY HBAE fropifcs BRDEARANGE
defining a Mbisk cottyad the appeswansg afthe erapljical pbiget).rigd rovidieg & Yidest eljerd vihch

paraneters | t Lh . i i ] i b L ayed;
and 5 neans C%&rﬁggé%eglf&glt (Iﬁilj]ﬂélﬁh %@Il%ggb%%?gﬁmvﬁﬁﬂf’t e&g}trnéﬂﬁil) ((:) glaﬁgsgjbxgg%, for
P

exanpl e 20y ms#ods whichponsrot the pparatiagfof thegraphigpliabicst). ABY atthe featyresanantipged: he

| ook obj ect 1Y iddEn BRBatiMSwith Hiudesta suitably programred
processor fg?%gﬁi é‘?he Inook otl)j ev(gt and ?or associ ating the | ook object

wi th the graphical object, and nmenory for storing 10 the | ook object and

the graphi cal,yQPitfGhethddiQicb@Pkd GhdR Pre BNy Fartiite tbmpEkeiispibiigCthe grapRiddied
object, for example on a screen such as a computer screen or a television screen.

25
Any of the methods described above may be carried out by a receiver/decoder, such as a

digital or analogue television receiver/decoder.

The term "receiver/decoder" used herein may connote a receiver for receiving either encoded
30 ornon-encoded signals, for example, television and/or radio signals, which may be broadcast
or transmitted by some other means. The term may also connote a decoder for decoding
received signals. Embodiments of such receiver/decoders may include a decoder integral
with the receiver for decoding the received signals, for example, in a "set-top box", such a
decoder functioning in combination with a physically separate receiver, or such a decoder

35 including additional functions, such as a web browser, a video recorder, or a television.



program code. The | ook object may be defined by instantiating a | ook object
class. The 1ook object may contain a pointer to another | ook object class.
The appavedors33seay be adapted to nodify the appearance of pawEigpaptocal
object, by re- 15 defining or nodifying the | ook object, or by associating
a different | ook object with the graphigal object. The | ook object may

i nclude an update counter (such as a locafion in nenory) whose value is

updat ed when the | ook object_ is.re-defined. or m)gﬁfi ed. The | ook object may
include a vl peappassuiragiect ¢lothe dovnion thess t5rRIVINRd ARRAEANY faftfoRtollipg the

i ndi cat es npiRedscd b graghicdPEbjedlih & @raptickNBet ARk0kce@brsilfie appar at us may

be apparatus for controlling the appearance of plurality of graphical
objects in a grapiapsior delping Adegks ahject, @ﬁ&xme g@ CHQHpE suMmedifyEg sedette t he
| ook obj ect phhBtersin Pheior} Hét¥mAhing hawhi gathiPbiedtsvill bBaishR9kd; ahd ect may

i nclude a counter (such as a locatiaon éS in mi_gorgg ,V\/i‘ll ch I ndicates the
nunber of graphi BRI @sosiatipg Hs I9pk objedt swithy the eraphiqs! opiset fqrsrmBisitYCt .
The appar at gstinpeah b ReT ORI GE obfeans ideftifthé®oR objeéteen (for exanple a
conputer screen or a television screen) for displaying the graphical

object. 30 In one enbodi nent, the apparatus is a receiver/decoder, such as
a digital oOprefsiatlp@iteapphRtBhSEdRS alseitably progeteaneprocdsfordfof dfinhgy thasqkct |,

the invention proyides an.object in a hi cgl. user interface, conprising
35 an i not afEtaRd for aragainedheionk ohipe AT odhR Brorical R Pet S SROY i g
?Rd ag_ ilotstma?ggb%ea% drﬂQ]lFﬁ)a gr?;bié%t?lgidt.gm bk ?ﬁe@@@%{dﬁﬁﬁ%@r@bﬁé@drwﬂ%ﬁ of

€ 0Dj ect. - e | nventi on.,al,.so roviges a
Wi dgor) Sot PBEBT o e A ey BEdeiTeddy Bntatng hdous ahut Dy The

conpri si ng Rokbtijeed hiycotaima gejater ol astesloakdbelas. nore | ook obj ect

cl asses. Most typically, the wi dget set conprises a plurality of | ook
obj ect classes including a base class and a class derived fromthe base
cl ass. 5 | nThy aigrardtos aap bd atldpedaopeadifinibe appeardnec objhecdraphidat objectk by ing-ect

| b h d. ..Thi 1 f i f 1.h ToY t

i ooe IR RS Hagifted he I65Reh, SIRIAGNR W BRHCANGB obBG G 6L ||
for one i nsgraptieal @bjacheTholvkk objeetmay irvbsletan pdata seuntiry(sndnas a loaticanioes  of
the w dget I%Lrﬁggp WSS SRV RS it%pl%oggpj.lé&tis gef.?@@wmg&iﬂ 4. 10 The | ook

object class C be contained 1n a rary [ nke 0 an application at
run time. A user can therefore select a preferred | ook for the object by

sel ecting e : : <l i i ; e the
2o a2 P DU SRR lnsh g L, Bl ek
20 indicates methods that can be called by the look object.

The apparatus may be apparatus for controlling the appearance of a plurality of graphical
objects in a graphical user interface, and may be adapted to associate the look object with
a plurality of graphical objects. The look object may include a counter (such as a location
25 in memory) which indicates the number of graphical objects which are associated with that

look object.

The apparatus may further comprise means, such as a screen (for example a computer screen
or a television screen) for displaying the graphical object. '

30
In one embodiment, the apparatus is a receiver/decoder, such as a digital or analogue

television receiver/decoder.

In a further aspect, the invention provides an object in a graphical user interface, comprising
35 aninstance of a widget class which controls operation of the object, and an instance of a look

object class which controls the appearance of the object.



other itens, re-coding is sinplified to the m ni num necessary to inplenent
the new | ook. 15 Alternatively, the | ook object class can be contained in
a librarwobbnksed i nto an application at conpile tinme. ThpeT/adodwRoan
application devel oper to have full control of the appearance of the
object. 20 The | ook object class may exp(grt drawi ng net hods that can be

i nvoked to draw part of a conponent on a GJ display. The w dget class
typically contains code which inyokes, draw ng.net hgds of the | ook object

class. The HBoRVERioBalso proyudes 85t hion ispime qpissiér fessabed ghoxe, th wideele dat a

rel ating tOs@|cﬁﬁ@ﬂ§i§gprlﬂraﬁ@rﬁiuﬂiﬂ?ét-clagﬁes'ﬁh@ oh©®ek nfod Riok 0BjeBSSad¥BY PRsta
default class rovides a detault |lo or vm'd%ets,in a GU display.

.which p t look f : :
Al t er nat i vePgica hé‘bq Bistee st eSS RV ?fﬁ()%k ehiefd STagRss gl adhpsaclasst aul t
cl ass, theagles divRAehilaSHoR RS Bakéltlag. one or nore net hods and/ or properties
of the default class. By this arrangenent, a user or a devel oper can nake
changes to just a limted nunber of elenents within the |Iook of a GU

YVi t EOUL _ haVinﬂ?dérQo EReh®Ihl appearddas bSthwbbjedt, @e (Poo}kQ)b R0elhd3 casBe ?mgem ge@. The
ook object .class . instance nma pr.oper of the wi t class .instance.
Typ cal Ty 6% 33k hetie e Fappr et in QeBu SR B Geds apEuied Y Alviee et gnad
to a properMorédvet, ieisvpadgible ol as insiansd anthe. lodebjeat ¢1a8snb & U¥BY bhPendagssed
as an argunent to g conatru of the. wi.dgg;te cl as 35 The d'nnventi on al so

t or :
provi des a MEFEREobhey %?tfﬁés’gﬁr%jné‘&m’?lﬂ @Pb"p‘)‘ﬂf‘&fa{’f‘e‘ﬁ%‘@r‘m‘? terface in WO
01/ 333440PCT/ 1B00/ 01720 -7 which a | ook object class is instantiated in
whi ch is defjne r.operties.and/ ar t hods ich  control .the | ogk object
of the obi oot o e et saR of Faruhed R a1 Fy Mibeine i Poeton Bp e R
properties aerdannharebleadcidprefarredlodk for thepbjeat byosleofing Wisiclo beasfta. rafigel df a
met hod accoy.di n o the . last-precedin aragraph. ointer t he.], ook
obj ect cl aglébrfirsl‘% Sﬁ’%)?@ﬁl““}%e%tﬂé?cg Se:jdrlle ?’ﬁgf) E&’ﬁ%ﬁ%ﬁ%&&?ﬁ%ﬁfd IP% e\}ééag%f’f@fgass
i nstance. Bythaowrmsoleldodipgapematifiehto thd minimmotnepessay smimplymene dretnetvtiadk.t he
object ks functional; whereas sliders and buttons and the |ike may be

capabl e of perform ng actions, some graphical 10 objects may sinply be
decor at i ve, Akearativaly, theribel abjent clasardas be fordainpbini a librayjlmkedintoTinapplitation
properties L o I I i j1eC (o]
little nor eﬁg aﬁlﬁe ‘5@%‘2‘?’ ?nssarllléwts %@a@ggét{cogfd ﬁﬁe(?ﬁeg{r? }%P © ?&le&gﬁ?@?ttﬁ(#ggg%nf grrpl e
to appear aefthegueaiter), with the precise appearance being controlled by
the | ook object. 15 In another aspect, the invention provides a nethod of
creating a plurality of objects in a_  graphical user interface in which a
| ook obg@ctThd lagk obigct dass apayi cxperd diawyinghnethodsyBat cgbjbe dnvokeditpsdrayw padef pned

pr gpe: ti FS RHoRENt B D OAT AIsh TaeRYiES: i€ iy PontaliR RBE SAich indls
W et Cl ass
d drawing methods of the look object class. The look object class may also export properties

which provide data relating to elements of a component.

25 The look object class may be a default class which provides a default look for widgets in a
GUI display. Alternatively, the look object class may be a class derived from a default class,
the derived class overriding one or more methods and/or properties of the default class. By
this arrangement, a user or a developer can make changes to just a limited number of
elements within the look of a GUI without having to re-work any parts which are to remain

30 unchanged.

The look object class instance may be a property of the widget class instance. Typically, a

pointer to an instance of the look object class is assigned to a property of the widget class

instance. Such a pointer may be passed as an argument to a constructor of the widget class.
35

The invention also provides a method of creating an object in a graphical user interface in



is instantiated a plurality of times in which is defined properties and/or
nmet hods which control operation of the object. 20 In another aspect, the
i nventi ow@poosiddes a net hod of inplenenting a graphical uBer/IBaontEof ace

di splay for an application execution device (for exanple, a conputer, a
recei ver/ decoder for a digital television signal, or another device)
conprising loading a wi dget set as descfibed above into nenory of the

appliance, creating a plurality of qbjects.25_in the graphical_ user .

i nterface b)‘?’hifh#é?‘}%dﬂ’leﬁgdﬁféésdP t%@ateg%v@,ch §ﬁiﬂﬁ’éﬁ%§’ﬁ?p§9%ﬁ@‘?‘p?@nﬁﬁ‘j’%é"fh§h on
the di spl aycortibl SCIdoR oBRETThEPBeEtE End & waddeeElaisvig idsehaande whidhhig defigkget set
may be | oaded into nory. of t%e recei ver/degglde .b% bei ng downl oaded in a
channel wi t ROReicgansy qranethods which eorirel epsration osihe pRjech ot her  aspect, t he

i nvention provides a nethod of updating the appearance of a graphical user
interface display for ap app]igcation execution device, whjc I spl ay.

et udossa 1n el isorit ke RuRCe R pets e AR PGP ik oBisel S

obj ect cl asgpically elteaGR chsR)icamembsr oftiokidgetjies ins@hess. 35 1 n anot her
aspect, the invention provides a nethod of updating the appearance of a

graphi cal WO 01/ 33344 PCT/1B00/ 01720 -B user interface display of a

recei ver/ degweﬁudmﬁ%apaﬂ&tgin; Alis Aot hessssirihmsarg ftak the\Mﬁjeefﬁs dﬁ@ﬁbﬁ% whétedsudes a
the recel ver ecC

wi dget set as, descrj bed above stored in ry o der in
whi on o | S SREbHOR BREHE TR b SHBE 16 neSeridE AP G T GaPECTine

r ecei venbdesijeas maysitpbiterdeedrativiegsucl) apgmibotsfor pat ¢ff doalposied ebjécsd. Ofhusttgnal to
replace a stored | ook objec l.ass. .5, The i nv i on_extends,.

cor r espondi ﬁﬁpﬁ‘g‘ﬁﬁ? ?fsmétﬁ%&sp‘gkpal? EQNTR! OPETROn %3%?1&?]8 Rk Cg%gélgt%ore ghan

r ecei ver/ dedaceiinarhedvagie duiictiop of therahjart (ot bxathpdd tocappepras agebinter) asipledte. | n
anot her aspect. the invention provid n,applicati on execution device (for
exanpl e, a PTOSEHMSERR e?beglg'cé’g{é%?l\?eélrgyf}e%g)aléro Jggtr a digital television
signal, or another device) for inplenmenting a graphical user interface,

Co a o dp. ol FERETARRE: gRRERmton BRGIAE o BAR oRildiog s MBI, B! 2T
any of the geplicdssaésaficbmdvlithonieck objectnlpst instartiatty ie sthschdedootijdseclassbove,
02! oS RRR A SAAE 1R AR o s RS Eocs,
of the fol | bvisientistasepluabiey of fimes Bewhich indelinedpraphiticapndby methods which
di spl ayed: control operation of the object.
20
In another aspect, the invention provides a method of implementing a graphical user
interface display for an application execution device (for example, a computer, a
receiver/decoder for a digital television signal, or another device) comprising loading a
widget set as described above into memory of the appliance, creating a plurality of objects
25 in the graphical user interface by a method as described above, and displaying the objects

on the display.

In such a method applied to a receiver/decoder, the widget set may be loaded into memory
of the receiver/decoder by being downloaded in a channel within a digital television signal.
30
In another aspect, the invention provides a method of updating the appearance of a graphical
user interface display for an application execution device, which display includes a widget
set as described above, in which at least one look object class is replaced by another look
object class.
35
In another aspect, the invention provides a method of updating the appearance of a graphical



t he background appearance, for exanple a background col our; a background
overlay, for exanple a |ogo; 20 the foreground appearance; a foreground
overl ay, woni/a3sahpl e a | ogo; the appearance of relief orpehaghongi2ot he
appearance of an object border; the display of any focus assigned to the
object; 25 the display of any highlighting assigned to the object. The
invention also extends to a conputer programfor carrying out any of the.

above nethods, and to a conputer readabl e nedi ym havi ng stored thereon a
progr am f or UseARtgEfacg display Oiﬁy‘eﬁlvﬁrhéc‘éjgbw 4@8’1‘?&&@?“%@%’%}%}9}’( fe8lisplayo

extends to gR1ARP Widgltserhs eycriBeddbov€a6led & helR69 e thedédetRgastolier iRMHidAr m a
nmet hod of any precedi ng asqect. .The invention al so extﬁnds to a nethod or

appar at us s#easkeneiranlacpmsat laksebiqch elassHe fransmitigd e the agcgiveridasodes 1 pghanne

acconpanyi ngeiflg pa HGSdigiir Rl 6O siBhaPId- AY¥RE: SRORISA BRI ERISS 35 Mst
graphi cal user interfaces (GU s) display various graphical objects, sone of
whi ch caf WD 01/ 33344 PCT/ 1B00/ 01720 -9 be mani pul ated by a user ("active"

gbj ect E ) dangh§ &W@ntﬁﬂi e&&nﬁ?ﬁ%ﬁge(ﬁbﬁﬂiﬁg iapfliarﬂbi. elatpaticulabrted ?W&hibol)i,ex?ﬁdd: 15) g
escri bed above, the displa raphi cal _objects are preferably designed to
conpl ement ‘é‘a‘“@ﬁ"ﬁ"{‘ifé?getrSgﬁ‘?%gﬁ%gerg’pr@cﬁf@?taﬂcﬂ’ ip(fj‘f?eg’é‘gé%?t' For exanple, the

di spl ayed graphical objects preferably share a main col our and texture and
font, where appropriate, schen?.is cal | ere

.5 A.desi ef\d a "l ook" of
the graphi i SSBjebamPect, b vSHOR Bodies g FRPlcplbn S3sRutgR S Hof A ale 2phi cal
obj ect s 1gancdigpudér @r Rdeidyr/ddoedensor .a diieltalévigort Gigasl, as pothepfdetize) Eresent
i nventi on, i(t;gp(;ferablg tgltra llOOk'rﬁf static. raEF)hi cal objects.is atlatter bl e.
Accordi ng t BPEFMISpRE grapicy! et V@ﬁ?’iCBW?ng?% RS PHROTY G 2B PURUEDOR h 10
of graphi cafor oltpetihga signattd £digiiye the Himsorp havipestead theed gprogrhmt fhecadtyigl ayed
gr aphi cal objects.. can.b btained. Wth reference.to.other aspects.of the
Pvent | on, -WHenSebE AR Rl Fiove drary RROEPEREF s BBo- Loy o
preferably Wwilght detsalebmibkd afovehe graphi cal objects and of the link el enents
are 15 ghangeabl e. Preferably the | ook of both the graphical objects and
t he Iin& el enents are the sane in the | ook selectable by the user. In this
way a cohernmny bbibk abaye cakies phedyealdotyérd pnlsolodbjeay clagsiprefatablylsicfuts howaa leps

ooy, | ARGk Y DO aBhafe chaim 1
di spl ayed. the background appearance, for example a background colour;
a background overlay, for example a logo;
20 the foreground appearance;
a foreground overlay, for example a logo;
the appearance of relief or shading;
the appearance of an object border;
the display of any focus assigned to the object;
25 the display of any highlighting assigned to the object.

The invention also extends to a computer program for carrying out any of the above
methods, and to a computer readable medium having stored thereon a program for carrying
out any of the above methods. The invention also extends to an application for a
30 receiver/decoder arranged to perform a method of any preceding aspect. The invention also
extends to a method or apparatus substantially as described herein with reference to the

accompanying drawings.

DESIGN OF DISPLAYED GRAPHICAL OBJECTS

35
Most graphical user interfaces (GUISs) display various graphical objects, some of which can



An aspect of the invention conprises a nethod of controlling the appearance
of a plurality of graphical objects in a graphical user interface, the

met hod com@pi/sa3myg associating a | ook object with a plurabpcTyBofoioaphi cal
objects. 25 In a preferred enbodi rent of the invention, the plurality of
graphi cal objects conprises a |linked chain. Thus preferably, a particular
| ook or design can be applied to the chain or linked |ist as a whole.
Preferably, the | ook or design can,be. applied to the chain, linked list or
gr aphi cal - oBf &RAMIRUNHED EX debieT { 26V ea iSO RS Somgay PP €Y PRS-
chains, |inkagerhtls/tas is @8crited b/ the displayaid@edphicalbjRBRES breftiabl@esigv@ it i on
provi des a net hod of djspl aying, a gré)hue? ofﬁsggrqaﬁpi cal _objects, tge medg hod

i ncl udi ng t REMBlEBgNIFRCH PEGT im‘gj“ﬁ‘é fhergpt d £1ge-F'Piesrmaples e d1Plaved er ent
di spl ayabl e graghainshj@ks Brefepdblytlareabneiticdlcan gnd @ktusehmiCloht) &hareQipPropriste.

graphi cal_ objects fromth lLurality 35 of displayable groups. 01/ 33344
PCT/ 1B00AP017ss1en sehepieds 8%‘31};?&1’59“%% Ingk rf%&hfb%{ﬁﬂ}‘%égé‘eﬁtéfi ning a displ ayabl e

group of graphical objects and associating a | ook object with the group of

gr aphi cal objects. Accaqrdi to.the invention . there is proyjded a nethod of
dontrol 11 ng i Eexaparin die 1t & the B aEPbI-ShLiGH aibé aiFEL bE Feal et hod

i ncl udi ng datédiding ta adiaspdcaya Heepreeatimvedtions pelbirastay theolople of statidlgaphipsiovi ded
is an apparat.us for cantrolli.ng the appearance .of a graoup.of graphical

obj ect s, "t RECSpAERRE. ARRTrOAR g AaREot By mug o WLl B iegk it Woup of
gr aphi cdld obf gapifical dbjedts Bfakterabley Thinea cobpreasdasigataf die didplged ghiphiahl abjicact s
froma grou dgff r. fromthe representation of graphical objects of

anot her grogaf?, ef(? anple in one or nore of colour, shape, size, texture
or pattern. 15 Preferably the group of graphical objects conprises elenents
for displayj a.l1nked chain [ i cal jects.. Breferahl he group
of gt aphi calViinFEipes B Audes B uf RENIFE pSRsiiRal S iRk eteentl 1 he
appar at us nay dosplaped, peefaably bothithe lodk afitiiaigraplofal gbgpthiandibf thbjiek tlements efeer abl y
havi ng O differe r i : [ e L Gal

obj ect s ! r o%nlagg?eali’ ’é's%rege?%ﬁg ﬂ%i l?%g&b%pgtrhne gfagfﬁlﬁélf/og) ésraglgﬁllpéclgrf{( eq%’%%ngsg{}é ﬁ%f

anot her gr osamsi in therleoloselastable byfthecusko Un this wape colwirent lookdsat dispdaysd chaing o n.

The arrang gﬁm . i&ah objects in the first group may differ
fromthe arga ggﬁ%{&%%agggg{“r@%g'r aphi cal objects in another group. In
accordance with a preferred enbodi nent of the invention, the group of

gr aphi cal Oﬂl ;ﬁ'gfeﬁed aspect of the invention, the look of the chain is selectable independently of the
20 look of other graphical objects displayed.

An aspect of the invention comprises a method of controlling the appearance of a plurality
of graphical objects in a graphical user interface, the method comprising associating a look
object with a plurality of graphical objects.
25
In a preferred embodiment of the invention, the plurality of graphical objects comprises a
linked chain. Thus preferably, a particular look or design can be applied to the chain or
linked list as a whole. Preferably, the look or design can be applied to the chain, linked list
or graphical object independently of any look or design applied to other chains, linked lists
30 or graphical objects.

An aspect of the invention provides a method of displaying a group of graphical objects, the

method including the step of providing means for defining a plurality of different displayable

groups of graphical objects and for selecting a group of graphical objects from the plurality
35 of displayable groups.



conprises a |inked chain of graphical objects. Preferably, the |inked chain
is displayable as a linked chain in the GQU. 30 Oher preferred features
of this aws@ens33af the invention are described above underpPtheBdo®ariong

Di spl ayi ng G aphi cal Objects. BU LDI NG GRAPH CAL OBJECTS 35 Most graphi cal
user interfaces (GUJ s) include various graphical objects, sone of which can
WO 01/ 33344 PCT/ 1B00/ 01720 -11 be nanr%“%ated by a user. Such graphi cal

obj ects include w ndows, dial og boxes. and push- button The GUngenerally

i ncl udes sevesfanablyjthe geghed coypaisesHelivingp Sﬁsﬁlﬁl‘ﬁbé“agmﬁbjoiéﬁph%'r objecine e t he

QU may be akdoaiaffsa [k objaet witistk ayoudfof @raphicgitobyats ety of dial og boxes
having different sizes and/or aspect ratios. 5 Were a GUJ has, for
exanple, two types of dialog box, one being half the size of the other,

egfzh typ\em O‘Kc@?ﬁiﬂgsécjrtﬁkﬁ!ﬂu&r?&)g@h@@ﬁlpiw@éﬂd hetod f%&ﬂtﬁm@thgawﬁh@é ?efad_ |
obj ect . ere the . Jdnpcludes a_large nu r.of different types i al og
box and/dr &fUP&f giphica) ﬁelgctaftﬁ%mﬁwg "gf?%%}a%m@ﬁ @%%xaglmaqupégmpgb?al to
inefficient oppeisof systemresources. 10 An aspect of the invention provides

a nmethod of controlling the appearance of a graphical object in a
graphi cal user interface, the nmethod conprising defining a plurality of

graphi cal  alyosgbvidddasmiippaiusfiieoiiéity ®abppeliafed offa@oupSHE gtaphidalobjed] Ng a
representation of the graphical %gkect. 15 Aqﬂaspectfo &%q i nvention

brovi des a UrAPRIELE msHioEtE meAns s elBE AG Rl AhIE 805 of BB RIS En v t h

ot her gn@phi cal object elenents to formthe graphical object. Were the GU
i ncludes a nu rr qf different .t s of .t sane qr ical .object, the 20
Tt eront -t Jisgely e e iias elBERuRbiF Rttt ARAHD REP GRS (e
obj ect. For of giaphiphlegbjetitsnefamsthangrobpfesexainpit infoae @nimosé ablmir) dhapd, tsize, have
t he sane corngfs as $ach other, the difference between the different types

of boxes befHJ'®BRT V2% ™t he | ength of the edges of the box. By providing
obj ect elenents for building the graphical objects, advantage can be taken

f th f f the, vari ' h f i]di ng. bl ock
(1 ne 25 1a0] Ebfrane e orkAPRE eieeh SRRl Aol 0] aBnl B Pyl i 001

types of thefgmplptalobjectsobj ect. The graphi cal object may conprise, for
exanpl e, a wi ndow, a dialog box, a push-button, a

Preferably the group of graphical objects comprises static objects and active objects.
Thus the apparatus may comprise a library of groups of graphical objects, preferably having
20 different looks or designs.

Preferably, displayed graphical objects from a first group differ from displayed graphical
objects of another group in one or more of colour, shape, size, texture or pattern. The
arrangement of the graphical objects in the first group may differ from the arrangement of

25 the graphical objects in another group.

In accordance with a preferred embodiment of the invention, the group of graphical objects
comprises a linked chain of graphical objects. Preferably, the linked chain is displayable as
a linked chain in the GUL

30
Other preferred features of this aspect of the invention are described above under the heading

Displaying Graphical Objects.

BUILDING GRAPHICAL OBJECTS

35
Most graphical user interfaces (GUIs) include various graphical objects, some of which can



scroll-bar, an icon or other on-screen object. The graphical object may be
"active" in that 30 the user can interact with it or "static", for exanple
f eat ur es vob o1/be34backgr ound. An aspect of the invention prpeT/de®/oar2gr aphi cal
obj ect conmprising a plurality of graphical object elenents. 35 An aspect
of the invention provides a nethod of di slp_l aying a representation of a
graphical object in a graphical user interface, the nethod conpri sing

assenbling a plurality of WO 01/33344 PCT/1B00/ 01720 - aphi cal object

el enents tobf HPHﬁPPHE’déV éﬁ‘ﬁ‘?%%‘%ﬁé&‘i@ obiFetsopluds WB‘%"‘E’%&“&?&%‘H@F S?fia ?}Fg\/i des

aﬁpar atus f @uutéMI MG gnarhy ﬁ?ﬂud@bke@@% Fﬂfeﬁenﬂfy@lﬁé‘li)ﬁl&bh gta%]lcifcali d'Hj@!E,ff&f:e,

t he apparatus caqnprising neans r. ass in urality. raphi ca

by cct "5 cFERNE B ap e eHa S dphine b ok Brdeai g st bistes b M gt § on
provi des andarpddt SRbd MA/02%ugRutiates. devi ce for inplementing a graphical user
interface, conprising a processor, nmenory, and an output port for

outputting a signal to a display, the nenory having stored therein a
progr am f or Wiakd ¥ GUYh&Hor Xenghid)aeb typk®oDdialbgiBox, bietidinigHalf thy @fedfaly gthdrhe

application execution device c ri ses recei ver/ decoder of di_gi

FoPevi o on e it o DR OB A LA B TGO AP E oSt OV PBF S 1 or
carrying ouinciudeehhage atimbbeof different fypes of Tdislogbaphnd/ad difilefene types efiethtrs of a
gr aphi cal obj ect al e the sa .the size and shape of the graphical
obj ect bei néJ‘aHg‘tc%lm‘?‘f@dlhﬁ @h@%&ﬂﬂ%‘?‘”ﬁﬂ&% P HEIEOMSS of the el ements.

20 Prefeaably, the graphical object includes a plurality of different sets
of graphical, object. elenents. Preferabl t he met hod aspect i.ncl udes

et Ping. a (PR vme gt aRay o oAafiRE IR oRPRET. of ARG, ¢ ne
graphi cal obbjectin a glaphicH eberdaiterdiacathe mathod byramising defieing s playlityafgrapheal f or
exanpl e, corper, . sid edge. port i f ) ical .object. For
exanpl e, V\h8§58°tte}$8wa§§g%’ie§5 E'(():Elj Ogietcpéagusgq%fi%ﬁgﬁg%%%?m% néauso gtogﬁlg apglrcaalphi cal
obj ect s usedbjea. neke up the box may conprise corner elenments and edge

el enents.. For exanple, a rectangular box may conprise four corner elenents
and four“edge el ements which link together the corner elenments. 30 Wthin
each set of Aal aspectt of thehaventivay ploaridgs fof eraphicalt gipest démentebaing sdarited fexanpl e
having a d } 1 Gjk & eRdnRo FHH RE oGBhigM GbjcERUS t he

exanpl e of %’Iéﬁégt%rrvg{t/&%ge %glgca %Er t%es (()) cotrn rBell er?e?]etg' and two
types of edge el enents. 35 A push-button nmay conprise two side elenents and

a centre el QARA MMNGOD idcRuded @@ Mber of different types of the same graphical object, the

20 different types will often have features in common with other types of the object. For

example, windows and boxes of different sizes will often have the same corners as each
other, the difference between the different types of boxes being only in the length of the
edges of the box. By providing object elements for building the graphical objects, advantage
can be taken of the common features of the various objects so that a few building blocks (the
25 object elements) can be used to create a large number of different types of the graphical

object.

The graphical object may comprise, for example, a window, a dialog box, a push-button, a
scroll-bar, an icon or other on-screen object. The graphical object may be “active” in that

30 the user can interact with it or “static”, for example features of the background.

An aspect of the invention provides a graphical object comprising a plurality of graphical

object elements.

35 Anaspect of the invention provides a method of displaying a representation of a graphical

object in a graphical user interface, the method comprising assembling a plurality of



depending on the type of push-button the graphical object is to be. For
exanpl e a PLAY WO 01/ 33344 PCT/ 1B00/ 01720 - 13 button nay have a centre

el enent iwa@busliamg an arrow synbol, a STOP button nay haverar/igmenire el enent
including a square synbol. The side elenents of the PLAY button nmay be the
sane as the side elenments of the STOP btiéton. 5 Alibrary of object

el enents can al so be used to form graphi‘¢al objects having rel atively

conpl ex shapes,. For exanple a variety of. conplex matrices of dial og boxes
coul d easi | raphigaliabjssh glemegin ta fum tg%éﬁaﬁlﬂcﬂf"bﬁﬁ}-ect el ements conprising box
edges, corners and intersection points. 10 In a preferred enbodi nent of
the invention, the graphical object includes at |east two . "corner”,

el ements whi*d HW@W‘%‘%" nyentiop BW@F%“WGF‘”‘“”#PB%@‘“@P grerhich! apRstaar eBhisdt and
a pluralitysepintdrfabé, fie @F%ﬁ@b&npﬁsh@ THeARDRE aREmBiigCd plGanktyReE gl\églﬂibzﬂ@bj%& vary
t he size_and/ or shape of the qrgghl cal object. Thus, a text box preferably
has four 2coflABentetetgrle graphicAl 9PIGFtl ity  of filler el ements are used to
fill the box between the corner elenents to create the box of 15 the
desired size. The fjller elements may al] be the sane. . In the enbodi ments
bel ow, di f ABASFC Pf/ﬁwwﬂw profeg At ARRcanaly @*ea%t&a{?efvefﬁnfa&%?r@e@eatar e

el ement s angrapide] uker PR&EFRE, cotdeising h proeesssr, mEMoByadhraXRS po toruPUaIAg.
Preferably the filler elements are .re e% dto build the required size
and shape of SEWHL 0 ey SR meor e ore Hepein HBRERLPEFABIE U tpee

defi ni ngoa sfahe divefitioned el enents and a set of repeatable elenents. 25 The
i nvention also provides a nethod of form ng a graphical object, the nethod
conprising providing a set of fixed elenents and a set of repeatable

el enents. Ferefepatdyrphes applicatien wkaedibon devidzoxompprives aeteceilerfdexaldr of andipitd may
conprise the, corners and any ornanentation for the box, those fixed

el enents belfy™F™%ed for all boxes or windows 30 of that sort, of whatever
size; the set of repeatable elenments are used to build up the required size
and shape of. .the ' . f Y., fi I Nt 1S
requir e§§f o‘rrSm &4¢ ﬁtocpf]i tﬁegingﬁ%{e&ﬁ Eﬁﬁées agcroa lul}é(r: 1[])%6%{) g%tac .%H*r?é?s&g%%e@g? O%%he
repeat abl e mventent s nay i ncl ude edge segnents and centre pieces which are
used to fill in between the corners. 35 The, size of the repeatable

el ements are preferably chosen so that the nunber of types of repeatable
el ement s f oFhegraphical ehjec eleptgpis of 2 Baphital ohjectaray bbe thg aame. ¢he size@nd shapeof t he
WO 01/ 33344 %;]ﬁg . - eNE{at osen
havi ng rega?fgﬂ%r gﬁgﬁéftﬁ)ggtg Jdgfezhgﬂg?t)?@ee%aﬁgphl cacI%nﬁ '&a@%@%ﬁﬁl&%{% §'| Thus
the memdPy taken up in the storage of the "kit" required to build each

Preferably, the graphical object includes a plurality of different sets of graphical object
elements. Preferably, the method aspect includes defining a plurality of different sets of

graphical object elements of the graphical object.

25 A set of graphical object elements may comprise, for example, corner, side or edge portions
of the graphical object. For example, where the graphical object is a dialog box, the sets of
graphical objects used to make up the box may comprise corner elements and edge elements.
For example, a rectangular box may comprise four corner elements and four edge elements
which link together the corner elements.

30
Within each set of elements, there may be different types of elements, for example having
a different size, shape, orientation and/or colour. Thus the example of the box may comprise

four types of corner elements and two types of edge elements.

35 A push-button may comprise two side elements and a centre element which is chosen

depending on the type of push-button the graphical object is to be. For example a PLAY



gr aphi cal object can be reduced. 5 The invention also provides a kit of

el ements for a graphical object, the kit conprising a set of fixed

el enent s veddi1/3333€t of repeatable el enents. The invention pCE@BGERORZOdes a
met hod of producing a kit of elenents for a graphical object, the nethod
conprising defining a set of fixed el enﬁ ts common to instances of the
graphical 10 object and further defi ni- g'a set of repeatable elenents. The
size of an object el enent may be adjustable. Thus fe es of Obj ect

el ements ar bugt%@}w hag awnie élﬁfnémdnéu’%ég AL AGRY SYmbY; m@fgﬁ%&&ﬁm PRLIEE DI e

of the dial @&n*é@l%mehhﬁlch@ngtamqﬁire sjhisol e dgesigt SlRRBhS offtit POA YBjttbatnaite. | n
this way, a _|arge nunber dlffere?%)éj X shapes 15 could be created using

just the foﬂ‘fesé’@?ﬁ%ﬂ‘eé}dér?é“ﬁ’?@tsd?‘f(ﬂh §‘ of edge elenents (in this case
vertical edge el enents of adjustable |ength and horizontal edge el enments of

adjustable | engt h). . The invention furth rovi t hod .of di sp] ayi ng
a represéntéti‘lﬁi’lrydi‘fogle& %JBWF@éFa‘b{]f(b'&et “segéo F ifﬁ’é‘ﬁ?ﬂf’gg?ts avps reptvEbace,
the nethod g&afiplex sﬁa@es aEc&%mhpllag vanayufadmﬁlyx platripeapfdislaf bokdsesild esdigment s.
Preferably he met h?r |ses£§j£§ Iay a set of fjxed.,el ements and

di spl ayi ng 8¢ gPmed| frop SCBYL eét 8 ﬁt ompsising, BOX gdeq§e CHRCS Aher
provi des apmrggcugnf)ﬁﬁtscont rolling the appearance of a graphical object in
a graphical user interface, the apparatus conprising neans for defining a
plurality of graphical object elenments of the graphical object for use in
di spl ayi1og & & ppefegentmbodiment oft the imghagmhitaraphicaicdbjec Ondrudet Iaeteaﬂrt(wi ded

by th t " S for, »di spl I
obj ect. oI it R FIREhcremeT O cotfbrDe Aol AHC g A fo
graphi cal opluedity affiller ekeaiensf the mﬁpl&mbﬁwhleh edrdreenatied to34ryTthe s1ze1amlfttr|sbape

f urt her P:]Oé tgc%a grﬁﬁl? g@lo ! us Or a(tiex? 90)2&6{' ﬁdbﬁy hag?ou?f%gxﬂéraetlen%}lts and% p(i’urfil tgzl ?g:,

obj ect aratus co
assenbl i ng of fllatretemenys ané u&@tﬁ)ﬁln&’%& U%.’@Wdemﬂm)do@ieﬁe&ments]té cgaaplmbmdofobj ect

el enent The jnvent.ion i r v, of
the i nvzﬁt i &‘ﬁ 468“&1 & sgirlégﬁ @%F“Léd\}lgﬂlag a“aot%htggg%gegc rrltrhtgtiél91 cl))%o]?Jll 2;%"8‘5;pm cal
obj ect s candiffiferena sipey offiilersienaentsyare hmdgfongxanmie Cﬁltmﬁitrefmtmndsﬁometyms afthe

gr aphi cal Fd 8Gt m?eln% rﬁﬁld%%%nﬂ%ﬂﬁ% t he graphical object for a

standard tel evisi o e Invention also allows variations in the graphical
obj ects to be nmade ea5|ly, for exanple

Preferably the filler elements are repeated to build up the required size and shape of the

20 graphical object.

The method preferably includes defining a set of fixed elements and a set of repeatable

elements.

25 The invention also provides a method of forming a graphical object, the method comprising

providing a set of fixed elements and a set of repeatable elements.

For example, for a window or box, the set of fixed elements may comprise the corners and
any ornamentation for the box, those fixed elements being fixed for all boxes or windows
30 of'that sort, of whatever size; the set of repeatable elements are used to build up the required
size and shape of the object. Preferably, only one of each fixed element is required for each
instance of the graphical object. Thus the set of repeatable elements may include edge

segments and centre pieces which are used to fill in between the comners.

35 The size of the repeatable elements are preferably chosen so that the number of types of

repeatable elements for a particular object is minimised. For example, the size of the



enbel Ii shments and ornanmentations. An object elenent may conprise an
ornanentation to 10 be included on dial og boxes. A huge variety of
di f f erentwobj/asus having different or the sane or nanent aPCDIBAN72E
created using the present invention. TOOL TIPS AND MENU CHAI NS 15 G aphi cal
user interfaces (GQUs) generally incl udq vari ous graphical objects, sone of
whi ch can be mani puI ated by the user éctive obj ects), and others which
cannot ("static' ects) h raphi caI ob n _particylar tlve
obj ects, ar acpeqtetéﬁellpla@ﬁf s prsderaigY ien Ging %@tﬁ?ﬁé@ Srvmloétﬁlzwgthem fogle
pi ctures or ofe@9Emired.i Thud S raérhaty e tip intie gbﬁ@dﬂbﬁﬂé “laPjredtiired % bufidkeach
exanple, a button for carrying out a PLAY function may include an icon
conpri sing &@pmafb&e@wanﬂmﬂqce@ns can inprove the visual appearance of the
graphi cal objects as well as assisting in easy navigation of the display.
In particular, where screen space_i s as jcons are particularly
useful . An &%Wrgwn.a@oamwﬁs bkt igpens Pl "@F%@E&Bﬂ}e ﬂﬁnaanglats%ﬂ
tel evi si on pNfixddi efdmdniCand @GBSofatatBlestengsts. 25 icons for use in the
operation of the television and/or for other on-screen functions, for
exanpl e web browsing. The resolution of a standard tel evision screen is
relati vgl y trta)w\inamlﬂmn afsolprolvmgs Hivlethoy ofﬁﬁ&umkagzakla@mammgfo@a ghdphicaCatgedn | sI |
required to, be relative ge a television, set erally
SF urt ner te prsod aembEy IR R sl Hed SEh s BorrEinaR st R EeliRa wihen
usi ng, flor eYjadtahe furthepdstmiripad sec offepdatable lbmientany i cons and text appeari ng
on 30 the screen are required to be relatively large. This inposes
restraints on the amount of information that can be di splayed on the screen
at once. Tiihssizeef ansebjeot elbmentsmiygoepdjusiablel ahhg/femdr/aapta@fem@m elgmertts ﬁmrt is
made to choogse. igcons whic . depi what [ bj
However, soff8" 1&%5‘@[%”%15 ‘Y)lgerl?ﬁ oﬁegg' \h/:mg{tltfeteﬁa legftg %Bﬁc})ga LK e ln§¥e unsure
what the V\Oh@tﬂ&éldaﬁemiwedjﬁﬁma In-ths Wayas lmr@ mmpheesédlffsrent—bWHhepqs it
woul d b?Sung %?ci l%ea&éa? dt\ﬁm? s‘ta’thte%:“urggﬁgp%l Jent?gld%g ?Pg)@?h Hs (}netﬂ N t he
screen by a ate 7 because e Sscreen Per ed.
An aspect ofas¢ heti¢ah v@etfﬂmnpsm"vdjdﬁ@lalenﬂh laod| herizoptah pdg@l ellqmﬁglti ¢f@d1alplpb1ar ance
of a graphig % f object in a GQJ, the nethod conprising defining a first
di spl ayabl e r esentation of a graphical object and further defining a
second dlsplayable representation of the graphical object, the second
r epr esent at I P 0 An
aspect of tFlg Pﬁe\?lgﬁglﬁg{r}lé rrg%/lll aemgt%neth 12%}1%&& ?&n{aﬁ&{&% %\rﬁlh‘%agaj C;l)tbj ect
on a GUP) tine sraphicRlowerdippiceshemgetipdempyising a%sembﬁlﬁa nllerﬁkté@ ﬁpahwaéﬁbmt
graphi cal oQig6its.and di splaying a second representation of the graphi cal
obj ect adjacent the first representation. The first representation
preferably conprises an icon. Preferably the second representation 15 is
sel ect i vel yPidfesddlyagie thethod comprises displaying a set of fixed elements and displaying a plurality

of repeatable elements.

25
The invention further provides apparatus for controlling the appearance of a graphical object
in a graphical user interface, the apparatus comprising means for defining a plurality of
graphical object elements of the graphical object for use in displaying a representation of the
graphical object.

30
Further provided by the invention is a kit of elements for use in displaying a graphical object,
comprising a set of fixed elements common to instances of the graphical object and a set of

repeatable elements.

35 The invention further provides apparatus for displaying a representation of a graphical object

in a graphical user interface, the apparatus comprising means for assembling a plurality of



Preferably, the first representation is active, so that activating or
selecting the first representation carries out an action of the graphical
object. MoDoExBMpl e the first representation may be a puBOFIRNDIOOTRO
Preferably, the second representation is a text 20 description of the

gr aphi cal object, for exanple a word |nq|cat|ng the function of the object.
The second representation may or may not be active. The second
representation is preferably only selectively displayable. Thus,

pr ef er abl y, grapkicalobieshelemefb-esent ati on of the graphical object does not
appear on the screen all the tlne only 25 when of assistance to the user.

Pr ef er abl e.second r n di | ayabl.e by focussin the first

repr esent Ztt &g inveRtion 189 3trl‘? @‘gt%d‘aﬁfe ¥€ LR %"ihSH‘Vﬁ’éS/O"o I‘X}g‘bécreen

di spl i’;lyed V\/téw’\hsﬁdi@ tlalfﬁpcch&taldc (ﬁthSgiﬁﬂllca)mbjebte chn bﬁéasﬂﬁ@dﬁﬁ@lﬁ}a&}iaﬁg\mgﬁm

exanpl e movj ng a. fogys to,it,us cursor r Vi ng a nouse
poi neer 55 BOh b gizp of bl eqtesais cortpeaufi e eniH et G don oal

obj ect is disglagyetbvisidnhi n a franme, for exanple in a box or in a w ndow.
Preferably the design of the frame conplenments or is matched to the design
of other graphical objects displayed, especially other representations 35
of the sanmeTwy mp&n’t@ﬁ hls® bjlcmstvana'ﬂmns nathe gﬁehiemtobjiets itbe madwedieily dor dx@mple

obt ai ned. Prel?ﬁs% Y ‘Efﬂ“sec gqt? plsllnkedtothe{5 é
r epr esent at P 1B E 21 folnﬁk GOFHE BER ey SIS 4% OPEFFEIN 81720
-17 or Wndesihdudddenfdislsg basmpr efshurgea\tamty ofﬂnﬁﬁereﬁthaejeasejavimgrdifmmtmmt}&
clearly exactl to V\/n t the t deSC{hl ptre':se |es Preferably the

net hod mclﬁl&e W‘T"ﬁ 06"3“ ??ﬁgae usin BLibS

i'ng the first
representation 5 and the second repr esent atl on Preferably the nmethod

i ncl udes as Méﬁt %ﬁﬁt the first representation, the
second reprigaﬁIlw f%nﬁd prefera %%My the link element. Thus preferably

the first and second represent ations and the link elenment share features

of, for 156Xért§tl%a1 Nyl lmarfacet gean iR A0S adk Qs 9 hapfiic BRBts o Rt dntcRok-

Thelook ob ralty of sepadr | ects, so that
a coor di nat@@iblemlmp@hitﬁdlbe thﬂatsen (ﬁ%‘@v‘?”cnbjecm anéh ethorg whishgannop ¢ e@etnthNCtﬁhs and

link el emen gripifica ?ﬁt‘f@&& u&partletntrh%rmoslgt@tgea%e @ft&?itdpﬁﬁiegfto @Heﬁet%ﬂ iBhsa

gr aphi cal i]ect e nmet’h n‘grl sing displaying a first re entation
of the grapthichimayngomprise mcgm ggramgélét@tratmwb%tébeataablp@rptuﬁct i eFor

graphi cal obj.&fle, a%@tog T&@aﬁ*ﬁn@%uﬂa PLAK ﬁtlrlgﬂﬁmttair ifekiden il Jo'n[p?itsmg]aﬁ

repr esentation and the second rep resent ati on. i nvention pr ovid
appar at 88 fFovtoReFholRsTgn iRaroxp S@a\rl%tﬁb@mrraacegtfébﬁgeahw@tﬁb&ts g8 rweét as@y ,

t he appar at 4s;s lea ) ﬁwl%ﬁ&[@fﬂl@&sﬂ@;’l ning a first displayable
representation a ‘graphical object and neans for defining a second

di spl ayabl e represent ation of the graphical 20 object, and neans for
di spl ayi ng mhartReReRhefelbfces Hat&is aOf pleeiils, iaﬁisafﬁiﬁhichhﬂyﬁlhdftﬂt An example

is a GUI used for a receiver/decoder for a digital television in which the icons are on-screen
25 icons for use in the operation of the television and/or for other on-screen functions, for
example web browsing. The resolution of a standard television screen is relatively low and,
for legibility, any data appearing on the screen is required to be relatively large. Also, users
of a television set generally sit further from the screen when using the television than they
would when using, for example, a personal computer. Thus any icons and text appearing on

30 the screen are required to be relatively large.

This imposes restraints on the amount of information that can be displayed on the screen at

once. Thus the use of icons is particularly advantageous.

35 Effort is made to choose icons which clearly depict what the graphical object does.

However, some users may be unfamiliar with the icon used and may be unsure what the



representation. Preferably the apparatus includes neans for selectively

di spl aying the second representation, preferably when detecting a focus on
the firstwoepsssentati on. 25 According to the invention, poEIE0I0$728] SO
provi ded apparatus for displaying a graphical object, the apparatus
conprising nmeans for displaying a first .representati on of the graphical

obj ect, neans for displaying a second r'elsr'esent ation of the graphical

obj ect, and neans for displaying a link elepent linking the first .
repr esent at if@ﬁlrﬁff‘dl’“tsﬁ@s-s@elyﬁbgér 'S P@@é}ﬁ‘gﬁ%‘ﬁgﬁ toy Baxfrfle Eigaﬁ’h’éa]g‘?bé‘t‘if'ﬁ beipg
obj ect is i fHedtiffdadinihddcrdeh Bl @dext egilartion] 86atichRdscReh aviy Het@heiod Bluterded e
second representation is a part of the displayed chain or linked |ist.
Preferably the nethod includes defining a |inked chain of graphical

obj ﬁC_t, tPeAfnia"sﬁéct éfdle mmfﬁreﬂamh_ Etlabd gmmrbmhggaegpp@drmbgfwe gﬁphﬂcﬁlnksdof
a chain of representations of graphica j ects. refera t he secon

r epr esentat PHIFCH 18 3 é%& tg?l Brethied: G9! ngs‘élgéirﬁgﬁ‘ll"§ atf?fét @EHJ‘} Lﬁ WPE?F%/M?}WES"?\?\O

01/ 33344 PCEfapBR&Y dblet2thnd furthér defiamgtadwecdnidrdidplayalle egresentation of e ghphiesit  of
the invention r(?lvi des.a display . ncl(rdi r;,g lgﬁgra hi cca# object, the

gr aphi cal BIPJFgc eé"cﬁ‘?ﬁ‘i’f@f‘?‘?ﬁﬁéu n bedpe qisplavakle atiacemh fhedirstRRresinlatithncal  obj ect
and, preferably selectively 5 displayable, a second representation of the
gr aphi cal object adjacent the first representation of the graphical

obj ect. An aspect of the invention provides apparatus for controlling the
appear arnge @h aspegt dpile iddntion pjoeides & method vEditplaalg agraphicahbjedtane, GBHMHar i Si ng
means for defjining a.first representation of .10 the graphical. gbj.ect and
Teans for dBel AeE e i ABEs BELiPis ARt Rl PRl S e RNE o, po
second r epr ezeind epiesentdiiminrod ticki grpphaged bbjectadjaeane tite firktarefresentatiorpr esent at i on.
An aspect of the invention provides an application execution device for

i npl ementing a graphical user interface, conprising a processor, a nenory
and an out pThe fior epregantation preferabiygcondiises aiigpmalPreferablydhs gdcayd reptesentativor y
havi ng ored _t herei rrogram for carrying out an aspect of the

i nventi on. ﬁrsglf%%vae&@sqqﬂ%dappl i cati on execution device conprises a

recei ver/ decoder of a digital television. 20 Also provided is a conputer

program f or j ng. .0, grpfl g,ig(y i Bvathi8! ol hiScth ters
and ot her ag%g‘{r‘g%{%sgetﬁ%t Seéerglll&g %susa%{l e’pr 0\65\11911 eag }/I\%tn% a rmucslegorgq%#her
poi nter deviepessémationavarges ong amragtion of ee @rappicaly obinet- miar skaraple ribe ting

di spl ayed representation may be a push-button. Preferably, the second representation is a text

20  description of the graphical object, for example a word indicating the function of the object.

The second representation may or may not be active.

The second representation is preferably only selectively displayable. Thus, preferably, the
second representation of the graphical object does not appear on the screen all the time, only

25 when of assistance to the user.

Preferably the second representation displayable by focussing on the first representation.
For example the second representation may only be displayed when the user has focussed
on the first representation, for example by moving a focus to it using cursor keys, or by

30 moving a mouse pointer to point to it.

Preferably the text representation of the graphical object is displayed within a frame, for
example in a box or in a window. Preferably the design of the frame complements or is
matched to the design of other graphical objects displayed, especially other representations
35 of the same graphical object. Thus a coherent design scheme can be obtained. Preferably

the second representation is linked to the first representation, for example by linking the box



25 graphical objects. However, in sone applications, for exanple tel evision
recei ver/ decoder apparatus and nobil e tel ephones and personal organisers,

t he user wo ghs33mpt have a pointer device. For exanple, theTmmwniTIOght use
a cursor keypad to navigate around the display. Such cursor keypads

usual ly include up, down, left and right,_keys. It can be confusing for the
user to navigate around the display u3|ﬁg ‘only those keys, in particular
where displayed 30 aphi cal objec ﬂ t he screen are not arranged in
obvi ous | i n€EWHHAWV &R g‘é@l‘ﬁﬁ mese%ﬁ‘%}s éil&%t BFSCE iR S5F BSOSt eﬁr]ﬁf\%ﬁ‘ﬂﬂi}’é‘hwg?té@q des a
met hod of cenka@ktipttt dppResappear ance of  graphical objects in a graphica
user interface, the nethod conprising defining a |inked chain of graphical
obj ects. 35 An aspect of the present invention provides a nethod of

controlling PEér@ras;@nﬁ@ﬁ@m@@ iiudes Y¥Birdd Bﬁxaéélelﬁéﬁf/féxa@%ﬁg]{ﬂa @irst reqo&?esgﬁtam cal

obj ect |n a graphical user interf he ne r|5|n fining

first gPapRndtBe sepRdieprestation; ?Fﬁgéﬁi%th%wath@ﬁ% Hﬁﬁﬂ‘fi Eﬁ“&&g I%)ﬁd’blﬂ%tf"i’lm ng a
l'i nk el ementhef M6t depreldniion tAE s€oRd ﬁ’ép@@knt@tﬁbtﬁﬁﬁ@preférﬁﬂy asfekicl@herdtNThiy esent
i nvention prOV|des apEaratus for displayi obj ect ina_ GJ,

i cal
the appar at BEfeably thefmgandesendss Preﬁﬁn?ﬂP%?grﬁgﬁ '?Jlf Blement; Shagss iﬂ"@ﬁ Rf don
obj ect's andexdiAé Scoldiir, @k&ipd, Ayl RBagel 1okgi®d £BSIMalat I N TYE ARIK Gli}bctcﬂﬁyeCt S.

A0 2Pt Pl e BNl P RIS el S BB et 5

provi degoa mRtvageusabpdicapitiond Al likpl@sant at i ons of graphical objects in a
graphi cal user interface (GQJ ), the nmethod conprising displaying
representations of graphical objects and displaying a representation of a
| i nk el ementThé divenlidrl firthet prugides lai mkthod bf Idspwpmg agglapliiicmladbj@dn,j e tnsethod

anot her . pFUPEHSR BIPERGS AdPROaP o HEIaRe AeBPeyTRgact RRB Aoy
repr esent at rephsenthtig af)khecg’aphlabj abidcs . anﬁmlmayﬁm abink dléreentdidkirgy fharfirster

i ncl udes defining a su hi cal objects, the sub- chain
conprlsﬁ épg?gﬁgﬂnﬁylthese?n é%%?ﬁg preferably the sub-chain being
selectlvely di spl ayable. 25 Preferably the nmethod further includes

cormr i 51 ng AMEMILERh sPURS il bRl e biSa b o DEBNBHELELER Y, |

di spl ayabl eGbY, thoepimitng canprsing mpinisdel dezﬁb}m fiishdisplayabilkepeeseriation. of Bhus
the sub-c hag{APhlgal gﬁtect%ﬂh |¥|ne91§> fgf 1?&21&&%%&438 'alsﬂfayéﬂ 1%{)1%§ént§tf3ntoﬁﬁxe lé'ﬁa%fncalt hus

reduci ng cl erln of t
20 object, and means for d1sp aymg the second representation being adjacent the first

representation.

Preferably the apparatus includes means for selectively displaying the second representation,
preferably when detecting a focus on the first representation.

25
According to the invention, there is also provided apparatus for displaying a graphical
object, the apparatus comprising means for displaying a first representation of the graphical
object, means for displaying a second representation of the graphical object, and means for
displaying a link element linking the first representation and the second representation.

30
Where the graphical object is in a chain or linked list as described below, preferably the
second representation is a part of the displayed chain or linked list. Preferably the method
includes defining a linked chain of graphical object, the first and second representations
being displayable as links of a chain of representations of graphical objects.

35

Preferably the second representation is in a sub-chain. Preferably the sub-chain branches



30 An aspect of the invention provides a nethod of displaying graphical
objects in a GQUJ, the nethod conprising displaying a plurality of

gr aphi calwobj/asus as a |inked |ist. Thus, an aspect of theT/iBw®nt200n

provi des graphi cal objects which can be navigated using a cursor keypad.
Preferably, the displayed graphical objggts conprise icons. Preferably the
| i nks between the graphical objects are®displayable. 35 The displayed |ink
el enent may extend from one, graphi cal object to another to indicate a WO
01/ 33344 PCirrmghofistrprssentaipipat h bet ween them This is of particul ar
advant age where the user is using cursor keys to navigate the display

rat her than a nouse. In sone cases, however, the |link e]enent m ght. not
ext end acr 048 26PRSt Qh ke dnEnEe, ROXIdG \é\ﬁyd?%%p%ggraggicglc&gct,vm7 E%pfé’t:?ll I
provi di ng_aghjedt hipREing B fiks@ rdpRRenisisn dTitheAgrigtichl BBjeviemn, froRraplyaplectiatly

obj ects. For, exanFIe, the |ink elenﬁ t 5.n1%E} conprise an arrow on an

i con poi At | HiEPIRNFDien®SeTRRY repreRsRtatian phibie ggpical Rjeg ntghe HIErPRRENAY 8N
provi des a ghfaé praphic@llodpiRit.cal objects. Mre than one Iink element may be
provi ded for each graphical object, indicating a choice of navigation paths

fromthat object. Thus a branched network or tree structure of graphical
obj ect s andah bgpectld? 11 ifveatbs proaidedpphrafug st cohelling theRpledbaica of £aaphival

navi gabl e by .the user,. even.w thout the. use o use.. Al so provid by

oo hopact oAbt 4 BoRied B it R OB R eGP PR AEBE bt R et o

t1 ge [ nveﬁpt | BB gi‘gpﬂl%hldﬁﬁecﬁaﬁfﬁhgan? Iﬁaidaﬁﬁﬁg gsaphd eﬂfes@iniébﬁ;oﬁtlﬁgfhphicskﬁdbj@hai n of
graphi cal obj ects branc fromt in chain. Prefer y, the

repr esent at 'ithﬁgéoBg retpﬁeéer?t@?%et?ﬁl (ﬁSpdTﬁaglfg@Jaﬁ?rg%betﬁrtstorﬁg{ese("@loﬂ'sed herein the

term"button” is preferably to be interpreted broadly to refer to any
graphical o upct i on wh elegt

pect which. g t f . d. ) 20 .
B ol or anl y. K Stest 4 Fe g BhiaTBofts fu aEhaRCetif R BPBILT Brlgsfirine »
sub- chai n i graplisgphsey atdréace, loymprdingd processorgr mphdiyand efopwpit poft fortvatputiing
hai n. fer.ab t - chaj . & ' ' th
i shAP . & Sk 5o sy RRER S R el o PR R, Bpcc? 1,

second reprefdbainatntom. of t he graphical object is displayable adjacent the
graphi cal object, preferably the second representation of the graphical
object is displayable as a part of the sub-chain of the first o

r epr esent at Proferablly theeappligptinnc execetijnedeviceTeamprisgh arigcqivrs/dseasgnaf a digital
represent at LpuiRk, the graphical object is a text box including a
description of the graphical object, the sub-chain 30 will preferably

i ncl ude2@he text box and description in the sub-chain. This can be of

assi stance kR, bRRidba%E 2 cARKAEPrOFah ToPRAnIIREAE 2 Retoh®r ERMBRLLIGN there is
provi ded an apparatus for displaying a
For GUIs of computers and other apparatus, the user is usually provided with a mouse or
other pointer device for navigating around the display and manipulating the displayed
25 graphical objects. However, in some applications, for example television receiver/decoder
apparatus and mobile telephones and personal organisers, the user might not have a pointer
device. For example, the user might use a cursor keypad to navigate around the display.
Such cursor keypads usually include up, down, left and right keys. It can be confusing for
the user to navigate around the display using only those keys, in particular where displayed

30 graphical objects on the screen are not arranged in obvious lines and/or columns.

An aspect of the present invention provides a method of controlling the appearance of
graphical objects in a graphical user interface, the method comprising defining a linked
chain of graphical objects.

35

An aspect of the present invention provides a method of controlling the appearance of a



graphi cal object, the apparatus conprising neans for displaying a first
representation of the 35 graphical object, neans for displaying a second
representvadooss3ef the graphical object, and neans for di spCeyBoO®IZR0! i nk
element .linking the first representation and the second WO 01/ 33344
PCT/ 1B00/ 01720 -21- representation. AL%% provided is an apparatus for

b

controlling the appearance of graphical )jects in a graphical user

interface, the_ apparatus co Ising nmeans for defining a.linked chaiLn of 5
or aphi ol | oBABbEal ohpdng SUPHEH 1o Apars: e morod shAPaTRE ASTTAg & i
appear ance @fapficall i, Geinifd @6énd graphi@l algbétaad defisgy a liflk elemasefor litkéng
apparatus conprising neans for defining a first graphical object, defining
a second gr HsrareRlicabpbiedt and defining a link el ement for Iinking graphical
objects. 10 The invention al so provides apparatus for displaying
representations of aphi cal objects.in a graphical user interface, the
appar at us cAgeRest ighe BT i PranG TGP YT S GNP Ly g eyl gRigeiRinds
obj ects andGuHate Jpﬁﬁraﬁb SPmpydifg meansefor playiag aphurality aflgrapkical ebjend arfdor
illustratin a_%i bet en raﬁhbcal ob'e&tﬁ. 15 Al so provided by the
i nventi on i §1€aRs gpAispiayipg il &%’é’ﬁ > beives 8PRiRY 9Pi*E e comprising a first

representation of a graphical object and a second representation of a

gr aphi cal ohj ect, d.alink elenment l.inkjng the first and second

epr esent at Aospeets pation Fro BT R gt s b ik el MafERR S gre,

| i nked dqloai praphicglratpdet.cal obj ects; and an object in a graphical user 20
interface conprising a first graphical object, a second graphical object
and a link elenent I|inking the first and second graphi cal objects.

Pref erabl y fAleaspdajt f thefinvenhien pravides desethod obdispdapangrepfesentatpins odligrapbicelct s,

t he sub-chaipn conprising, a_ br I (WP 1 he

Sub- chai 1 bEPRGS S S s R LR R st it bilS

i ncl udes anofgpplicabbjects andedistlayomg alepresentition df pink wlemtenthifpr dlustyatingd okl user
i nterface, e devi ri.sing a processor, nenory and an output port for
outputtﬁﬁg éeseahlﬁgﬁgﬁgggféplay, the nenory having stored therein a
program for carrying out an aspect of the invention. 30 The aspect of the

i nvention a j | e f r.\i . of
a5 eﬂﬁ@XDug O&ﬁ?%agﬁgpép%meﬁpa&m fRfm GRE ! g@map Whiett R

t he i nvention. FLOP 35 Most grap user” interftaces

(QUI s) i ncl Brdergblyi thasnegfrodpn¢ledgs digpayinesa linksdshain ofifapessertationsof graphicplul at ed
by a user. el graphi cal objects are often displayed as icons which WO

01/ 3334ﬂéOP 1B00/ 01720

Preferably the method further includes defining a sub-chain of graphical objects, the sub-
chain comprising a branch from a linked chain, preferably the sub-chain being selectively

displayable.

25  Preferably, the method further includes displaying graphical objects in a sub-chain, the sub-
chain preferably comprising a branch of the linked chain, and preferably the sub-chain is
displayable by focussing on a graphical object in the linked chain. Thus the sub-chain
might only be displayed when of interest to the user, thus reducing cluttering of the display.

30 An aspect of the invention provides a method of displaying graphical objects in a GU], the
method comprising displaying a plurality of graphical objects as a linked list. Thus, an
aspect of the invention provides graphical objects which can be navigated using a cursor
keypad. Preferably, the displayed graphical objects comprise icons. Preferably the links
between the graphical objects are displayable.

35
The displayed link element may extend from one graphical object to another to indicate a



-22 normal ly conprise pictures or diagramnms illustrating what the graphical
object is. For exanple, an object for carrying out a PLAY function may be
di spl ayedv@se1/aa344 con i ncluding an arrow. An object for eP€®aBaomg720rinti ng
may conprise a diagramof a printer. Such icons can inprove the visual
appear ance of the displayed graphical ?_nge_cts as well as assistingin 5
easy navigation of the GQUI. Effort is e to choose icons which clearly

depict what t bj ect doe dard". i cons are used and
are gener al P ?hfbég’ffﬁﬁqée&blg“a§ Ogé’iaﬁ'ﬁuﬁ{:?j%a %%epWﬁ?rF “’SF{)‘IS\}\%‘P&C“TSO“'I@XS Back",
“play” and ngfigfe thelddpRYahtheSBAEa HDAES Iﬁﬁ(}‘m@&asw’lha%\l'dr&he YihE Eleinbi rhighin used
10 and will be unsure ﬁ(ge feature r z*tl An a ect of the

i nvent i on pRBVEXIRRY agrags gﬁ’nw f dishinge et}‘f& ﬁ@p QQieﬁFew "sﬂFIaVé?Mld‘W?é‘r ein
the feat ur eiridscafibbpltianabl o aipathtbepldsh Bleigiaphizhl dbictB ForOANPRAME IR ElefBANGI NG
the form_in which the feature is di 51[?IE.{iag?/{eﬂ]f 15 Prefe abltéi_ one formof in
whi ch the f BusHScempdsegnanion onpn iconpointinglo thegjexpicanin thepath) Ay  putton may
be in the shape of an arrow. An aspect of the invention conprises a nethod
of controllin ear ance of r cal .20 object a GUl

net hod corrpﬁ“%s ?82 n‘Pﬁ‘B’ 1R Ao Sg‘”g{z‘ (ét?ﬁr?}m“ifrlu B“’Ctﬁhe lﬁ?faﬁ’rﬁ“c%ne 18%] ect
and a secondlememrnwemtpmmdnd fGlf eathgrapliieglfobjeed, indijadag a chdiee (5ﬂrfa$igaﬁd]fba$1&00nd
repr esent at ) abI ref era cli cal |

di spl ayabl e’ ﬂﬁha“% ? ig U a?cﬁ\?iﬁgw(?ﬁ(%y 36’)4{)@/6‘?%% V'iY(ng a
graphi caD oblemeiits cin be Bhed, tt]haenet@&kmetnlgadsﬂymprgaslerbg tlel wset, @yemngitout thest
representation of the 9@ bj ect and ubsequent.| | ayi ng.
second repr &¥¢ ‘r{oa‘%’%ﬁff Hé“b‘ie&Q‘Pf 3B 1Pesh CE e mﬁc’l‘ilpgrl%l% T}g" ﬁg?éfapglfﬁ

r epr esent at olgjectof t he graphi cal object includes an icon. Preferably, the
second representation of the graphical object includes a text description

of the graphical 30 object. Preferably, the display of the graphical
obj ect cycl As abptchetthe tifvenfion sttovirde:pa eranthain digraphimdl] oljects embmshib-chain of

renr esenat L Ao hn Ay Wi LNEAL AN YRGS, ARPALALURLAY of e

control I'i'ng~t rance of a graphical Tobject par at us
conpri sing glealmsalf@meqﬂiaallenbtﬁ@na f(Ap ased bmlastémtqm Obution” tlh@refaﬁblgrtarblm cal

ob) cct . o BE3sd Py 1EETR.D A P AREENIARh sRicfiont ARMPEMER i se

applicati onseét;(:&dt)tr on device for inplenenting a graphical user interface,
the device conprising a processor menory and an output port for

outputting a si naI to dis the nenory having stored therein a rogram
for car |29| n@refﬁlﬁ ly,aﬂ?ha%lﬁéeg sr@[—chaﬁ)é areflispiayeblg. Preferably a sub-chain is displayable

by selecting a graphical object of the main chain.
Preferably the sub-chain extends substantially perpendicular to the main chain.

25 Where, in accordance with another aspect of the invention, a second representation of the
graphical object is displayable adjacent the graphical object, preferably the second
representation of the graphical object is displayable as a part of the sub-chain of the first
representation of the graphical object. Thus, where the second representation of the
graphical object is a text box including a description of the graphical object, the sub-chain

30 will preferably include the text box and description in the sub-chain. This can be of

assistance to the user.

According to an aspect of the invention there is provided an apparatus for displaying a
graphical object, the apparatus comprising means for displaying a first representation of the
35 graphical object, means for displaying a second representation of the graphical object, and

means for displaying a link element linking the first representation and the second



5 Preferably the application execution device conprises a receiver/decoder
of a digital television. Also provided is a conputer programfor

per form moarssthod of the invention. 10 The different reppT/@mentzi ons
whi ch may be di splayed include, for exanple, an icon and a text
description of the feature. Thus a PLAY,,con (for exanple a illustration of
an arrow) nmay al so be displayable as fﬁé"mord "play". Thus the visual and
ot her benefits of the use of the icon can be obtained while ensuring that
the user kn&REESEHAIGeani ng of the icon from 15 the text description. By
providing the different representations of the graphical object, the

vi sual appearance of the GJ can_.be i .oved and the different displays do
ot ol ut t er AMRPToYded %an, ARRAHN G 8 CONTOLipg Hie; shpEaRitRlATARNIEal GblcpRan 3

i nvention, phghicgnises fifdriice,afie @ppardies gomagiiingathejfeclefinindd 1inkéd chafpdfay ed
can be set bé @hﬁdgser. For exanple, the user mght be famliar with the

i cons us@d EZRUHAIEEquire a text explanation of the icons. In this case
he may select that only the icons be displayed. In a second enbodi nent of

the inventiqgn, the representatio i.spl ayed can he changed. by. 25 the user
by sel ect nGIE PRI SCIRRGo Kreon LY PG o R EHB A Ohieoun 8 greay e

r Epr esent at irx]sbﬂinterﬁeé, tm@mﬁks] corhprisig meyps ﬁﬁdéﬁrﬁﬁg zﬁﬂrs't Sraplital b@je&tmbﬁgﬁ%phi cal
object as the "PLAY". ico er a an he "PLAY. icon to the text
"ol ay" by eSOt PR WPiset B dei e AR el gROT I Imbpe SEPRE} S he 1 1 st
represeration. 30 In a third enbodi nent of the invention, the display of

t he graphic o‘t;%n Cl a%g\,i t%pd%gab%a\qg?grdist pae. dir£ frer ent. re esi_lnct fitti).ons.

wi t hout i nt ePS8nTI8R yp{Qne RS = efalﬁﬂge,p FITEBP LY B BRI oS Be set
so that t hea giaplntadyea igedipe) thahppalascbmpyshemedns fovakpldying reprpeeatatibns of
representatjon.. .ln [ I [ t he displ ay .pet n the
i con and the™® e“f&l © Sgt%r?i%llg%lﬁ?&fﬁ%ggg?cqﬁ %r?$;r¥3§°n%§/%gln§§}e%§ %a%? gﬁ:@ﬁ%ﬁgx anpl e
of a cycl e & linkebétwearbgaphitalobpotads. 35 I n an enbodi nent of the invention, a
timer ig started when a representation is displayed; WO 01/ 33344

PCT/ 1BO f01720 -24 when the tinmer reaches a predeterm ned val ue, the

r epr esent at Abn prdvadegdy. therhnentivarigian offject irep grapkipalas¢ranterfase dompdisingetfirst f r om

one repr ese&ﬁg&é@%g@ Rl ofjQ aﬁd‘é@&hf?d {egpag&rﬁmnicﬁa raphfal edt St

description, or ONpPr1I'se a sequence 0O presentati ons. For “exanpl e,
the sequentEnlpelemept linking the ifiss anduageondh smpresesatinnse 88 obiectinamgrapicad #sasne

representat fn%pfaé@c&nlﬁ'ﬁmghieﬁnkeh Bhfif o (i:arlrﬁf%cts;t R B fa Erfaphical user
representations gives the effect that the two Trepresentati ohs are on

opposi t 801 aintesfagy cempsisingyd At g@phical object, a second graphical object and a link element
linking the first and second graphical objects. Preferably the object further includes a sub-

chain of graphical objects, the sub-chain comprising a branch from a linked chain, preferably

the sub-chain being selectively displayable.

25 An aspect of the invention includes an application execution device for implementing a
graphical user interface, the device comprising a processor, memory and an output port for
outputting a signal to a display, the memory having stored therein a program for carrying out

an aspect of the invention.

30 The aspect of the invention also includes a computer program for carrying out a method of

the invention.
HEAD TO TAIL FLIPFLOP

35 Most graphical user interfaces (GUIs) include various graphical objects, some of which can

be manipulated by a user. Such graphical objects are often displayed as icons which



The invention further provides apparatus for controlling the appearance of
a graphical object in a GU, the apparatus conprising neans for defining a
first repvesss3at i on of the graphical 10 object and a seponIB00/01720
representation of the graphical object, and neans for selectively

di splaying the first and second repr ese2ga}ti ons, and preferably means for
cyclically displaying the first and sec6nd representations. Al so provided

i s apparatus for displaying a represent. t|on of a g}rﬁ%hl cal object [Ln a

GU, the 1BOGRANX COMREIST BIBIFS Phi2FERERS Tpsyfating Spebiengganhical oyeet . For
repr esent at gxnpl, ah bge@rfapﬂatrgﬁg o0ty FICAY fimietlon m&;anédlﬁrﬂdiyea abseigue ficluding

di spl aying a seco ation. of the gra ct. Preferably the
appar at us f &t ¥HYY- ‘g‘é F‘ft tg}gémpgpg H‘F’éﬁ‘?‘ﬁ@f&ﬁé tggs Such icons
repr esent at I:@rlﬁlpr(hefﬂvmﬂlat ip(peadalﬁzp lofthic digplaed érlaplﬁéal aBﬂctS asc @Bl as assisting in
representations 0. The jin tion further provides an object in a GU
conpri si Ag %PSVP?%IgatI"é‘d’&él?%ﬁgtl on of the graphical object and a second
representati on of the graphl cal object, the first and second

r epr esent at e| I ect| vel I ayabl e ef er I i call

di spl ayabl e E ﬁﬁxlfg %E’II¥§ IH%II?PII‘a 9%%%‘4%%

bei ng used ‘I‘ﬁﬂi’nﬂaxﬂﬁd:oﬁ@a’wuied afduire gereudllytrecolgsisabli a:sIbemgmcoﬁI; u@mihgt forgardgt a

i ncl udi ng tgxt t.he .kevpa For exampl e h s. are .used
o enter i itk h oReY g THE -1 HPRRIRE ARG TRV Pt PA SR isBh fio

t el ephone &kl berunkire whhothe featire tdpeeseiendi ng of text messages. O her
exanpl es include television 30 renote controls used to enter text onto a
tel evi sion screen, for exanple when accessing the Internet using a

t el evi si on Aaui;pegt o thedioednvien prbegiss e grapBigalobikev hoasg afentwed diypldl‘bB:dEWbﬂbiyl
nunmeric keya t ibly a
f ew ot her k@yg atLI‘rg dn laﬁpt#ig%#P ﬁﬁrgﬁ&%%%;n(s)r%ﬁ H%{HP ;éh Qlﬁln%%eg ﬁ? g gzilt at
35 | east 26thadfcilturcmra$plmgi functions are requi red for t he Ietter»s of the
al phabe 5 with still further key functions required where both upper and

| ower caSe letters, punctuation and synbols as WO 01/ 33344 PCT/ 1B00/ 01720
_25- wel | aBrefecabintond fdraxafan whighdhe feefuraie displayeddn enirorefprarompleePEAY t ext

entry, eac g R af 2Ae%l gned a number of  functions, and the
user cycl ers%dt‘iﬁ))4 66 ﬁe aval | alglle1 functions by pressing the key several 5

times, the di ffer ent functions usually being viewable on a display. Wen

the user regg Qﬁﬁcttdir%eclﬁv%nﬁ&wmmﬁ&wmeﬁ@a ommsms Hehippdardred | bpangx'aﬁhlcal
sel ected, usually reSS|n sel ect noVi t he .di spl ay
cursor. 20t ol lrbbGéIeélw mﬁ%& owfvélﬁleg éeﬁrmaaéréttrewsefl@ﬂeﬁ ?féﬁ%grﬁ@n%olwect made
avai |l abl e, grchsdeid Ee‘présaﬂaﬁwmﬂe @ﬂiﬁﬁi@&ladﬂﬁécy the kit 8fd bR oREYeprabntatiddser ent

functions. For example, the "2" key of e i nclude the follow n
functions: bepg selectl\r;rgy displayable, prefer; I¥ly cycli%:a glsglaya g g

An aspect of the invention provides a method of displaying a graphical object in a GUI, the
25 method comprising displaying a first representation of the graphical object and subsequently

displaying a second representation of the graphical object.

Preferably, the first representation of the graphical object includes an icon. Preferably, the
second representation of the graphical object includes a text description of the graphical
30 object. Preferably, the display of the graphical object cycles between the first representation

and the second representation.

An aspect of the invention provides apparatus for controlling the appearance of a graphical
object in a GUI , the apparatus comprising means for defining a first representation of the

35 graphical object and means for defining a second representation of the graphical object.



A B Ca,b,c,2,Aa Aa A aAaAa)EcT, Qnd c and may further include
synbol functions. Each tine a particular letter, nunber or synbol is
requi redwohe3isey has to be pressed several tines. This cbpemBop/ocza be tine
consum ng and 15 inefficient. Al so, design restraints and the physical
size of the keys often dictate that not ,al| of the letters and synbols
whi ch can be accessed by a particular key can be displayed to the user.
Thus, if the user w_.s to.enter. a par ul ar |, he often
nas to Use AMREFtIPERMERITLPPTHE TRRn Lol Sy e AR erhoing
Sdc;\liE létr iYonkV\:h'%ﬁbhlgﬁ ubuae@texffw‘e tﬁea@mmﬂgipasmg arpedvietser, pleaoe andsard @ltli)(lﬂ@bﬂgﬁ‘_ a
eyboar u. e at is ere eypad is
desirabl e;  PHBURRGR S‘ﬁﬂagtto %}sg%ﬁlt em%&@q@ﬁggéﬁqrﬁf‘ié}?erﬂg8pr°ﬂﬁnétﬂt5§€‘t‘%§$ Opthe
i nvention payspdasf tie ikesnpianl havi ng keys for performing functions, each 25
key inclgding a function option, wherein the function option of the key is
changeable. I n an enbodi nent of the invention, each key has only one
functi on opPiefotally the applizatiaD ekdeation tbvdck eymmésed aoretsivdrticpsdes € digital t o
carry out that.function. By providing that the functions options of the
keys are chi&ffy¥4Ble, it is still possible to use the keypad to carry out
nore 30 functi ons than there are keys, but the effici ency of use can be
i mproved. ferab ..a _set of opti n late for the
coypad. -t heA PR ast i defhuSipifgeap e Bt St e BRI Dl < Lo be
used inlébne task for typing only nunbers, it would be |neff|C| ent if, for
each nunber | 0, I 35 nor
Cao U o Ak B ep R ey AR Pl et
"nunbers", taxkdegcnig®d of thel fyatiwe. JhussBUAYcen (tfqr dxhleplﬂ%flusttmtlblypéart dreow)
required nu [ ' d 5 Wh / 0/01720
-26 to typel%:gﬁarg'(é%f’@ Skﬁ?h%‘%aég &lggé?c!t gf‘ g ' ?é’ﬁ%ﬁ’gtv\éw%%%’d%ﬁ%ggefﬁw és%
keypad. Thusf thericon candietablained exthile ersuping thatibe hsee knatesdhé meaning ofihe lomsfrémr t he

. P8 B AR SRR S U

changed f or visusbappsgienet Ceféh%G%@ﬂné)emeVad pegd Wﬁtdi nj displags dopatichitst ther onl y
some of the,kpysicW.gRkide changed. An aspect of the invention provides a
nmet hod aiding entry of data into a graphical user interface (GUJI) using a
keypad, the nethod conprising defining a plurality of tenplates, 10 each

tenpl ate cogpy E?s't Rehbddiakht 6f the liﬁ‘\f‘errxtl&nsthé SdprdsBfaticty Hede g%hﬂ,%peﬁtctqt vehe
i nvention provides apparatus for_use in entering data into a graphi caI user

i nterfad@ udifhlgyed %lgﬂpssaby ttl%*eap%ﬁ’éﬁltpé > RS rglﬁhfdveéarﬁthat\atttt}g? igops used
tenpl ates, aﬁﬂchbt 1eqiiRd AeRt expRAAFOh SF 1hg icdnS Cln thik cAsd RE tia) B&edt Bat bH1§ tHedydrad. 15

Preferably t cﬁspla n‘BI ates are displayable on a display.

In a second embodiment of the invention, the representation displayed can be changed by
25 the user by selecting or focussing on (for example highlighting) the displayed representation.
For example, if the representation is set to the graphical object as the “PLAY” icon, the user
can change the “PLAY” icon to the text “play” by focussing on, for example highlighting

or selecting, the first representation.

30 In a third embodiment of the invention, the display of the graphical object switches between
the different representations without intervention by the user. For example, the preferences
can be set so that the displayed graphical object cycles between two types of representation.
In a preferred embodiment, the display cycles between the icon and the text description. The
cycle time may be adjustable. An example of a cycle time is about 2 seconds.

35

In an embodiment of the invention, a timer is started when a representation is displayed;



Preferably, a nunber of different tenplates are provided, and the nethod
includes the step of selecting a tenplate for use. Preferably the

appar at uwéor/sisesr conprises nmeans for 20 selecting a tenpCEIEN0/0TT2e
different tenplates preferably provide different function sets for the
keypad. For exanple, a tenplate may prO\rQ de the capital letters Ato J for
the nunber keys of the keypad. A diffe nt tenplate may provide the

capital letters Kto T, dso diments of the inyention

Gober fbed hafen e s Mg e el imined Ay B AR L FOFERER B use
Wi th ten keygrétnthtin hgibeaitect]yfran did epreentationioadoted for eidi@lrkﬁyrﬂa}d: icay

i ncl ude nore keys %8d i1, ma¥ be ossr ble to represent the ghole all%)h%i)et on
the tenpl at & hetir seanivd of g REVEEHS Sy heban FrLaena iy ar BBt Al en

]E enpl at esI rra%qulafecepcrmpxdwﬁtatmﬁg rreypbmliar;gogressﬁbrefcﬁlem@nﬁmmmeSeprésekreydnow d,

or exanpl e different n e variants rent nu rangerrent
of keysn%anan%tb%JP§n ﬁﬁ‘%% g? ﬂ?:ehsﬁfl'é%’f%?grepf&ﬁn fhens §We$‘g’ﬁ§?§°§3g?t Mo%ns

m ght be i nedputestatiohs asecdh dppoiiteataees of hepidhihg esient t enpl ates being provi ded
corresponding to different key layout of different types of keypad or
keyboard. The term keypad used herein is preferably to be interpreted
broadly to iTheinudﬂioalfdrt}deprbr'aGSS aplpmtusgorammmr@yh@dppkme@rf a gtapmoﬂs)byect t he

i ke. Thus th bl d troll h

e comu oG E AR B58hE: B D HE b 0P GRl HF Be B 2155
- 27 Pr efl@r abbjgctt s1el asédoad representidion tafighes gaphro:il ahijepl ayd mgartshier tsdnqjivalye, for
A Ob HPta R 8 TirgChn s G 3R Y HesRlanbl, Sl SrPRranfT SR B oyhty 1 1Y

of avail abl glsP es are di's he user

choose one dfspllatmegdlesfpbtaaynédectoedpebmcsestaﬁm use. 5 1n a pref erred errbodi ment ,
the available tenplates are displayed as a grid, and preferably the user
selects the desired tenplate using the cursor keys of the keypad. The user
may al t er nadsopedvwdedseappardfub fCHrdeﬂplaYﬂE\ﬁirmeseﬁtetriomofarQﬂpéical gpdchineyGUdkthiece,

for exar{gl e %a%ﬁ%smanf ﬁ?ltn@&%%rydlesrﬁ%&&din%r&'l?&% &hﬂe %r‘d@ﬁ&il gﬂrg?toe{ dt he

tenplate’in confrguratton corre e arra

rel evant keysansffor squpbfdhsnhmer sdispyd rePWéeﬂﬁ%IOh@ﬁther@mMéOmetspl ayi ng an
i mage of a keypad. Preferably the step of selecting the tenplate includes
novi ng the i mage of the keypad relative to the tenplates on the screen.
Preferably Preéerahiythe snpastisdyrtheepornpriseimenss for diselpyingassaeencegiyapreseniaiens t he

appar at us ﬂéw@&?tfh%ﬁpﬂ %/mgrrevmrmse@&aaseﬂrwenmadsng the keypad inage
relative to a di sp

ERGERRR IO Ere MO RCC  IVR TTETEIRU
of the keypg@phialubjstt sl ayeadnd Tdpeeskmytiuit ofahe gney}acﬂ Rbjeck eyephdt f@kesady 20
Lo o B LSRRl 2ROl SRS S RGMRSRAS T L
Preferably the user noves the inage of the keypad relative t o the tenpl ates
UsINg CUrSOBHN.SCREEN KEYBOARD
25
Devices having numeric keypads are being used more and more to carry out tasks which
involve writing data including text using the keypad. For example, mobile telephones are
used to enter information into the telephone memory, for example names into telephone
books in the phone, or the sending of text messages. Other examples include television
30 remote controls used to enter text onto a television screen, for example when accessing the

Internet using a television having a receiver/decoder.

Such devices normally have only numeric keypads having a key for each of the numbers 0
to 9 and possibly a few other keys, for example # and *. In order to be able to enter text, at
35 least 26 additional key functions are required for the letters of the alphabet, with still further

key functions required where both upper and lower case letters, punctuation and symbols as



keys on the keypad. 25 The functions of the tenplates maybe set out as
QNERTY keyboards, the keyboard being split into various zones for the

i mge of waerkBypad. For exanple, in one position, the kepgpagboraobe used
to enter the letters q, w, e, a, s, d, z, x, ¢ and SPACE. 30 In other
enbodi nents, the functions of the tenpl .akes are set out i n other ways.
Preferably, functions used often by thé user are arranged so that they
appear on m)r t han o$|e Iate Preferably, the tenpl ates may be

cust oni sed HS‘/‘ PhecchRigy et ‘?{?ﬂﬁlﬁ ons provided by a key of the tenplate
keyboar d rray conprise nore than one 35 letter, nunber or synbol. For

exanpl e, t he, keypa used for a ke sed to
enter a texf g‘t"r"f’h@‘sypg%r S§Q§ cEt ey Bac\h}ﬁ(%éﬂrol% yphﬂll\ﬁ ﬁf?é@%‘gai‘um%er ot
PCT/ 1B00/ 01 f@tions2éhdRhe tisst apélys thtdugh kieysyailatie fanbiads bypretisthpltiryley soverilhe

ile th t he t d
2t el ade. fop Sachfat tupb s Sl oPine vEBRBRERE dihrt TprlipB B FReRE et
5 An aspect thefdedifed ﬁimﬁemfdrﬁm Koyttt flmstien ivetlbmet, afualipbe prasging at selacs] laag a

keypad, the thod ncl. el t | at e I ng..a set .of
o e 1o Reving YRt et rsog B SHiDR s PR RYE » SR oF RGeS0 gt
appar at us f madeavaitabile) gadtia:teytoﬂtshe lagypad hexypardly rélites to ];é}zeaqb difeadnti fint tioak.UBdrng

nmeans for dis i.Ng.,a, ke te ate Pr ef abJ yparatus i ncl udes
means for df ‘pz%]/iﬂheg%kfﬁé&:%ypﬁ Y rsinds égu gﬂ ‘means for
selecting a tenplate. Pref erably t he di spl ay of t he keypad tenpl ates for
data entry is sepa e tr n th Ms ppl i cat hat the apparat us
may be runni ng. Eﬁaéexa]rlr)b R??‘?hegap’%?laguﬁs)"#sg %%ﬁrﬁ g a web browser
application and data needs to be entered in a dialog box, the user calls up

th Kk d - Wh : I . i i

Pref er ably, “II(HEE A brbbTRRER, Flbh bike b pere Rl RREr BRALERRIAAR 011y
of appli catisompired thehey dpplarbaprrssedzever émas pBus cledrlytdas be tiversohsyming awd
provid €35 anm@ﬂf?: én? aI‘-\isQ N 3&%, Ilégﬁ‘zgﬁ'ts gﬁd’ the ?h{fs%al El%)l)fatﬂ‘@ ﬂ%}'isrlﬂten i @HQ{ ﬁ;d’%l user

i nterface, rising a processor, and an ouf put port for outputting
a signal toalh helpttetyandwmbpg;vrtmhqagbgﬂmead bhapatipular kaysgn kedisplayestder yi ng

out an aspefb y@kr. Th t{@lﬂtﬂymtmes Breete%@wulartaﬁeﬁm@pmoﬁh@tﬂt&rha@?osusétored
therein a I|brar ad |ates and preferably further has stored
therein a Imlgriatdf"@ﬂ% tﬁﬁkFYrﬁ{Q@BaCtZ‘S‘tth‘e aspect of the i nvention further

provides a library of keypad tenplates and/or keypad i nages.

20 A solution which is used for some models of mobile phones is to include a QWERTY
keyboard, but clearly that is not ideal where a small keypad is desirable; the keys must

remain large enough for use.

An aspect of the invention provides, a keypad having keys for performing functions, each

25 key including a function option, wherein the function option of the key is changeable.

In an embodiment of the invention, each key has only one function option at a time, so that
the key need only be pressed once to carry out that function. By providing that the functions
options of the keys are changeable, it is still possible to use the keypad to carry out more

30 functions than there are keys, but the efficiency of use can be improved.

Preferably, a set of options is arranged as a template for the keypad, the template being
changeable. For example, if the keypad is to be used in one task for typing only numbers,
it would be inefficient if, for each number to be typed, the user had to scroll through 3 or
35 more letters. By changing the options of all the keys of the keypad to “numbers”, a key need

only be pressed once by the user to type the required number. Similarly, if the user wishes



An aspect of the invention provides a conputer programfor carrying out a
met hod of the 30 invention. GENERAL Where reference is nade herein to

gr aphi calwand3sther objects, such termis to be interpreterdr/m@biobroadl y. In
particular, it should not be interpreted as inplying that the objects are
defined by object-oriented program coc_le2 WO 01/ 33344 PCT/ 1B00/ 01720 -29
The met hods descri bed herein are preferagly carried out using an

application execution evice, having a sujtabl. r a d.processot..
Dt b abl v 1Py e JE Fara iR stihd Shika Rl E AT TR GRS
t ransm ssi ORsters vall Bajhchiled inehenmptibmdsr thbkesefunaipnd) eeduaing echumber dffurttions

recei ver/ degoder, such as a digit r, ..anal ogue television

recei ver/deggﬂé%h.wm& Hé?ri%i%fOIF{?efP%?%%ﬁge % be carried out by a

nobi | e tel ephone, a conputer, or another device. 10 The inventions

described herein also.extend to g conputer programfor carrying.out any of

t he descgi bEEf?‘?Fg‘ElP{oﬁ‘&,keéﬁa&E% age H%%%F tie S0 45 4,1, Pt AlSReH VS o i

t hereon a pegipmaifor dnby sobde ofthaigyoniighaby clfngedhe above net hods. The invention
al so extends to an application for a receiver/decoder arranged to perform

a nethod of any aspect of the invention. 15 The inventions also extend to
conput er pr agraapecp bb thecihsentibo providesial metbahpidingi engy ob dptatiato a grapliiverueerand/ or

conput er sof re rades. , Suc 0 . progra roduct s.. be,.. for
exanple, tr 5‘:&? °t {@Q%t 0@ ?Jls(eeyrpaﬁl’rt(ﬁ)emnqg%%& AATREE 5créé}r??fnrgea @?Eallgjg&t@?‘g\lﬁﬁ’e

cabl e or0Osatahltéempatelbomadsiag b set B Gincorsforthe geypgdam product s nmay be
provided on a disc, for exanple a CD ROM The conputer program product may
be tangi bly enbodi ed for exanple as software 20 stored on a storage nedi um
such as a haAndsmtctsK tierinvenkien progides apporatusdbrause liw emtenng data mto agraphical iugeral .

Thus aspect i i r 1 de: g duct
compr i o1 ng. Hiizct iSpk PERLAAR. bt coBlpR Y Tl o UP ol BRRRERTCC,
obj ect wi t hcanhgaisingoaoist obffunetisine far theskeypadout er program product for use in
definingsa graphical object in a graphical user interface conprising: code
for providing a | ook object which controls the appearance of the graphical
30 obj ect; Pueferadythettemplptes sicdiismlpyablaoagdisplslij ect whi ch control s operation
of the graphical object; a conputer program product for use in a method of

controlling the appearance of a group of ) )
Preferably, a number of different templates are provided, and the method includes the step

of selecting a template for use. Preferably the apparatus further comprises means for
20 selecting a template. The different templates preferably provide different function sets for
the keypad. For example, a template may provide the capital letters A to J for the number

keys of the keypad. A different template may provide the capital letters K to T, and so on.

In embodiments of the invention described herein, the templates each include only 10
25 functions, for use with ten keys of the keypad. In a different embodiment, the keypad may
include more keys and it may be possible to represent the whole alphabet on the template.
For example, the keypad may comprise a keyboard. Different templates may be provided
corresponding to different types of keyboard, for example different language variants,
different numbers and arrangement of keys, and symbols and other characters. All the
30 required functions might be included on each template, the different templates being

provided corresponding to different key layout of different types of keypad or keyboard.

The term keypad used herein is preferably to be interpreted broadly to include all devices
having an array of keys or buttons or the like. Thus the term preferably includes remote

35 controllers, telephones and computer keyboards as well as other devices.



graphi cal objects, including code for defining a plurality of different
di spl ayabl e groups of graphical objects and for selecting a group of

gr aphi calwobj/asus fromthe plurality of 35 displayabl e grpapsBooaionput er
program product for use in a nethod of controlling the appearance of a
group of graphical objects, conprising 9de for defining a displayable
group WO 01/33344 PCT/ 1B00/ 01720 -30 o graphical objects a conputer

program product for use a od o ntro n arance of a

gr aphi cal oBfedtbly Hleyegiaéﬁiﬁha%'s ﬁiﬁéiép Oi dismingt etear% ?%Fﬁgﬂl@%@bmﬁ ggreen
defining aopd wn@}idtériér Q’iev&ii(ﬁ;pMﬁ’&hbl?bjpﬁﬁ&ht?bem&sle(bémﬁlﬁles geapplaged arabj ect
for use in di@i ying a. repre entatio of ..t he 8 I}Tca obj ect; a conputer
pr ogr am pr oBiF&r2bly theiser is AbLS o ehoqETens© gwd¥ﬁ&ﬁ@ Hﬁg T PrY¥e ol ements for a

gr aphi cal object, conprising code for defining a set of fixed el enent s

" poat able oA BREREL ORI Al SRS TBYTea B sdmethBRbof

di spl ?yl ng ﬁheru%@rr K50 Bt ld@s!i?edftempla@ ?gin'g ltlﬁ‘a’a‘éurﬂ{ﬂ jkegd off the &?ﬂi’adp ffhﬁ aber lti@e@:g
Interface, ris Qr, ass 1 Ng, a ur r I Cal O jeCt
et ey asiemsyel e R o ferstdp S Lot saypols SR eltstr /Bt g PR PP oI | g 10

t he' appearance of a graphical object in a GU, conprising code for

defining a firs i spl ayabl e ent i cal object .and for
SO 1A TR A R
code fono0di pheayiraggehieat sethenelevanp kesafttiant k@ipad afyederebly, thhendihadsincludes
represent at a Cco uter 0 in a th af

i Splaying. SeppuRRAR a0 LERSTRE T ERIGHIE tnetip HEFrcsPud mEThAE s Tpripds

repr esent at movingtheinagd 6f the ekpypad adlatolejte tie terdplaek ay thegemes.econd
representation of the graphical object, and displaying a link el enent
linking the first representation and the second representation; a conputer
progr am pr oPefdratilp rtheispparatus famgieh aoclades codispleydtilaeyed mmgeathenappamfus

et i nd>a WeREDy pRbyidin@ R A mlREL el SRoF ifonc ARG 3 ARUGRATO B

for use in wmpktdsod of controlling the appearance of a graphical 20 object
in a graphical user interface, conprising code for defining a first
graphi cal object, defining a second graphical object and defining a |ink

el ement f or Plefandtilnghe displaytaag|of éhs] image of the keppasierethe sersgn aelydenthgsterfadr  use
in a methods.pligh §0 irﬂé@ewtHe%&ﬁa?lQ@B@&kﬁ?%%doﬁ’htgfa%n'o?ﬁé vs oﬁlaikeﬁ;aa chilvéty

graphi cal user 1 nterface risin l'ayi’n resentations of
gr aphi c3P ofspreenstyanef lfedPani%ﬁPthifaﬁg thys itémdéélmeatls foRthef a}@u ofkeyeprethent for
illustrati ngmglalté dHowa R0 BELABERY BTt &l laphitect s; a conputer program
product for use in a nethod of controlling the appearance of a graphical
object in a GQJ, conprising code for defining a first representation of
the graphi cpdefe@m;aqie 1RB0mAvEaRORthge SP IRIRPHA leREivefo thh eergilaphigid cpfirect
and code for selectively displaying the first and second representations,
pref erabl y &) EPP?&‘@VW“%isplaying the representations; a computer program
product26or use in a nethod of 30 displaying a representation of a

gr aphi cal O‘P}leeiﬁnctlons & t}thefnp?a? rgpnrialy ou? Q{V%RTCQ R yberdQ,Qhe keyboard being

split into various zones for the image of the keypad. For example, in one position, the

keypad may be used to enter the letters q, w, ¢, a, s, d, z, X, ¢ and SPACE.

30 In other embodiments, the functions of the templates are set out in other ways. Preferably,
functions used often by the user are arranged so that they appear on more than one template.

Preferably, the templates may be customised by the user.

The functions provided by a key of the template keyboard may comprise more than one
35 letter, number or symbol. For example, where the keypad is used for a web browser, a key

may be used to enter a text string, for example “http:\” or “www”.



a first representation of the graphical object, and for subsequently

di splaying a second representation of the graphical object; and a conputer
program wodusid4as herein described for use with a receiperiroooter. 35

Al so provided is a conputer program product conprising a nenory and
processor, the WO 01/ 33344 PCT/lBOO/Ol?é& -31 nmenory having stored
therein an application, and the processdt (under the control of the
application) being adapted to carry out the any of the methods descri bed
herein; a cé?ﬁ&f@@% thﬁk@@@%ﬁ“ﬁ%ﬁ&éﬁ”@@ﬁﬁ@é}ieﬁ@m&n yhdg thesergmtenthedatdg out
any of the nethods described herein; and a conputer programfor carrying
out any of the nethads described, herein. Sdﬁlso provided by the invention
is a conput &M asBEA b Lo PIYIds G temBletsdor m&rasd: £refﬁﬁab’érth?ﬁmmlatwrryi ng
out any of HRplapAIORASGEE described herein and a conputer readable medium
havi ng stored thereon a conputer program product as described herein. 10

Al 'so provided is a signal tangibly enbodyi ng a conputer program product as
described Raraghddt oflthe invementpréniddsir héed of vriig da@ uelp Aadysidbme bl | y as
herei n descri ped mjkh,refere ce to .and illéﬁtrate i.n the acconpanying
drawi ngs anBicHdmgsslegings i5Tplat somnrisinga sLOfIRCtigRS tor thsdieypads wi th ref erence
to and as illustrated in the acconpanyi ng drawi ngs. Were aspects of the
invention rg|late to_graphical,. objects, the invention pyovides a nmefhod of
o i ng- ¢ nEhegisPE B TRt Pice PR or ST e TGyt e

g[) aphi cab olypaedtss %nhdingl rﬁiéhnk (foxgdﬁsmhﬁyg algcemr espntat Pesaly thdgppdradizhi cal f
obj ects on a i tabl e di ay., for exa e 20 .a television screen or LCD o
a nobi | e tel& 8?13‘,%1%@‘ ﬁigplﬁﬁ‘ggﬁrpélgﬁﬁ%{a% kSHfagéf‘Eplfl{‘?ﬁﬁ%‘gW%@. for ‘?ﬁ‘é"t‘i“ﬁ\?ent i on
al so provi dempsppar atus for carrying out the invention, and the nethods of
the invention, preferably using a suitably progranmed processor.
Preferably the invention finds application for digital television, and

pref erabl y Prefuibly e dispday ef the deymadttedphates ifamdataTéeryi is gepatdte fromaanybaher
enbodi ed.i n_a,receiver r. £ exampl ex fQr digi tal television.

Feat ur egs of RGN pﬁé%ttt{sléi%%%g%ﬁles i v%enliﬁlg%ﬁé' Iél%rse%?lln e RSP argrglé S Hrefefanl y
provi ded byweb powsasipplicationlimst dateemaedy to Hegntegeddnldéaleg o tessearcalinup thenor y

of the recgj : f [ ej be
carri od out Oy FATAREEHnH Py Bl b1 BRAIATRAGEER, PRAHECHE BTk

t el evi si on tempbite/applidativnden be Talled fronma plueadity efapplicationiein'the appdrahsy ei N may
connote a receiver for receiving either encoded or non-encoded signals,
for exanple, television and/or radio signals, which may be 35 broadcast or
t r ansmi 20 edTpaspestef the Hwentipnalse provifies aparplig#ipn skecytien devitedonimbernensing f or
decodi ng recahmach ficdfidriice FORRALRERpocRborSMeRofyRREhY SithHPER U oatpiRihe

i ncl ude a decoder ) ) i )
a signal to a display, memory having stored therein a program for carrying out an aspect of

the invention. Preferably, the memory further has stored therein a library of keypad
templates and preferably further has stored therein a library of keypad images.

25
The aspect of the invention further provides a library of keypad templates and/or keypad

images.

An aspect of the invention provides a computer program for carrying out a method of the

30 invention.
GENERAL

Where reference is made herein to graphical and other objects, such term is to be interpreted
35 broadly. In particular, it should not be interpreted as implying that the objects are defined

by object-oriented program code.



WO 01/ 33344 PCT/1B00/ 01720 -32 integral with the receiver for decoding the
received signals, for exanple, in a "set-top box", such a decoder

functi oniwg@oi/ss3eonbi nati on with a physically separate receCT@Eoo/00T20sUCh a
decoder including additional functions, such as a web browser, a video
recorder, or a television. 51t wll bggyunderstood that the present
|nvent|on has been described herein pur €y by way of exanple, and

nodi fi cati ons of det an, be, nade inth e of the invention. Each
foat ur o i odhe gufady eiceBRLERFIES GrEI Ay SPUMG o0t SURE ShAPBICEIoN FRCKISH e

and dr awi nggevidhavaig Daitbl9 prdiednmedipoessant |y or in any appropriate
conbi nation. Were features of the apparatus are descri bed herein as "neans
for" a particular function, it is intended that those terns be interpreted

broadl y andpast@ally &ecinediltiyndn@latd tattke roadoasting@nd beelving dfe@nimisdons. parti cul ar
enbodi ment of the invention described herein. Features of 15 the apparatus
are, in preferred enbodi nents provided by a suitably progranmed conputer
or conput er dnyafithd methodeioue any bt chitied appby atdesivardecpderf wchhs ¥ dlgit@w'nded by

pr ogr am  For st e R sepiypadeenien ileha e PRI B e SriRibiy

processor, ﬁﬁmﬂ&hmmh@mxhcﬂﬁpﬁe@@ﬂﬁﬁﬂﬁideﬁaf exanple a nenory or data
store. 20 Features of one aspect may be applied to any other aspect; nethod
features may be applied to apparatus aspects and vice versa. Preferred

f eat ur eq0of Thdn‘mvmiaaedﬁscﬁbed deteinarisovdxkdnd noavctrepulerrogrimdor @uyaigyoubynyaty of

exanpl e, r e o 0 ramﬁn i whi ch: Flgure
1 a shows aﬁ' \tl)&\?secrv cgr\r/lvgdé ({15 dt%fl%: Py ?rgl %l"e evi €1 0 Ssysdtt ereo"l’—apr

shows the gémearafingow ny ddhua‘t@vofneﬂhds |Tlteenmt1¢n/aﬁlsct cedtcmds Blamrapshwtlemfor
Figure 2a ig Ffi’zer‘?&‘éoéjér%%ﬁ‘%‘eco @rer&lf%gtﬁEéé gﬁeﬁl&%ﬁ%ec 5 in%]{ijt‘r?ot 2b shows the

architecture™® rver "her t he
architecture of the receiver/decoder; Figure 3 is a dlagran1of part of the

hi erarchy of, W daets: M eQ{eH%%I é@h&ggf g@g&' rEaugw@ésj fn%l %h&&@,t&' agram

of a widget appearing on a I gure cation
in menory ofofxaveandlor ppripiersofwaiuggradesc §uéh domputen program E@d@@iﬂn@t{ plfery of

the web broé!\,@a%\;ﬂ %{tt%ﬁ%é‘é Eé?ﬁo%?Q%é&éZa%Poenﬁ%%nyog%&ﬁmﬁp cHHOVE sAelligMOt €

control for dating t
broadcast. The computer program products may be provided on a disc, for example a CD

ROM. The computer program product may be tangibly embodied for example as software

20 stored on a storage medium such as a hard disk or volatile or non-volatile memory, or as a

signal.

Thus aspects of the invention further provide: a computer program product comprising code
for:
25 defining a look object; and
associating the look object with the graphical object;
a computer program product for use in defining a graphical object in a graphical user
interface comprising:
code for providing a look object which controls the appearance of the graphical
30 object; and
code for providing a widget object which controls operation of the graphical object;
a computer program product for use in a method of controlling the appearance of a group of
graphical objects, including code for defining a plurality of different displayable groups of
graphical objects and for selecting a group of graphical objects from the plurality of
35 displayable groups; a computer program product for use in a method of controlling the

appearance of a group of graphical objects, comprising code for defining a displayable group



ure 7 illustrates a further screen display of the web browser; Figure 8
ustrates a further screen display of the web browser; Figure 9

ust r atve@ 033w t her screen di splay of the web browser; BCFigpone7200
ustrates a further screen display of the web browser; Figure 11
ustrates a further screen display of bhe web browser; Figure 12
ustrates a further screen dlsplay '% e web browser; Figure 13
ustrates a further screen y of the web browser;
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ustrates a fturther "screen browser ; gure

ust r at es aPlpralityef grapiyiead wbirs ﬁF‘éi?méPf lﬂﬁ‘egr\%}bcaé roBigsEfor usgiig GrSélamg a
ustrates r@résbﬁtsmrofwg%m&u 8&[3@)/ an)mbﬁ‘t%r MR Brall V&R for uSé B Bethéd of

ustrates a further screen display of the web browser; 15 Figure 20
ust r atSes pepdaging kit ofederaqnis far agpaicad pbietiecomprsing eadeder defiring aset opfixed

ustrat es cRnfettstcdffmohch @r?s'f'anﬁléss&ﬁ'ltl‘?’é’g\'@}?hl&zi~I %bj‘é@(bcmg 'foN&Sining PR r@pe%t?able
ustrates a further screen dis 0 browser; = Figure 2

ustrat es e]ﬁmFEFF’t hEQMRIEGT PESIYN §{9|dasﬁ fRyruse e m@boqo?fdlmv&ymg anpgefieetamn of
ustrates, gr Fh%ﬁl h8fecSif agﬁaghféalﬁﬁéﬁa{teﬁicet&%p%m Qé&wssen?&lng 5?%3‘82&

ustrates urt her screen dISp ay he web rowser,
ust r at es 2@phig#hiset depeds %q%rmuw Pfﬁgr%“h arodage for uades meﬂmﬂ@lﬁ pentrpiling

ustr aipes yR - ppedifde @fcraegﬁpﬁiibﬁpélﬁ%t% at GBI V%lﬁlﬂi’f's&‘é’s&ﬁe for Ukl 3%‘1rst

ustrates a further screen disp of the web browser:; Fiqure
| ust r at esdisplayFble spreseptation af §;ﬂf@;{‘l%¥ o andpiopAetiriag 2 seo @ljenlwaéb

i[lustrat esre%ré(sbﬂtﬁtlftﬁ{ of&ﬁé Eﬁ'ﬂhi@hlsdﬂje%y Al cb&@fo‘ﬁ’@ﬁpﬁ&ﬁh VSRE secoEd %Fe%exﬁéﬂdns an

exanpl e of a_graphical object formed b ure s a further
exanpl e of adJa?eaEH}ec%xlst EﬂBf"éE’itatF‘B’P n%&mBPutf"i P’ioﬁ{fm pﬁdﬁ?}r@r 3‘? insa gethd ¢fer

exarm: e o]t displa iR h(‘g@ellphﬂﬁl @@%ct;mﬁm@wotaé lfolr ﬂgsplayﬁggtbﬁ@t I%ﬂrgg@taaqoh u]gmate[]
exanpl e ca ec or ilin r.e is.a further
ool o181 Eredfial Rhicsh aiSht » regpHLPEEniAion AE he teapBmLO e A0 displsy e,

ex arrp: e 011: aligk anhieﬁalhnl@;ligb fhetﬁritﬁéﬁf&ﬂdnfg;{oﬁ hx}d tRg secolrd Gdpreseddtions acimﬁdtéger
exanple o object fo ti,ling: Figure 38 urt her
exanmpl e of Bmg Eﬁlﬁ g B'Jsgb‘lafncg{hﬁgafﬁ‘%}/’trto’lﬂgg% appﬁ?‘g’&‘-‘r" Ofﬁph"laﬁ%bﬂ?"ést@s t he
met hod of tagnaplgcagmaqmlﬁitaﬁce,cdamsmg c&ﬁf&ﬂ@ﬁhﬁgéﬂmﬁ&bmlxﬁoﬁg@}ﬁ@l objeage

ggﬁ ?.rBOO}:b?.g‘%gné %er program proﬁuct?é’ %gé m%fmé%h d olf%gn lhxpgrﬂle appeara ce o a gr\zla\gucag[/ 33344

20 object in a graphical user interface, comprising code for defining a first graphical object,
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defining a second graphical object and defining a link element for linking graphical objects;
a computer program product for use in a method of displaying representations of graphical
objects in a graphical user interface, comprising code for displaying representations of
graphical objects and for displaying a representation of a link element for illustrating a link
25 between graphical objects; a computer program product for use in a method of controlling
the appearance of a graphical object in a GUI, comprising code for defining a first
representation of the graphical object and a second representation of the graphical object,
and code for selectively displaying the first and second representations, preferably cyclically
displaying the representations; a computer program product for use in a method of
30 displaying a representation of a graphical object in a GUI, comprising code for displaying
a first representation of the graphical object, and for subsequently displaying a second
representation of the graphical object; and a computer program product as herein described

for use with a receiver/decoder.

35 Also provided is a computer program product comprising a memory and processor, the



-34 Figure 42 schematically illustrates the operation of a virtual

keyboard; Figure 43 shows a typical mapping of characters to keys on a
virtual Regbosa3e4 Figure 44 shows exanpl es of a virtual Reym@od;20and

Fi gure 45 shows typical dinensions of a virtual keyboard. 5 Overview of a
digital television system An overview of,.a digital television systeml is
shown in Figure la. The invention inclué a nnstly conventional digital
tel evi sion system 2 .t hat ses the kno conpr essi pn n1to
transmt coMSosy: BRYieg griegt ?F‘Qr?&la?&‘qaﬂorh@ ﬂlfé%r%‘felssor @eéé é’§ M 3 in
a 10 broadcagglicasn) béing Qd‘a@te\d@@ca&trycﬁugthb ahy &f timbtheds ®adrbel ua*eﬁalalcymputsﬁ ream
of video signals). The npr essor IS connectedq%g a nuIH%Frﬁ and
scranbl er 4PWT3I“PWR%%°‘§“I’“FH@ arﬂﬁ‘l’&r?rﬁlfcgf@f‘ylﬂg Puiapy Qfdhe methpdsydepq ﬁ‘f Pour t her
i nput  si gnaksd a eSHRITE! REgrhieof dadtyipwut aiBl dfelethods deséartediteti;Onpr essed
digital signals to a transmtter 6 of the broadcast centre via |linkage 15
7, which”can of course take a wide variety of forns including

tel ec?)rmuni Q\d’do: p?ﬁﬁdléd B the iziihﬁltﬁ)ﬁ ans ln?mpmr Badabi@edium ?m%th me@gﬁ&bh@
3|gnaSV|a uplin towards a e t,ran ere the

el ect roni caPTO¥™ 3R g’éé@%ﬂg SR gi?f t‘ ‘glaéd%flﬁgﬁéqmamI"‘lcﬂ‘E'p“t'i‘bre‘f‘i;‘bgart h
recei ver 12megnvieiingtitd thetedn aRomboteiprogram odltt asiesclilsd hessid. ed by t he
end user. Oher transport channels for transm ssion of the data are of
course possible, such as 20 terrestrial broadcast, cable transm ssion,
conbi ned 0saiédol proeidedsl e sighaiksngiblgleaphdyirg mesmputbsprogiam prothect as gesatitsed
received by . receiver 12 are transmtted to an integrated receiver/decoder

13 owned of°P®¥nt ed by the end user and connected to the end user's
tel evi sion set 14 The 25 receiver/decoder 13 decodes the conpressed

MPEG 2 si gn?.ée mlv§}1 10}1 gurﬁll eér'o%xdgya etggcﬂub];t%?tiah Gs Feerlel egchDrf]:d %veltth (5} 1/'ea<ée tt hough

a separate ecod 'S shown recei ver Sder
may al so beamghitltstrafed imthe accogipanyeul dia\gmgsadndtapﬂ)aeaxumubstantﬂﬂy aslegein desetibed t he

term " r 63e! Vi LAEERNSH and DEIHURRAnIRPRLNG BRI B Ldecoder  such as

set - top tel'evision having a re deceder int egrat ed
therew t h 30 In a nultichannel system the nultiplexer 4 handles audi o and

video 1 nf Or GAklORdRR e enlib Bt BUFRRIca b AR Hld il ertiBl Sg%ﬁe@memaher act s
with the transmt r oadcast on correspondi ng
number of cofdefining thel graphingl ehjents, 06 cmlmut@mearan?ﬁ@f ﬁmgmhlcah@wsﬁg@d or

appl i cati Onﬁs@lro d?sﬁ)ﬁyﬁl%b@ﬂres%%ﬁor@fof @ﬂe%atpﬁical%}e%ts%mé sQﬁaHlé"& O;ﬂ%}l €6 Sxhrd §5 Sone

or all of these annel s I nterl aced transmt 'tal au |o and
video PAf ot iekevisiom scipgn orl.GB 9 2 npbate 1€ﬂmf>m ?rzbto the graphlcal obJects themselves.

The invention also provides apparatus for carrying out the invention, and the methods of the

invention, preferably using a suitably programmed processor.

Preferably the invention finds application for digital television, and preferably a web
25 browser for atelevision. The invention may be embodied in a receiver/decoder for example
for a digital television. Features of the aspects of the inventions described above are
preferably provided by a processor and/or memory, for example a processor and memory of

the receiver/decoder.

30 Any of the methods described herein may be carried out by the receiver/decoder, such as a

digital or analogue television receiver/decoder.

The term “receiver/decoder” used herein may connote a receiver for receiving either
encoded or non-encoded signals, for example, television and/or radio signals, which may be
35 broadcast or transmitted by some other means. The term any also connote a decoder for

decoding received signals. Embodiments of such receiver/decoders may include a decoder



-35 A conditional access system 15 is connected to the nultiplexer 4 and
the receiver/decoder 13, and is located partly in the broadcast centre and
partly i wohe3ecei ver/ decoder. It enables the end user poT/aROMIROdI git al
tel evi si on broadcasts fromone or nore broadcast suppliers. 5 A smartcard,
capabl e of deciphering nessages relatin 0 commercial offers (that is, one
or several television programes sold by the broadcast supplier), can be
inserted into the  receiver/decoder 13. Usi t he .recei ver/decoder 13 and
Srmrt card. | IRESEI Barechiay NPT G EssFived R, B FERUPIen 81 1Hidop bov
subscri pt Loeum@@%@aera%mawnwmbl?mmﬁwl itha plh;‘:ﬁéhllyﬁ@;ﬁdi’ig@ ,redghzer,fog@lgﬁh a
"smartcard" i ncl udes,.  but not exclusive so, any chi p-based car evi ce,
10 or obj ecfie‘iﬁ’fie"sl"t‘?f‘ﬂdg}g ‘I‘%‘Rﬂn?]oﬁm tr’ﬂi“p%‘P%&‘Frf‘awg}é?{’rwge?s?%%fe@&er’&%pl e,
m Ccr opr ocessddvisield/ or nenory storage. Included in this termare devices
havi ng al_ternative physical forms to a card, for exanple key-shaped

devi ces such as are often used in TV decoder systens. As nentioned above,
pL ogr amOTIES_ tva $>Biclilhd£§{o&yth§thhb m@hﬁm@:ﬁen 2@51@5&*& ldedtribéd hidt€in poreliibyt izv@% exer 4,
the conditions an ncrypti.on s.applied.to. iven transm ssion being
det er m ned BV"Epﬁ% aa@e&él"?c(?bmsr"gﬁg‘%%?‘g% pade V@H SR 101 Y RBbI ed dat a
inthis way is well known in the field of pay TV systens. Typically,
scranbled datag Is transmtt t ogether .with a contral rd for :

doscr anb i ngegriegps GRToRd i ashHFa dug it SuFPRER ¢ Saies P comving
so-cal | d0 exmnl bk padvided ikdepeddedtly ominsny tppropriate embiigpioad form 20 The
scranbl ed data and encrypted control word are then received by the decoder
13 having access to an equivalent to the exploitation key stored on a
smart card Wises feafirdsoftitepganand are desvibeé hergintast hreayfor Vopiagtitule Mirictibnwor d
and thereafter, descrgnble the transmtt data. /A pald- subscriber w |
recei ve, fol 1%5’5‘5“1?3?%,8‘4 fhosg tsggsdtgfégge{pr%ﬁgmagfyéeﬂﬂa{eéﬁﬁeﬁbgpn%fm%r tr ol
Message) t hge Binie@itd aiy peitikidyr onsdifeait\of tie ideaitioptdetdidbed hercidt RAnG e ol
word so_ _as _to permt view ng.of the transm ssi.qn, .Interactive system An

[ nt er actly eths, SRS A1, B PIEGRREARPUTRRPTAIARS SV ok Sl Rrogpmmed

recei ver/ deggifigiterlot cogpufthe] g fafeatiof thekpphiattsiafe froRradlPRd¢Asd by &t r €
and partly in the recei ver/ decoder, enables . the end user to interact with

various appfalevant fafures pha ORI AFREPIHSHRMPRERE dcomputenprasrap R fEAMMgc k

channel may£3h$& dehdsRerahRimABEPIoN 8 ByoNSrobsSst, bibthdtPa @R icbPiel, foracCcess
system 15. 35 Figure I'b shows 'the general ‘architecture of the interactive
tel evi si on SXAMNIAR T ORE3@iSIe-al  tel evi sion system 1. WD 01/ 33344

PCT/ 1B0@H01720 -36 For exanple, the interactive system 16 all ows an end

user to buy_itens from on-screen .. )
yFeatures of one aspect may be applied to any other aspect; method features may be applied

to apparatus aspects and vice versa.

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

25 with reference to the accompanying drawings, in which:

Figure 1a shows an overview of a typical digital television system,;
Figure 1b shows the general architecture of the interactive television system;
Figure 2a is a block diagram of a receiver/decoder;

30 Figure 2b shows the architecture of a receiver/decoder;
Figure 2c illustrates further the architecture of the receiver/decoder;
Figure 3 is a diagram of part of the hierarchy of widgets within a widget set;
Figure 4 is a simplified diagram of a widget appearing on a GUI display;
Figure 5 illustrates the location in memory of several widgets

35 Figure 6a illustrates a screen display of the web browser;



cat al ogues, consult | ocal news and weat her maps on demand and pl ay ganes
through their television set. 5 The interactive system 16 conprises in
overvi ewwWour/333ad n el ements: an aut horing tool 4004 at theChigm@ezet centre
or el sewhere for enabling a broadcast supplier to create, devel op, debug
and test applications; an application d data server 4006, at the
broadcast centre, connected to the authoring tool 4004 for enabling a

br oadcast supplier to_prepare ut henti.cate. and 10 rmat applications and
data for delivery'8%° ?tﬁﬂ“’ Iatr?’B Ko gﬁﬂ“@&%&?ﬂﬂ‘@?wﬁggﬁwsﬁsert| on into the
MPEG- 2 transport FiduieRinubtrates acﬁnhh@r scieen pispMpbLths &&bibosivdeRer eof) to be
broadcast to the_end i i irl?sﬁa run tinme engine

r. . a virtual chi ne_j. ncl
(RTE) 4008, whi cR&"E gﬁﬁg%mégﬁgscggﬁ 15 ﬁ%f’g{hFé"d’Hi%ﬁo B receiver/decoder
13 owned or rent Bihuby9 flluetraech fusther steen ditplag bhibk iwel baswser)d user to receive,
aut henti gat e, S, and at.i o into . the working menory of
t he decoder 13 fg’rgnE%(IE) '@P?tﬁ‘ﬁesa ‘gﬁeéﬁg'pﬂb‘?%%o Eﬁ’egBWévse’i’em dent ,
%engr al - pur gose Etg![afd I:laillluafwes aftiehee Bereeredidf)dBof the Wﬁﬁﬁﬁﬁ@éﬁrt 1(7)f bt Pe .
ardwar e and opegatin anne et ween the
recei ver/decoder ﬁzdﬁ%{ ?eﬁﬁﬁﬁ%&eétsf%ﬂlgi‘gg'e%fofgﬁla’lté%g?évrserer 4006 to enable
signals instr uctFiggrettBallaﬁfavesra 4o streen disdayt oftthd aebdbwsappl i cati ons into
the MPEG 2 trans orte 154151 mte r{{lrtee re? ‘§ lof tttﬂe e%ﬁr user. The interactive
tel evision systetl®p e8I g A PPFT R B WAF O%8Herol the functions
of the neécei ver/EgumdBrlllamﬂtesarfum scheati dmﬂa;cmfrthawaleblrot»haf ein. Applications
are represented 25 | i a [c iles". A"nodule" is a
set of resource Flgfles ana&&ae{agfg%égcrgen&pl He‘w {) YRE%% ecei ver / decoder
is a storage spaEgufeol7 1ﬁuﬂmtees.fumhdu¢remdrayaybﬁthdwahbm&dad into the

recei ver/decoderFégreglg;qﬂ% %sWﬁ%e%sérF%”cﬁﬁ:?&oﬁﬁé@%ro cel ver/ decoder 30

Referring to Figure e various elene fecelverrdecoder 13 wil |
now be descrl bedFigure t9aHustratel affunther saecl displayodfshe Welebnowseri ver / decoder 13,

uhi o 88 Do T Figfaliy s il lorSEl o, B0 BT Blacr comPr i seo 2

central pr ocessor g assocl at e enent$ and adapted to
35 recei ve i nputFigurea 1filesttates g durither SqunéMPé@eOfZ]Elwe‘abrpa’lS%ﬂ; lel interface

222, a nmodem 223F%Gl%%@ﬁﬁs%‘3tersgfﬁﬂﬂ%r@gﬁrﬁlgﬁﬁ}% Werof Fig. 1 a), and
switch contacts 274 on front PCT/ 1BOO/0172 -37- panel of

t he decoder. TheFigaee3vbustigtss adiather scregadlisplayfithe weliargwser; t o recei ve i nputs

from an i nfra- 1 efigle/mliRusnaREh ine? A2e] dephy (AT kb BBluker? 26 and al so

possesses two srrartcard readers 227, 228 adapte
20 Figure 25 illustrates a further screen dlsplay of the web browser;

Figure 26 illustrates a further screen display of the web browser;
Figure 27 illustrates a further screen display of the web browser;
Figure 28 illustrates a further screen display of the web browser;
Figure 29 illustrates a further screen display of the web browser;

25 Figure 30 illustrates a further screen display of the web browser;
Figure 31 is an example of a graphical object formed by tiling;
Figure 32 is a further example of a graphical object formed by tiling;
Figure 33 is a further example of a graphical object formed by tiling;
Figure 34 is a further example of a graphical object formed by tiling;

30 Figure 35 is a further example of a graphical object formed by tiling;
Figure 36 is a further example of a graphical object formed by tiling;
Figure 37 is a further example of a graphical object formed by tiling;
Figure 38 is a further example of a graphical object formed by tiling;
Figure 39 illustrates the method of tiling graphical objects;

35 Figure 40 shows a typical image buffer;
Figure 41 shows the layout of a tiled graphical object.



5 to read bank and subscription smartcards 242, 240 respectively. The
subscription smartcard reader 228 engages with an inserted subscription
card 240 vedd1/3d38h a conditional access unit 229 to suppl pCctr/iEoneressary
control word to a demultipl exer/descranbler 230 to enable the encrypted
broadcast signal to be descranbl ed. The_3gecoder al so includes a
conventional tuner 231 and denodul ator 232 to receive and denodul ate the

satellite transm_ssion before filtered ndd |.ti p]l exed by the
unit 230. Procers%?gr‘l‘lje 5 E‘Pﬁt‘%uYﬁ%g thF8BeerFR/°é1r9 evd’ig'bagﬁgngé)agienerally

handl ed by the ce@puisd3 shro@@ese;ﬁcal n&ﬁﬁmglﬁfgmlrattébtoll&eb/usﬁﬁair&ﬁl kdyBosaf t war e
architecture of the c%p g ess r &%ag b {iir ecei ver/decoder. Wth
reference to Fi gut®¥™oH s Wée ¢ lkf%é)fi @%onprises a 15

Run- Ti me- Engi ne F%Q&49sh6%ltﬁﬁcaﬂl/ﬂﬂ@@:bnsﬂ&&8nﬁﬁﬂkaymbm ality of Devices 4062
and Device Drivers 4066 for running one or nore applications 4056. As used
in this description, an application is preferably a piece of conputer code

for cont roUviengevhbghdiga\aetele‘wnlmiystcm of preferabl y t he recei ver/ decoder
13. For exa

[ n
control 225 grvﬁﬁ'tcfr%g rﬁjz %tS %%VISIOH&S%%% 1t %"‘té“% ?%E ﬁurefel % n : mvegt\}?nsll Hgs Set 14
and pressesa movtw ¢onlatritional Id@t,al telegision systene £ ilmhuse the dnoven MPFOER2 ad)mpkemdnh t he

but t t { N
DUt o0 1 Yl IS RO L SR RRGRGR RS AR B3
t he pur 0sebwhddabtecapplecautsiaodigitalsighalcttin (twplndyy betregintdfendeorszmilde rifhe

2pp! | Gat i ongyrlehahe § BooMlido b M iA-RMI QLahASH, Phgrber non-vol atil e

nmenory) recel ver/ decoder roa wnl oaded into the
RAM or FLASH nenory of the receiver/decoder 13. 30 Applications are stored

in memory | ‘i’ﬁ&’hhﬁ@i%x rQl b fvel § ”g r?yét‘rjfﬁﬁ%ﬁiﬁpuﬁg@ﬁ%g&@ﬁl&éﬁ@&%ﬁg&?sﬁeﬁs0‘” ce

files. The resour | es compri se I on unit
vari abl es  iddoigsmitd qonfpmseesi digitabsi tpeﬁa@eqtﬁ@ﬁ@éﬂﬁlblr@ﬁcasamhﬁ gatlinkagef i | es

and dat gs f'%%mclgéalfiﬁé&ms@q&e DwiddRhB et OF Ardns itk 183G t%ﬁ%&nﬁ'ﬁ%%h&{}ﬁﬂﬂg?at en}w

speci fications e recel ver/decodef contains nenory divi
vol une, a FLxStrapghiee 6alensmits Freingtipglagngiic pgnaly masurﬂm}iﬁ dayards gasateddhitei on i s

di stinct fre&ns%&eemmh%el th&)f HBedAnically pﬂ;&%séé@n@%{o%é@a%wﬁ’%&ﬁp@émmo - 38

nmenory nmay fur di vided intq nmenory vol unes associated with t
various i nt } ogadireceipsrdd, @ﬁée%lawky %fhe\f?@wf adish %eﬁﬁweetaﬁbbeereaﬁaﬁeaed as

part of thephrf dasRIt dHafiBIR R thﬁfsmld@fa,hrﬁf mé dmaea&/e df%uﬂ@%ﬁé(bl@aéhcheas
regarded as suppaorti gg or containin m shown apart

fr om t hé0nafeatriial bragdesst £3PAs Eansmssiopero gh @ﬁ{’]rez’lnki)rtéﬁ §6P°t2’2@(scan be

regarded asetgentred on a run tine engi ne 4008 form ng part

The signals received by receiver 12 are transmitted to an integrated receiver/decoder 13
owned or rented by the end user and connected to the end user's television set 14. The
25 receiver/decoder 13 decodes the compressed MPEG-2 signal into a television signal for the
television set 14. Although a separate receiver/decoder is shown in Figure la, the
receiver/decoder may also be part of an integrated digital television. As used herein, the
term “receiver/decoder” includes a separate receiver/decoder, such as a set-top box, and a
television having a receiver/decoder integrated therewith.
30
In a multichannel system, the multiplexer 4 handles audio and video information received
from a number of parallel sources and interacts with the transmitter 6 to broadcast the
information along a corresponding number of channels. In addition to audiovisual
information, messages or applications or any other sort of digital data may be introduced in
35 some or all of these channels interlaced with the transmitted digital audio and video

information.



of a virtual machine 4007. This is coupled to applications on one side (the
"high level" side), and, on the other side (the "low level" side), via
vari ous iwoer/sased ate | ogical units discussed 10 bel ow, toPCTH@B00/01720
recei ver/ decoder hardware 4061, conprising the various ports as discussed
above (that is, for exanple, the serial u.sl nterface 221, the parallel
interface 222, nodem 223, and control - r?i't 226). Wth specific reference
to Figure 2b, various applications 4057 are coupled to the virtual 15
machi ne 4007; sonme of the nore commonly used applications may be nore or
! eﬁ s per lrffl&gd&lgﬂioﬂflsbcga@ﬂiys@em 19 comseRdto e rﬂdm]gile:@t eﬁnalt\l/lPeZiG&EG 3verméu'oher
others w e downl oaded, .into the system. eg framthe ata stream or
from ot her péndd! gcar%q’aﬁlrmlaaw%ﬁ%g%s} delf al}&‘epéﬁlmat d@@ﬁl‘feﬁ(é?qyegs,tﬁn?btles
addi ti on t otfehdrusér th hddRsedigitalaeléGiidn bisatdeask Eontlent or mérelbréidadsy sipplieki ons
4006 whi ch include a t%?'g% 4058. The Iib{g{% cont ai ns ?r? scel | aneous
functions i A ASHE4H ciphengNesAseHE 2ipp comRadal offqry (hat i pae or
mani pul at i oeelzv&m hela\‘&sioﬁfpfﬁghﬁﬁﬁbs)f]hld ;byghmbﬂo@dbaﬁlrsupﬂ:iﬂﬁﬁrcbﬁ (b igs‘ertd@ﬁr?o the
structures, line draw ng, c. The |ibrar 4006 sSo.in es.information
about fi r m&t© ’Vf’ﬁgetcﬂﬁérr %ceﬁ\%‘é‘rg/th%&?&gfﬂ %f?gd?&gharﬁ@s "’&T‘:&f/értge o 85 S¥Dwar e
ver si on nunpethasatshaviglal affére infRibspaberiptiordmede aragphy-per-visethote e As Aked
downl oadi ng, a ne evige 4062, . Functions, can be,downl oaded i nto the.
[ brary. bahigh: tedft S rrprasne s ek T E e 8 P i betd g iapos | s
coupl ed 100 ar digectad simitadenctibaGid \peifommanse, posgessirh, far example, aficropi@uéss@s 4062
whi ch ar e coupl el o Jiet Crrhlyeh it 88 MU ALSinb et MLA SHUBLAG L0 ¢ he
ports 30 of™YHtRFPULEErH HBMOHY L e e, & Jevice ariver s e ded as
defi ni ng a toogeardyfor exampledee;shamedidavites smoh g 4ré eftenised @vT¥elechdevgsensay be
coupled to a comon physical port. A device wll normally be coupled to
nore than one device driver; if a device is coupled to a single device
driver, theAdemem®ned laboymrpreghmnise thmsigteddbyt thei pgstanp araitserantbdedf af the
functionali . iy e J i t, t e for. arate
dovi ce.doi vEPAEaEs &8 ot EH UnERpha keyX b o s v lE e lich 1260
t hensel ves. dadningd3g3keacPSy LAREDsGenPDS. Tragnmssin of serembled defa in Hhus way is
recei ver/ de -' e, & i f

gvgﬂq{noﬂrﬁ ih3hd ﬁglﬁecﬁ/ ?eﬁgeﬁvaﬁst@rng %ﬁ@alﬁ;@@&a letdh@dti?s %%@a edOr

architecture of the receiver oder “13. Devl ces can be either

remote. Loctigethgevite esonugavorddpudescrnbiing af the daBCARTCongphwerditseHibgingl s,
modens, Seri:xﬁ:'ryrﬁé%f?é’o%éll@& |16 Rioh &6 and RanbRiEEd Vi B8y A8sramdi 0 pl ayer and
an MPEG section and table ei)tqsractor. g Renot e devi ces 4066, executed in a
renote P8cation, differ fromlocal devices in that a port and procedure

nust be def TRegbldd EatSanaleathypted Bstitiol Wordrardt@ed BB&ved Byathb @6codbars Mvin
device and device driver prowxgggt&ang desi gned by the receiver/ decoder

manuf act ur efccespriyan eayivalentlodhqyg &y §REed R dSaptcarddpicrted n the degoder

ni cropr ocesdecypl it nopRA cortdolaiit iafdthetafipy dbgéramiBletBe traisaiifteretd AR ) .

Th rein |1 [ v r iver r. 1
ey are S&ig-upesgbscplbg' vgililyrece?\(/:e? foreex/agn%fe?gnea bro%dcast monthly ECM (Entitlement

25 Control Message) the exploitation key necessary to decrypt the encrypted control word so

as to permit viewing of the transmission.

Interactive system

An interactive system 16, also connected to the multiplexer 4 and the receiver/decoder 13
30 and again located partly in the broadcast centre and partly in the receiver/decoder, enables

the end user to interact with various applications via a modemmed back channel 17. The

modemmed back channel may also be used for communications used in the conditional

access system 15.

35 Figure 1b shows the general architecture of the interactive television system 16 of the digital

television system 1.



so that all receiver/decoders 13 are identical fromthe application point
of view. The engi ne 4008 runs applications 4056 on the receiver/decoder 13.
It executve@oi/sia3es active applications 4056 and recei ves erenimofonan out si de
the receiver/decoder 13, displays 15 graphics and text, calls devices for
services and uses functions of the library 4006 connected to the engine
4008 for specific conputation. The run trne engine 4008 is an executabl e

code installed in each receiver/decqder 13, an i ncludes an interpreter
For i nt er pr 56 FaaT e, RS S dPAIRGY an B ity 5 8 ot S5 B Gt abi o
t o any oper edtaloghes,ohsilglodaha¢wdindgveather mgpsor desdand ped play gamey/thtcagh (eitch as
M5-DOS). Th ensgi ne, 4008 i s based on process sequencer units (which take
various evel¥SU¥h as a key press, to carry out various actions), and
contains its own schedul er to manage event queues fromthe different

hardware i nterfaces. It al handl es the.di splay.of graphics and text. A
process eqtﬁ‘h'(?g a%ﬁf’ fysé%?rzglc%%gnsgs g’e(fveslf’evéi‘fuir Bﬁ%‘?lgrgﬁlgt.g" Each event causes
the 25 process safushuedg tetli4004 @ thebreadtasocantrt or elsewherd fonatabling gbrobdrasto
anot her actlon-g%ﬁéﬂg?gcﬁggpgagggcgﬂﬁg %Pﬁtgggﬁﬁé%e% of the event, and to
execute the acti t g tio -6 0 E. 8 gi ne 4008 conprises a
code | oader ot 0 | aadpplivdticlownd daid seppt HO6, iab e Wfdbdcasintamtre heonnected to the
recei ver/ decoder . e de.,is.loaded into.the M or
FASH 30 menory. “Morgiafes! TUg¥ e RERALE- G385 R € SRHTP aueiiciliands
verifiedOby an fomnheapplicatians anddatadon dataveny tprties/ ewmitipdexer ambsckangtaden 4 forof an

appl i cat o1 40560061 GERAHI 2 TaRbaR Nl IR e SyARRL SRR dhe

engi ne 4008 fur t e conprises a ressor. Ication Code (a
f orm of i nt er medbabreadrasidd theendwsysr essed for space saving and fast

d | oadi f / . St j B i I . 5
mode, the code moripnaihARTheh nfl fnfailtlc Grri) DG S s BEEERREL
engi ne 4008 al sewdsongrilekin ta Teeviver/decoden 13 owned er pantad Dhéheagnd| usemfaron
code to,ypdate Vélab nVe?in'uéég k@re%e?%tﬁéﬁéﬂ REddn 08/ Db 1eQ apglfcggé(ré'iﬁigs and

det ermine status charnges, and an error checKer. “Architectu
recei ver / decoderth¥ierkiag apepary gt depodsbht fir gxequiioe Esfangine 400%glse mns

organi zed so thakshe, seNufhos@BphiRatishs! ThE RABIAL 2908 Bs #Mépendent of the
recei ver/ decoder. and wth any oper atlél% system Referring to Figure 2c,

the various sof tREIEAIE AYSPRETHING SKPPINI ¥4t i on Layer 250, Application

Proogramm nge | Nt ef fnadnmédBAck chai€lr 7 ZeRveerihe rdtdlvelyBEBUAE 3Lt e apphcatiRVi C€
Layer 256 and System Software/Hardware Layer 258. 10 The Application Layer

250 encéfpasses dSPRSEVPLHO0 thepablesignals inspcting diegishter A0GP nsgBAlR3aded t o

the receiver/ decggfEation o tHeMIPEG-2MaQEpvet stréfm APk ir€icét O helbhe dsddy
custoners, witten in, for exanple, Java, HTM., MHEG 5 or other | anguages,

or they may be applications used by the receiver/decoder to run such
appl i cat i orEhe iftaiastiVeatylevision steheopetdlesausing "applications" which control the functions

of the receiver/decoder and various devices contained therein. Applications are represented
25 in the engine 4008 as "resource files". A "module" is a set of resource files and data. A
"memory volume" of the receiver/decoder is a storage space for modules. Modules may be

downloaded into the receiver/decoder 13 from the MPEG-2 transport stream.

Receiver/decoder
30 Referring to Figure 2a, the various elements of receiver/decoder 13 will now be described

in terms of functional blocks.

The receiver/decoder 13, which may be, for example, a digital set-top box (DSTB),
comprises a central processor 220 including associated memory elements and adapted to
35 receive input data from a serial interface 221, a parallel interface 222, a modem 223

(connected to the modem back channel 17 of Fig. 1a), and switch contacts 224 on the front



set of open Application Programmng Interfaces (APIs) provided by the
Virtual Machine 15 layer. This systemall ows applications to be downl oaded
to flashvwo oRs¥ksrenory in the receiver/decoder on-the-flpcoDiBomienand.
The application code can be transmtted in conpressed or unconpressed
format using protocols such as Data St or;gge Medi a Command and Control
(DSMCC), Net wor k Flle Server (NFS) or ot'her protocols. 20 Interactive
applications a r ations that the user interacts with, for exanple, to
obtain pr oaﬁ'bﬁﬁg @E éﬂn ces, such as el ectronic program gui des,

t el ebanki ng applications and ganes. Various security features are provided

f th downl oaded | t . foll ; Not hi b
downl oaded THeeHeRRAgR0e  2e SRR ONRRBLE it el RmumaRtmethefidlt °°
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tested. A Hadet228 ynddpesagieh ar inserted subsaiption cdrd ag(paridowith aamdttmnalacaemlmltne nory
, th data int jty...30 . Th i th
cond 11 onar 220 aE ferdlianr el o 28 s U ERUPLER BRI 2Pl e the " 27
exanple, s rraruc_tryp:ted Maﬂmmgmditd e deh@rambledi the ﬂehede(ckéso) incliies & mnivem:ong
resident ap agdn ﬁ%%cﬁxlalfore%ZE(%) redei&: gn%ci modu 3&3 th Saté} el I&%\?‘éﬁg%&? Regorc3 5 '

The Boot app |c ti rst Fon T unc

r ecei verl0debadgfiltersd pnd/mrmdtxpinxed'ﬁyeh@mow@ppl ication starts the different
"Managers" in the Virtual Machine, the first being the Application Manager
262. WO 01/33344 PCT/1B00/ 01720 -41 Application Manager. The Application
Manager 262Proaessige of ddtewithindheaeedives/decageris geneiaiy bandhed byathe central procéskag

receiver/ degfb;ef’r%ﬁehﬁs 1llu§trat5§ th%tsgmvﬁ a%lﬁt@éturesdrftﬂg rEgEtral %? §%(f Qiaﬂlql es

events and S comuni catl on e ween appii catl on
mul ti pl e apysictiver/degodert oWithrreferenee de Figanad 2b,hthe sogwawwgclv@dturm cwrh]erlses a

al | ocat ijgn Rim erﬁgﬁﬁ%ﬁ&ﬂﬁmaﬁgé\%él@ erﬁhb@arﬁlpag%lﬁrgﬁtg o?ﬂe{m?esql@ glﬁtﬁév}ée

transpar ent Set pur pose Up ap I catlion 264
isto conflgm’@sf‘?@ foréé@iweéwwpplliﬂﬂpm‘i(ﬁﬁy t he f| rst time it is used.
It performs actions such as scanning for TV channel s, setting the date and
time, establishing user preferences, .and so on. However, the SetUp

appl i cat i onAs asehin thisedessiiptiony an japplicglion rfeprat;eéarblx 8 Piecg Qftronpputer isede for

recei ver/ degR@shing Gizhil&k! Rink@éhs ofgmamgme?é&n%a/a@doaer ﬁaomdr@i’é d;sx@ Wik 1S
used to _change channel s U%I;[ Pr ogr am u Pr ogr am.down and numeric
fhe Johy P

keys. WAEn BRGRHEFT PASHINY motecQutEy) 22 BR a by Iget seemogdgsCEeBanner

(pilot) app&ﬂm@&lemmntsaq@a@ptems apmdh@@tues» thé fsBdcBiPR Ssduenceabsobiaed withhe

Cal | back apt|i}l cation is used to extract the values of various paraneters
e button is run.

An interactive application proposes menus and executes commands at the request of the end
25 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 13, or broadcast and downloaded into the RAM or FLASH memory

of the receiver/decoder 13.

30 Applications are stored in memory locations in the receiver/decoder 13 and represented as
resource files. The resource files comprise graphic object description unit files, variables
block unit files, instruction sequence files, application files and data files, as described in

more detail in the above-mentioned patent specifications.

35 The receiver/decoder contains memory divided into a RAM volume, a FLASH volume and

a ROM volume, but this physical organization is distinct from the logical organization. The



15 stored in the receiver/decoder nenory and return these values to the
commercial operator via nodemed back channel 17, or by other neans. The
APl | ayerw@b23puovi des high-level utilities for interactipeT/apploirati on
devel opnment. It includes several packages that make up this high-1evel
APl . The packages provide all the 20 fupctionality necessary to run
interactive applications. The packages are accessible by the applications.
In a preferred enbodjnent the APl is adapted to run . appljcations itten in
Lhe Jbva. - pPEBIBRRHETeg ied e PRRBP s apsoR At SR S REp N et assi

ot her f or maFfm Sineoisf vied, ttimembry da bt cpardeth esgari oftthe Reréw e Sfror taneth&o

i ncl udes ot her 8 Qkagﬁ% and servjce nﬁlees that are detacgabg% a?gl

ext ensi bl e BYnf EUFY”E MREIGFY EhPEIeBH & 7 FPRANRQE RYHRIMINg fRG WHelg of e
conposed of sysangsirga dpaitt &opr tht ardwared vari ous nodul es and systens. |t
consi sts_of everything necessary to receive and execute interactive
applicat?ons 30 in the receiver/decoder, including the follow ng:

Language | nSeftywaweet achitecbirfef er ent i nterpreters can be installed to conform
to the typer, of plicati to be r Jhese i ncl.ude Jav HTM.. MHJEG 5
and ot her 5. Th&ispRPLOERPEER R Be RERIRPE ool R0 bW Bpetidbos ne

nmoni t or s cooffaovirtiil giatkahe 40017 d&bis Brooapledi®tapplicati®\éBh one sife Glyr "dighIsneed "eside),

| nf or mati on_Pr ot : ' " ! eminto a cache. |t

al | ows. acoo: O e ek S (e, ARPLSE 5139, SRR Tyb Bl eftnRE o

cont ai néd i belowetm thy\@cOilL3B8dder BATWABOMI6D | FatdprisingdBe varBols @du$ ey dischissed
nodul e all o - ] | d |.i i r ead
having its %%%gQ@%ﬁ%%H%g%%#&ﬂwﬁﬁgébhbgﬁgggﬁfméﬁggﬂgﬁh%ﬁ%&%%%agﬁgg?%%Qaccess
to menory. 4nd whtol witt2¥htically conpresses data in nmenory when necessary
and perforns automatic garbage 5 collection. Event Manager. This nodul e
all ows events to be triggered according to priority. It nanages tinmer and
event gr abbWhid spedfiardfergmcedp Fligueah, oagousappbeations/40H7are eoupladio thyt vignal

Dynam ¢ ﬁibmljﬁ%hing b7, R & ak!AYR doRindey Rbdd 5@1&%@4{1&@5@2@@&%@9 from

¢ ) li
nati ve ava functions, |oads native nethods froma Java S

downl oaded pemmanqrAlyresident indbosysien:, anindicated ahdQddwinhideerbers wall by dowrlgeded
towar ds ROMuto the WHQRAS Front the MRS HAR sHSRS 0k BBt Forflas Fedud@di Ng from a

renote DSMCC carousel or through the NFS protocol, wth downl oaded files
accessed in the sane way as resident ones. Menory clear-up, conpression

and aut hent Tiealit@d) ncRindU6®7 indiRdéd @MddR@n to the run time engine 4008, some resident
20 library functions 4006 which include a toolbox 4058. The library contains miscellaneous

functions in C language used by the engine 4008. These include data manipulation such as
compression, expansion or comparison of data structures, line drawing, etc. The library
4006 also includes information about firmware in the receiver/decoder 13, such as hardware
and software version numbers and available RAM space, and a function used when

25 downloading a new device 4062. Functions can be downloaded into the library, being
stored in FLASH or RAM memory.

The run time engine 4008 is coupled to a device manager 4068 which is coupled to a set of
devices 4062 which are coupled to device drivers 4060 which are in turn coupled to the ports
30 orinterfaces. Inbroad terms, a device driver can be regarded as defining a logical interface,
so that two different device drivers may be coupled to a common physical port. A device
will normally be coupled to more than one device driver; if a device is coupled to a single
device driver, the device will normally be designed to incorporate the full functionality
required for communication, so that the need for a separate device driver is obviated.

35 Certain devices may communicate among themselves.



Cl ass Manager. This nodul e | oads cl asses and resol ves any cl ass referencing
problenms. File System This nodule is conpact and optim zed to nanage a

hi er ar chivab1/83ske systemwi th nultiple ROM flash, RAM ardr/DSNBC260! unes.
Flash integrity is 20 guaranteed against any incidents. Security Mnager.
Thi s nodul e aut henti cates applications a_;)gd controls the access of
applications to sensitive menmory and othér zones of the set-top box.
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and so on. Programmers do not have to deal with this layer directly, since
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-43 The Syste war e | ayer rovi € fenufacturer
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managenent) are Ftual I ne, ayers are not
tied to a partlcul ar real-tinme operating system(RT%) or toa 5
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i's provided use In a 1 ons run user 1 nterface
(QUI). One mwlications aﬂK)S@@pwmweéwvmtsﬁmxhoatswpdg@treogmer/dwﬂ@r bt odispdiays 10

wi dgets jkn. %pﬁe s ﬂu%&k %XllsQfevi%esrﬁPﬁi'r\Yi@Js AHEERE BInchids o@l{hgumlry &@Ja%\shx%c@a Each

widget is i as an object-oriented nodule such that, for each
wi dget, t hetogh¢ @%%@P?&fﬁ@%ﬁ%@omwtﬁ@@t class. Thus, any widget my be
built up from sinpler conponent vvi dget S by i nheri ting or aggregating
cl asses of other widgets. 15 Fig 3. is . a sinplified diagramof the

hi erarchy ofhefuagatesngmne APOB is awwéfabke‘aode instali g eaghvisetiv Fredeeoder i apd dget
set contai N{cRI&Lin HerPrletedifbdl MEerieBGEbnd hﬂxﬁﬁmgsapﬂll&tﬂoﬂ@' Ut ehgidd BOUBSTS
ot hers, wi dow and di al ogue box franes, a sli control, a push button, a
check ng adaptable to any Operating system, including a smg e task operating system (such as
MS-DOS). The engine 4008 is based on process sequencer units (which take various events
such as a key press, to carry out various actions), and contains its own scheduler to manage
event queues from the different hardware interfaces. It also handles the display of graphics
and text. A process sequencer unit comprises a set of action-groups. Each event causes the
25 process sequencer unit to move from its current action-group to another action-group in

dependence on the character of the event, and to execute the actions of the new action-group.

The engine 4008 comprises a code loader to load and download applications 4056 into the
receiver/decoder memory. Only the necessary code is loaded into the RAM or FLASH
30 memory, in order to ensure optimal use. The downloaded data is verified by an
authentication mechanism to prevent any modification of an application 4056 or the
execution of any unauthorized application. The engine 4008 further comprises a
decompressor. As the application code (a form of intermediate code) is compressed for
space saving and fast downloading from the MPEG stream or via a built-in receiver/decoder
35 mode, the code must be decompressed before loading it into the RAM. The engine 4008

also comprises an interpreter to interpret the application code to update various variable



field, and a text editing box. At a next |evel of conplexity, there are

cl asses 420 which conbine several primtive wdget classes or nodify the
behavi ouweobh/a3ps i M tive wi dget. For 20 exanple, a w dgetpremasooas72a |i st

box may create editable list itens froma text editing box class and allow
a user to scroll through the list using 3. scroll bar derived froma slider
control class. At yet a higher level of conplexity, the w dget set

cont ai ns aggr.egat ets 430, suc sel ection dial ogue box which
cont ai ns pu¥ﬂ“%iﬁﬂ‘§éiﬁt§}’g’§‘&sgﬂsémlkgef |a§$§n e‘t“erfb‘e‘f]ﬁe& ds and text editing
boxes, all of which are def| ned in other classes of the w dget set. 25 Each
of the w dget cl asses_imp nts nmet hods and event handlers to control
oper at i on of‘r?lHE“t‘WF(?&E‘Ecew? e¢hd8het cl asses may al so contain nethods for

drawi ng son®hadctiveddecbde cmhtfdgletﬁve sdrltwev wyﬁrsj dirgﬁmM sot thatpth©yofthearéican be
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a consi stenSofi\eare/(HarquyeLayqréﬁ&ods that are guaranteed to be available 35
for use by the widget class. In particular, the | ook object class nust
provide a standard API, which contains met hods that the wi dget class can
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20 Interactive applications are applications that the user interacts with, for example, to obtain

products and services, such as electronic program guides, telebanking applications and games.

Various security features are provided for these downloaded applications and data, as follows:
. Nothing can be downloaded to the receiver/decoder without first having been
25 authenticated for the intended network, which prevents any unregistered software
from being run in the receiver/decoder. This means that any software running in the
receiver/decoder is recognized and has been fully tested.
. A Security Manager limits access of applications to various memory zones, thus
assuring data integrity.
30 o The system can interface with any conditional access system that makes use of secure

processors (for example, smart cards inserted in the receiver/decoder).

The following resident applications are used to manage interactive applications:
e Boot. The Boot application 260 is the first application launched when the
35 receiver/decoder is powered on. The Boot application starts the different "Managers"
in the Virtual Machine, the first being the Application Manager 262. '



20 is derived from another | ook class may therefore redefine a nethod by
changing the relevant pointer so that it points to another nethod.

Typi cal | woai/s3ek class only inplenments some of the avai pabimopuizoi c

met hods. In one inplenentation, public methods, known as dummy net hods, are
provi ded, which do 25 nothing other thqﬁ return the call. If a nmethod not
i npl emented by the ook class is called by the wdget, a dummy nethod is
called. This is done in qrder to.ensure error free_functioni . of method
calI's even When tA‘WEh?Pé{OHgHa‘?@eT'n Sc'stppﬁfﬁt“’inn%?%ﬁlz@g _maﬂagqssfgg\}%{ﬁqa%vg of
calling dunmy neppledsorsshdthaad nini ifeheveyeive/deasies that s, tastdrisNgos, sBpéndd, whi ch

does nothing. 30 |In another i e tation, |ook.cl.asses are provided with
val i dati on mas ks?es}&m\ei%ﬁ‘iaﬁ‘ﬁfsl %ngsrﬂggrkaeaé?"iltﬁézgn\ﬂﬁanqh?fbg%&gnE ‘Cﬁé)né'a?tl ed by
the | ook class, slowshailtipleapglitatiofsitcunat encanind thuspd @welved th the allsvatioca | ed.
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a look class to I St e dvBatne Set e b nUan HR s s. As
menti oned above, ‘tﬁ.?d\/\ﬁedﬁTl a | ook cl a%s@?gwgrceatneg?ﬁoi tSégofégﬁsﬁ?ﬁtgpglhl&S?‘gﬂét es,
met hods 18nd def athange tiedessiver/deqoden qoaligurationss from which it is derived. In
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| ook to inpl erren?peg%%r-s‘é?%%gé@g%nggﬁ%%gﬂeil%g)?ﬁ%g{rﬁggrr?e%%j?é | ook can point to
a second | ook class which contains the non-standard nethods that are 15

required t i 1 conhibodh Stk t: . t vari ous
| ook cl ass%?@ﬂ%%?gﬁpegvﬂggkr%hs}gv e?tlllil/te ?(gc}ﬁtgltc?tc ﬁ&cag%? Htg)tn dvaﬁlﬁtﬂﬁgléhﬁot her .

Thi s can beinglydes ssyeralpagkasssthahmeake prothisdugh-leselAPL dbR paskagesanovids 81l theont ai n

net hods rphi gfctmslit) Abcekdary BGuABtetadtRekpslicatsns! "I‘HQFMa & drb8cce@fe bybthe
derived, or 20 giving an order of precedence to the various classes. An

by.
exanpl e of ‘iﬂﬁ’éc‘ﬁlﬁ?ﬂf"i c nethods of a | ook object class is set forth bel ow
/[* Initialisation of instances */ 25 NMwWjt Lookl nit Def aul t

MM\g * * .
(M t LOOkI%l g %?eferr'\éa%olﬁ?nqgn%tthg A)PI is adapted to run applications written in the Java
programming language. Furthermore, it can interpret HTML and other formats, such as
25 MHEG-5. Besides these interpreters, it also includes other packages and service modules that

are detachable and extensible as requirements dictate.

The Virtual Machine layer 254 is composed of language interpreters and various modules and
systems. It consists of everything necessary to receive and execute interactive applications

30 in the receiver/decoder, including the following:

. Language Interpreters. Different interpreters can be installed to conform to the type
of applications to be read. These include Java, HTML, MHEG-5 and others.
. Service Information (SI) Engine. The SI Engine loads and monitors common Digital

Video Broadcasting (DVB) or Program System Information Protocol (PSIP) tables
35 and puts them into a cache. It allows access to these tables by applications which

need the data contained in them.



MhwWgt Lookl nit C ass (Void); Mw\gt LookReset Def aul t ( Miwgt Lookcl ass*) ;
MwWgt LookAt t sGet Def aul t ( MiwWgt LookCl ass*, MwW\gt LookAtts*); 30

MhwWgt Look@wt/sdsmi t  ( MnwWgt LookAtts *); /* Retrieve and sepChaBo®n720

di rensions */ NMwgt LookAt t sGet Bor der wi dt hBot t ot m ( MhwWgt LookAtts *, Card8
*), NMhwWit LookAt t sGet Border Wdt hLeft (hywWt LookAtts *, Card8*); 35

MwWgt LookAt t sGet Bor der W dt hRi ght ( MiwAjf LookAtts *, Card8*);

MhwWgt LookAt t sGe t t LookAtts * Card8 *). . :

Vgt LookAl t 5 SeSERHHER N RRGI SIS HAGHTBBAnYes o0l ling st 638344
PCT/ 1B00/ 01720  tidéadMaviiglits ookAv e Getudor der W dt hLeft (MhwW\gt LookAtts *,
Card8); Mw\tL kAtt t Bor ervm di hRi Vh t LookAt t

Mhwgt Look At t sSe Wg R W%)I?als%a“%m%g%qyl eve
and Set Col our s*boermé@i Idataklﬁtmsrfﬁenycwhm Bmks;r;ountti péitbrmdddutoroktist fabage
MhwWgt Col.or *) ; %ﬂ t LookAt t sGet Col or Bl ack ( MhwW\gt LookAt t s*,

WMhwWgt Col or *) ; %?TookAt t sGet Col or DarkGray (MhwWgt LookAtt s*,

MhwWit Col or#);  Ehent\yfanagek AThis Gethlo hibevwoavents toubredrif dened\agdrding Ad pncm'ty It

Vgt Col o )RR Es i Cear it i F SOl P SoR Ph o encn
MwWgt Col or *);  ®het\gt LookAt t sGet Col or MapAndVi sual ( Miw\gt LookAt t s*,

Mhwgt Col or Mapl df)ynz’MﬁYyﬂl{:kMl 51'1'1?3' madulelmwgme(?%mtﬁﬁ GeldGREQE Migsl ﬁﬁlﬁytlve
( MhwWgt LookAt t s* *); MhwWgt Look At t sCGet Col or Tr ansEar ent

( Mhwgt L8Ok At t s*fava Sd@wéﬁna}we Wﬁmé% fromiadeyadass dowalogdsd ing
E m%: tootﬁ: E S resolwaﬁﬁnqo%loawtvb@@d%ﬁvﬁa@@i %‘Q%@C:)?Ml tBe y
00 S* Qr*); 0] e or Backqgr o
( Mgt Look®t t s*Dow\%gqch T mfdule Y W\%fa Afaf@tgé@e& FE9piap Zgmpote Bspiee
( MW\t Look At t s* cardiyeMiérithi@ligh thy NFsMwMgﬁu_mkA@msme@@il@raDedske@rmyhe same

vh t LookAtts* tL kAt t sSet Col d
VVEL LoakAL { oA RREERoBFs  VemBB) A ehrap e T OB tar BT Fh iso

( Mgt Lo0okAL t s*prodedigt Col or *) ;

. Class Manager. This module loads classes and resolves any class referencing
problems.
. File System. This module is compact and optimized to manage a hierarchical file
system with multiple ROM, flash, RAM and DSMCC volumes. Flash integrity is
20 guaranteed against any incidents.
. Security Manager. This module authenticates applications and controls the access of

applications to sensitive memory and other zones of the set-top box.
. Graphics System. This system is object-orientated and optimized. It includes graphic
window and object management as well as a vectorial font engine with multi-

25 language support.

Furthermore, the DAVIC resource notification model is supported so that client resources are

efficiently managed.

30 The Device Interface layer 256 includes a Device Manager and devices. Devices are software
modules which consist of the logical resources necessary for management of external events
and physical interfaces. The Device Layer manages communication channels between drivers
and applications and provides enhanced error exception checking. Some examples of
managed devices are: card readers, modems, network, PCMCIA (Personal Computer

35 Memory Card International Association), LED display and so on. Programmers do not have

to deal with this layer directly, since the API layer controls the devices from above.



MhwWt LookAt t sSet Col or Li ght G ay ( MhwWjt LookAtts*, Mwwgt Col or *);

MhwWgt Look At t sSet Col or MapAndVi sual (VMhwWgt LookAtts*,  hwgt Col or Mapl d,
MhwWgt Vi suaby/333hwWit Look At t sSet Col or M ddl eGray ( MwW\gt LoPREIR®S/0]1720
vhwwgt Col or); 30 MhwWgt LookAtt sSet Col or Tr anspar ent ( MhwWgt LookAt t s*,
vhwwgt Col or); MwwWjt LookAt t sSet Col orVerng ght G ay ( Miw\gt LookAt t s*,
vMhwWgt Col or); MwWgt LookAt t sSet Col or Whi te ( Mw\gt LookAt ts*, Mw@gt CoI or);

35 /* Retrieve and Set _Heri.tage ritagepat al
( MhwWgt Look Ab¢ SSystegh g ne“ﬁﬂvm E%?Skéﬂ:‘tgt é%%‘kgt %ﬁ’at‘%ﬁn“ Acturet “of the
( Mrwwgt Loo kt‘&céﬁerlde\/&ded*l}ecaus’e’bf fbe msddulacityt thel sy4Om hawgha e akiiRas supplied by

vh t LookAt t */ WD 01/ 33344 PCT/
Mgt L ook D SRRt ety Bh oL g eng Py REP 58O ARgeT oD R A M hine.
(anQhj ect, t\&/Hgiedr layels araYiot W toadparéididat real- ﬁnabpergmﬁg syateAs (RT0S) @So at e)

MhwWgt Lo kDra ckground (anObject, aWdget, aX, a¥Y, aW aH)
Mhw\gt LongPaé‘Yv{%ﬂ%r %87%51 (anj ect aWdget, aX, a¥Y, aW aH aState,
aSynbol ) MwWjt LookDr awChoi ceSynbol (anCbj ect, aw dget, aX, a¥Y, aW aH) 10

VhwWgt LOOKDW’}Q%, (anOoj ect, aw dget, aX, a¥Y, aW aH)
MhwWt LookDr a rsor (anj ect aW dget, aX, -aY¥Y, anAscent, aH)
Mgt Look[irawmfemd)embloctirm@bf eddget aW@gmwdeéﬁpr Bsel mamphmapns to run in a

Mhwgt Look %’f ). O ISjagl%ular Q%i)hcﬁt\(on ﬁ%c@&%ld% set 1s to provide

VhwWgt Look & g h ect,

NhwWgt LBk Dzvmeﬁs@t a ?ﬁﬂcéifré@t o ragé\fqr/da%deraﬁor digipal éﬂvammﬁ»@ﬁhm&gar Bl term
(anQoj ect, aAWdR&Gked aaé’n 0 %t—oﬁWtecﬁhbd@eTéﬁESﬁ that, foF8ach Lw‘icﬂﬁt herdib ASSRBpondpt at €)
Mhwgt Lookm%@é;ﬁset Q%g ax, n;;}(e I—Q

MhwWgt Look DV splhpsy %W&?‘ may ‘Sﬁt‘p frg simpjer corpongnt widgets pyinpieriting

MW\t Look Drauppelsaeigodl Beescfotley eddgetsaW dget, aX, a¥Y, aW aH)

MhwWgt LookDr awSl i dArrow (anObj ect, aWdget, aX, aY, aW aH,

15 Figure 3 is a simplified diagram of the hierarchy of widgets within a widget set. In this
embodiment, the widget set contains a set of primitive widget classes 410 including, amongst
others, widow and dialogue box frames, a slider control, a push button, a check box, a text
field, and a text editing box. At a next level of complexity, there are classes 420 which
combine several primitive widget classes or modify the behaviour of a primitive widget. For

20 example, a widget such as a list box may create editable list items from a text editing box
class and allow a user to scroll through the list using a scroll bar derived from a slider control
class. At yet a higher level of complexity, the widget set contains aggregate widgets 430 such
as a file selection dialogue box which contains push buttons, scrollable lists, text fields and
text editing boxes, all of which are defined in other classes of the widget set.

25
Each of the widget classes implements methods and event handlers to control operation of the
widget. The widget classes may also contain methods for drawing some parts of the widget.
However, in order to provide a particular appearance or “look” for the widget, the widget
classes invoke drawing methods of a look object class with which the widget class is

30 associated. This will be described in further detail below.

Look class public methods and API

In order that the look object classes and widget classes can interact, it is necessary for the look

object classes to have a consistent set of public methods that are guaranteed to be available
35 for use by the widget class. In particular, the look object class must provide a standard API,

which contains methods that the widget class can invoke in order to draw itself on a GUI



aDirection) MwWt LookDrawsSl i dLift (anObject, aw dget, aX, aY, aW aH)
MwWgt LookDr awSt ri ng (anObj ect, aWdget, aX, aY, aText, alLength, 25
anAscent Wo/hus¥ud ook Get Bor der Wdt h (anQbj ect, aBorder) PCT/IB00/01720
MhwWgt LookGet Cl assl d (anObj ect) NMwWjt LookGet Cl assNane (anQbj ect)

MhwW\gt LookGet | t enBor der Wdt h (anObj ect)_ ,30 Mw\gt LookGet Met hodMask
(anQhject) MwN\Gt LookGet PreferredSi zeArrow (anCbj ect)

MhwWgt LookGet Py ef erredSi zeCheck (anObj ect)

MhwWt Look GI1SRI3&f er r edSi zeChoi ce (anbj ect)

MhwWgt LookGet Pref erredSi zeCross (anObject) 35 Mwwgt LookGet Updat eCount er

anbj ect Loqkl sl.nst ance .anhj ect Classld .
Moinel ook B SBI ety Sriten i aeied iR DR T, £ §Bh 3l ook ags derivag: b 1,
anAscent, ad3PdcepphidesilgtfbibokiRgklefmnGbj ect) 40 MhwWjt LookSet Bor der W dt h
an(bj ect., aBord {.dt t LockUnDr awCr oss (anCbj ect, aWdget, aX,
A 2 T m&?i’%%%%%@%ﬁ%m el S

aY, aWw rsor (anCbject, aw dget, aX, aY anAscent,
aH) WO 01/ 33344 PdTicalBOdsplay @ethodt8 MhwWjt LookunDr awFocus (anQbj ect ,

awi dget, aXs ay, olHhe Mﬁﬁgﬂ%@g&ﬁ@%g@ah&gt (anObj ect, aWdget, aX
a

aY, awW aH) =" M t LookunDr awRel I e nCbj ect, aw dget, aX, aY¥Y, aW aH)
VhwWgt LookudRef Canapljodbpides MhwWit Look Get Backgr ound( anObj ect)

MhwWgt LookGst Col e, Rl:adeaaiiagsty Mwgt LookGet Col or Dar kG ay(annj ect )
MhwWgt LookGet Col or H ghl i ght (anCbj ect)

MhwWgt Ld8k Get Col or Li ght Gr ay( anQbj ect) 10 Mwgt LookGet Col or Map(anQbj ect )
MWWt L ook Gefe&h1QH d¥l o Ghhe@ada Mre s wBifch Jare available to all widgets while particular display

MwWt LookGet Col or Tr anspar ent (anQObj ec %’
NVt Look GRS Me@RJIEh G OeEP PP PEpidect
Looks are constructed using a hierarchical architecture. A new look class is created by
15 inheriting the attributes, methods and default values of the class from which it is derived, and

then adding new attributes, methods and default values, or overriding some or all of those

inherited.

A look class is organised as a table containing pointers to public methods. A look class which
20 is derived from another look class may therefore redefine a method by changing the relevant
pointer so that it points to another method. Typically, a look class only implements some of

the available public methods.

In one implementation, public methods, known as dummy methods, are provided, which do
25 nothing other than return the call. If a method not implemented by the look class is called by
the widget, a dummy method is called. This is done in order to ensure error free functioning
of method calls even when the method is in fact not implemented. A disadvantage of calling

dummy methods is that time may be wasted in calling a method which does nothing.

30 In another implementation, look classes are provided with validation masks. A validation
mask defines which methods can be called by the look class, so that methods which are not
implemented are not called. A widget can access the validation mask of a look class to
optimise the drawing of the widget. In this case, the widget is aware of methods which are
not implemented, so the widget will avoid generating calls to such methods. In this way, it

35 is possible to prevent time from being wasted in calling dummy methods.



MhwWt LookGet Col or Wi t e(anObj ect) 15 MhwWgt LookGet Col or For egr ound( anObj ect)
MhwWgt Look Get Col or Heri t ageDat al (anCbj ect)

VhwWgt Lookaet/gxshor Her i t ageLi nkl (anCbj ect) Creating and dpepimyiontpoa wi dget
20 When an application requires a wi dget to appear on the display of a GJ,
the first task it nmust performis to construct an i nstance of the w dget
class. During creation of the w dget instance, a |ook cl ass i nstance
becones associ g]s\gld Wi t is

rg;let cl ass i.nstance. hlgﬁggﬂ ul ar
chosen as f &tPgKglass maype %‘VF RMfva oEmprg ofhishlassesdmyliis aﬁﬁ?ﬁ ecatl on
to the constlsskicMss totHe@featedehat is.an udiondf twd bratiove Sﬂ'uer 108ks. t Aemesionddl kbdvepk
specifiedfor th ss. of w,dge in reate S one. 3.
Ot her wi se, ﬁ’é’iéf@?%ﬁ F'Eeaﬁe%d%&é’f}gglfeﬁg@ﬁu?%rm %%S?“%(:W‘feéf? ,ﬁwil‘f’Okt her e
i's one. . c@sdt&irﬂ\/lw&&h itis derivieéd. bhefrdarltd idx;ﬂexkexftmulti hmtmgcdgﬁtlosleilso Séhtddnce t he
wi dget cl.ass has been nst ant.i tion.can. invoke
appropri t e °Bn¥ B pOltn 3 toafeaggtngg%oé‘gsef %glgl“éhﬁq”t 8?1?%3 ﬁ%bwsda“gﬂlogf %&ds al so
preferably pefawltwlmaﬂmjbd)kmanﬂmnlawssthew atabutdsgnethédsend défollt wlyesjwithent to a
| ook cl ass h%{’g&’g‘gﬂ’ ?PQe&tQ%eplQ&ﬁ cl ass instance then becones associ ated

i dge ¢

with the w ass Irnstance. This causes the appearance of the
w dget to change in accordance with the newly associ ated | ook cl ass

i nstance. 'inéﬂ, Qmia@dliﬁ@fﬁem&p&fbom%s lseﬁe%ee' @sadzs& th!:§ ritbafles] ﬁ'l%{lfoﬁ%’and

not hi ng nore than setting val ue d wthint eW| dget cl ass
|nstancé0 Téefa‘elébﬁpﬁtoéalltoﬁﬁ’e\kﬁ’@‘gé%s%ﬁqmétlhuﬁhﬂ‘fléfi@‘h‘tedl ook class can, in the
si npl est of enbodi nents, be done si rrpl y by WO 01/ 33344 PCT/ 1BOO/01720 -49

maki ng an assi gnrrent to the field. m’ﬁé‘ﬂe see the conmments bel ow
rel ating to%%wpeﬁﬁwa@emge%aw hee Tyttt HivatiamswRsroacpsidgBkvidesis Aoy er |

many wi dget dé‘sllgaﬁ& wl?clsme@c;e@uermyd_ 100kt Methent fdh- mrﬁili:kdﬁﬁ&hdcﬁgh pglnﬂérSn the

i nst ance. i S i strate agr n_Fi qur : en a

W dget i asDoRseR gt 8 5Rh o KRR R abe of-Haedr Fiepra gl o

bui | ds tise tecqaiyed toafispldyehevwviiget in the follow ng order: 1. The background
of the w dget (for exanple, a background colour or an inmage). 2.

Background overlay (for exanple, a logo) 10 3. Foreground of the w dget 4.
For egr ound Bugimhpoytagf torenaxathpt tie varipusgdogk classesTinem wiheithet lobk isiderived do not

conflict with each other. This can be done by ensuring that the additional look classes only
contain methods which are not in the main look class from which the look is derived, or by

20 giving an order of precedence to the various classes.

An example of the public methods of a look object class is set forth below.

/* Initialisation of instances */

25 MhwWgtLookInitDefault (MhwWgtLookclass* MhwWgtLookAtts*);
MhwWgtLookInitClass (Void):;
MhwWgtLookResetDefault (MhwWgtLookclass¥*);

MhwWgtLookAttsGetDefault (MhwWgtLookClass*, MhwWgtLookAtts*);
30 MhwWgtLookAttslnit (MhwWgtLookAtts *);

/* Retrieve and set border dimensions */
MhwWgtLookAttsGetBorderwidthBottotm (MhwWgtLookAtts *, Card8 *);
MhwWgtLookAttsGetBorderWidthLeft (MhwWgtLookAtts *, Card8*);

35 MhwWgtLookAttsGetBorderWidthRight (MhwWgtLookAtts *, Card8*);
MhwWgtLookAttsGetBorderWidthTop (MhwWgtLookAtts *, Card8 *);

MhwWgtLookAttsSetBorderwidthBottom (MhwWgtLookAtts *, Card8);



6. Hghlighting 7. Input focus. 15 For a given w dget, certain parts may
be absent. The presence or absence of a part of the w dget depends on the
foll ow ngvavi/sadud a. 1. Hard coding. Sonme of the parts areraniBu@iized for
certain classes of widget. 2. Optional parts. For exanple, the focus, the
relief and the highlight may be inhibit e g 20 at will by neans of a public
attribute of the widget. 3. Definition of the | ook. A look can omt one or

more of the frhool{gpct%suﬁbf’@é%mﬂéﬁﬁ’ﬂéﬁt »{h%mfg%guzm%sxieegra g, carried

out. 25 Fi rs round ot class
net hod i tseP“’PW $'€ﬁ’°cé$?§ﬁ"ﬁ étBOEQPrﬁ’alldﬁWh%hra WQFBB%IA%@ Jur Caédg)a'ckgr ound
pattern or #hwigelgekAthe ShaBigteniiditoVep | BMhwhigt LoheAt dy awn Cyd8 nvoki ng t he
public nethod of the associated | ook instance NMw\jtLookDrawBackground

speci fying gppropriate arg n for the height, width and position of the
wi dget oﬁ 2 %?tg’bllevf a‘f‘ﬁl ngpéeoglrgﬁée of the background is thus nodified by

30 the | oothW‘&tI@%ﬁﬁFéGewl@\ﬁBﬁF]a@ﬁ%’@da Mho@e L Lapih titisd g éthvwibasslanst)hiod
must then buhd«tdgmd}dAQtEQéegdsmmia@ﬁc e tigekatt Baf MiSwigRcsayr ) i

creates theilidialood-ecks: tRl-ACKURLY VL ABOLRA ALEd Mg USRI

di splay informa ng in u or exanple
m ght i npl e%‘fﬁ‘fgt&‘oeﬁéﬁlis%%%"lloﬁ FQRE T10 g s @I 8B kR SR é s WQQF%WICI ass
met hod NAwW¥hmkDoddCheekSiatooH L ghigihito skhwitgt LivkeéAt bedi MpwiWyheo faaregr ound,

for exanpl eMﬁxywmrokaytgge@dlggglgﬁl@r%/ 333ty tRCHAABO/ | 014%%63 th51Q>r-H5'e
bor der regi ﬁpwwf tgﬁ!; ﬂ@@géekﬁ ELI?)%@]a% §§ i Il b@ﬁ ff egAle Qw. 1T

the w dget ] ects gel’ has
i nput f ocusMhy{9tGipeierlidhe MWIQt(‘fIL%‘s%l*ﬁet hod Mhwgt LookDr awFocus to
i ndi cat e t hswigtIivbh&Adi s@d tapddrMiddlietget . (MBWRttBsd kAt tisk, pawigbfoidre )w dget

is to b%hlﬂﬂungtL%kzw@s%@%tlocha@aﬁnsﬁx%%s the | aakwqdasskAet hod
MhwWgt LookDr dget border nanagement One specific exanpl e of

the way in Wﬁ % g2r S)Ok controls the appearance of the widget on 10 a
GUl di spl ayMFSWGﬁLPhéAMﬁ%MOWerbﬁﬂcﬁé’ftsqram‘le appedrangelof kKAt b dget

wi th bordershiwytdoisrapst general formon a QU display is shown in Figure
4. The w dggf,, Qo%‘ﬁﬁﬁ?é@ét@olo&%&@QQWWWg%SBkAE‘té*he viRBLEY1 Hx)a GJ . The

area ocgqpi ed by the w dget 1ncludes regions: an | nnér operatl ve
regi on 0 surrounded by a border region. 15 The border region typically
does not coidslpekdbt 1rtCodatBa@iwreting H¥hwigiglero KPEEs ho MYRWEtCateyr *) 7 i n
Sone cases, MbygtIodkhyt 8setsey1drel BBy (MG L.obRASE 76 MARWYLCRID*) ;

Therefore, HN&fRbSkattssetColorbarkGray (MhwWgtLookAtts*, MhwWgtColor*);

thWgtLookAttsSetColorForeground(thWgtLookAtts*,thWgtColdr*);

25 MhwWgtLookAttsSetColorHighlight (MhwWgtLookAtts*, MhwWgtColor*);
MhwWgtLookAttsSetColorLightGray (MhwWgtLookAtts*, MhwWgtColor*);
MhwWgtLookAttsSetColorMapAndVisual (MhwWgtLookAtts*,
MhwWgtColorMapld, MhwWgtVisual);
MhwWgtLookAttsSetColorMiddleGray (MhwWgtLookAtts*, MhwWgtColor):;

30 MhwWgtLookAttsSetColorTransparent (MhwWgtLookAtts*, MhwWgtColor);
MhwWgtLookAttsSetColorVeryLightGray (MhwWgtLookAtts~*,
MhwWgtColor) ;
MhwWgtLookAttsSetColorWhite (MhwWgtLookAtts*, MhwWgtColor):;

35 /* Retrieve and Set Heritage Data */
MhwWgtLookAttsGetHeritageDatal (MhwWgtLookAtts*, Void**);

MhwWgtLookAttsSetHeritageDatal (MhwWgtLookAtts*, Void*);

/* Constructor */
40 MhwWgtLookNew (MhwWgtLookAtts¥*);

/* Destructor */



consi derabl e scope for variation of the appearance of the border region in
accordance with a user's w shes. For exanple, the colour, w dth,
backgroumdoprsizes n can all be selected to appeal to a usPCT/@BOO®720r ovi de a
consi stent appearance. Therefore, responsibility for drawing 20 the border
is given to the ook class. The | ook maiygtains four dinensions to specify
the wi dth of the border. These specify the distance fromthe left, right,

top and bot at v on 510 to the edge of the w dget.
These di nengsﬂlg tLaor gﬁe‘fg?%ag ecfﬁ)rjéeggzcti vely at L, R T, and Bin Figure 4.

Val ues for 25 these di rensions are specified in the default | ook. An
appl i cati on/regtarfarnaenarcrass derived fromthe default |ook class in

whi ch the valups @ik oOYRALLITEN 20, EER! GudabOk LAl ycr it o3 antldget

with a bgrder non- standard w d 2 An application (for exanple, ook

manager ) ° cal°<y AREAGE tneSFAtGes at run tinme by invoking the Iook
met hods MhWjidtdoloADr s 8Be Borbaindi deh@ateaym awidget, aX, ay, aW, aH)

Mvw\gt Look Alrh it iBokde s Weak diteirdool  3Anbbydeét L ankiMldes SetaRor dar, wiadt hBRught , or
VhwWgt Look £§§a et Bg rgﬁpg\[pt hTop. Wthin the | ook cl ass there is code that
controls the i '8 ayout of a border according to values passed to the

| ook cl ass W"fgidoriklgay %?%@.W@Blwwjeé&oﬁ‘f’l gérfentYA 3%okHAl so
i ncl uded0a MefWgtiLicio&Nre®Crxed DURRObsect hatwiadgyt w agetad, naWwang®) whi ch is

a_slsloci at efl Vi L%%%éaf&ﬂsé&oqla%z e/ %%1%&’@ 3a)paratY' cuhﬁécé@@kahslszance
Wi use efined in i NSt ance. on ment, a

| ook defi nrelgh"f%ﬂ%&?o(‘fi%w cgoﬁot‘)'lﬁps an é:lg’ WY 5\/"1 a%‘n?fg:lo (jray

| i ght gray Mtvfér{%}:uopgﬁ{:a'gf%gy«ls (wRCP2eCE s a’r‘r‘l’éﬁaﬁ‘éntaxrl@Y hi2g§hl #ht col our The
col our deflmﬁwgﬂl&ol}cnrh‘hEujlﬂnghar eahGekaheawddaant NGxa awdgew, Fmr exanpl e,
if ablg MﬂvbmfbecL'o%kBPaxpfnsCHtaW@n% @“a%ﬂ'd@)éti‘gaﬁ V&ng%h Lipe col our which
has been det | ned bl a e usearwﬁdF exampl'e, if the look is to

have a red Wgtll'r‘?@ﬁw%‘[’gcekm %?OBéeﬁ%Tl %57 18%he® far®r Aty A18%Eohi t e
may be defiakaktienpeh} i gmAsqantk, akkatelvari ous shades of red being defined
in bet ween MHWWgttmb&kBi(éwmhﬁseta (dhomd éter ,op@iagéon a)i aly, waw) damor mal |y dr aw

a black H)OJ( Jv%q.lg%a n‘%)b @Eg a‘?w‘ll éE‘e’axa”QY analeé qq
:gebleOOk de w:V}%’zLooki]fg#gelectegégG ﬁanObjectl?éaV/?'lcclggueétl, %())(l,og')r(, Vaavé,ugs W#” Ch

MhwWgtLookDrawSlidArrow (anObject, aWidget, aX, aY, aW, aH,
aDirection)

MhwWgtLookDrawSlidLift (anObject, awidget, aX, a¥Y, aW, aH)
MhwWgtLookDrawString (anObject, aWidget, aX, aY, aText, alength,

25 anAscent)

MhwWgtLookGetBorderWidth (anObject, aBorder)
MhwWgtLookGetClassId (anObject)
MhwWgtLookGetClassName (anObject)
MhwWgtLookGetItemBorderWidth (anObject)

30 MhwWgtLookGetMethodMask (anObject)
MhwWgtLookGetPreferredSizeArrow (anObject)
MhwWgtLookGetPreferredSizeCheck (anObject)
MhwWgtLookGetPreferredSizeChoice (anObject)
MhwWgtLookGetPreferredSizeCross (anObject)

35 MhwwgtLookGetUpdateCounter (anObject)

MhwWgtLookIsInstanceOf (anObject, aClassId)
MhwWgtLookReDrawItem (anObject, awidget,aXl a¥Y, aW, aH, aText,
alength, anAscent, aState)

MhwWgtLookRef (anObject)

40 MhwWgtLookSetBorderWidth (anObject, aBorder, aWidth)
MhwWgtLockUnDrawCross (anObject, aWidget, aX, a¥Y, aW, aH)
MhwWgtLookUnDrawCursor (anObject, awidget, aX, a¥Y anAscent, aH)



20 used when di spl aying any particular colour on the display of a GU .
Creating a nodi fied w dget Suppose that the default | ook nethod

VhwWgt LookoasaBieckSynbol draws a rectangul ar box whi ch peT/aBuwher2oenpty or
whi ch contains a small tick synbol depending on its state, and 25 that
this defines the | ook of a normal check,gox in a GJ. Now suppose that
another widget is required in which either a tick or a cross is displayed.
The appearapgce . is entirely.contr y t | pok_gl ass, .so only the | ook
cl ass need @gw%?tisléorog( .nBﬁ/B‘%{%%?/Je]Sr,,(%ébﬁgsvcffooiﬁgpggé ?%’ alsysrfpfaz'fre% )Ithi s

behavi our cHhvbEtlpakupBga it iige teXxfROYIRFY 08K189%ss 2 %and Ypr aWi cddllonl y one
met hod MhwWyghlopkidoxuwebeslceynizdl (haobyert, deitibet pedhodyof aWheasiane nane in

the 30 basey, HASSRe MO ERFectvhen t he net hod MhwWgt LookDr awCheckSynbol
is invoked Mw‘g‘%ttﬁe %;rjgum(snt agtv'a‘g\,re1 set to true, the nethod

MwWt Lok DMRHEAeEFRbBR /6 IRE (BRERISTH)ass can be called to draw a ti ck.
New code neduwlie: hwokGeedo bertBL atcd (Rafldjectt)he case where a cross is to be

d][?vvn- ngsth lo\kbeg@&lcgmrbc@rgwﬁﬁ@dje\wh a m gi rmmdof progralmﬂ' ng ]
effort. t u u .S t.ni proceadur e does not alter the
I!/Hflwv?gn %ooq(Ge ECOP org-Ll g:?&?%\t: 6%5%)3;% E} )

b
appear ance 0 e orrgrna . PCT/ 1B00/ 01720 -52 box
wi dget ; t hi ¥ HdeCkGeESO M- I9RSErp A WIESS) whi ch has not been anended. In
order tao0 emfwodtlaokhlangeldMaphenappeatr)ance of the origi nal check box

base | ook ol oL R Wi dget s der | ved from t hat

ase | ook c|as st _be ed. check . wi dgets derived fromtha

class will Wﬁ‘%@%&%&‘é%%ﬁﬁgﬁﬁggfﬁrﬁ%Qar\‘%gljIegﬁ}(ng the next 5 occasion (at

conpi | e ti néhwitgtLogkGetGelorye ryhégbberan@pobascbon which the | ook class is

l'i nked wi t hvtiley@appkceats yrwhiive (whogpicgl ass will, in principle,

Co- oper g e &I‘Ruvﬁj’t%gkﬁcé‘t%chc%tor\é"gﬁrguﬁcﬁ‘}’ar@bﬁ%%tbaV' ng an appropriate set of
an

publ i c net hods roperties as a lo%é class. wever, there is advantage
10 in deri W%ﬂ”%qooﬁﬁﬁgcﬂ%’seéétﬁgﬁﬂ? (ﬁ?ﬁﬁpe%% possi bl e a nunber of
common baseMelWEdeokGanto latdigirliyapebinini@nphsect)l ass. Those familiar with
object-oriented programming will understand that this mnimses the use of
menory and ot her resources by the | ook classes. A derived class has a

poi nter to §reatipgapd displayinga wiflget i t can access nethod code and static data

of the basewneh asdpphédibRtdquitdsnl viidgdt tddbpedr of tellispRgef 9GUIahefilsitadkarmng. 15

Version Control 1t may be that so W, t instances _have a very long life.
For  exanpl GPorOHB 1B T b B O Mgy R AR e Sl bey o ISR
wor kst at i ona Wbk plag\instAneba&omeassdriatédwithutha widgeedass itdmaice The partetlaologk

possi bility. that th{%lll 00k classes m ght be updated during the life of the

is chosen as 10llows:
1. If a look class instance is passed by the application to the constructor, then use it.
25 2. Otherwise, use the default look specified for the class of widget being created, if there
is one.

Otherwise, use the default look specified for the widget context, if there is one.

4. Otherwise, use the default look for the widget set.

30 Once the widget class has been instantiated, the application can invoke an appropriate one of

its public methods to display it.

The widget class also preferably provides a public method that can be called with a pointer
to a look class instance, and that look class instance then becomes associated with the widget
35 class instance. This causes the appearance of the widget to change in accordance with the
newly associated look class instance. It should be understood that "association" is, in reality,
nothing more than setting the value of a field within the widget class instance. To associate

the widget with a different look class can, in the simplest of embodiments, be done simply by



20 wi dget. The w dget class nust be caused to re-draw itself when this
happens. One a way to achieve this is to give each | ook class an update
counter whdoh3izs4 exported as a public property or is acceewilog@itzaough a
public nethod. Wien a widget class is instantiated, the w dget class

i nstance queries the update counter of tge associ ated | ook, and stores the
25 value of the update counter in nenory’local to the w dget cl ass
instance. If the instance of t ook cl as i s subsequent dat ed, the
wi dget cl asEaking AR ASIENESH! ta&eéjg’—fd {h?gevfﬁéﬁ@ eﬁgamn’@aﬁ%a%o la%’lﬂ% QEFHEYt hat
is stored |ﬂ1ahzlg&nieﬁlfaah tlﬁﬁmﬂ’fo)d wawgﬁbﬁsmabue) Mbrebie, nwgah@gewummanb@ t he
| ook cl ass inshance (L tthe c ass m% lg Eats een %datl@ t he

wi dget can PH%Re2$5@eiRlp W}i‘?r?el? cua§f R§apSFe T sl atsd ‘f‘ﬂé i Eigures
Constructiof. and Destruction of Look Class Instances In general, there wll
be fewer .instances of each | ook class than of each wi dget class. In sone
cases, tﬁere may be just one instance of a | ook base class referred to by
al | wi dget Whass widgesdlass aethoil is calteddp ptaivabe widget ot h &H display At moldbtheimageances
of derived I [ o 35 by sone of the w dget class

i nst ances of ew“é%%?%%ﬁ%%&loa’rkoqd& er, a widget class cannot assune that
there will &l wayThdbackgiovnkofthawidgehdorarxemplena badkground eolaer arlae imagm. t hat
the wi dget 01 class is being instantiated; the
wi dget i nst%\ﬁce ég’aﬁéﬁbggﬁﬁaw%gy&g@er%@gl)re association wth a
particull@r $.00k E‘I’fﬁgr@“ndl'ﬁféth@?"éﬁgét it is proposed that during instantiation
of each w dget cp&gérouﬁ@@vewaggg;e)@hﬁes“@goqonstructor i nvokes the

associ ated | ook cl ass  constructor M’]V\N‘gt LookNew. If no instance of the

| ook cl ass &xi st $he WKigat bordfw i nstance is created. A value of 1 is then
stored in ag refHigmgktisgounter held in the |ocal nmenory of the | ook class
instance. If an | st nce of the |ook class already exists, the | ook class
const ruct or /- et urREt “Bointer to it, and increments the ref erence counter.
10 During destruction of each w dget class instance, the destructor of the

wi dget cl ass i nvokes..t > t t jated

| ook cl ass ??{sat%H%nemdﬁﬁggﬂgagfé%t&%gb{%% E’R é‘%ﬁn@ & %e%nrcgggﬁ Eﬁ%ﬁ he

ref erence cwidgttadepends onltilee olowingcritasiani ns gr eat er than zero, the
destructor p! Ml Makuhlifn SSg‘H@W&ﬁ%?aﬂé dre hOFucAREd T Ledin LR @Sﬁwag&o then no

Wi dget 15 class I nstancés (ot her he one_ undergoln estruction) are

associ at ed %i t h ©ntenal pasie. Eerpxamplefhe ﬁﬁl%?e thejrpligfandithe é&@ggfttﬁ@}’lb@(bﬂ“‘@tedss
destruch@r procegdsi nﬁe%ﬂpwea ubfic hegbute bAgs widget.ance  from nenory. The

wi dget class net hod et Look can be ca change the | ook with
which 20 & partPE@F‘%{?%‘é Y*;lggk PRiheRe ‘?r§“°é§§é§‘F£f“é§:l Wthin this
met hod, a call is first madetothe

In a typical example, the following steps are carried out.

25  Firstly the background of the widget is drawn by the widget class method itself, for example,
by painting a background colour, a background pattern or an image. The background overlay
is then drawn by invoking the public method of the associated look instance
MhwWgtLookDrawBackground specifying appropriate arguments for the height, width and
position of the widget on the display. The appearance of the background is thus modified by

30 the look, for example, by overlaying a logo.

The widget class method must then build up the foreground of the widget; that is to say, it
creates the visual objects that actually are manipulated by a user or display information when
the widget is in use. For example, the widget might implement a check box, in which case it
35 invokes the look class method MhwW gtLookDrawCheckSymbol. The look may then modify

the foreground, for example by overlaying a logo.



destructor of the outgoing | ook class instance, and a call is then nade to
the reference function of the new | ook class to obtain a pointer to a

cl ass i nswanuss34dlhi s ensures that the reference counter spof/idomi11200k

cl asses are properly updated. 25 There nust al so provision for a new
instance of a look class to be created eyen if an instance already exists.
This allows an application to have nore Than one instance of any given | ook
class, and to set dif_fer?r]_it attrib te; in the iffer%n‘a i.nstances. For
exanpl e, t hdihe bpsdgriseiopet theywdggt isben drappasaiibe dgsoribed Blew; dentical in all

respects other than one has all attributes remaining in accordance with

their defau , and the other. having different val ues assjgned 0 to one
o hor 6 of - i e afgsst bt e B Bl dtohe SRRt R i wRRBLR Ryt fguse
Manager s As iwiokes the laokdddss netithd MineWeyistokBrawfFocaoto iadiasts @sis mntle displageices

allows very detailed control ..ove he overal k_of an application. For
i nst ance,eS ] e geg%mg r![:yr ?Bﬁl?gf%l? Wg&rﬁ?h goolig\hg‘?hilgﬂ%te%gﬁe w%ﬁett? as%ﬁgﬂﬁégletl%‘)kef fect
a m nor chanles methodhMhvoBitLobkldmawahghligbtat i on. Accordingly, a | ook manager
application nay be provided to enable a user to alter these attributes as
requi red. WO 01/33344 PCT/ 1B00/ 01720 -54 Such an application typically

i ncl udes a Widgetihoplerymanagenmbinhg Wi dget s enbodying the invention in order
that the us o j fieft j ' es of
he. 1 00k Upon. Fi L S e B oo R A A A Ml

navi gat o0 i AGAH{displayvs intheypanagemens SEbordas The eppeaanes efrfcwidges witheborders in

acconpanyi Ngs nfdsEYHnBAP forfmi Ul GURAispROWSsh3waGh e%mﬁtrwwfaga 508 loBeupses @eN
navi gat or di sEaI ay of an Intqeirnet%fts);gmer. 10 e r’r%l n screen shows a
vertical chECRNgHBHatkARHIC HeRldd - The FrehRasPiRA P¥ R Wideggiasiudesivooys
buttons as ggidnekednhdroperatiiereRioht500surtdu@ddd bikebbriiet regiok el enents of the
chain. The buttons shown in the chain 1100 of Figure 6a include the
RELOAD/ STOP button 1110, the PREVIOUS button 1120, NEXT button 1130,
HI STORY 18ut Thebadtdet tcgidd@abdtdobsaiot comtritbied0 the BEToMNGEShdwidgetr(alfhib6gh iamdy,t he

QU T button.1170. 15 Th ' ' 0Q i d .
superi npos el B4 aéesn;‘?’bgﬁe-%?ﬁe}g% U%g?%ﬁ‘%% %%érurgﬁﬁe%(tﬁﬁ'%‘%%ﬁbg%%%@%’ tthg’rfiolg
di spl ayed oronsiderablesema farlGtiatiomoRthgeppeargece of theHpoder reienimmatoriancdivithl ayed

and the scr gﬁ%é‘% ljjxa;heg.sF Ple 1@,%? Eolgﬁ@m&tm%a%&&nmﬂeﬁ%@h l%ll i)% Egect&pto-rh €

web browser i es several preferences whi can be set by e user. The
browser i nanpgelde aysar getoareyide peonsisient appeasimge (Taprefpse resppribiliydor drpwings er

has a copt r glelb8fdeWistdiventib el 166k 8123, navi gat e bet ween obj ects on the screen
1101, highlight objects and select objects. In the present exanple, the

controller used is a
The look maintains four dimensions to specify the width of the border. These specify the

distance from the left, right, top and bottom of the operative region 510 to the edge of the

widget. These dimensions are indicated respectively at L, R, T, and B in Figure 4. Values for
25 these dimensions are specified in the default look. An application may define a class derived

from the default look class in which the values are overridden to create a look that creates a

widget with a border of non-standard width. An application (for example, a look manager)

can also change the values at run time by invoking the look methods

MhwWgtLookAttsSetBorderwidthBottom, MhwWgtLookAttsSetBorderWidthLeft,
30 MhwWgtLookAttsSetBorderwidthRight, or MhwWgtLookAttaSetBorderWidthTop.

Within the look class there is code that controls the detailed layout of a border according to

values passed to the look class by the widget class.

35 Widget colour management

A look also includes a definition of colours, so that any widget instance which is associated



25 television renote control 1180. The nunber keys 1181 are used to enter
data; the cursor keypad 1182 is used to navigate around the screen. The
cursor keypad3miB2 includes an UP key 1183, a DOMN key 1e8WiBm@m/oLBRT key
1185 and a RI GHT key 1187. The cursor keypad 1182 also incudes a SELECT
key 1186 which is used for selecting objgcts on the screen. 30 The UP key
1183 and the DOM key 1184 are used to nove a focus, in this exanple a

hi ghl i ght up .and da the chain 1100 to sel ectiyvely highlight the buttons
1150, 120, Sapbpartiatagioss Hante 1bUsefe So5S Seita Yt fasimialohs Pt e,
it can be sehmpediafnt)sildsuk defiaestat Edlowikgeyoldt86. 35 When an HTML page is

di spl ayed, any b;f?jﬁt n of the renote control calls the chain 1100

(tool bar). The cH&h 1100 can al so be turned on and off by the user. In one
settings opti on W&k}t4B83344 PCT/ 1B00/ 01720 -55 the chain 1100

aut omat i f?al ly is r}i dern when a new HTML page is displayed, the user calling
up the chain 1100"Wn&A Fe wants to nove to anot her HTM page. Figure 7
shows the sereenlight gfagure 6a havi ng an HTML docunent open. |nformation

about 5 the ope%gg,q%ﬁp?a% is given in a text box 1112 linked in the chain
to the RELOAD/ ST tton 1110. It will be seen that the chain links 1114

bet ween t he*butt otei ndicate visually to the user that he can nove between
the buttons,in thg,dhfgetion of the links. Figure 6a shows the RELOAD STOP
button highlighted (the highlighted RELOAD/ STOP 10 icon is white on a dark
backgroud fat hehightght c@lok on a white background as in Figure 7 where it
is not highlighted). The HTM. docunent can be rel oaded by pressing the

sel ect Kkey_1186 whep the REL STOP byttgn is highlighted. The_ user noves
the hi ghl i githe sRIGH d@ﬁ@tle‘ﬁdp e% fﬁgﬁeﬂg”llj"f"i‘n AR W §e‘1%8ﬁ?xamPT‘Fil lack 15 7,
L he ] :DRE?]/I QUBnddltd lﬁﬁ;lldri\ilzﬂ Ohiss disstuyihg gwidget)the dolobi gllcmbﬁ hifs Isden\dsfiteaViis “blaewr t hg
ighlight i n t he PREVI QUS _hutt gn. 0 a "tooltipl, .canprisin ext box
1122 appear ?ﬁbﬁe ¥R Farerampe ]ifﬁ‘etl?lcg( IB}OJe-éaé’ﬁf’ r‘é@%ﬂ%fhg’? ?lﬁ‘g( trg%?fslﬁ %ﬁiﬁ{fé’ars as
soon as 1tShebe édrkvainand ‘tantel’ snalyibg klefiggl te de lighthpankp méthemsoeseshadas wif ceddeinget so
that the to P Sy, L,y . ' ' ' d. The
toxt box 1199 1eBifRAREA 1o Blar S TUBR LN B IR kR A BT [
20 PREVI OUSliwilbinsteadbdrawpydagerediaeand se pe PREVI QUS button, by pressing the
SELECT key 1186, the browser noves to the previous page viewed. In Figure
9, the highlighting is noved dowmn to the NEXT button 1130 and, after a
short ti melnagdition)ths lgok defiies & pelguranapeyhichygts thergtal godquy yalhes whieh atptobe next

appears 7p0 adivien UBlayhB aH§ BhrtichlBr folali b8 tHeliispldyo | GITORY button 1140 is
hi ghlighted and its associated tooltip 1142 appears with the word

"history". The HI STORY button 1140 has nore than one function and so,
activating Caeatingta odifgd widgeti ng t he SELECT key 1186 on the control keypad

causes Suppose that the default look method MhwW gtLookDrawCheckSymbol draws a rectangular
box which is either empty or which contains a small tick symbol depending on its state, and
25 that this defines the look of a normal check box in a GUI. Now suppose that another widget
is required in which either a tick or a cross is displayed. The appearance is entirely controlled
by the look class, so only the look class need be altered. Moreover, a new look class to
implement this behaviour can be derived from the existing look class, and provide only one
method MhwW gtLookDrawCheckSymbol to override the method of the same name in the
30 Dbase look class. Moreover, when the method MhwWgtLookDrawCheckSymbol is invoked
with the argument aState set to true, the method MhwWgtLookDrawCheckSymbol of the base
class can be called to draw a tick. New code need be written only to handle the case where
a cross is to be drawn. Thus, a new widget can be created with a minimum of programming
effort.
35
It should be understood that this procedure does not alter the appearance of the original check



a sub-chain 1144 to appear giving further options relating to the history
function. The sub 30 chain 1144 is shown in Figure 11. The sub-chain 1144

i ncl udes vaddi/sizahal buttons including a VIEWbutton ll46ranviBmamiZ2DD butt on
1148. The user noves along the sub-chain 1144 wusing the R GHT and LEFT
keys 1187, 1185. In the screen display af Figure 11, the VIEW button is

hi ghlighted and a tooltip 1147 appears t0 tell the user that the button

hi ghlighted, is. VI .lt.will he noted that the tooltips attached o the
T chai i babidish s adteshuten BBt PGk ERHCE PR b nHE n PEE0LC | he
tool ti ps foeffedie chufizeabahenppparane ofiiteveigitae clkddk bok aiidpets\iaf hpP3ddn, the

ength of t AERg MNP atE Sy Ehet TPl b bort WP i peutited Alfsusde

pr ef er encesbeawidpetsdetiyed fiemshat elass wilhéhelo ohange theirhappedrack folfpwisg theafertr abl y

mat ched t.o the length of, the rd.in t I sel ect.ed. .5 . Figure.12
Shows 1 ne._ P Sgried Ehsbatile i 8h Bl e APOHRY BBl St e Jbotet i

HI STORY wi ntlokedhtidllthappal@watoron t he screen having a heading 1143 (here the
French |anguage option has been selected for the heading) and show ng
details 1145 of previous pages viewed by the user. The user may scroll up
and down t h&h¢ widgetielasshiilhinipgintipten eo-operathdo crdate aiwidget with angiclags havengS@El ECT
key 1186. T ' 7o 18, N
CANCEL keys%{‘lz’fg,ﬁ%l 49'@’@%3?‘2&?%@%‘%8@%%@%% %jt t onvef%@%’teﬁfaguﬁ‘f’( Toht ed
and its 18ssbdesiviag all degkiciasses figm asmall pypasgihle pragbpof gemmon hasgdpssdseand
presently digplAugdnoeaech. Thide Rinitiawith dbfct-dridhRed ploprith@izvil dndhnm t he
BOOKMARK but t on,"1150 _hi hllqued and jts associate tigltlp 1&51. n
Figure 15, HREhisorrimiierts Yt dmemesyand.odheprsopress Py tedopkalagses e deisk riatsk
sub-chai n  AdsS2pdifiteBldawrbabd\€lhdddo fgt ithten havesstrh@thddévle ahiistalid & oARPbadeELETE
and EDI T buttons, %%5§’ 11%&, %%5§e 1%%6. In Figure 15, the VIEWbutton
1153 i s hi gHPFSgHtheyt dyplcation 9t §ush Go8¢ oL {RIRUR MA¥YYI Ew but t on 1153 i s

sel ected5sand the VI EWw ndow 1157 is shown (see 20 Figure 16). (It will be
seen that, Qor.cl&gﬁ&gw t he bookmark sub-chain 1152 is not shown when the
vi ew wi ndow' 1157 r2Von t he screen.) The VI EWw ndow 1157 includes a

headi ng, alhax bs¢had bdnaowidgetanstanoepdave & véry dpnigdidk drar &xemplis the geot wimdow EW

HI STORY wi ng %do%a%agbﬂg%@r%déé?% y%&s%p@@ﬁpl%u%lso K&US In SRR cﬁ%g Sor

keypad 1182 is us navi gate about the w ndow and to sel ect a bockmark,
i f desired. thes isg shopg pessibylity tthag theook glassss mighydej updpted dusing the dife afithet s
tool tipais Hagel, 46 Widgel clhfBmADE: cAdskdd 10 Re-HwsiRRGiHRA thit AehpARD Wi ndow i

di spl ayed (see Figure 18). The ADD wi ndow 1158 includes two boxes for text
entry to enter the URL of the bookmark and its title. Data is entered into
the wi ndow Ofi¢ &ga¥ eachienbiis ike)ivelchSH 1dok @ascartufdh® cotntBowhibe istrpstddesn 30

lé gg E ??Lg d d eas }g:urb ict? Iei‘r%pgl%5 STis! z?cbes-sl,_itl])ﬁ: tl\{\éugg g\ﬁvube}llcsrrg)etﬂo%%gl? Fwi getaé?a%s g%llggl%hatiéc?,y s as

the widget class instance queries the update counter of the associated look, and stores the
25  value of the update counter in memory local to the widget class instance. If the instance of the
look class is subsequently updated, the widget class instance can detect this change by
comparing the value that is stored in its local memory with the value of the update counter in
the look class instance. If the look class instance has been updated, the widget can then
re-draw itself using the methods of the look class.
30
Construction and Destruction of Look Class Instances
In general, there will be fewer instances of each look class than of each widget class. In some
cases, there may be just one instance of a look base class referred to by all widget class
instances in an application. There may also be instances of derived look classes referred to
35 Dby some of the widget class instances of an application. However, a widget class cannot

assume that there will always be a look class instance in existence at the time that the widget



above. The user navi gates between the text entry boxes and the OK and
CANCEL keys using the cursors 1182. Figure 19 shows the DELETE button 1155
hi ghl i ghtveolomsad4d ts tooltip. By selecting the 35 DELETE borArm/oins5,
bookmar ks maybe del eted. WD 01/ 33344 PCT/1B00/ 01720 -57 Figure 20 shows
the EDIT button 1156 highlighted and itsstooltip. By selecting the EDIT
button 1156, bookmarks may be edited. Fi'gure 21 shows an alternate form of

t he bookmark sub-chajn 1152 jn which the bo k tooltip 1151 is not
Shown. Thi s Clasis bt mSpaeits et flnie MRl BEth fed ot faidion dtn n
is long. Thepapieelar Rokelass the tooltips is an option which can be sel ected
by the user. Figure 22 shows the SETTINGS button 1160 highlighted, and its

tooltip 1161. Wien SETTINGS is selected, the authentication window 1165 is
di spl ayed (Fbaeeforgur 8 prajosddthpt dnpig instadthadion o€ eachovidgke relass, \thé widget €lasnd t o
gi ve the.user pa rd _bef : [ , .

O ment s 2os FORPRR B BE O S BB L L OaRel RS LI RRy T maes, o

t he user nanef thedopkaskymosxdsty shemep néve instanbe s deeapesl. Al gdueanli! Gktham gtoGANCEL

but t ons. : hpto th
uttons %?é’rer‘ié&%angﬁv&r %ﬁ%g%%ﬁ%@?ﬁe@?ggﬁﬁw s?ﬁn‘éﬁa{?&t Bl RGsiat 0 the

aut hentication wn on selected, the settings

sub- chai n 1lpeRclass alicady existsdlthe deok clisgeanetryetor retyrgs Fpeintgetotit, apdingigmentitlien 1162
i ncl udes t hgfVEXREMBHEL On 1163 and the BROWBER button 1164. Figure 24
shows the MODEM button 1163 highlighted and its associated tooltip. By

sel ectidf the MODEM button 1163, the settings of the nmodem may be changed.

Figure 25 Ehﬁﬂédésﬂ&:ﬁmﬁmget A8ss Isbthcd) it dds @bt @b AOwidb &t AES avbRdsed
tooltip. Wien the ZOA\EhRC%B R E)(étlton 1&\64 IS.SEé| ecgéqd, .the r,&g{gr Wi hdow
1166 1 5 di speaysmeieMmeVgtaskbylets fag the,ssoizied acl class fvpnees e SR e
obj ects i n MyeWgDoskDelR¢ dgreniedtsthe Rererice younict 82 the Coenteolefrafts gréarer thaa
browser w ndow j n¢l ude a. R d - do list. 1167, hi i ghti. t he
1 ot head afdis sty iy St EREU ot Rlptl peash Retedt Wit
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hi ghl i ght tf&omheema®! tip sel ect 1169 and pressing the select button 1186,
the tooltips can be turned on and off. The w ndow i ncl udes, as before, K

and CANCEL buttons. 30 Figure 27 shows the QU T button 1170 hi g{hl i ghted
and its assbledwidget clasomethpd ¥y WetKrxeieookeep he ealled orfhangedhq leokwithwhich, t he

cjl{;g _SUQg Chagy @ti&hﬁgrgvidéag&ﬁ&sﬁns&dﬁb_ ' gisraeleZ{iiedd Wlithiﬁitmblﬁﬁth?%&,a cgtl mﬁm_ewhlah utton
I's nighlighte n as Its tooltl | spl ayed.. t user w.shes to
Gui t ¢ he AP BTN eF e uleDRiedbpls cBRuneRRgs AR Ael shiben Fpdeltp SRR want s
to cancel function of the new look class to obtain a pointer to a class instance. This ensures that the

reference counters of the look classes are properly updated.

25 There must also provision for a new instance of a look class to be created even if an instance
already exists. This allows an application to have more than one instance of any given look
class, and to set different attributes in the different instances. For example, there may be two
instances of the same look class identical in all respects other than one has all attributes
remaining in accordance with their defaults, and the other having different values assigned

30 to one or more of its attributes (border width, colour, and so forth).

Look Managers

As will be understood, the system of look classes and instances allows very detailed control

over the overall look of an application. For instance, just one attribute of any look class can
35 be changed to effect a minor change to the look of an application. Accordingly, a look

manager application may be provided to enable a user to alter these attributes as required.



the quit selection, he selects the CANCEL button 1174 shown highlighted in
Figure 29 with 35 its tooltip. WO 01/33344 PCT/ 1B00/ 01720 -58 Alternative
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enhance the user's perception that the buttons are neaningfully

i nt er | i nkedThdineerzat casgrpeanteffadelvall ahwiba dsseobed with F¢fegngnesto Bhe3@comspaniyogen by

t he devel op Wi dis 15 preferably not alterable by the user. O her
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order and cprgtw&wgsa&& G éﬁ anga@érrhﬁrgqtow Pragefaﬁmaxa%rrw&rf' ed

by the wuser e receiver rovides Inte t navigation and
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(for exagple an image in the background of the screen or an image |n t he

background of a dialog box to which other graphrcal obj.ects can be
att ached) . Themeimpeny gBaip 80 fsprrange on (hsgeypersicyt mamp-
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cal cul at ed iylutiésa facidigy orsatngigveal user profiles.

The user has a controller with which he can navigate between objects on the screen 1101,
highlight objects and select objects. In the present example, the controller used is a
25 television remote control 1180. The number keys 1181 are used to enter data; the cursor
keypad 1182 is used to navigate around the screen. The cursor keypad 1182 includes an UP
key 1183,a DOWN key 1184, a LEFT key 1185 and a RIGHT key 1187. The cursor keypad
1182 also incudes a SELECT key 1186 which is used for selecting objects on the screen.

30 The UP key 1183 and the DOWN key 1184 are used to move a focus, in this example a
highlight up and down the chain 1100 to selectively highlight the buttons 1110, 1120, 1130,
1140, 1150, 1160 and 1170. When a button is highlighted, it can be selected using the select
key 1186.

35 When an HTML page is displayed, any button of the remote control calls the chain 1100

(toolbar). The chain 1100 can also be turned on and off by the user. In one settings option



performance constraints. The two stages for adding a clipping nmask are
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pi xel s wi de and 400 high. The generic attributes of a graphical object are
now di scussed in detail. A graphical object (according to what it

r epr esent s) Thasseamorescthe bighlighd dowh gheeshat 119D neing the XBWINkéNEIB4byn Figare
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t he deconpOS|t|on of g cal ob draw n riable
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gr aphi cal Oﬁlgﬁl?éhtéan T‘h@ exﬁwxeﬁaz hfchfdepﬁh@%m ‘YRevidhsBtoThdiEAtE ﬁie%ﬁ&fén%?ﬁﬁe the
background i mage shoul d have a ranq colours if possible (flu t he
effect &P nBRE [(})IP{% button 1120. By activating the PREVIOUS button, by pressing the SELECT

key 1186, the browser moves to the previous page viewed.

In Figure 9, the highlighting is moved down to the NEXT button 1130 and, after a short
time, a tooltip comprising a text box 1132 including the word “next” appears to assist the
25 user.
In Figure 10, the HISTORY button 1140 is highlighted and its associated tooltip 1142
appears with the word “history”. The HISTORY button 1140 has more than one function
and so, activating the button by pressing the SELECT key 1186 on the control keypad causes
a sub-chain 1144 to appear giving further options relating to the history function. The sub-
30 chain 1144 is shown in Figure 11. The sub-chain 1144 includes additional buttons including
a VIEW button 1146 and an ADD button 1148. The user moves along the sub-chain 1144
using the RIGHT and LEFT keys 1187, 1185. In the screen display of Figure 11, the VIEW
button is highlighted and a tooltip 1147 appears to tell the user that the button highlighted
is VIEW. It will be noted that the tooltips attached to the main chain 1100 appeared on the
35 right hand side of the chain 1100; the tooltips for the sub-chain appear above the sub-chain.
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35 Wth regard to the flip-flop (head to tail) display effect, an inmage or

icon may conprise two vVvisual aspects: one representing the text (the
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Thi s vi sual unning on"a tiner; atinmer is
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pr edet ergi nﬁgueéethltﬁowttﬂslsﬁmmwus& 13 n%ﬁlgmeaﬁﬁd iteds Qe oo gq%ﬂ i con

is dlsplaye Oor a sequence of 1cons s essive chang
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exanpl es of the elenentar hi cal ects’used I n the matrix
deconposi ti b1r§3nb1t5l4011|15é,112’(§% i E)‘g“rellé’l@c Yﬁ Y bugtpp 1§53 ﬁr‘i'egmlﬁbted et iteteplbindi ng
graphi cal ogogmt mrvmiwvmen t1|11§3 8l S1EBRY 3hd HRDVEDY SwidS QPSDIsnBohvh isckhe 10
appropriate_fashion 1( 1210 etc.). The figures have been enl arged
appr oxi ARt ef’ﬁ“{?ylﬁé (It wiil be seen that for clarity, the booKmark sub-chain 1152 is not shown
when the view window 1157 is on the screen.) The VIEW window 1157 includes a heading,
and a scrollable text box listing bookmarks. As for the VIEW HISTORY window, the
window also includes OK and CANCEL keys. The cursor keypad 1182 is used to navigate
about the window and to select a bookmark, if desired.
25
In Figure 17, the ADD button 1154 is highlighted and its tooltip is displayed. If the ADD
button is selected, the ADD window is displayed (see Figure 18). The ADD window 1158
includes two boxes for text entry to enter the URL of the bookmark and its title. Data is
entered into the window using the number keys 1181 (for example using the on-screen
30 keyboard described herein). The window also includes OK and CANCEL keys as described
above. The user navigates between the text entry boxes and the OK and CANCEL keys

using the cursors 1182.

Figure 19 shows the DELETE button 1155 highlighted and its tooltip. By selecting the
35 DELETE button 1155, bookmarks may be deleted.
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centred on gbjgctgl\fn%neh browser window include a COLOUR drop-down list 1167. By highlighting

the list head and selecting it using the cursor keys 1182, the items of the list appear and the
user can move up and down the list and select a new browser colour using the cursors.
25 Similarly, the text language of the browser can be changed using the drop-down list 1168.
By moving the highlight to the tooltip select 1169 and pressing the select button 1186, the
tooltips can be turned on and off. The window includes, as before, OK and CANCEL

buttons.

30 Figure 27 shows the QUIT button 1170 highlighted and its associated tooltip 1171. If the
QUIT button 1170 is selected, the quit sub-chain 1172 appears (Figure 28). In Figure 28,
the CONFIRM button 1173 is highlighted and has its tooltip displayed. If the user wishes
to quit the web browser, he selects the CONFIRM button 1173. If the user wants to cancel
the quit selection, he selects the CANCEL button 1174 shown highlighted in Figure 29 with

35 its tooltip.
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el enents. 10 El enentary graphjcal Functionpality Type Comments. object
20 The receiver/decoder provides internet navigation and email-reading capabilities.

The graphical studio for modelling a navigator is now discussed.

The graphical studio for modelling a navigator is an ensemble or collection of elementary
25 graphical objects. Each graphical object is the pictorial representation on a television screen

of one of the functions of the navigator. Each function of the navigator can be represented

by a graphical object, or by a sequence of images of a graphical object (an animated image),

or a collection of graphical objects (for example, an image in the background of the screen

or an image in the background of a dialog box to which other graphical objects can be
30 attached). There are two internal formats for images: MPEG2 and PIXMAP-GRL.

The PNG format is used for elementary graphical objects representing the “navigation

system” functionality: load, connect, previous document, next document, exit, etc.

35 To imprint a non-rectangular image on the graphical plane, it is necessary to use a clipping

mask which defines the visible (significant) zones. This mask must be provided by the
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i mge configuring the navigator options BTN Acces Email Rapid access to
the CickabTke Rb@sﬁgarfbsaddmg ecﬂi;jpling:ﬂnhmwe ﬁmtrdisblaainglahdmh'g@md threrg én B2

BTN _Docupent Pr.e Previ ous I |a ely
ent i magd pPRRUH rrl’ ?ﬂfﬁ}ﬂngplgﬁégg%'ﬁh lgeusgrr%'n;a lrgé}&l Wgnfsi ERESX&H gﬁhe ’ala%c Ka Ie PNG
Di spl ays t heheitianspdieatyedojour mgea;ﬁmylhg)them@pprﬂ'Mas;kageendBWﬂSbdw uSkfal prrtheint
Stop the cuprent Cickable PNG Stops the current docunment from docunent

| oadi ng i mags "1"88%i ng BTN Annuai re Rapid access to Cickabl e PNG Displays a
di al og box containing bookmarks inage the bookmark |ist 25 BTN Qui tter

Feturns to T EREAP SRR Pl IS8R0 FANGR s R AP LhEAMGD A0y R
Funct i onal i teyourggs@r Gempemtsrfaceiyestidal BTNlbSatables, jﬁdplesmcemlpltnblmwssetc o t he

Cickable PNG Opens the dialog box from selection of a |ink image which

one can access a site address (URL) or fromwhich one selects an
est abl i shedTRIRPIXMAP type objects are of variable dimension (each graphical object or model is

decomposed into simple elementary Ob_] ects) and colourable (changing colour).

15 The PIXMAP-GRL image format may be obtained by converting any other graphical
formats (such as BMP, JPEG, GIF, PNG, etc.) using well-known methods.

The decomposition of a graphical object into graphical elements is effected according to a

matrix (e.g. 3x3, 4x4 or 1x4) which depends on the type of object being displayed.

20
The palette contains 256 colours. This palette is applied to graphical objects of type
PIXMAP and PNG. In a palette, there are two parts. The first part consists of 26 colours
which are reserved to facilitate the display and the design of the application. The second
part consists of 230 non-modifiable colours which are available for use by applications.
25

The maximum size of the screen is 720 pixels wide by 576 high. To guarantee the visibility
of the screen on every low-end television set, it is necessary to restrict the size to 592 pixels
wide and 480 high. To exploit high-end television sets, the user will have the option to
adjust the size of the screen. For an internet navigator, sites have in general designed their

30 pages 600 pixels wide and 400 high.
The generic attributes of a graphical object are now discussed in detail.

A graphical object (according to what it represents) has a precise size. The exact size is

35 defined by the designer and serves as a guide for the display.



| MG Logo_Navi gat eur Logo Cickable PNG Circul ar sequence of inages to

I mge display the current |l oading activity | M5 Logo Operateur Logo

Cli ckabl aveN®@33u4rage 5 | M5 Diode Status or activity Non-etCiasmabirzoCol our ed
di odes (LEDs): red, indicator PNG i mage green, blue, black, yellow

BTN_Fl eche haut Mve up one row Cllckabgﬁ and Cickabl e i mages indicating:
non-cl i ckabl e depressed state, non-depr sed PNG inmge state and inhibited

state Non-clijckabl.e atin i nhi bited_.an st at u;

BTN F1 eche. BAG RORCAUOMAC o feH Seb ek AST g b B hEk a6 REPHRIGECH i B Phg:

rO\r/]v Bon g | i ekadeize tl(ke\p{dﬁﬁirﬁlgirste@le Tn@medxgﬂroes@eﬁhg ﬁN@h iXMge- @Rlatgfapﬁi&dll

i nhi bited st n-cl i ckabl e i.ndi cat.j.ng:. in nor

Lnt s BTN PP e e RS R G eI R REr o kLl ot Thegethod

i ndi cat i ng: of fiatvardriale sick prashichlebikepriegisadseait fattker 1ierondepr essed PNG

I mage s;gte and inhibited state Non-clickable imges indicating: inhibited

and nor status 10 BTN _Fl eche_gauche Move cursor Cickable and 3
clickabl e i Thgigdige dehe @&‘pﬁﬂal dbjeckoithel soreen-iciepekambdddyatradlgcolped haps; @fes ed

state and N e in ed state Lted and
mor rml ot at PRGNS g8 Aopulstive Bigeg hostiuns sbSi el i Fetierot e edine
Functional i tMy)lype Comments object BTN _Page_haut Move cursor up Cickable
and 3 clickable i mges: depressed several rows (half a non-clickable

state, non-depressed state and
10 The image of the graphical object does not have to be drawn according to its position

(coordinates), or according to the order of the following or preceding object on the screen:
the notion of a floating position of the object. Each object is by definition independent of

the other objects (except for a background image).

15 The text is printed by the program according to the chosen language. This implies that no
image should contain text. The design of an object is left in the hands of the designer. The
general look can follow a particular theme (e.g. Startrek, 007, the Simpsons).

The aspect of focus can be represented by several means: a rectangular focus on the
20 graphical object; a focus highlighting (with another colour) the background of the graphical

object, or a focus colouring in the shape of the graphical object.

The normal state (without focus, active, not depressed) is the basic one of the graphical

object.

25
The inhibited state of a graphical object can be represented by several means: the shape of
the object in grey (or vignetted); the overlaying of a distinctive prohibitive sign on the
graphical object in question; setting the background of the object to monocolour, or making
the object invisible.

30

The depressed state of a graphical object is the graphical representation of an object having
the focus following a click on it but before the button is released. This representation can

be an inverse display of the object or it can be the same as the focussed state.

35 Withregard to the flip-flop (head to tail) display effect, an image or icon may comprise two

visual aspects: one representing the text (the reverse, or ‘tails’ side of a Euro coin, for



page or previous PNG inmage inhibited state page) 2 non-clickable inmages:

I nhi bited and normal status BTN Page bas Move cursor down Cickable and 3

clickabl avonaspss4 depressed several rows (half a non-clicRabimostizoe,

non- depressed state and page or followi ng PNG inage inhibited state page)

2 non-clickable inmages: inhibited and %qrmal status BTN Frane_Sui vante Go
to next frame dickable PNG 3 clickabl e 1 nages: depressed i nage state,

non- depressed state and inhibited sta his inma js. visible if there is

O Lo oL TRI g the i e emiiecs SYRThLahs 806, O ARGy g T VS PHect 1

gvelr | oEd iblng aﬁihﬁteﬂ%&agfog&rBﬁh{gﬁ@?ﬂﬁ titfeg et isstdned hah@digmbyau& ﬁ?gﬂ iednakde PSIG
clickabl e i rages: depresse r.ame . state, non-depress state an

Cnhi bi t ed SESTORN Al SRR & PIREEERECT Yalua, e hinge! iqandakes BT Sitheig:

ot herwi se t B&ond ite@ & displayed, oflh Sqejueyce df iconsshowihg a@reprtseindichshgt hadigstayeen BTN

Choi x Crqix Indicator of Cickable and Like a box for insertion of a

whet her &n option non-editable cross. Miltiple choice possible. wthin a

list i s PNGThédgenijesition ofiargaphical 3bjecad@IXMAMSRICHpOlis 6w dedeeibkE tvitnd

non- checked BTN Choi x Si e ,cator of Clickabl e d Li ke a box, for

i nsertion ofel?ge”%@tﬁ%‘fresgﬁl E?pﬁ]gllrl?e of?g“é?fi SP&BIeéa’BPIS§8?H®*ﬂlr?“W grBhicdl rom
a Wi thin aobjests ubal iRhkz maryedecompositkdamahsdh@re1-are9,21 2 eiPes; etc.;hag ked or
not checked and non-checke 0 N Val j dat es Clj.ckabl e and neric
Dl i a1 on PRt RERE shieelhRnet iR b Rl aBarobEds freotine TGy |1
i nf or matlidonappiNipriatesfgshich (A2 1Yy 12290 etc.). VW Hgura3dwd bRGTenlBHE Hpprckinately by hO

El enentary gdrc%%“;o%lr_ Functionality Type Conments

To be able to resize a graphical object (increase or decrease), each graphical object (a design
created by the graphic artist) is split into the form of a matrix of graphical elements like the
15 pieces of a puzzle. Each element is then referenced according to the four cardinal corners
and the centre (north, south, east, west, centre, north-east, north-west, south-cast, south-west,

centre of the centre). The width and height of the matrix depends on the type of object.

Certain graphical elements (pieces of the puzzle) are printed only once (the corners). To
20 make the object wider or taller, certain elements are printed in a repetitive fashion (n times

the width or height of the element, respectively).

Graphical objects which are formed by, or form part of, the matrix decomposition (or tiling)
method are now listed. These graphical objects are drawn in the HTML document area.
25 o Button with/without text in the active state (1210): 3x3 matrix (1201-1209); size of
elements: 4 pixels wide and high; elements to resize the width: north-centre (1202),
centre (1205), south-centre (1208); elements to resize the height: west-centre (1204),
centre (1205), east-centre (1206).
+ Button with/without text in the active, depressed state (1220): 3x3 matrix (1211-1219);
30 size of elements: 4 pixels wide and high; elements to resize the width: north-centre
(1212), centre (1215), south-centre (1218); elements to resize the height: west-centre
(1214), centre (1215), east-centre (1216).
» Button with/without text in the inactive, greyed state (1230): 3x3 matrix (1221-1229);
size of elements: 4 pixels wide and high; elements to resize the width: north-centre
35 (1222), centre (1225), south-centre (1228); elements to resize the height: west-centre
(1224), centre (1225), east-centre (1226).



obj ect BTN Annul er Del etes a question Cickable and Generic deletion inmage
(without or information non-editable text). To be used in a dialog PNG

i mage bowoO 01/BBM Qui Positive answer to a Oickable and GramiBw/ovzbi dati on
i mage question non-editable (without text). To be used in a PNG inmage

di al og box... BTN Non Negative answer t@,Cickable and Generic negation

| mge a question non-editable (without téxt). To be used in a PNG inmage

di al og box... 5 | Curseur r nal Pointer /.graphics.Normal,. graphics

i ke o ar o SRS o8Xharapbv o iRis Rt ¢b Shased SRt iatss Mhad ot

Cur seur At t entsize5f Blemsiter16i pixdissside Bubhigh; ritntatsao résizeehawidely gohd; Riinenfs

ouri s node chronomet}(lar 1q1t'| M> Curseur Texte Position of the Indicator

graphi cs cur sdP KGR A NG access | MG Statusline Display of a text in
Background #ndags off optivms, forxdingldlve rindtiple velebtiom QE252pW2 88, 1W/56): (fx3i mmgie f or

nas no oy o SOUGEER SALYE PR (s AR AR P IERES AU W e | o
di spl ay of C inokhkvestra(id42)ragerer(&PiSesenthicagtrafl 248 glements taresizedgeeipht: yet
ror 1 katt . LM 99D, 1 D05y PG IS 00
Generi ¢ di al ogloboindscater(h2 Barpagitmunxly oripige- wheltli anidthierght afithe hpinditiagpl ayi ng or
reld or pasoud Bk Rr a2 81 Thad® e os3ulbord P8 BRSSP SRS "o
i s requilPed t cleacosssresizotheaddibs®neiglemeatssersizeths htight: Hidre; prsdigngnerigiecur e
site masks the. passward V3 01/33344 PCT/ 11300/ 01720 -67
e Down indicator (1251): 1x1 matrix; size of elements: 16 pixels wide and 8 pixels high;
elements to resize the width: none; elements to resize the height: none; position: y origin
+ height of up indicator + height of list, centred on the width.
15 + Table (for drawing forms) (1260): 3x3 matrix (1270); size of elements: 2 pixels wide and
high; elements to resize the width: north-centre, centre, south-centre; elements to resize
the height: west-centre, centre, east-centre; can comprise a cell.
» Cell (for drawing an entry in a form) (1280): 3x3 matrix (1290); size of elements: 2
pixels wide and high; elements to resize the width: north-centre, centre, south-centre;
20 elements to resize the height: west-centre, centre, east-centre; can comprise text or an
image; position: X,y origin + thickness of the table border.
o Text with frame (TextArea) (1300): 3x3 matrix (1310); size of elements: 2 pixels wide
~and high; elements to resize the width: north-centre, centre, south-centre; elements to
resize the height: west-centre, centre, east-centre; can comprise text.
25 e« Frame (1320): 3x3 matrix (325); size of elements: 4 pixels wide and high; elements to
resize the width: north-centre, centre, south-centre; elements to resize the height: west-
centre, centre, east-centre
¢ Vertical scrollbar (1330): 1x3 matrix; size of elements: 8 pixels wide and high; elements
to resize the width: none; elements to resize the height: centre; attached to the frame
30 (depending on the position of the frame object); comprises the indicator graphical object
of the index relative to the height.
» Horizontal scrollbar (1340): 3x1 matrix; size of elements: 8 pixels wide and high;
elements to resize the width: centre; elements to resize the height: none; attached to the
frame (depending on the position of the frame object); comprises the indicator graphical
35 object of the index relative to the width.

* Horizontal line: 1x1 matrix; size of elements: 4 pixels wide and high.



10 El ementary graphical Functionality Type Comments object BDG_ I nformation
Profil GCeneric dialog box Screen Background inage delimting an for

di spl ayi mgoor/3ackground area of informational text, | ogi PCT/aBD®IT20g t he

|l ogin, image with field, password field or password and graphic border

t el ephone nunber field. This tel ephone nunber dialog box is required
before of a distance access dialling the access server. The server.

program masks the password, .and canfirmatjon of .the password will be
request ed. 'B[iﬁi%ﬁﬁi“?ﬁ@‘tlin&%smﬁé’ e%ﬂ‘ﬁf‘ Sr%rP‘r*f@lst“ﬂ eﬁdﬁﬂl box Background
image delimting an sword entry of a having a area of informational text
and a password. backgr d password field. | s dialog box, imge with is
required whérfUPHRATY 8 @P&S}Feagmﬁ%ﬂﬁ%tpg&m%ed\fv? h‘ggwﬁ‘?r "étﬁ‘g%cresang ﬂ?‘?é‘iﬁgsoﬁé?&{?\or d.
The progr anfumeaéss ik hewgagaword 5 | MG Tel ecommande_fil Filigree (outline of
Qutline The outline of the renbte igrane the keys) of the control is

overlaid-on the inmage renote control for of the virtual keyboard to nmake
advanced enwhat fdilpwsay s nai-ethaastive hist & thogdapldtal obfects gviidheary nédesdaly fotheespond

visually to the | ayo keyboard, of keys of the virtual keybogard. Rapid

access by vf’%’ﬁgrflcqfé’r%gr%/navé%gmﬁ%‘fdeggl tﬁ%éﬁ‘f?@ﬁ’i‘a ta %Y?.he%gaﬁﬁielth%%of t he
renot e cont glemektelyseldment andthe lisooSitgdctsofonpoyed fisévera geaphihidlamentd 01/ 33344
PCT/ 1B00/ 01720 -68 10 El enentary graphical Functionality Type Comments

obj ect BKG Clavier virtuel Virtual keyboard Background The virtual keyboard
i s for ddvigblementanytgryphicahgd Fohctmnalgpr esqiyped on t he] €emments| i ke using 4
renote keybgasd that of a FC but w thout

BTN_Connecter Connect/disconnect | Clickable PNG | Initiates the modem connection
the modem line image with the defined profile
information
BTN_Déconnecter Connect/disconnect | Clickable PNG | Disconnects the modem
the modem line image
BTN_Information_Profil | Access to the Clickable PNG | Displays a dialog box for
authentication image configuring the subscriber
information for the profile: login, password and
connection profile telephone number
15 | BTN _Information_Serve | Rapid access to the [ Clickable PNG | Displays a dialog box for
ur proxy server image configuring the parameters of
information the proxy servers
BTN_Configuration_nav | Rapid access to the | Clickable PNG | Displays a dialog box for
igateur navigator options image configuring the navigator
options
BTN_Accés_Email Rapid access to the | Clickable PNG | Starts the email client
email application image
20 | BTN _Document_Préced | Previous page Clickable PNG | Displays the immediately
ent image preceding HTML page
BTN_Document_Suivant | Next page Clickable PNG | Displays the immediately
image following HTML page
BTN_Stop_Chargement | Stop the current Clickable PNG | Stops the current document from
document loading | image loading
BTN_Annuaire Rapid access to Clickable PNG | Displays a dialog box containing
bookmarks image the bookmark list
25 | BIN_Quitter Leaves the Clickable PNG | Leaves the application
application and image

returns to TV




control
key is handl ed by the progr
I nt er nat ivemal/3d3anguage
i mage of
focus: this achieves the ai

the renote control

am

keyboard (azerty,
is overlaid on
show ng, visually that pressing a

m of

di splaying letters or figures on the keys.
this allows the definition of a generic

gwerty or

Putting letters on each

ot heps})/1BOD@720Ut | | Ne

cont rol button corresponds t o a key press on the keyboard without having
mengu SonatfraneqThe—ESCappkey_—di-shi-sses—the
VI rtual Rel/ Hemenfary esaptica ké')'}c opalty o ad MRRction kYRRt tp: /) wwy, ,, |"
fre, . copgbject . org", etc. | and others |have certaih f unctions: "Enter",
"Backspace[' BTN [Seiste, Adrtsse  BK®affid a¢chsito thini (digkably I p| @pensithi dialok boxBamikgr oUnd
n tool bar packground i nmage |21&K6n Jaghkar] iRyst ene_ D SREEMR dad ddcdsdEsite
Backgroundf Configuration tool bar backgrjound i mage Pééa n@ t) 3 “Btl%éapl gdyed
in the Background backgrogynd of the indge bookmar k*“Gi°Hi 33 gxre
Information Profil Displaygd in_the Background backgeetents apfestitiiched fiRde
subscri ber| M®fLoge Nevpdtewgurl dbgoon  di al od GhiokablABNTi / SGIBzfmr $eQllehdBI N {xEyR0
image display the current loading
activity
IMG_Logo Opérateur Logo Clickable PNG
image
5 | IMG_Diode Status or activity Non-clickable Coloured diodes (LEDs): red,
indicator PNG image green, blue, black, yellow
BTN_Fleche_haut Move up one row | Clickable and Clickable images indicating:
non-clickable depressed state, non-depressed
PNG image state and inhibited state
Non-clickable images
indicating: inhibited and normal
status
BTN_Fleche_bas Move down one Clickable and Clickable images indicating:
row non-clickable depressed state, non-depressed
PNG image state and inhibited state
Non-clickable images
indicating: inhibited and normal
status
BTN_Fléche_droite Move cursor Clickable and Clickable images indicating:
forward non-clickable depressed state, non-depressed
PNG image state and inhibited state
Non-clickable images
indicating: inhibited and normal
status
10 [ BTN_Fléche_gauche Move cursor Clickable and 3 clickable images: depressed
backward non-clickable state, non-depressed state and
PNG image inhibited state
2 non-clickable images:
inhibited and normal status

t he keyboard and foll ows the
renot e
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BKG | nf ormati onServe Di splayed in the

Functionality Type Comments
background of the

u

r

obj ect
proxy serve

confi gur av®on333ad al og box 5 The foll owi ng tabl e descri bespthaBwiofifer ent

el enentary

vari abl e size in the graphical representat I on.
el enent ary obj ects to make a conpl ex objéct

gr aphi cal

The

j uxt aposition of

Is effected by the program

(reconsty tary er lc-’a!l &) Fu:h?or;lgllhhl eqt e
Elenentépy mERtaty grapiical | Bubetionalicg, » Il OBent s opS SRR,
Vertical _Ghelgérét To represent the |mage To draw a border on a table of
border of pBWMRaghhautvari aljiMovsicyreor ulrhi sf @iskabletandi zp3 elickibde imegrsedspmssed a
vertical sfretch of the | gfgvesil Bs@hairhnaokerdiesle TBatd/@bi- H sse@Gite bR TG
represent fhe Inmage To draw a border on q, bl e of byé@g . @ tabl e
vari abl e s|ze. This object |PPESTBSERYs 4 a@%l st the right
side of thp border 15 TBL_ Heegezontal Haut To repres ehnont-q”hxekabhmggeﬁo dr av
border on p table of bordgr of a table |variable si ﬁMbmgh§dgghggkms
represent SIETWaEZ Bt ot ST RidvE ciior dew (CRkabIe3Rd Of 3 R HELes: depressed
TBL_Hori zopt al_Bas To reprgsent the Ha de To,. gl@ border on a tab Ie of
border of @ table variabl e S5 royfhelf gHinap-elickphle, - oksials: 2onydepessied gafe a1d
stretch of| the botton1sidepq&ctﬁﬁobmgdeﬁmmﬁhmgngle1HaWMd@auc To represq
the I'mage [To draw the top ligfl)corner off a he corn &gdéﬂﬁbQQ#ggr tab
border. of| a table TBL Anglle_Haut _Droit |[To represenf, draw t
top right corner of a 20 ¢ corner of tHe horder raﬂti,l,lormalstatus
BTN_Frame_Suivante Go to next frame Clickable PNG | 3 clickable images: depressed
image state, non-depressed state and
inhibited state.
This image is visible if there is a
frame following; otherwise the
image is not displayed to avoid
overloading the screen
5 | BIN_Frame_Précédente | Go to previous Clickable PNG | 3 clickable images: depressed
frame image state, non-depressed state and
inhibited state.
This image is visible if there is a
frame following; otherwise the
image is not displayed to avoid
overloading the screen
BTN_Choix_Croix Indicator of Clickable and Like a box for insertion of a
whether an option | non-editable cross. Multiple choice possible.
within a list is PNG image Hence there are 2 images:
checked or not checked and non-checked
BTN_Choix_Simple Indicator of Clickable and Like a box for insertion of a
whether an option | non-editable cross. Only one choice from a
within a list is PNG image list. Hence there are 2 images:
checked or not checked and non-checked
10 | BTN_Ok Validates a Clickable and Generic validation image

question or

information

non-editable
PNG image

(without text). To be used in a

dialog box...

r

objects which forma graphic object which can have a

nt
e
he



of a table WO 01/33344 PCT/ 1B00/ 01720 -70 El enentary graphi cal
Functionality Type Comments object TBL_Angl e Bas Gauch To represent the

| mage To vdo awsishe bottom | eft corner e corner of the borser/ri/a720abl e
border. of a table TBL Angle Bas Droite To represent the Inage To draw t he
bottomright corner corner of the bord%r of a table border. of a table 5
CEL Vertical Gauche To represent the | 8e To draw t he border of a cell.

bor der Of r‘nl ] This aobiecct ranr nlant S :\ \lnrf | r\:xl
side of 1% EEB‘SW&'&Y@”W'%I || Fupetionality ¢ o i PP&ent i n aﬁ?'gg'legt.s.. The t hi ckrless

of a cell porierer should bg snmaller than that of the table CEL Vertical
Droite To [BfNesenkrt he | ngdeleta adneation heCliskabltand of | Gensat Heletioh onage (withbutg
cell This pbject representq @i¥&hbidmal [Sloh@kitbleOf !a@c) "o@B bised ifiEuiflg t hE
border. CE|_Horizontal _Haut| To represent| the | nmage [fo draw the border of| a
cell. borfler of a cell Thils ohject reprlee! jmage, hw‘?qx7r)nf al stretch of |the
top side PpPTRH®border. CHECHBYGDSIH 112 [Edickepls apd o LOEKPC YAIEIORYBES To drlaw
the border|of a cell. bordemesdén a cel | [Tonsdiableect | (wathow st Bo & used in a
hori zontal | stretch of the | ottom si de JfpNdabor derdial@ «.mege To
represent PN CFFor\‘F'“ e TR AR v H I CHoRBlene ™t | Obhehiegat T e OF
non- placepent—of a non-| ogde | oaded i|jmage.In a ijmge I n a cel I” cel I 10
a question non-editable (without text). To be used in a
PNG image dialog box...
5
IMG_Curseur_Normal_S | Pointer / graphics Normal graphics | Like an arrow with a hotspot
ouris cursor cursor indicator
image
IMG_Curseur_Attente_S | Pointer in busy Busy indicator Like an egg timer or
ouris mode chronometer
10 [ IMG_Curseur_Texte | Position of the Indicator
graphics cursor in a
text during access
IMG_Statusline Display of a text in | Background Image without text. The text will
one row of 4/5 of image for be displayed in truncated
the size of the displaying non- | format. The text has no more
screen editable text than 40 characters
IMG_Indéfinie Generic display of | Clickable and Image representing an image in
an image not yet non-clickable an HTML document which has
loaded image not yet been loaded into the
memory, or whose loading was
interrupted
15 | BDG_Login_Password Generic dialog box | Screen Background image delimiting an
for displaying or background area of informational text, login
entering the login image with field or password field. This
and the password graphic border | dialog box is required to access
for accessing a a secure site. The program
secure site masks the password




BDG Verti cal
border of a dialog variabl e-size di al og box.
vertical wooeswsiM of the left side of the

Thi s
bor der.

represents

PCT/1B00/ 01720 -71 Elementary graphical Functionality Type Comments
obj ect BDG Vertical _Droite To represent ghe Generic inmage To draw t he
border of a border of a dialog variablg size dialog box. This box objec
represe ts vertical—streteh Cf t he | hf si-de-—of he botrdet.
BDG Hor i ’@‘éweﬁa{ﬁng?aépr JUpeHonpiY o rleh¥PE i rage THOBPSUEt he border of
border of polgectl og vari abl g-si ze dial og |box. This pox object represents
hori zont al | BPGelhformafon tRrefilt| dppnericiealagfbox eberebor der .  BB@EkgowidamagealkliBaing a0
represent fhe Generic imag§ erthSfaﬁHé&J‘e bﬁél&éﬁ‘orun@f a ar%tﬁ'r%nrﬁfxorﬁlt@:ltalbé?ﬂ
vari abl e-s| ze di al og box. 1ghsﬂ%?g§ ﬁ%ﬁ%e resent ggg?gggléggégh stretjc
of the botfom side of the %ﬁ@ A t_G t the
Generic inpge To draw the t|@pssivefiandor ndrgraphic bordire  pekeptene ofmber fkld| Ty t He
border of R variable size |bg h%leqlhlqgerbcx. BDG_Angl B, h@g{mx[pglg dired Before

h ic i %’ t i ght g border of
:jueg[ gzetn thet bgr 3;2? eg} CaI \r/rg?f &bt &stares gecesq xogi ;: gg ng ol BEBG"N‘?@‘?S%S@B@E Bsudh
To represent the Generic iragerTo draw tlhe botton1|eﬁbgﬁﬁhﬁe@ﬂw@mEQ&der o]
a dialog of the border of g variable siZe box dialp

dzg‘d Wn;tg)ottom right

Angl e Bas [Droite To represent the Generijc i mage To
corner border of a dialoglof the border] of a varia
box. BDG_Confirmation_Pas | For confirming the | Dialog box Background 1mage delumtmg an
sword entry of a having a area of informational text and a
password. background password field. This dialog box
image with is required when the user
graphic border | modifies or enters a new
password. The program masks
the password
5 | IMG_Telecommande fil | Filigree (outline of | Outline The outline of the remote

igrane

the keys) of the
remote control for
advanced entry
using the virtual
keyboard

control is overlaid on the image
of the virtual keyboard to make
the keys of the remote control
correspond visually to the layout
of keys of the virtual keyboard.
Rapid access by visual memory
and not by documentary
memory. The outline of the

remote control keys does not

consist of any letters or symbols.

_Gauche To represent the CGeneric imge To draw the border of a
box obj ect
WO 01/ 38GWAB00/01720

a

t

a
a

h

a

f



LST Verti cal
border of a verti cal
repr esentveo al/ssus i cal

_Gauche To represent the Image To draw the border of a variable
size vertical list. This object |list of selectable

stretch of options the |left side ofPCr/imomorader. LST

Vertical _Droite To represent the Inmage To draw the border of a variable
border of a vertical size vertical list. This object Iist of selectable
represents a vertical stretch of optloﬁg the right side of the border.
LST_Bas & _| n_rlnnn Todrawthe border of a variable
border & aﬁ\‘?@f“ﬁt?@%rﬁ@“?i (EPPSORRIY i ¢ | THRES obj ect CPPTEMSt sel ect abl e
represent s| @jéori zontal strietch of optilons the top|side of the border. WO
01/ 33344 PAEKGBUaViGlvide! - {Viuflabkepbdagt v |dladpinuodl Flbketvirdaklteytoardiy pe
Comments  pbj ect LST_Bas_Di Qi la@yahQdefRS E%x‘ﬁ&ﬁeo?be '”axg ei&e@&@tﬂé&c?&%mﬁl&rder
of a variable border of alvertical size ei’tlcal % his object |ist] of
sel ectabl €] represents a hor "B KMt r et| &8 opti p gqﬁgcﬁ‘éft“f‘ Mtsi de df
the border| LST Angl e- Haut| c&saot To reprlesent the | digiayihg lateravt figuess bop
left cornef of he corner ¢f the border {the border Oﬁxe%yyaﬁdttﬂ@le‘?teé'é%cﬁf a
vari abl e sjize vertical listf. vertical Ilist of selef
Angl e_Haut| Droite To repregent the Inmage To draw thbkeb’(b‘dlai‘qlﬁ’rﬁyt@dﬁf?%ﬁm ‘of
corner of [the border the bgrder of a variabl e size hisallaxartheadsfisitici ofe
vertical Ifist. wvertical list of selectdble options % b bingl e Ess Gaugh
fat
To represgnt the Image To draw the bottgmleft corn e Torner Phe
border of |the border of a Variable size| of a vari afe¥bogidfezetisampematr | i gt .
vertical Ilist of selectablle options LST Angl e_Bas_|[eid) eTHeQuiligpmfgest tlhe
| mage To draw the bottom rijght corner . .
the remote control is overlaid on
the keyboard and follows the
focus: this achieves the aim of
showing visually that pressing a
remote control button
corresponds to a key press on
the keyboard without having to
memorize the translation in
advance. The ESCape key
dismisses the virtual keyboard.
Certain keys serve as function
keys: “http:/www”, “fr”,
“.com”, “.org”, etc., and others
have certain functions: “Enter”,
“Backspace”, “Del”, etc.
BKG _Toolbar_Navigatio | Displayed in the Background
n toolbar background | image
5 | BKG_Toolbar_Systeme_ | Displayed in the Background
Configuration toolbar background | image
BKG_Annuaire . Displayed in the Background
background of the | image
bookmark dialog
box
BKG _Information_Profil | Displayed in the Background
background of the | image
subscriber profile
configuration
dialog box




corner of the border of the border of a variable size of a variable size
vertical list. vertical list of selectable options ASC Haut To represent a
Cl i ckabl avand33Ba4 dr aw t he top end of a vertical vertical peTaRriolo1tzar
non-clickabl e scroll bar ('elevator') ('elevator') inmage 10 ASC Bas To
represent a Cickable and To draw the b%tgtom end of a vertical scroll bar
non-cl i ckabl e vertical scrol I bar i mage “ASC Cage To represent a Cickable

and To r.an—one—step (' flogr of v-erti-cal—serol bar—non-clickahle

verti callOsEFsmenGLy eraphical Kg ctRaalitY seur| PESr epr esehtORMI® ckabl e and Tq
i ndi cat e thebjgésition of the vertical gcroll bar npn-clickable vertical
scrol | bar| Bregefonmton /8884 PipEy¢diBOG/ 01720 -73 El pnentary graphi cal

Functional | {y Type Comment § pa@bBiofictorfeR [Gauche To represent a dickabl e jand
To draw the left end of a |horirzontal sdroll bar nop-clickable horizont gl
scroll bar]of a image w nd8WYIEH areq, frane, etk. SCR Droite To

represent p Cickabl e and Toodigenatianhe rijght end of hori zontal scroll {bar
non-clickapl e horizontal sq ﬁgk%bp,@r of g inmage wi ndow, text area, frang,
etc. SCR ge—fo—represent—a Crickabte—<anmd—Fodraw-ome—conpartrent—step)

hori zontal scroll bar non-clickable of a horizontal scroll bar of a inage
w ndow, text area, frame, etc. SCR Position To represent a Cickable and To
I ndi cat est hghpaslidwi tdbie ddseribdiané aﬁf&éﬂt eﬁeerrea{aky @ﬁphlaarbtgédmk«mhefoﬁwasor in
t he horizontal scral rﬁag gar of n ow, fext %]1 ? frame, etc.,, 5 IMG
Text e Gauch%raﬁ*awr%%sv@m At RoRDaHE ot rrephicel repsescRiglien al Tene
left side jpiktadpesitiort 6f elérghtary objeagao afaké BeompRx dbjetbibleffecled By teqFogram

(reconstituting the puzzle). These objects are of PIXMAP format.

10
Elementary graphical Functionality Type Comments
object
TBL_Vertical_Gauche To represent the Image To draw a border on a table of
border of a variable variable size. This object
size table represents a vertical stretch of
the left side of the border
TBL_Vertical_Droite To represent the Image To draw a border on a table of
border of a table variable size. This object
represents a vertical stretch of
the right side of the border
15 | TBL_Horizontal Haut To represent the Image To draw a border on a table of
border of a table variable size. This object
represents a horizontal stretch of
the top side of the border
TBL_Horizontal Bas To represent the Image To draw a border on a table of
border of a table variable size. This object
represents a horizontal stretch of
the bottom side of the border
TBL_Angle Haut_Gauc | To represent the Image To draw the top left corner of a
he corner of the border table border.
of a table
TBL_Angle Haut_Droit | To represent the Image To draw the top right comner of a
20 fe corner of the border table border.
of a table




text. The chosen size nust match that of the chosen character set | MG

Texte Droite To represent a line Non-clickable This is the imge at the

right ofwoexs33to display i mge side of the non-editabl e pdi/spioayred text.
The chosen size nust match that of the chosen character set

| MG _Texte_Caractere To represent a I|ne7l30n clickable This is the

backgr ound i mge on of text to display i'mage which a non-editable

character isprinted.—Thechosen [E-L-z-e—nugg—a@t—c-h—réa&—gi—t-he-@hasan_—kj

charact er Elemenigry spphical ¢ | Sunetionafly 1o | OBfesent a| FPREESitable and Thi s
is the i mafebjett the | eft silde of text tlo edit clickable i mage of an
edi t abl e of TBelAgteaBdseGauelk t| Tozemesent fise clHosen si ze plisdraw thwtbotton leficoroér tlhe
chosen chpgacter set. | M5|Rgintd Stheib@ldfe To represppt, hid b Edi t abl e and

This is the image at the rlgtt] of text fto edit clitkable image side of |an
editabl e of_selectable 3 3R} chosen size hist nmatch that of tlhe

chosen chaf Bdk-gineleghas_ %W)J/Tgé‘%’&%er}f’ / 1H0BPEFL720 - [rho P s hetem right seSpsr dlal
Functional Jty Type Comment g cornéjofdie bbrds |Edi t i on Car peftagsbde boader.epr esent g
l'ine Editabl e and Thi S is tggagglgkground |mage on pf text to edit

clickabl e || chr—a bll —acter—of all cw t-abit c O acn ect aun e—text—zone
is print Sd_—'HT%‘EEiGL ST tro'fép?ésedﬂﬂaw' thate ot thershes e seiaraatar =9t -
| MG _Mul ti ItTon_&@ To rerresent the Editable and [This is the inage at |t he

left side uche editing of |ReHEiofprsle clfi ckabl e i magEhibPieshrerrgsents pVaticst
sel ectabl e] text text zone.| The chosen di ze nust rratmhtchbﬁhelaftsiﬁhefthmosen

border. A cell is one
compartment in a table...

The thickness of a cell border
should be smaller than that of

the table
CEL_Vertical _Droite To represent the Image To draw the border of a cell.
border of a cell This object represents a vertical

stretch of the right side of the

border.
CEL_Horizontal Haut To represent the Image To draw the border of a cell.
border of a cell This object represents a

horizontal stretch of the top side

of the border.
CEL_Horizontal Bas To represent the Image To draw the border of a cell.
border of a cell This object represents a

horizontal stretch of the bottom

side of the border.

CEL_Image To represent the Generic image | Generic image representing the
border of a non- placement of a non-loaded
loaded image ina image in a cell
cell

10

BDG _Vertical Gauche | To represent the Generic image | To draw the border of a
border of a dialog variable-size dialog box. This
box object represents a vertical

stretch of the left side of the

border.




char act er

set.

5 1M Ml ti
Is the image at the right
of an ediw@bli/as3es sel ectabl e
that of the chosen character set.
Edi table and This is the background |naqﬁ on
clickabl e i mage which a character of an ‘editable

text text
| MG Mu

zone.
I ti

t ext or

zone i s pripted—rFhe ﬂhncn Stz HSt—rB h tbat o e—chosen—character
set. 10 Rla/FBE'f'btarngf ARISAD o FEREmAEY peclch P8t i on Ac \9'5'f"§?itsby G aphi cal
Comrents Qhietts 15 Cbnnect/dlsc Initijate the BTN Connecter Start the
modem onnefBDapYeansaBPxpiRe c diivaenresems theect fi @amerifimpge | Tofhwltherberder d@annect i
er if the ponnection profil{gqdd IR dlaleg 1|nfor mati on ‘sanf‘,mus‘ggdlgﬂgﬁbdxf—rhls
defined a URL is clicked. grofile / I Slconnect the nodem WO
PCT/ 1B00/ 0720 -75 Functi d?®Pescri ption Acti vat ed JﬁmﬁﬂﬁﬂﬁﬁﬁﬁPV@B
hjects Cpnfigure - Displdys a BTN Infdrmati o BDG n&mhnﬁmengﬁmﬂemﬂhe
modi fy, validate, nodify tlhe dlalog box to n Profi mg%rProfil store in
flash menmorgné o amiTEw i 'T‘o%ﬁreséﬂt’ 'th'e' s Centitamh gty To B TBbecord om
subscri ber| t el @phone nunber| nformation pyofile: access server
the | ogin,| Cancel the acce<§mﬂ€6ﬁﬁéﬁpgon passwor d, ;ﬂ%ﬁ@kéﬁ%%ﬂ@ﬁ%ﬁn@ms
Confirmt h% Request the Aftjéoxa password BDG Conf i r habjecEtapredents ¥ Adrizdshle,
cancel stretch of the top side of the
border.
BDG_Horizontal Bas To represent the Generic image | To draw the border of a

border of a dialog

box

variable-size dialog box. This
object represents a horizontal
stretch of the bottom side of the

border.

BDG_Angle Haut Gauc

To represent the

Generic image

To draw the top left corner of

5 | he border of a dialog the border of a variable size
box dialog box.

BDG_Angle_Haut_Droit | To represent the Generic image | To draw the top right corner of

e border of a dialog the border of a variable size
box dialog box.

BDG_Angle_Bas_Gauch | To represent the Generic image | To draw the bottom left corner

e border of a dialog of the border of a variable size
box dialog box.

10 [ BDG_Angle Bas Droite | To represent the Generic image | To draw the bottom right corner
border of a dialog of the border of a variable size
box dialog box.

LST Vertical Gauche To represent the Image To draw the border of a variable
border of a vertical size vertical list. This object
list of selectable represents a vertical stretch of
options the left side of the border.

LST Vertical_Droite To represent the Image To draw the border of a variable
border of a vertical size vertical list. This object
list of selectable represents a vertical stretch of
options the right side of the border.

LST_Bas_Gauche To represent the Image To draw the border of a variable

border of a vertical

list of selectable

options

size vertical list. This object
represents a horizontal stretch of
the top side of the border.

Edition Dro To represent the Editable and This
ite editing of multi-line clickable imge side
The chosen BCR@BWS120 nmat ch
_Edition Car To represent the
actere editing of multi-line
sel ect abl e text

on

of




10 entry of a password to has been changed tion Password Each entered

char act er

Print or enter

S
(asterisikyowhads44 printed Conpare the entry with
Request Fol |l owi ng an BDG Logi n_Pa Enter,

password be re-entered replaced by a nmasking character
t he nodp€T/abopamewor d
cancel ,

val i dat e,

the login and authentificati attenpt to-gccess ssword sending information

i on

S

of

d

to the password to on fromthe a secure”site site 15 access a renote site
Each char agter—ofthe_—secyre—~site—passwordis—+eplasedby—a—naski-ng
character | PERPEPIYEEIPRIGL | Kuntioadlitng 01/§:?§44 pcT/ B389 20 - 76 Funct
Descri ptiopobdesti vat ed by Glaphical Comments Objects Minaging a Virtual
VWhen t he f bkl BBKBrdleavi er |Tleaeppisentthal Kdybgsard i s | Vo drawdie bredyrindavetiablor
on an editpble Virtuel reprigsRetdad vafcd e screen |i Kgze kr¥hag dn@eance
obj ect | M3 Tel ecomthat of :11 PC but wi tHout entry wth a mande fil i%ra €
di splaying[letters or figur|ld& bRt d the keys. PUPETAY2PeiPRplstgth o
control eafh key is handl edoptyonshe progrlam this al | ibebottolnsidedfthe barddr.on
a generi c | LSt _aAnglatHanh&aud dMguepgsent keybddmege( azert y| Tgdvew the tarleft atlrvess) .
The outling,J mage of the neppieraRBLLG!| 1S overl ai Pye Bidad: BEa kS XhOQSd an
follows the focus: this aghi eve,sblt he 4dimof show hg visually that
pressing al renote control |B&RYBRPIEEFT edponds to a kEHikss on the
keyboard W t hout havi ng t ¢ vescablistaf t he :
selectable options
LST Angle Haut_Droite | To represent the Image To draw the top right corner of
corner of the border the border of a variable size
of a variable size vertical list.
vertical list of
selectable options
5 [LST_Angle Bas Gauch | To represent the Image To draw the bottom left corner
€ corner of the border of the border of a variable size
of a variable size vertical list.
vertical list of
selectable options
LST Angle Bas_Droite | To represent the Image To draw the bottom right corner
comer of the border of the border of a variable size
of a variable size vertical list.
vertical list of
selectable options
ASC_Haut To represent a Clickable and To draw the top end of a vertical
vertical scroll bar non-clickable scroll bar (‘elevator”)
(‘elevator’) image
10 | ASC_Bas To represent a Clickable and To draw the bottom end of a
vertical scroll bar non-clickable vertical scroll bar
image
ASC_Cage To represent a Clickable and To draw one step (‘floor’) of a
vertical scroll bar non-clickable vertical scroll bar
image
ASC_Ascenseur To represent a Clickable and To indicate the position of the

vertical scroll bar

non-clickable

image

vertical scroll bar




transl ation in advance. The ESCape key dism sses the virtual keyboard.

Certain keys serve as function keys: "http://ww,,, " fr", ".com,
".org", eva@o1/3@md others have certain functions: "Enter"PCT/iBaokppace",
"Del", etc. 5 The Java APl for the web browser is now described. There

follows the Iist of the JAVA packages \g\{?'gh are used at the level of the
navi gator application in the decoder. Is list is divided into two parts:

the AW' ( hcfr:\(\tf \ AL nr~|nuul :W

i nterface [CPgugarygraphicel rFudctignality ¢ 0ol TYRET i ¢ { gpComments U LTS Code.
01/ 33344 F@M@BOO/OI?ZO -17 C asses Metlhods | aval. awt. Choice

Add( St ri ng)SCRG&ridhe nCount Of Teapseinget ed || fdiekable amé oy dBaw thadpft end of a

Set Sel ect gdl ndex(i nt) | ava|awzofeaspromesnt] ndslelic@ytid St leardnbeckdidaeorar )
AddFocusLi|st ener ( FocusLi st ¢ner) Addl\/bu<er%ég§t ener ( useLl Li tene

%rame etc.
Cont ai ns(i nt s{l ong gat TS 3rea,
set Backgrot?r?ci{(@tg‘?‘%r) set Big%e IS | nag SRS

CREY 81& HeERt PR 5t @
setLocatidn(int) setSize(i herizomal)scroil ba\ aon-gligkableyr mwrlmtaﬂsrcmwhm@@ get Si|ze

Commen O

image window, text area, frame, etc.
SCR_Cage To represent a Clickable and To draw one compartment (step)
horizontal scroll bar | non-clickable of a horizontal scroll bar of a
image window, text area, frame, etc.
SCR_Position To represent a Clickable and To indicate the position of the
horizontal scroll bar | non-clickable cursor in the horizontal scroll
image bar of a window, text area,
frame, etc.
5
IMG_Texte_Gauche To represent a line | Non-clickable This is the image at the left side
of text to display image of the non-editable displayed

text. The chosen size must
match that of the chosen

character set
IMG_Texte_Droite To represent a line | Non-clickable This is the image at the right

of text to display image side of the non-editable
displayed text. The chosen size
must match that of the chosen

character set
IMG_Texte_Caractere To represent a line | Non-clickable This is the background image on

of text to display image which a non-editable character
is printed. The chosen size must
match that of the chosen

character set,

10 | IMG_Edition_Gauche To represent a line | Editable and This is the image at the left side
of text to edit clickable image | of an editable or selectable text
zone. The chosen size must
match that of the chosen

character set.
IMG_Edition_Droite To represent a line | Editable and This is the image at the right

of text to edit clickable image | side of an editable or selectable
text zone. The chosen size must

match that of the chosen

character set.




setLocation 5 java.awt.|nage createl mage(String) getHeightO getWdthO

j ava. awt . | mageMask extends java.awt.| mge set Mask(bitmap) java.aw. Li st
Li st (i ntwadd§8t#4i ng) getltemnun) getltemCount O get SebPeTArmlot=00
remove(String) replaceO setMiltipleMde(bool ean) |java.aw . Panel

set Layout (l ayout) java.awt.Point 10 | ava. awt . Tool kit | oadLut (String)

get Defaul t Tool kit() java.aw . TextFi el d addActi onLi stener (ActionLi stener)

set EchoChagrfchar) —setSecretMdef—iavarowt—W-Rdow-S a.
awt . event| EPBEREEIRNGH | Freadeiatither |88 01720 -@%ﬁlﬁf@%ses Met hods

j ava. awm . evabjrct FocusLi st ener (i nterface) |voi d focusGai ned(FocusEvent) vaid
f ocusLost ([HdKiEEirentCaractergy g To zapreseney ket .| Bdisabiandt | This is the background image on
java. awt . event . KeyLi st ener (bptakd &me) VaicHkBy Rrgs SediMeyEYEaL)of arQiitshle
keyRel easegd( KeyEvent) voi ¢ keyTyped(KeyEvent) j avfa. a}wt event . MouseEyent
5 j ava. awt|. event . MouseLi st éner (i nterfacd) void mouslerseRBERDEOE BPERET

voi d nousegEnt er ed( MouseEvent) voi d nougeExi t ed( MousBikastn sizevndisOnatch that
nousePr essed( MouseEvent) T

of the chosen character set.

IMG_Multi_Edition_Ga | To represent the Editable and This is the image at the left side
uche editing of multi-line | clickable image | of an editable or selectable text
text zone. The chosen size must
match that of the chosen

character set.
5 { IMG_Multi_Edition_Dro | To represent the Editable and This is the image at the right

ite editing of multi-line | clickable image | side of an editable or selectable
text text zone. The chosen size must
match that of the chosen

character set.
IMG_Multi_Edition_Car | To represent the Editable and This is the background image on

actere editing of multi-line | clickable image | which a character of an editable
text or selectable text zone is printed.
The chosen size must match that

of the chosen character set.
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Navigator Functions

Function Description | Activated by Graphical Comments
Objects
15 | Connect/disc | Initiate the BTN_Connecter e Start the modem

onnect modem BTN_Déconnect connection if it is off-line,
connection er if the connection profile
with the information is filled in, if
defined a URL is clicked.
profile /
disconnect
the modem




voi d nouseRel eased( MouseEvent) The navi gat or package,
groups together different packages:

package,

the browser.

dr aner

whi ch of veos1/33nui ces all owi ng an HTM. docunent to be feteaEaBoo/oared

navi gation within the docunent browser;
10 the establishment of an interpe
The structure of the browser.

al | ows

aut henti fication.

now descr i
hi er ar chy

MhwBook mar
MhwBook mar
destroys a
(1 temNunbe
an existin
list (no h
booknar k

'\)lJl_

t he event
renoved,
occurrence

another10
hi er ar chy
Const ruct
list (no
set Current
t he next e
get | t enCou

A boolknarle 1L c

; [« ﬁ[‘[‘nf\; 2

dr awner .

'fh a—uUsSer

call ed the browser
package,

and t he nedi awebtv package, which
et connection with the users
MhwBooknmark class is

Thnrn | [~ aVal

d—A-bogkrprl—l-is
P ol TRl &

k(subscribderld): op

Rk EE
bnNs _an exi st

Dﬁga[pp fal or ; [ Comments™
Qbjegtvokmar k | i st

Constructor:

kConfigerer-i lJdhspdiysacr

RORKTRY K (ldiadds L
[): deletgs an entr

pPUhEeRFay dcpighreghe
@r ar chy) | sgetriteenC

1

- i.sFul bool
Blormddf | prfte 00}
| oddegin he do

Jpas@word) I O

Qo1 Ghfibel St

BTN sInfgrmpsgy
Mekofil NaNe) :
y 20 nodi fy

Feturns a |i
punt O0: retu
pan - |ist i

bBBntafokmdti ¢ ¢
i TemNunber ] URL
5t of the e
'ns the nuni
full? isE

emMNunber) g

5
d,

nessage i s

;
cunent corresponding to

sethrnePaged (or an

44-1DOCT /[ 100071 N

Pt Yaclhse

t HomePage 0: ite

returned b
event

Khedrataipolahdetek d:
&ddspn entry étcﬁm\fﬁsh)memory the
name
ht r i 18%n,PASSWRE apg)
per tdéphemet wuimber df thet
I
goToUH
t heCaeeql@etaeaSSent ry

t he net hods addd,
if the

nodi fi

ean -
nber

Tha

okns

es
rk
e
st
L
In

'Re 'dékHHe
story cl aps

i| SessyPrd iy e
| passwlogd hi g

r: MwHi stiory (sess

b teyentekesit |

S
er ?nsgt St

vliaa %epyhaage‘p
The detai
i onNunber) 5

i erarchy) | getCurre
(i ndexNurer): chan
ntry getPrevious
nt 0: returns the n

addEvent sRe
renoveEvent

15

ol aox oo ot
| RERST

6r%hte1v
egl St ef
authentificati

the logm and
password to | on from the
access a remote site

secure site

nt 0: gets t
e the curré€
gets the U
unber of ent

attempt to access

a secure site

BHG TbER I P

| BDG “Confifna
he navi gat |

Lo s GEm
| s of the c
getList Q
he current

nt URL get
RL of the pf
ries in the

DN

hi§ el

thddified password

3 Entet %alidé’t_e cancel
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The Java API for the web browser is now described.

There follows the list of the JAVA packages which are used at the level of the navigator
application in the decoder. This list is divided into two parts: the AWT (Abstract Window
Toolkit) classes of the JDK 1.1 and the JAVA interface classes of the different services

written in native C code.



getl PAient (ipaddress, netnmask): reads the selected IP and netmask pair 15
setl PClient (ipaddress, netmask): nodifies the IP and netmask pair get DNS
(dnsl, dme@p1/333eads the primary and secondary DNS addr essepeT/IB®ibDNS (dnsl,
dns2): nodifies the primary and secondary DNS addresses getURLConfi gServer
(url): reads the address of the configuration server setURLConfigServer
(url): nodifies the address of the configuration server 20 get QueryComrand
(quferyo’rd{-‘ S fa? a. [ € RO ) fote =W~ I 2 th
confi gur at FoR—Seryet-—set-Guery-Corrant—aHeEL Yty pe - Qaery)—nedi--es e
request by ! yhpae‘f' qdeer yAcqui si tions (tabl eAchLﬁ sl;1 ions, typeOf Acqui sition,
Nunber Of Acjui sitions): reads the |list of HedWmGwupdns 25 start Acquisitidn
(acquisitipnld): starts an acquisition (datasedcetamyex(st OpAcqui sition
(acquisitipnld): stops an acquisition (d l@e/r%'vd@?%n addSt at usRegi ster Q
subscriptipn to be infornmed of the connecftron a 5)5 The events are: |ogs
of connectjon; current connection: establ]SeHelctedndeatnl) on; connection 30
confi r mat i jgAvaraetiGersponertonnect i on error; nptidsiReglisiengsKedngteer) ;
initialisation in progress; dialling in [XQERSSisteREEMusHtneffOdEM i s OF;
server status: invalid port, invalid URL; %‘ﬁjg)(??-} error. urkltmown | ogi n; gnd
inval id password. renpveStatusRegister Q ST BEMPB T Det wor k
connection status 35 i sConnected subscri befdntfrs(intatur ns bool ean gi vi ng tlhe
nodem connect ed/ di sconnected status WO Qlha334dnffehs)1BO0/ 01720 - 81
i sPending |O returns bool ean for nmodemcurrently ?St abl i shing connectign
get Ext endgdPr ovi derUrl (providerUrl): r egcfSst Ff’é“"b( ovider currently
subscri bed to setExtendedProviderUrl (prieeiSte®Url): nodifies the provider
currently [subscribed 5 to The browser. nedi@augbiovnddBWGNfi guration cl asg
manages the profile of each user and his | or her preferences. The detaills
of the cldss are now given. Constructor: [NA fmageNigsk) 10
readProfille(subscriberld): read the profi|lsetBaskgious®mof i | e( subscri berl d,
profile): wite the profile readDefaul t Rrgf jl.66infead the default profille
witeDefayltProfile(profile): nodify the |default profile getUserCountQO
nunber of lusers setSize(int,int)
java.awt.Graphics drawlmage
getSize
setLocation
S | java.awt.Image createlmage(String)
getHeight()
getWidth()
java.awt.ImageMask extends java.awt.Image setMask(bitmap)
java.awt.List List(int)
add(String)
getltem(num)
getltemCount()
getSelectedItem()
remove(String)
replace()
setMultipleMode(boolean)
java.awt.Panel setLayout(layout)
Jjava.awt.Point
10 [ java.awt.Toolkit loadLut(String)
getDefaultToolkit()
java.awt. TextField addActionListener(ActionListener)
setEchoChar(char)
setSecretMode()
java.awt.Window setModal(boolean)
java.awt.event.FocusEvent




15 newUser(profile): identifying for a new user getlLastConnectO the |ast
connected user The maxi mum nunber of profiles is currently fixed at 5, but
this doesvmo1/333epresent a strict [|imt; higher nunbers oPCpIENIONE® may be
stored if need be. 20 In the case of failure, an error nessage is returned
by the WiteProfile() and witeDefaultPgofileO methods (or an event if the
occurrence i s asynchronous) The browser. medi awebt v. MiwMil ti Sessi on cl ass
allows a nﬁg'ags;; or—Ssesstor—to—be—Sseleeteth——A-—Sesston—+s—anr—tnstanrece—eft he
navi gat _OI‘ ava. awt‘é\?;tm&ﬁgf'w
t he navi gatjor SEar TS °°8 §esston |s) Create e esnt abl i shrent  df
an authenticated connection. The details ‘(9Fd®ﬁt§L@SIt%3%15fé’le@) now gi ven.
Const r uct opjavantwistent KSEseiton  get Current Sessi onNunber (

set Cur r ent SewsAwsaveniifeyLisiener(ipierftser ) 30 gelt PrEkeyasskkeitsent) addSessi onO
returns the nunber of the session created vorﬂ&pnﬁ&@&ﬁr(@mén@t nunBessi on)
The navi gaf or nodel for t he decoder is nowl escribed in re detail, wt

reference : 63 —\N o BC 0 e
nodel =4 S e#—aa—ma%—gg-t-?q—a@d—?r#es-a—
gener al sd ﬁvac?fwf‘ﬁgt P %t‘frﬁ et i i O UMY + eedom at |t he

| evel of graphical representation. The moyimm@ﬁnteaﬁnl(M@teeﬁvemm are the
zones or slcreens within which functions fvotmm,g@gmec{(m@se@regt grouped ar|d
the general user interface. 5 The navi gatfor ﬁﬁ}r}? qys g e avail abl 4
graphi cs (]MPEG, PI XMAP) of the graphical | ‘StUBES %%V%Eé’ﬁrg) of this midel
are organifsed in tree formand each one dgrwidogouseRptendediMouseEgeait) ect i on of
essential functions. Each function or option in a screen is accessed by

noving a f S | h..or by
using a key pag %Qf P%ﬁl{agéé gar]%grﬁ%:)%%egw&%egégﬁ%e %ﬁherr% %ﬁ%%é{a%%n)hles

achi eved bybrawswsdrawsr pagkagd, whicheifersperyicegalloniddg anddT M@tdoemmqré tgbe fe@ked,. | n
the absencearfafnaang[qmr&min e YRR A brb @& Urlthd ﬁéalaweﬂtb SRUFIRRNAL rol,

it i's necessar rovide a virtual keyboard hi s | |eve ab novi ng
the focd8 wihe ﬁstablrﬁbglsmfraprlyeert coqula@mth@wpewwenwampr ng the but t ons
of the rempte control onto the virtual keyboard; in other words the image
of the buttons on the renote contrql is visible (in traced forn in

outline, orTkgsyRtursofdpabseghiavdbyBeckmarselassienoy dessabedeyboar d. The

virtual keyRoasindrk list is associated with a user. There is no hierarchy within the bookmark list.

15 Constructor: MhwBookmark(subscriberld): opens an existing bookmark list
Constructor: MhwBookmark(subscriberld): creates a new bookmark list
deleteBookmark(): destroys a bookmark list
add (URL, name): adds an entry
remove (itemNumber): deletes an entry

20 modify (itemNumber, URL, name): modifies an existing entry

getList (): returns a list of the entries in the bookmark list (no hierarchy)
getltemCount (): returns the number of entries in the bookmark list
isFull (): boolean — list is full?

isEmpty ():  boolean — list is empty?
25 setHomePage (itemNumber)
getHomePage (): itemNumber

goToURL (sessionNumber): loads the document corresponding to the selected entry

In the event of failure, an error message is returned by the methods add(), remove()

2

30 modify(), getList(), setHomePage() (or an event if the occurrence is asynchronous).



di scussed in nore depth later in this docunment. 20 Figure 30 shows the
top-1 evel chain of navigator function buttons (1410), with a portion of a
web page wo si/bd3e4 beneat h (1411). The nmmi n navi gat or scr eePCT/EBO0OW20
described, wth specific reference to Figure 30. 25 The navigator functions
are grouped in several layers. The main §creen di splays a vertical bar
(main nenu) (1410) mhlch i s conposed of series of buttons: Reload/Stop

(1401), 1403 hi.st or ent

Vet st bt SpRile MnHina i baE ﬁﬁ*@&%v%délaﬂfr.o t pfiten L porter

navi gat or ( Mﬁﬁ)a lisBér p'i"éwﬁaous@\dl@&lyed ddsuimeftadiheres s nekiagarchy 4d My hisoryligpriey ed
when a funcaﬁ@% @ﬁg S pressed %fither on the renote control or on the
keyboar d) . HiRe A5 "W V8l e on the TV screen, the HTM. docunent
(1411) (mhlcbnﬁﬁﬁmEUINﬁﬂﬂamanye$mnNombhmues to be |oaded into nenory, but

the refr Q e doc |s su s not to affect the display
perform ce ﬁi he ™ ﬁ@ % gbunfﬁFang redi spl ayed when the

navi gat or CkMCuﬁdeBngas&dquHNQHEB restrlctlon will be lifted if the

perfornances re eventual sat s r by all ow ng the
si mul t aneou®! W?Hﬁévg u?hé) Eﬁgguﬁgﬁ he GU . WO 01/33344

PCT/ 1B00/ 01g&Next(83 Tgﬁs&wﬂHUSOﬂhsnmesemyfron1the TV screen by pressing a
function ke on. the r Leso keyboard), or by clicking

out si de thegﬁiﬁvﬁﬁ§§bﬁ§§gﬁes. %ﬁéghF¥§®5§m§f the HTML docunment currently
bei ng | dadegetbem€owrt€d i n tdensthe nembemndeytries it thehissirart ed or recomenced.

5. A Dutton LauSLIGELIAEIY ASHANNLALLOLAGURIE RS 1 o examle, 3232

pi xel s). Wen t cursor enters zone (w ndow)
recei ves t henfovekrenfsRegistth® Enter Notify(W ndowl d) function). 10 If the
button graphic is a tyre, for exanple, it has to be detected whether the
actual position of the graphics cursor effectively covers the pixels of
the tyre. Th thhieyentnffailure, pn erecmessags/istrefurnieql by thyaethaiyugetbist(), IgstNexi(d|  at

the hot ypot g&{’re@ﬁﬁs(ﬂ&%ﬁn@ﬂkﬂ%ﬁa{n év@nﬁ@%e%’chﬁ@n@&s@@ﬁlﬁhf&xoﬁﬁe button (by

calculatlon relative 'position, getpixel() in the clipping mask, then
testing thEhgpvears argi aﬁéﬁvemﬁ%lsmse%tqnyﬁnﬁﬁ)h HbsaTibesvie the Bistasy fist &iTdse

i nproved fog,cpRelhe Een%veﬁ%ntsq{eﬁﬂs{ér(@é%&KN%%I@tlfrﬁl%s@ﬁbé@ff ore starting the
function of the button. Wen the nouse pointer |eaves the button's

rectangul ar or square zone, the zone |loses the focus (cf.
LeaveNot i f yfi¥ nid@drdtadwer A0hwiDecudRBEEIbRtal18@s Bt £ih STl £$ngBd fRn DML

Oo e RSk b 50t P BE T o sRmic, | chonguler Tocw
i s di spl ayedogtriibter: hethiwDootmedtysessiom@urhbegpl | y, describing the
freeze (): halts the display of the current document (loading of the document continues)
unfreeze ():  restarts the display of the current document
isPending (): whether the document is currently loading
25 stop (): halts the loading of the current document
reload (): reloads the document
getDocumentInfo ():  returns the title and the URL of the document
addStatusRegister (): subscribes to information on the state and end of loading
goToURL (url): loads a web page
30 submit (login, password, URL): submits authentication for loading a web page
getStatisticsDocument (): returns the number of requests in progress and the URL of

the document currently being loaded

The browser.mediawebtv.MhwConnection class groups together the user connection and
35 authentification functionality. The details of the class are now given.

Constructor: MhwConnection (subscriberld)



function of that button. Wien the button is selected, either by a nouse
click or by a function 25 key, a list of buttons appears contai ning

sub- menu vop1i/83384 The system of short descriptive phraseBC{AROIONTPS) iS
al so used for the sub-nenu buttons. Navigation of the nmenu options is
achieved with the arrow keys either on Be renmote control or on the
keyboard. The | ast button on the main screen to have had the focus is

r enenber ed t3 for the nex t tlﬂ? the main screen is displayed. The virtual
keyboard i sSAG di scu§esq883§?1°npm 8%detail, with reference to Figures 42-45.
Figure 42 sitop): schenaiquesad diyconoeetibhe currently visible virtual keyboard
(1501) maps onto. 35 the u d%%h g grld of virtual keyboards (1501,
1506) . Figu?glﬂg)showgrgdf 51 08 nmappi ng of characters to keys on a virtual
keyboard. WatAdthaadwbatibThpa BPE)01720sets tﬂdmﬁdgnframhékmcamnmmb bANATegesieused
for the éirtual keyboard, with the fi E& OWJ f%ci ond ({1546) nunber
bl ock having the focus respectively % 14 % ?P@Fent types of
renot e contgahﬁﬁﬁwﬁsand 1ﬁﬂﬁﬁsm5b@uwen#EWBMOMS a typlcal virtual keyboard
| ayout with ons sup (0] tly, the virtua
keyboar d i s° i%ﬁ‘%bua%e (g utes toofho ?JCS% ?S;?er? %I;S%tnﬁl é‘?\s of the application

i n which i tsetRassised (pa‘Ekwerd) it cenodifies tlsepdsswdrchl n the "WebBrowser"
application thin " VR application. Mreover, its
“look' is c%%%%‘f 3LL¥ : ndeng&gﬁm %%&J %ok of the appllcatlon

concer néd. wuth@hmkPaambrdeﬁb@éZhdcld)s di spétaybethéntherpasswordostmbe vériftedt he
user, not possessing a physical keyboard

keyboard, selects an editable area of themgéP%g% d c%@hpﬁ%&%g?yloned
at the end gtAuto€heakPassivard (hdutediteckdl e ar eeads Wh@lseslthwg)asmfd Sombe mﬁeérmt e
control or virtual keyboard) or "Cancel" e

dism sses it. 15 The virtual keyboard V\/mg &Péﬂg?é%@rgg%ﬁhTﬁgggég%%%ﬂ(1501)
i s conposedsedPClinntdipapiisesknetopsk)t en reegsthe selpgtedksBrand mgtmask pair nunber bl ocks
of the rlgm)steﬁP@ﬂQﬁtr( a)idréésdﬁenlﬂ)(slé' de (LaiRs thbIP3nd nétélgﬁ) pair N€ US€r can pass
the focus (150 m one bl ock” to another using the arrOM/keys on the
renote contgePl SAﬂltsérdﬁzbl ock i Kadsthe priwdry andsecondyy PNYaddsessesn t he nunber

bl ock of Z%eEms(mtcﬁls@)ontrol &Bai@’fé&hkfiﬁin?aw&ﬂissﬁ&ﬁﬂhﬂg)ﬁﬁlﬁ&ﬁ%% printed
on the virtual keyboard.” The user can_ also use the up and down arrow keys.

Thi s bri ngs8aWRLEARGESrver (1)): keVB@ﬁa‘PEIadQSPFStOIﬁQ‘esCeP@%Hattﬂlhsve h different
characters ééﬂmmorkf?s&v@ﬂé@l@) hbdiSies ﬁllelaﬁ&'eé‘sg)flﬂﬁgdbﬂﬁgurﬁn&ﬁerve@f 5 virtual

keyboards one can al ] of t racters . on the keyboard of a
west er n20 2588 @Pma%gﬁ'*sfypgldab@ ?%rﬁoss. bt §y Pe HEdPHySidP e sent

keyboards as the need ari ses. to the configuration server

setQueryCommand (queryCmd, typeOfQuery): modifies the request by type
queryAcquisitions (tableAcquisitions, typeOfAcquisition, NumberOfAcquisitions):

reads the list of acquisitions

25  startAcquisition (acquisitionld): starts an acquisition (data/video)
stopAcquisition (acquisitionld): stops an acquisition (data/video)
addStatusRegister (): subscription to be informed of the connection status

The events are: loss of connection; current connection; established connection; connection
30 confirmation request; connection error; modem status: on/off; initialisation in progress;
dialling in progress; error but modem is on; server status: invalid port, invalid URL; login

error: unknown login; and invalid password.

removeStatusRegister (): unsubscribes to the network connection status
35 isConnected subscriberld():  returns boolean giving the modem connected/disconnected

status



Wth reference to Figure 44, to allow an i medi ate association to be nade
bet ween the nunber block of the renmote control and the focus on the
virtual Regbosa3e4 a superinposed image of the renote conpeDiBindi20at es t he
focus (1542, 1543). Thus the user can easily 30 visualise that only one
part of the keyboard has the focus, andhat the rest of the characters
can be reached by noving the focus with the arrow keys. The keyboard is

designed wt | att er poi nts The | rtual rd sol ution
Cakes up |1 {PFRIGEDban nei ghi . SHEPSPPORE PhPodil HaadiRrBiEe as | ne
nunber of characters avail abl e. c&ynedecﬁrault it is the virtual keyboard W th
the mniature paye 01/3 344 PCT/ 1B00/ 0 20 -85
Cor tai n bur eneRrivRRE PR BsHP) °F sk Biearovides Gmently ShgPbe

control, fosetEetehdbdRpvideeUn l(lprbeldtrtlrhnl ce ddifidsehd pmlvﬂﬂeoaimnﬁgsumnﬁbedl i ne,

the character (1521) also validates, or pay alternatively be chosen to

have no 5effect at all; otherwise, it corresponds only to a carriage

return). 5 "Cancel" (1522) on the virtual keyboard to exit the tool

wi t hout val n rd will
be | ost). Lrg%é W%ﬁgﬁgawf%%wggﬁf%ﬁreﬁ%r? aﬁ] a oapraﬂé%ﬁ Gﬁlué?%?g %t he
| ast char acbelnerpeaferenc&sl Theldetils pf the olass art edw gamd right arrow keys, to nove

wi thin the i ng_.ar (1520) on the virtual keyboard, which
inserts a c Sttruﬁrgfr;lbl gﬁ%(%%lfrgu&?g aces 1in one go (four by default). The

keyboar dOi sradﬂmt]l;(suhscnbndé)rt meaddhe profilkxanpl e of a keyboard is given in
Fi gure 44, i er Wth the 5 keyboards (5x3)
SEbGAIRUSRA bS] SO prgil,

shown in Figure onts I nst d for the WDbBrowser
appl i cat i onregdPefauliebfileld Cour i egayl thedafaulifprefile characters of a traditi onal

keyboar d C:&B%%e%g%ﬂ@%@%e)dl m%%ﬁ%ep&mltﬁjﬁlﬁlgeyboard on screen are 272

pi xels wd h. 20 e vir keyboard and the functional
connect i onngFﬁCP@g@rd t onpmberpfasdry t he vari ous applications are

devel opgd w ¢ Nl bRgIecanal d% ol ¥adkpd; package. The cl asses conprised
W t hin tﬁe pac r(g nc I\gf\?}:/ﬁgrtual Kbd"r(the virtual keyboard 25

gr aphi cal deﬂéb?ﬁt‘g@né@f()and Betash conmeeted Bieass) | " MawWkText Fi el d” (the cl ass
derived from “java.awt.TextField which allows a virtual keyboard defined

wi thin the gl obal application _sharing the TextField to control events) and
" NhwText Ar e r(@u@pglslgxn}bﬁh%an?fé@ i plg,rﬁnf lp; dixed at 5, but this does not represent a strict

limit; higher numbers of profiles may be stored if need be.
20 In the case of failure, an error message is returned by the WriteProfile() and

writeDefaultProfile() methods (or an event if the occurrence is asynchronous)

The browser.mediawebtv.MhwMultiSession class allows a navigator session to be selected.
A session is an instance of the navigator which was automatically initiated by another
25 instance. When the navigator starts, a session is created following the establishment of an
authenticated connection. The details of the class are now given.
Constructor: MhwMultiSession
getCurrentSessionNumber()
setCurrentSessionNumber(int number)
30 getPreviousSession()
addSession(): returns the number of the session created

removeSession(int numSession)

The navigator model for the decoder is now described in more detail, with reference to
35 Figures 6a and 7-30.



“java.awt . Text Area'’ which allows a virtual keyboard defined within the

gl obal application wusing the TextArea class to control events). 30 The
MwVi rt uav®&bd3shass is now described in nore detail. The ponsgawet2or of the
"MwVirtual Kbd" class is defined as “private'. Thus only one unique

virtual keyboard can be constructed, wheg the main application which may
need to use it is 35 started (in the abSence of a physical keyboard, for

exanple). T i.S & boar con ure S ially
For the. cur iinpodgfeklel G183 R rERRNord s REAAR A ORI TR

PCT/ 1B00/ 01 péficipal &&chsr&uht}erit guvss tatal fmtdofn aelthtb lewil nggmphxoal repredentatiomeYhe When
t he keyboard |s C t he r.. abl es i ch can be
configured \RP ?@gﬁeﬁmw Y E‘g%ngm sgrreént Ehélg%lvp gﬁrflhenrc 1ORS oaf\r{\ﬁ; S 0P e

vi rt ual keygﬂmpeﬁanmhcgemmerumaiféceem st at the tine the keyboard is
creat ed. is set using the "setParent” nethod which returns a

“Nul | Poi r?terExcepti on'" if the "parent' passed in the argunment is "null'.

descri pti veThe hevigd&&ﬂ:mplb'yé all vhitheavaitabbr grbptgcs M%yHO(EMAP) oibthi g'raphtcelr ms of
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descri ptl ve eta ove. initial coordinates: these are the
coordinates of the top-left corner of the background inmage of the keyboard

in the par eﬂ;thgg&gﬁd 3)?5 541951’@:3 'i(l:{iﬁ)grdag)oéﬁ?e)r text Wit thegreﬁl%rctje éb%hﬂﬂ itlid) ceessary.
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keyboard of e application does not yet exist, and if_the application uses
it, the " gehengesdhe image Eheugansen teaemetsicaptrglds Vistblft fie tragad; fapNk@ [t he

four previ ogglive @?ﬁs?ghup%giquevw @19 pQ:'ﬂﬂe wouk dirhaMeys8irdi. TROviRve leybRRAgeMENt
i s now descrjbed. According to.th recedi ng descriptions, the VI rtual

keyboard fuﬁ‘é?‘isﬁﬁﬁ@““&’i%@epcﬂli‘lﬁﬂré%/@& oculeRi y by interpreting the events sent
to it by: the nunber block, the "OK" button, and the

20  Figure 30 shows the top-level chain of navigator function buttons (1410), with a portion of
a web page visible beneath (1411).

The main navigator screen is now described, with specific reference to Figure 30.

25 The navigator functions are grouped in several layers. The main screen displays a vertical
bar (main menu) (1410) which is composed of a series of buttons: Reload/Stop (1401),
previous page (1402), next page (1403), history of recently visited sites, bookmarks,

connect/disconnect, configuration, exit navigator (1408).

30 The navigator GUI (main screen) (1410) is displayed when a function key is pressed (either
on the remote control or on the keyboard). When the GUI is visible on the TV screen, the
HTML document (1411) (which the GUI covers over) continues to be loaded into memory,
but the refresh of the document is suspended so as not to affect the display performance of
the GUIL. The HTML document is redisplayed when the navigator GUI is dismissed. This

35 restriction will be lifted if the performances are eventually satisfactory, thereby allowing the
simultaneous display of the HTML document and the GUL
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this character is pressed, all of the nodifications made to the current
text field oawsEhleneNosX(Wendeydddng of the virtual keyboard are undone.
In other words, its content is returned to the value it had before the
nodi fi cati ons re made, and the virtual k oard is "exited' . 30 Left
arrow. \%ﬂennﬂerfgg‘fﬂﬂnt‘% ution %“HE“W%’E@WO‘*‘FFV@%Q%?‘P&% Hing to this

character is pressed,

When the mouse pointer or the rectangular focus coincides with a button representing a
function, a short phrase (tooltip) is displayed either horizontally or vertically, describing the
function of that button. When the button is selected, either by a mouse click or by a function
25  key, a list of buttons appears containing sub-menu options. The system of short descriptive

phrases (tooltips) is also used for the sub-menu buttons.

Navigation of the menu options is achieved with the arrow keys either on the remote control
or on the keyboard. The last button on the main screen to have had the focus is remembered

30 for the next time the main screen is displayed.
The virtual keyboard is now discussed in more detail, with reference to Figures 42-45.
Figure 42 shows schematically how the currently visible virtual keyboard (1501) maps onto

35 the underlying ‘grid’ of virtual keyboards (1501, 1506).
Figure 43 shows a typical mapping of characters to keys on a virtual keyboard.



the cursor in the current text field is noved one place to the left. If the
cursor is already in the “zero' position (no further novenent to the |eft
i s possi Wep1/313d s button has no effect. Right arrow wheparTABw/ObI2ZDt ON ON
the renote control corresponding to this character is pressed, the cursor
in the current text field is noved one plhace to the right. If the cursor is
35 already positioned after the last character in the text field (and

cannot nove_an t he ht his_ bution. ha f 01/ 33344
PCT/ 1800/ 017 Ee ‘{4§§°‘&b{hsﬂ’P : “%ﬁﬁ‘eftﬂr @‘ﬁé‘rﬁ‘ﬁ{ Ee RO, ‘Y‘ﬁb&’%ﬁﬁébﬂg\gﬁ‘ﬂl %Fon

corr espondi (iF4bpmirhbes bidvkriacingrthé focps rsetyely (die shomény twandiffeenctypesott t ext
field is noved one tg}bgg: uavi?[‘gs. If the cursor is already in the first
line of the st z%oatn i he current text field only has one line:
MwkText Fi Blgiye 45 shbivs aliyticad mirtuakkeyboazd tagott. with fPpical dimemsionswhgstinigoeedout t on
on the renote control corresponding to this character is pressed, the
cursor in the current text field is noved one place dowmwards. If the
cursor is Eirftsatlhy virtual lha@bbaaéts coneeived fas arhteolt vehith fsiimdeghefdent offthé hpgplicationent
text field gnl s on T Fi.el. his has .no effect.
10" The. *11 nauelsh FoneSFeThEd: camth e e S enabiif” o BRish e By
keyboard onwithia tlsac‘ﬂ‘émh’ appKeikn. nifoteovar] its luok eis torepleetyippedhdsi of the dookThe
MhwVk Text Fi ev\% L&/ a specialisation of the "TextField" class in
the "java. 9 addi tional |y manages a bool ean val ue which
specifid® the use (or not) 15 of the virtual keyboard. The construct ors
are exactly I%é |, o S

package, m@&nﬁﬁ%&%&dg%ﬁ ggd é&?the fﬂ&gt I%éegh&stgg%s%{g%g ajgﬁ:{' Iglie use of
the virt uaI keybegridmamadembfe qcontolbhwith éaf’voalsl, selqctsedn, editabloaisea’ ofiths scagene ok t he
"Text Fi el d" o"}{?ﬂ: | d

avai |l abl e vmf %{{u@@ oy eong{ljrgtra&éﬁgnda |tg§;{+ %%‘éé‘llkag I%Q%%E%%gﬂ% 9{1{1’5( gﬂgzﬁ%mg
using the " @Edl@k{é%\ilﬁtlééﬂféyboaf@toho@ancfﬂf (prothe vistuahkayheard) dismissisél. d i s cr eat ed.
When thgsTextField has the focus, if the user presses 'OK' and the bool ean
specifies the use of the vi rtual keyboard, the virtual keyboard is

di spl ayed aRee yjanaldkeybpard whigh is vigiblegndbessreen|(150) isqompegeshifshrapbloples ofbl e t o

fill the texp ké;tsq}egreséﬁnng '&ﬁeéﬁ%be%l%&é%?the%oté‘g@dtfbl) didShy ﬁéfé &15§2 4503,
val i dated, and eyboard returns the focus. If the usé of the virtual

keyboar d .slﬁ%i Tl@nwrscag@a“(%w%@i@%@a) onechleck ty anetherdisies thedTehkeysane

behavi our’ oiaghe feriéta 06ardl. Agst Ebl%lsldls sbl@cted , PYsiaih ‘buttdién MeWMaberdidkad cl ass
is si nplg a_sp eC|aI|sa i on oé%the " ea" class, in the 30 "java.awm"

package 20| tthséfa’i“iti: 6‘?%{1 ol gt ’é‘ﬂ &Haracren Ryt ancthe ¥l lfqu%ar? ‘he use

(or not) of the virtual keyboard.

t1$n conf:e%m

The user can also use the up and down arrow keys. This brings the same virtual keyboard
on the screen but with different characters on the keys (1506). Thus, flipping between a set
of 5 virtual keyboards, one can display all of the characters on the keyboard of a western

25 computer. There is also the possibility of adding other keyboards as the need arises.

With reference to Figure 44, to allow an immediate association to be made between the
number block of the remote control and the focus on the virtual keyboard, a superimposed
image of the remote control indicates the focus (1542, 1543). Thus the user can easily
30 visualise that only one part of the keyboard has the focus, and that the rest of the characters
can be reached by moving the focus with the arrow keys. The keyboard is designed with the

latter points in mind.

The virtual keyboard solution takes up little screen height, and allows for easy extension of
35 the number of characters available. By default, it is the virtual keyboard with the miniature
alphabet which is displayed.
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devel opment TS vittha kﬁmai?d/\&nd]tﬂb! iﬁuﬁﬁﬁkﬂgsmfe@ﬂiods R Fe@@rtl Re 1th§éW1nt th€ varitaki ve

code. 35 These three are des ed in the follow n
sections app 1cat1}2)ns are% ?ope(c)i within &eoganaﬂ)ﬁus virtua dg package. g

The classes comprised within the package include “MhwVirtualKbd” (the virtual keyboard
25 graphical description and behavioural class), “MhwVkTextField” (the class derived from
‘java.awt.TextField’ which allows a virtual keyboard defined within the global application
sharing the TextField to control events) and “MhwTextArea” (a class inherited from the
‘java.awt.TextArea’ which allows a virtual keyboard defined within the global application
using the TextArea class to control events).
30
The MhwVirtualKbd class is now described in more detail.

The constructor of the “MhwVirtualKbd” class is defined as ‘private’. Thus only one unique
virtual keyboard can be constructed, when the main application which may need to use it is
35 started (in the absence of a physical keyboard, for example). The aim is therefore to present

a keyboard configured especially for the current application, and which appears when the
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detail. 5 TheSﬁft@P?féW“ng“er%@ham sns have been incorporat ed:

20 Once the keyboard is created, it can be decided whether or not to use it by using the
“getInstance” method, which finds the keyboard of the current application, if it exists (if the
virtual keyboard of the application does not yet exist, and if the application uses it, the
“getInstance” method creates one, using for it the variables [the four previously described]
which one would have set).

25

Event management is now described.

According to the preceding descriptions, the virtual keyboard functions, once displayed,
solely by interpreting the events sent to it by: the number block, the “OK” button, and the
30 four arrow direction keys on the remote control. These buttons will have specific roles for

the keyboard in use.

The “OK” button has an important role, because it allows the user to do two things: ‘return’
to the text field to enter information, and then display and start the operation of the virtual

35 keyboard; and ‘leave’ the text field, saving the changes
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set and is chseagter i pagssad, the bbaranser immediatglyi te thefleft ofithecwikod geditionFip ¢hescuihits i s

called i t{éﬁtﬁ‘él slg s the focus. It can be used to indicate this
gr aphi céFIy. S H?gﬁ'? ﬁ't This is called if the widget is highlighted. It
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defined and,eQpd aiBafidurbid AL Paces (¢ °), 4 by default, is inserted at the current cursor
position.
Enter: ‘]’ (1521): when the button on the remote control corresponding to this character is

20 pressed, a ‘line feed’ is inserted at the cursor position. In fact, if the current text field is an
instance of the ‘MhwVkTextField’ class, i.e. one which only has one editable line, tapping
this button will either have no effect or cause validation of the field. If, on the contrary, this
text field is an instance of the ‘MhwVkTextArea’ class, it consists of several editable lines
and this character causes a ‘line feed’ (if the cursor is positioned on the last editable line,

25 tapping this button will have no effect).

Cancel: ‘¢’ (1522): when the button on the remote control corresponding to this character
is pressed, all of the modifications made to the current text field subsequent to the opening
of the virtual keyboard are undone. In other words, its content is returned to the value it had
before the modifications were made, and the virtual keyboard is ‘exited’.

30 Left arrow: when the button on the remote control corresponding to this character is pressed,
the cursor in the current text field is moved one place to the left. If the cursor is already in
the ‘zero’ position (no further movement to the left is possible), this button has no effect.
Right arrow: when the button on the remote control corresponding to this character is
pressed, the cursor in the current text field is moved one place to the right. If the cursor is

35 already positioned after the last character in the text field (and cannot move any further
right), this button has no effect.
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borderw dt hLeft; Card8 borderw dt hRi gh£§ MhwWgt Col or Mapl d Col or map:
MhwWgt Vi sual vi sual 25 Card32 bl ackPi él' Card32 whitePi xel; Card32

e ek M Rl bRl B Pl e, &
MwWgt Col or tHel caesefon the currdv vngTi€laliomovddl dne Glice inpwards. VI U Earsop Rl dfreadein t 0

C bt L ookShe DNTIRG DRE ISRE 1o (o2 e R GERR Toh omlter Mg~ PEFEkmce)
( MWW\t LookJhis Gafoddaé Agefrdor der W dt h)  ( MiwWgt Look, Mhwgt W dget, 40

vh t LoqkBar der Err et Border Wdi h vh t Look, .
Lok e e E 5L b B BOASLA Dl MM LK e i
MhwWt Er 1 or pfedsdd,andaakd firoths dlrréni/ieat/\§é1t aomovddond@ladé dgwhwardat Ifhe cufdor Isnt | 6,
Cardl 6, Car gllrga)d;y int e0 iLa/st3 Ft:l)’é g'f hgl;{a)gth?e% (801171% Qhe current text field only has one line:

MhwVkTextField), this button has no effect.

10  The “findLocation” method determines the placement of the virtual keyboard on the screen,

seeking to minimise the “cropped” surface.

The MhwVkTextField class is simply a specialisation of the “TextField” class in the

“java.awt” package. It additionally manages a boolean value which specifies the use (or not)
15  of the virtual keyboard.

The constructors are exactly the same as those of the “TextField” class in the “java.awt”

package, with a simple additional argument: a boolean specifying the use of the virtual

keyboard.

If the boolean is “true”, a ‘base’ instance of the “TextField” class is created, and a virtual
20 keyboard listener, available within the current application, is also added at the same time,

using the “addKeyListener” method. If not, a ‘normal’ TextField is created.

When the TextField has the focus, if the user presses ‘OK’ and the boolean specifies the use

of the virtual keyboard, the virtual keyboard is displayed and gains the focus. It manages

all of the events and is able to fill the text field. If the user presses ‘OK’ again, its text is
25 validated, and the keyboard returns the focus. If the use of the virtual keyboard is not

envisaged (boolean=false), the “TextField” has the same ‘behaviour’ as a standard TextField

in “java.awt”.

The MhwVkTextArea class is simply a specialisation of the “TextArea” class in the
30 “java.awt” package. It additionally manages a boolean value which specifies the use (or not)

of the virtual keyboard.

The constructors are exactly the same as those of the “TextArea” class in the “java.awt”

package, with a simple additional argument: a boolean specifying the use of the virtual
35 keyboard.

If the boolean is “true”, a ‘base’ instance of the “TextArea” class is created, and a virtual



-93 MhwWt Error (*drawFor eground) ( MhwWgt Look, MwWjt Wdget, Intl6, Intl6,
Cardl 6, Cardl 6); MwWMtError (*drawRelief) (MwAgtLook, MwAgt W dget,

Intl 6, 1m061/38Basdl 6, Cardl 6, 5 Mwgt LookRelief); NMwWBCEIBWN1720

(*unDr awrel i ef ) (MwWjt Look, MwWjt Wdget, Intl6, Intl6, Cardl 6, Cardl6):
MhwWgt Error (*drawFocus) (VhwWgt Look, Mpa\gt Wdget, Intl6, Intl6, Cardl6,
Cardl 6) ; 10 I\/th‘gt Error (*unDrawFocus) (MwWjt Look, MwWjt W dget, Intl 6,

Intl 6, Cardl6 .

Tt 2ok, g B Ry ML 20 WL 88,

(C; u S:I)g?wl-li ghknnghte)“a«ﬂdkﬁymg;tdneﬂ’lqnetwmw algen'mall eXtdyrea ig brebretl] 6, Car dl fS -
r rr n :

Car dl 6, Car:wi%ﬁh Pﬁm{mérrotf%g‘fg J(t ﬁ%‘?& (3? ?mk%ﬁg \Aﬂg?i/fg%us’eet

I( % Lm?\gt :_n'z)LGf tlﬁazlnditas\ly(edyﬁamdl fh} virRQl kéybogt s displayeddndgdes tetfedBGJt manageso

(*dr anchéck &} Vf’l\/fmgﬂi%‘?ﬁlé 2 By %MI\}%/%%W g{? tﬁl ‘Q”te’fg%gﬁ% tq%’% @M%gﬂfarm 6,

“Bﬂtza]l/\g t WM;V\Ae/‘gal@Ia?dkﬁtMIhe)tl_ceybcﬁﬁd Mwmgtl‘@rﬁows (¥ dixcans€ing |th@$}wbbkf)yb(>a\fd\wgd>ﬂ_ook,

d I ; rg

( MhwWgt Logk%"iV a&%@wla%a a?se?’% ?f&“’r‘%’ﬁg% @ééarr&? 243% *{?% E%?%ﬁg rd32

| nt B, MwWinlbolalang™l ag, 30 MhwWgt Col or); MwWjt Error (*dr awCr 0ss)

(MhwWgt Look, MwWgt Wdget, Intl6, 1Intl6, Cardl 6, Cardl 6) VhwWt Er r or

(*unDrawCr oss) (MhwWgt Look, Mww\gt Wdget, Intl6, Intl6, Cardl 6, Cardl®6);
35 MwWWJDEr The followingskctionylescivbesigthcs die, implewmentatiiryfdeaturenddseribed above, and

in particular the reconstruction of graphical objects (for example text fields, buttons, sliders,

lists, checkboxes, choices etc.) from a set of graphical elements.

Figure 39 shows a button, for example, which is made from 9 elements: the four comners
15 (NW 2100, NE 2101, SW 2102, SE 2103), the four sides (N 2104, E 2105, W 2106, S 2107)
and the centre (C 2108).

Typically, but not necessarily, each of these 9 elements is square (4x4 pixels, 8x8 pixels,
16x16 pixels). The blocks of N, E, W, S and C elements are tiled within the area required
20 (defined by the size of the component together with the border defined by the look). This
area does not have to be a multiple of the size of the element. Currently, the tiling goes from
left to right or top to bottom, so any incompletely drawn elements appear at the bottom and
right hand sides. It could be envisaged to add “centered” and “right” justified tiling rules if
this was felt to be useful. In general, the NW, NE, SW and SE elements are the same size
25  as the border and so tiling is not necessary. If, however, they are smaller than required, the

tiling is performed automatically.

A brief description follows of how this is implemented. The work is divided into three areas:
the mechanism built into the native WGT module allowing the creation and assignment of
30 different looks to different WGT widgets; the development of the native “LookPixmap”
module, in which the functions for painting the different graphical features of components
are included; and the development of the mhw.awt Java package for interfacing with the

native code.

35 These three areas of development are described in the following sections.



Intl6, Cardl 6, Cardl 6, String. Card32, Int8, NMw\tLookltenFl ag);

Mw\t Error (*reDrawl tem (MVhw\gt Look, MwWgt Wdget, Intl6, Intl6, Cardl®6,
Cardl 6, SWobnsg344 40 Card32, I nt8, NMwwWjtLookltenFl ag, BooPgT/1BWAt Er r or
(*drawsl i dArrow) (vhwwWgt Look, MwWgt Wdget, Intl6, Intl6, Cardl 6, Cardl®6,
Mwgt Sl i dDirection); 45 I\MV\N‘gt Error (* @raWSI idLift) (Mwgt Look.

MwWgt Wdget. Intl6, Intl6, Cardl®6, Carg ; MhwWgt Error (*drawCur sor)

(*unD: 2w %W%&Vﬁ@? sl we%mvﬁén&geﬁe%fﬁb wilgtrerhydsio FEFaIGme

Cardl 6); VhvigtError (*drawString) (MwAtLook, MwWAt W dget, Intl6, WO

01/ 33344 PCT/ 1B00/ 01720 -94 Intl6, String, Card32, Int8); MwWAGtD nensi on
(*get PreferredSi zeArrow) ( MiwAgt Look); Mhwwgt Di mensi on

(* get Pr ef er Mael Sinz efGhcktioh Mto\dgsdribe hpw theVWiAmbiute had en modified so as to be

( get Preferr cg s t Di o)

*get Pr efer @8% %lﬁb% go(kl\/ﬁ%\g no%g#aphlgg%%Egﬁ?lg%goro&?W bfidgfined
( MwWgt Lookjr néwh hthasﬁarvdﬂch Car be dddedetscandddica reggeayaleeviag itles B&GT aodnlenber
types having_th cate f Bt e.q. rdg..i.s.equival to a
ehar 1 Car e FPRD WO TREE (aid s oo Ristiha S wRiRb e £
i denti cal f eidgewdly defajiké ed thatyapplicaions hap ekshingtoaise théfacitiey do mhit héedrtense it.met hod
for each nmethod, or at least for certain nethods, the nethod in the | ook
class must identify the widget type and act accordingly. 15 Note the
pur pose 16f The fdboandofehiureg @ye reguingid a nlutnbsﬂ ¢ﬁﬂi§fenemt lookssca@iteidefined foedach
Certain SR t hat
WGT does no?th S géﬁ’ilif&%t lﬁggg to %llé%ﬁttb JBE ﬁqn%éﬁda}tg'l Xr?dﬁb\)le%? Lll ﬁl%l on,
any uni npl e}mhtdeﬁlnddLhydhfr mnswmﬂappﬁthmtomecfshl s met hod. 20 Not e al so
Mask. This is a private, read-only Bool ean array where each el enent

corresponds to one of the above nethods. If an elenent is set to 1, then
t he corr esp®wdidifferaet thehariqugs for drawing the look of an object must be possible: bitmap and

15 wvectorial.

In the bitmap technique, the object is drawn by combining a number of predefined bitmap
elements to create a single bitmap which is then drawn. To create objects of variable size,
elements can be repeated, along the sides for example, in order to build an object of the

20 required size.

Neither the size nor the precise arrangement of each of these elements is defined. The idea
is to leave this as free as possible so that the creation of new looks is not overly restricted
by WGT. The look class must define the bitmap elements and the rules for fitting them

25 together as a function of the object size required.

The LookPixmap (native) and the PixmapLook (Java) classes described later use this method
exclusively. There is nothing to stop developers creating their own look, derived or not from
LookPixmap, which uses vectorial methods.

30
In the vectorial technique, the object is drawn using a series of basic draw operations such
as DrawRectancle(), DrawArc(). The look class must define the rules for drawing the object

as a function of the object size required.

35 It is perfectly possible to envisage a look class combining both Bitmap and Vectorial

techniques. For example, the bitmap approach could be used for the basic form of a button,



redefined. OGtherwise, the method is not redefined. In this way, if it wants
to, WGI can find out in a single operation which nethods it has to call.
25 The | ootxovdmes is used to define the interface betweenramyBdoooieo
definition and WGI. WGT uses only these nethods to display the required
l'ook. 1f additional functionality is reqyired of a look, it can be

i ncorporated in an extended | ook structure, but it is up to the application

and not WGT t.ake t hese met hod ar ters.into account. In this way,
addi ti onal Wiiqf' MeseionaangT liﬁ%@i&%ﬁg@bﬁ‘ééﬂ‘éﬁm%o A derived | ook
structure nust contain all these nethods and attributes, and it can al so
add its o r.. i1l anly take.,those.nmethods .defined in the
Mhwgt Lookvﬁ%’? gg%@dule%k%?bmfm%ﬁ%@% PR ¢l ass is now
di scussed. So that existing applications do not have to be nodified to
remain cgrrpi.bi tgolle w th %}ge. WO, 01/,.33344 PCT/ (1Sll_300/ 01720 -95 nodified version
bA &5 felloggie e

of WGT, wismy hgvERCRICRIROTaTk 't hat WGT obj ects currently
have, is creat edDavislon ofthaairteat it yethdGTor dath olgeca irol beveh dingtiods, ddnaitddfl ook

SRR T PN RN T
WGT- def i ned net hdtisw Wigits. duelsDe ast B8 8 kgentuiai d9 ; not hiDwa e [Fser e-g rictu rsd (1 y
el i orvidin  NovdgROIEE oot aR SRR i MBS SPEPFRP RIS B ck
15 Cardaof ocusW Nd_ﬂingtMomk@ta@d?bars()f Mhwd et ookHigllaghtl® hi ghl i ght W dt h;
Vhvigt ol or * anchoraarbopR oSt e R BEAR o  anchor Gol or BGcur rent :
Cardl16 nmaske CaCd8tioredfacflasg dMiwWgtLookWgt derived from MhwWgtLook, and instantiated
when WGT is initialized.
. Addition of a g_TheDefaultLook global variable used to set the look that will be
15 attributed to each object when it is created if a specific look is not attributed
MhwWgtXXXAttsSetLook.
. Addition of a public method MhwWgtSetDefaultLook(context) for changing the
default look for objects.
. Addition to the object classes of two  public methods,
20 MhwWgtSetXXXAttrLook(*object, *look) and MhwWgtGetXXXAttsLook(*object).

These aspects are presented in the following sections, beginning with the methods for

painting.

25 Each paint function now calls the following methods when it is called: DrawBackground();
MhwWgtLookDrawBackground(); DrawForeground(); MhwWgtLookDrawForeground();
MhwWgtLookDrawRelief(); MhwW gtLookDrawFocus(); and MhwW gtLookHighlight().

The two methods DrawBackground() and DrawForeground() are part of WGT and are called
30 regardless of the look. The others are, in fact, pointers to the corresponding functions in the
Look class associated with the widget in question. In this way, the look class implements the

paint functions for these parts.

Background This allows the look to draw behind the entire widget.
35 Foreground This can be used to draw an image of other graphic over the central part of

the widget (excluding the border).



MwWgt Col or reliefCol orWhite; 25 MiwWMgt Col or reliefCol orBlack; Card8

focusWdth; MwAgt Col or focusCol or; Card8 highlightWdth; MwAgt Col or

hi ghl i ghtwdob08334¢80 MwAgt Col or anchor Col or BGNor mal ;  MhwW¥CDoB0001720

anchor Col or FGVi si ted; MhwWjt Col or anchor Col or BGCurrent; NMwwt Col or Mapl d
col or Map; Card32 bl ackPi xel ; 35 Card32 \ym teP| xel; Card32

transparent Pi xel ; MhwWjt Col or veryl | ght C?( I\/th‘gt Col or |ight G ay;

Vhwwgt Col or | eGra I hi i ght;
NhwWgt Col or ‘%ﬂ g‘gkc:ol o his ‘%W degt “ i set %ﬁ%&&gﬁ‘ﬁ bgéd &
MhwWgt Error (*set Rel i edliaf ddrtthe WMgmN‘gt LkV‘gt Car d8) ;. MwWgt Error

(*set Rol i of EBPT v L of }wﬁ%@ﬁ% W%%ﬁ% B 1 WAL Bl s

PCT/ 1B00/ 01720 -96 Mgavdphickily.or (*set FocusW dth) (Mhw\gt LkWyt, Car dB);

?A,?\émé\?hE ér of 5{; WOCU l Or ]ﬂ%@%é%% hlg%%ﬁ&? %é usemv%cate s

(*set Hi ghl i ght Col or) @MphMthLkV‘gt vhwwgt Col or); 5 NMhwWgt Error
(*set Anchor Col or BGNor mal ) ( MhwWgt LkWgt, Mhwwgt Col or);  MhwWgt Err or
(*set Anchor Col or FGVi sited) (MwAgt LkWgt, Mwgt Col or);  NMhwWgt Err or

(*set Anchor Thé oraB@tast r elasy (WiniWgLoddNgts, ddfinvdit God orcpptaibist hthe edallaving: t he

V\GTinitiaI e of t cl 0
created when %‘5:‘ 3@ |Elals étﬁpg \%opql‘@!t%g%fsa? a‘\gl\@ accg’ggt({waﬁ?ggleasgﬁet hods
if the lﬁpprtGonebmld’aetsandoWgE(bEdeoyObjed&ffer ent | ook. The g TheDef aul t Look

gl obal vari abl e

15

20

25

30

35
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45

These are described below.

FIELDS:
MhwWgtLookClass
Int32

String

Cardle

Card8

Cards

Card8

Card8
MhwWgtColorMapId
MhwWgtVisual
Card32

Card32

Card32
MhwWgtColor
MhwWgtColor
MhwWgtColor
MhwWgtColor
MhwWgtColor
MhwWgtColor
MhwWgtColor
METHOD TABLE (set
MhwWgtError
MhwWgtErrox
MhwWgtError
Cards

MhwWgtError

Bool
MhwWgtError

*extends;
classId;
ClassName;

mask;
borderwidthTop;
borderwidthBottom:
borderwidthLeft;
borderwidthRight;
Colormap:

visual;
blackPixel;
whitePixel;
transparentPixel;
verylightGray:
lightGray:
middleGray;
darkGray;
highlight;
blackColor;
whiteColor;

to point to the overloaded methods

in derived classes):

(*delete) (MhwWgtLook) ;

(*free) {(MhwWgtLook) ;

(*reference) (MhwWgtLook) ;

(*getBorderWidth) (MhwWgtLook, MhwWgtWidget,
MhwWgtLookBorder) ;

(*getBorderWidth) (MhwWgtLook, MhwWgtLookBorder,
Card8);

(*isInstanceOf) (MhwWgtLook, Int32);

(*drawBackground)

(MhwWgtLook, MhwWgtWidget, Intlé,

Intl6, Cardlé, Cardle);



(described below) nust initially be set to point at this |ook. The
processes of defining new Looks and setting default Looks are now

descri bedo ol/333WGT i s not responsi ble for defining or i nspaMB@oiTg new

| ook objects. Applications nust do this thenselves. Al | ook objects
created nust be castable in an Mwgt Logk structure. C.f. the nmanagenent
of Looks below. 20 Wth regard to defaul’t | ooks, a field: NMwAtLook

" Def aul t Loolky fst.cbe addetidga%tttgrmgs\wt C%wg&tooqbn&at qeROIRL] Bgefo the

i nst ance of ook to e applie Erd?lgcti create fromthis
cont ext . n ew WGT ¢ i cr eat ° e set to

poi nt at V‘g Lok. 258%?’% re§)ard to f Eggit oo blhwog th L?[ef Enﬂ% for a
Cont ext, .a pubI | c met hod:  Mgwwit Set Def au t ext, aContext,

Mhwgt Lodk alLook) s provi ded to set the" téu?ktRF_]ol(? field in aContext to
poi nt at alBBRI36°For asSORTATINY™ A Look "Rrtdi-ent: dBEEt 9% he PO owi ng
attribute is added to the coreAtts structiit® FHUHe TOY icl ass: Mwgt Look
*Look This WtWetlsate is tHdevEreat ed for EREHWTbIF et atlidsety. IWH€never a
object is instantiated, Look is set to pBithtr &rdthec®et@ul t Look gl obal
vari abl 0 35FerErpewy publ (*enlrerivoes MhwWMBSEtaxdoAt tMetissK{dvhva\grdAbdget an
hj ect, MWAt Look alLook) and MhwWgt Get XXXAG-t Sirdbte( MrdVgt: W dget an Obj ect,
MhwW\gt Look MaWgdkorshoul d*Bevaddeéhtd t heMb@ifwleakadbwisoWalgbowittié, | ook

i nstance associated with the object to betthafgetk, Wd0d/;33344

PCT/ 1BO0/ 01#2@gtEx8% The nensgevigntliofit)l ooksvwigsLlaewMivgecusyed. t\MEBF, does not
provi delany | ook managenent. In order to wses,acdronk otdaes);t han the default,
an appl i catiengimsdr first-ensuisett hat oneMotwgiDioR, Ivedigteldgssesntare
instantiated and initialised, 5 and thenneaghcdine tdrais)i;t creates a new
WGT obj ect , midgek b MWWt Sel.Gasedt t sLookphwigeidaed vh@igassged, ate16he obj ect
with the desired look. If it wi shes to usgtss, gtarers,l @gkidor all future

wi dget spoi tueadtewsg t he MNawdAgsSet{Rbaul t Leaki) 1dte) hesharseed, bedgbove. An
appl ication wshing to use any | ook otherithancd.hes, ongqdgt i ned by defaul t

i s responsi Bl fysl0f OF Crealiag asd NSt amhiatide, WheikRQKe:,| mapot her
enbodi ment of the invention, an applicat,ef, n@a%dfgov@rg%j 1IBCQ,ka remotel y.
In this case, however, the appl ication i t@@*gftc}tg@;tyle .

25 MhwWgtError (*drawChoiceSymbol) (MhwWgtLook, MhwWgtWidget, Intle,
Intlé, Cardle, Cardle):;
MhwWgtError (*drawAnchor) (MhwWgtLook, MhwWgtWidget, Intls,

Intleé, Cardlé, Cardlé, String,
Card32, Int8, MhwWgtLookItemFlag,

30 MhwWgtColor) ;
MhwWgtError (*drawCross) (MhwWgtLook, MhwWgtWidget, Intlé,
Intlé, Cardlé6, Cardle):
MhwWgtError (*unDrawCross) (MhwWgtLook, MhwWgtWidget, Intls,
Intlé, Cardlé, Cardle);
35 MhwWgtError (*drawltem) (MhwWgtLook, MhwWgtWidget, Intle,

Intl6, Cardlé6, Cardlé, String.
Card32, Int8, MhwWgtLookItemFlagq):;
MhwWgtErroxr {(*reDrawltem) (MhwWgtLook, MhwWgtWidget, Intle,
Intle, Cardlé, Cardlé, String,
40 Card32, Int8, MhwWgtLookltemFlag,
Bool);
MhwWgtError (*drawSlidArrow) (MhwWgtLook, MhwWgtWidget, Intlé,
Intl6, Cardlé, Cardlse,
MhwWgtSlidDirection) :
45 MhwWgtError (*drawSlidLift) (MhwWgtLook. MhwWgtWidget. Intlé,
Intl6, Cardlé, Cardle);
MhwWgtError (*drawCursor) (MhwWgtLook, MhwWgtWidget, Intl6.
Intl6, Cardlé, Cardle);
MhwWgtError (*unDrawCursor) (MhwWgtLook, MhwWgtWidget, Intlé,
50 Intl6, Cardlé, Cardls);
MhwWgtError (*drawString) (MhwWgtLook, MhwWgtWidget, Intlé,



supply the required cl asses, derived from Mhw\t Look. A | ook nmust not be
destroyed by the application that created it until all the w dgets which
15 use i twhavsslbeen destroyed. This requires the additi onpof/mmonef2€ount er
field to count the nunber of "clients”. | ook=NMhwNewLook()

MwiLookRef (1 ook); 20 MwLookUnr ef (| ookz?; Look=G 25 This repl aces free
(look). The ook will actually be destr' ééd when its refCounter field

equal s 0. Set XxxLook(w dget, |oo0k) { ifﬁé"" Pﬁetg,>ga{%i§2 | Q?tke%[ 00Kk)

MhwLookUnr ef lget - >core, |

MhwiookRef ([ %oﬁ o T35 The (\7@% %é)eér dqgie%;?oz f Aﬁﬁhw ?tLOOk Tipl enenting Looks is
gi ven her e: "™ ERYBPH SRR BF 167 - SRRV COOK f ni t [‘)bé)? aareer Khwgt Lookdl ass*,

40 Mgt LoBRAptEmgrs iR ¢ e? ACNATMGE B F o "Mt L%WF?H°P ‘ass (Void); WD

01/ 33344 SPCHMBHIFEPETZ0 %tPé?&eéF‘??sMﬁﬁﬁﬁtsEr r or‘MWWt”f_ookReset Def aul t

( MhwW\gt LookE2788s*) ;  ext e‘r*ﬁetr&ﬁWMfCEer’c?Fh’l\mvmmt LBy RAt cs’et Bor der W dt hBTLR
(MhwWgt LookAt ts*, Card8*, Card8*, Card8*, Card8*); extern MhwW\gt Er r or

VhwWgt Look t$%rp MHW&@% xtern
VhwWgt Er r Oﬁf’lﬁﬂ%ﬁ?{ WQ%BQ ag\/%] %@éi_ }‘n)dwagg ds*);
extern nmvmmmraper@fbmmgcm& mw%&nmraj‘ehw,&lamﬁgmqwmm 4 b eis3
Card8*);;o 10 extern Mwgt Error Mw\it LookAt t sGet Bor der W dt hTop

( Mhwwgt LookAt t s*, Card8*);
Each draw method is identical for each object type. For looks which require a different

method for each method, or at least for certain methods, the method in the look class must

identify the widget type and act accordingly.

15 Note the purpose of the DrawNothing(' ) method. It simply returns OK if called. Certain
features are not necessarily implemented in a given look. So that WGT does not necessarily
have to test the existence of a given function, any unimplemented functions should point to

this method.

20 Note also Mask. This is a private, read-only Boolean array where each element corresponds
to one of the above methods. If an element is set to 1, then the corresponding method is
redefined. Otherwise, the method is not redefined. In this way, if it wants to, WGT can find

out in a single operation which methods it has to call.

25 The look class is used to define the interface between any look definition and WGT. WGT
uses only these methods to display the required look. If additional functionality is required
of a look, it can be incorporated in an extended look structure, but it is up to the application
and not WGT to take these methods/parameters into account. In this way, additional
attributes and methods can be added.

30
A derived look structure must contain all these methods and attributes, and it can also add
its own. However. WGT will only take those methods defined in the MhwWgtLook structure

into account.
35 The MhwWgtLookWgt class is now discussed.

So that existing applications do not have to be modified to remain compatible with the



extern Mwwgt Error MwWjt LookAt t sGet Def aul t ( MhwWgt LookCl ass*,

WMhwWgt LookAt t s*) extern Mhwgt Error WMhwWgt LookAtt sl nit ( MhwWgt LookAtt s*);
15 ext er wh/husigtEr ror MhwWgt Look At t sSet Bor der W dt hBTLR ( Mr@iidgdooatedt t s*
Card8, Card8, Card8, Card8); extern MwtError

MhwWt Look At t sSet Bor der W dt hBott om ( Vh t LookAtts*, Card8); 20 extetn
MWWt Error Mhw\gt Look At t sSet Bor der W dt RLef t ( I\/th‘gt LookAtts*, Card8);
L OKAL t

*
22 curren%ly’

Car GB) ox TP eRHEIGH EY Por MONGEbORA: SELU e W TSR

( MhwWit Look Bavests cread abd ind@intiateh by BOGR/ LookPi xmap nodul e wi Il now be
described in nore detail. The MwWt LookPi xmap class is derived fromthe
MhwWgt Look cl ass descri bed above. 30 Essentially it works by
reconstruct itng 4 heb-olassi inthW@rIRmk sindfis ealtdd HowpGnkokVgo Wheatlds alass is

eed T or 5t RO AU GTDARAE PEREELEL Bite R-AF &Y crind Prat f18epor dor

around the mTvleﬁﬂeﬁnﬁemcidst ext areas, for exanple); a synbol for the Choice
conponent; 35 checkboxes; sliders; and slider lifts. Wth reference to
Figure 40, to reduce initialization tinme, the inmages are not conpressed,
but are stThiedasin cass petaial nbthingedlsede §ti symplyt defines thiertodethas WGF caiserplyssi bl e

t he space occu |ed The col our of each pixel (2152) is described in a
singl e byt eP™ Wi is the index nunber 40 (2151) of the colour in the
current 100l ourmap. Figure 40 shows an exanple buffer, image, containing an
4x4 image (Zkes).- The image (2153) in Figure 40 woul d be stored as foll ows:
WO 01/ 33344 cRGd/ 1B00/ 0172Q; ;99 Card8 sli dLi ft Sevrl mage4[ 4] [ 4] { { 0, O,

0 1} k]wggtCJSlOIZ} Srein_.eQCol:l)rwrg.te,B) { 1 2 3 4} The LookPi Xl\/B.p Image
structur e V\gl wLWth:gY\cI)r esr%'ilel%gg'orBlack;
15 cards focusWidth;
MhwWgtColor focusColor;
Card8 highlightWidth;
MhwWgtColor highlightColor;
MhwWgtColor anchorColorBGNormal;
20 MhwWgtColor anchorColorFGVisited:
MhwWgtColor anchorColorBGCurrent:
Cardlé6 mask;
Card8 reliefWidth;
MhwWgtColor reliefColoxrWhite;
25 MhwWgtColor reliefColorBlack;
Card8 focusWidth;
MhwWgtColor focusColor;
Card8 highlightWidth;
MhwWgtColor highlightColor;
30 MhwWgtColor anchorColorBGNormal;
MhwWgtColor anchorColorFGVisited;
MhwWgtColor anchorColorBGCurrent;
MhwWgtColorMapId colorMap;
Card32 blackPixel;
35 card3z2 whitePixel;
Card32 transparentPixel;
MhwWgtColor verylightGray;
MhwWgtColor lightGray;
MhwWgtColor middleGray;
40 MhwWgtColor darkGray:
MhwWgtColor highlight;
MhwWgtColor blackColor;
MhwWgtColor whiteColor;
METHOD TABLE:
45 MhwWgtError (*setReliefWidth) (MhwWgtLkWgt, Card8);
MhwWgtError (*setReliefColorBlack) (MhwWgtLkWgt, MhwWgtColor):;
MhwWgtError (*setReliefColorWhite) (MhwWgtLkWgt, MhwWgtColor);



10 In order to identify the size of an inmage buffer, a structure,

LookPi xmapl mage, is defined including the imge buffer described above,

t oget her woohi33e wi dt h and hei ght of the inmage. This stprotarm@i72defi ned
bel ow, is used to contain the data for each graphical elenent. 15 typedef
struct Card8 *inmageData; Buffer contaln@%g the image. It is a two

di nensi onal array of Card8, each el enent” of which contains the index

nunmber in tQﬁwwg?ér%Ee 20 P‘fseEEQ@us%QJit%')‘lr to be di )%w%l’ g@t cilg position in

the array. I . tg, locfg)nt ai n| ng t hngtCalor)f

di mensi onal Q% §% urned by
hwi rro i wWgELK t,

ixeg Cardﬁ.f%fog B S e

el enents,” I PtREARY 1 el fot 5?)1 Bﬁf‘%“‘l?ﬁ xmaﬁi“ﬁ’ﬁ b":g'f n’é’ﬁké/'%tcc?é?f be of

di f f er ent sV?@@tmﬁfﬁhough‘FSY’ﬁVﬁCV€ FYypdedr  MRMERT e el WP 1P Yener al |y

be the sant™WiHgreent ral CEPEREMICIRKIEEREF Yho ¥t LkEatof MRHIGBFOI e 1 X

1. The 35 MhwWgt LookPi xmapAl | | nages structure groups together all the

picture el epgpf 1\%@8 t& h@vvvarhﬁdtmanw ras%ianéé 33008 M}{w\ﬂ'@tﬂcg 1 ¥ RluSBae

*rel noNW NorthWest corner of relicf - state Nornal I xmapl mags
*r el noSWY S@n@@ﬁ%@wndm NEETgs stagpd. WGT willgthas m‘fwcessugdkmmlmdmg
*r el noNE; N%; Rl a6RrmRTs Qd‘lfyraeldiffefrem 1§6kat The 16k QbbaS3hble
PCT/ 1800/ 01 700" Look

PlxrraB ?e *r el noSE;” Sou hEast corner of relief
e set fo point at this look.

- state tdeggribed below) must initially
The processes of defining new Looks and setting default Looks are now described.
15
WGT is not responsible for defining or instantiating new look objects. Applications must do
this themselves. All look objects created must be castable in an MhwW gtLook structure. C.f.

the management of Looks below.

20 With regard to default looks, a field:
MhwWgtLook *DefaultLook
must be added to the MAwWgtContext object pointing to the instance of MhwWgtLook to

be applied to any new objects created from this context. When a new WGT context is
created, this field must be set to point at WgtBasicLook.

25

With regard to setting the default Look for a Context, a public method:
MgwWgtSetDefaultLook (MhwWgtContext, aContext, MhwWgtLook alLook)
is provided to set the DefaultLook field in aContext to point at aLook.

30 For associating a Look with an Object, the following attribute is added to the coreAtts

structure in the core class:
MhwWgtLook *Look
This attribute is thus created for each object created. Whenever a object is instantiated, Look

is set to point at the DefaultLook global variable.

35
Two new public methods MhwWgtSetXXXAttsLook(MhwWgtWidget anObject,
MhWWgtLook aLook) and MhwWgtGetXXXAttsLook(MhwWgtWidget anObject,
MhwWgtLook *aLook) should be added to the core class to allow the look instance

associated with the object to be changed.



LookPi xmapl mage *rel noN; North edge of relief - state Nornal

LookPi xmapl mage *rel noW West edge of relief - state Normal 5

LookPi xmaypO nmsp344 r el noE; East edge of relief - state Nor nRECT/IB00/01720

LookPi xmapl nage *rel noS: South edge of relief - state Nornal

LookPi xmapl mage *rel noC, Central area o_f97r_el ief - state Normnal

LookPi xmapl mage *rel foNW State - Focus ‘only LookPi xmapl mage *rel foSW 10

LookPi xrrapl e *rel fc ko%l%P xc{'nac@ SrTEge *rel foSE, LookPi xmapl mage

*rel f oN; ﬂ‘?ﬁfﬂe KRG ISPESK P xmapl mage *rel f oE; 15

LookPi xmapl mage *rel foS; LookP| xmapl mage *rel foC, LookPi xmapl nage

*relhi NW S hi | LookP I e *rel hi LogkPi pl mage

crethine 30T daseroRmraemeioo mpwReseh (R sl RaBatr wrp fideliR

LookPi xmapl aﬁg@lfbﬁt&inhnum ﬁrstmkrlathalmpﬂ orag@e fook lchsis are lnzekihtedrmgd irBigksed,

*relhi S; 25 L *rel hi G I, X *rel f.h

Focus and HP e@ ﬁf’c ‘E‘Bgﬁ%ﬁ% ﬁ’é?ﬁ*%&é‘&*‘?@ﬁfﬂ? %@’gg{ Me“g&g?&ﬁNE

LookPi x mapl ﬂﬁgﬁd’w ﬁséche&‘:Ethe ijkcL@rblkae)dmmdrmgeIﬁt @ishksz uh@mgﬁem omR Iforedie

*rel f hw PIX e *r ma elfh

LookP xmrapl H04S “PER e s B 3 ere B LR TR et o e e et s

LookPi xmapl mage *but noSW LookPi xmapl mage *but noNE; LookPi xmapl mage

*but noSE, An application wishing to use any look other than the one defined by default is responsible

10 for creating and instantiating the look. In another embodiment of the invention, an
application may download looks remotely. In this case, however, the application itself must

supply the required classes, derived from MhwWgtLook.

A look must not be destroyed by the application that created it until all the widgets which
15 use it have been destroyed. This requires the addition of a refCounter field to count the

number of “clients”.

look=MhwNewLook ()
MhwLookRef (look) ;
20

MhwLookUnref (100k) ;
Look=0;

25
This replaces free (look). The look will actually be destroyed when its refCounter field

equals 0.

SetXxxLook (widget, look) {
30 if (widget->core. look)
MhwLookUnref (widget->core. look) ;
widget->core.look=look;
if (look)
MhwLookRef (1ook) ;

35 )
The WGT Module List of APIs for implementing Looks is given here:
extern MhwWgtError MhwWgtLookInitDefault (MhwWgtLookClass*,
40 MhwWgtLookAtts*) ;

extern MhwWgtError MhwWgtLookinitClass (Void);



LookPi xmapl mage *but noN; 40 LookPi xmapl mage *but noW LookPi xmapl mage
*but noE:  LookPi xmapl mage *but noS; LookPi xmapl nage *but noC;

LookPi xmayp0 nmsps344 but f oNW 45 LookPi xmapl mage *but f oSW  LpokBscowvar2o mage
*put f oNE; LookPi xmapl mage *butfoSE;, LookPi xmapl mage *butfoN,

LookPi xmapl mage *butfoW 50 LookPi xmapl %ge *put f oE; LookPi xmapl nage
*butf oS, WO 01/ 33344 PCT/ 1B00/ 01720 1 LookPi xmapl mage *butfoC;

L—BSFE: )Iilgapgn%%rrk ro Mhwig Q_Eoolﬁ napéeq‘atgl% *bUt V\{Loollfcqogsel)xnapl nmage
LookPi xnmapl fEge™ * v%ghlwrgqg %’ A etBordeé‘gdiérh%él;is* hww%?’l ﬁ@\;ﬁage

*buthi S; 10 LOOkPI Xma ge G okPj

LookPi xmgpl FEGE” MBYHQF'E% h\i@ékﬁf’f‘&%ﬁtﬁﬁﬁ@rwﬁﬁ? ; LookPi xnmapl nage
*but f hSE? 15 LookPi xmapl mage *but f hN; i“rﬁi CRHR i w
LookPi xmapl fege” MpeitstiEor M g%ﬁﬁ%ﬁ%ﬁ?ﬁﬁg’é’e*"ﬁﬁf? *B“HR'F‘IOR’#&&P mage

*pbut fhC, 20 LookPi xmapl nage *choi ce; Chm?f’édasynbol LookPi xmapl mage
*chckl na, CheckbdRrvwgymror thwpyb@k&ttﬁ%%tag@leé‘@tdéfd‘lght (MhwWgtLookAtts>,

Card8*);
10 extern MhwWgtError MhwWgtLookAttsGetBorderWidthTop (MhwWgtLookAtts*,
Card8%*) ;
extern MhwWgtError MhwWgtLookAttsGetDefault (MhwWgtLookClass*,
MhwWgtLookAtts™*)
extern MhwWgtError MhwWgtLookAttsInit (MhwWgtLookAtts*) ;

15
extern MhwWgtError MhwWgtLookAttsSetBorderWidthBTLR  (MhwWgtLookAtts*,
Card8, Card8, Card8, Card8);

extern MhwWgtError MhwWgtLookAttsSetBorderWidthBottom
(MhwWgtLookAtts*, Card8);

20 extetn MhwWgtError MhwWgtLookAttsSetBorderWidthLeft (MhwWgtLookAtts*,

Card8);

extern MhwWgtError MhwWgtLookAttsSetBorderWidthRight (MhwWgtLookAtts*,
Card8);

extern MhwWgtError MhwWgtLookAttsSetBorderWidthTop (MhwWgtLookAtts*,
25 Card8) ;

The Look/LookPixmap module will now be described in more detail.

The MhwWgtLookPixmap class is derived from the MhwW gtLook class described above.
30 Essentially it works by reconstructing the various elements of each component to create a

graphical image of the required size, as described above.

These images are used for the following: backgrounds for buttons; relief (that is the border
around the active zone of text areas, for example); a symbol for the Choice component;

35 checkboxes; sliders; and slider lifts.

With reference to Figure 40, to reduce initialization time, the images are not compressed, but
are stored in a special format designed to minimize as far as possible the space occupied.
The colour of each pixel (2152) is described in a single byte, which is the index number
40 (2151) of the colour in the current colourmap. Figure 40 shows an example buffer, image,

containing an 4x4 image (2153).

The image (2153) in Figure 40 would be stored as follows:



no focus LookPi xmapl mage *chckl a; Checkbox synmbol - Typc 1 selected no
focus 25 LookPi xmapl mage *chckfl na; Checkbox synbol - Type 1 not sel ected
focus LooéPi/3asapl mage *chckfl a: Checkbox synbol - Type lperimotoerto focus
LookPi xmapl mage *chck2na; Checkbox synbol - Type 2 not selected 30 no
focus LookPi xmapl mage *chck2a; Checkboxggynbol - Type 2 selected no focus
LookPi xmapl mage *chckf 2na; Checkbox synbol - Type 2 not selected focus 35

LookPi xmapl page :chekfdai-itheekhox synbol - Type 2 selected focus
LookPi xmapl mage *sli dNeVr; Slider background el ements LookPi xmapl nage

*slidEVr; LookPi xnmgpl gagle) *slidSevr: 40 LookPi xmapl mage *sli dSwHr:
LookPi xmapl mag e d Hr " LookPi xmapl mage *slidSeHr; LookPi xmapl mage
*slldSeV Hr ’Plx ge *slidLiftNeVr; Slider lift elenents 45
LookPi xmapl ma s13'd If EVr; LookPi xmapl mage *sli dLift SeVr,

LookPi xmapl mage ’sI% dri f%)Ser LookPi xmapl mage *slidLift SHr;

LookPi xmapl h‘age *slidLiftSeH; 50 } MhwwWjt LookPi xmapAl | | mages; WO 01/ 33344
PCT/ 1B00/ 01720 -102 This section describes the LookPi xmap nodul e,

i ncl udi ng tpge. LRIV Rn 4z 38 Sotutd it RoW®E delBBBy created to allow a set of

di fferent | ooks to be appl led to the Web Browser. 5 This nodul e contains
the fol 18Bwi ng source files: Mwt LookPi xmap. h; MhwWjt LookPi xmapSt r uct . h;

Wt Look Pi X MBR{rli &S -i@entiiPink 82K BF XNRRIZE bMB¢:€a Structure, LookPixmapImage, is defined
including the image buffer described above, together with the width and height of the image.

This structure, defined below, is used to contain the data for each graphical element.

15 typedef struct
{

Card8 *imageData; Buffer containing the image. It is a two
dimensional array of Card8, each element of
which contains the index number in the palette

20 of the colour to be displayed at the position
in the array.

Card8 *maskData; Buffer containing the mask. It is a one
dimensional array of Card8, with one bit per
pixel. (Format as returned by the Image

25 module) .
Cardlé width; Width of the image.
Cardlé height; Height of the image.
Card8 isOpaque; 0 if image contains any transparent elements,

1 if entirely opaque.
30 )

LookPixmapImage;

Images can be of different sizes, although for a given type of element they will generally be
the same. The central element (xxxxxC), however, is often of size 1 x 1. The
35 MhwWgtLookPixmapAlllmages structure groups together all the picture elements as shown

below:

typedef struct
{

40 LookPixmapImage *relnoNW; NorthWest corner of relicf - state
' Normal

LookPixmapImage *relnoSW; SouthWest corner of relicf - state
Normal

LookPixmapImage *relnoNE; NorthEast corner of relief - statc

45 Normal



MhwWgt LookPi xmapl mages. h; MiwWgt LookPi xmapl nmages?2. h;

MhwWgt LookPi xmapl mages3. h; Mhwgt LookPi xmapl r nages4. h;

VMhwWgt Look®oksmpd magess5. h; and MhwWjt LookPi xmapl nages6. h. paDIsdom11200k Pi x map
Modul e will now be described, including details of the preferred nethod of
creating and using LookPi xmap Objects. software using WGT for the
creation and nmanagenent of Wadgets can use the 15 LookPi xmap nodule to

provide alter natixen),agks o De, VT W daelons Forean anpligel Lol o use

t he LookPi xmap a LookPi xmap obj ect bgm e created. T is can be done
using the fol n ode t Lk\Webd
%?EBDLOOKGM ecﬁi\s\}‘é 9 Ml\évvpt ESL%FE?Vb?(:@E}b\éZeo?#rellef - s a;%hNormal tEI’I’
rr =
MhwWgt Lk\?ébAtt P‘Fﬁlﬂa@E‘&aﬁﬁpu %’(?%g Rial ues) : Erfla of relief - state Normal

Mhwgt Lk\Viebi ni PREFAIRPETEPT XPHPEYok, &LookPikihapVaPtids)iet Priatapicoti o) ect =
Mhwgt Lk VebNeWCRESERIPIIAvEp VT aES) ; A net hSatt2drarsetds Hgithe Heradeat ook is
now descri bed.Loo'dBxmRpInggp| ' EAEPBY can useStatyivERUY GBK obj ect by defaul t.
By default. tHeoHefearlitaskodkelifts>™he LookWjt obj ect created by WGT. In
order tdOset dnetherer@risaultelfek, on condition that it has already been
created as des‘@P’beelEPpémﬁwe*retlﬁeSEfol | om ng function can be used:
MhwWgt Set Def adlebiraetepiMapMtdidok) Pi xmapLookCbj ect); 35 All subsequent WGT
wi dget s cr eat gdorfiiktapbemoassodifeit:ed with the LookPi xmap | ook class and not
t he WGT def aultbotrdgreWfitagdn *egdps;cat i on can choose or set a | ook for a given
type of I dgetrooimix@mpfagen*wildget, as will now be described. WO 01/ 33344
PCT/ 1B00/ 0172Q.0cokrPiddphizgapptdieat;i on can set the | ook for a given w dget:
when the obj eabolssxizpeabed~bynoal; | i ng t hestafol lmvhingnd YAGL i on just before
the widget is 16602keginaghhvdih)OeXAt t sSet Look( Mgt XXXAt t s*, NMiwgt Look) ;
It can al so sebotrhgubeeke OF-aRiNgD] ect after creation using the follow ng
functionp 5 MiwMgL XXXSaLL ook Musy\gt XXXW dget *, Mwgt Look) ; (where Xxx is
the type of wirdgetxmpGtet! Shnin;
LookPixmapImage *relhiW;
LookPixmapImage *relhiE;
LookPixmapImage *relhiS;
25 LookPixmapImage *relhiC;
LookPixmapImage *relfhNW; State ~ Focus and Highlight
LookPixmapImage *relfhSW;
LookPixmapImage *rolfhNE;
LookPixmapImage *relfhSE;
30 LookPixmapImage *relfhN;
LookPixmapImage *relfhW;
LookPixmapImage *relfhE;
LookPixmapImage *relfhS:
LookPixmapImage *relfhC;
35 LookPixmapImage *butnolNW; Button elements
LookPixmapImage *butnoSwW:
LookPixmapImage *butnoNE;
LookPixmapImage *butnoSE;
LookPixmapImage *butnoN;
40 LookPixmapImage *butnoW:
LookPixmapImage *butnoE:
LookPixmapImage *butnoS;
LookPixmapImage *butnoC;
LookPixmapImage *butfoNW;
45 LookPixmapImage *butfoSW;
LookPixmapImage *butfoNE;
LookPixmapImage *butfoSE;
LookPixmapImage *butfoN;
LookPixmapImage *butfoW;
50 LookPixmapImage *butfoE;
LookPixmapImage *butfoS;



The net hod of using LookPi xmap I mages is now described. 10 A single

LookPi xmap obj ect uses a single set of images. You can obviously change the
| ook drawvavi/zshdy, sinply by changing the inages. You capCT/mznoge’2bhe

i mages used for a given LookPi xmap object by calling the foll ow ng
functions: 15 Mw\gt LookPi xmapSet | mage_s§ WGt LookPi xmap *,

WMhwWgt LookPi xmapAl | | mages*); Sets the ges used for all w dgets using

t he specified LogkPi ohj to the specified inage set. 20

MhwW\gt Look Pi xriégéggitzm: Egat%l:t I*EE%;%C'( MhwWgt LookPi xmap*); Sets the inmages used
for all widget$ UsTig t1le specified LookPixmap object to the default image
set. If you wiSRTEGSEGi frerent i mges for different widgets, you nust
create a LookPPRIdp P28 95h) BEF ¥or each set of inmges required. You then
assign edch i egE STt ﬁ%“tﬁ]bjfr'opri ate |ook, and then associate each

| ook to the appPEprTRI®GRi dGEt "' The APl of the LookPi xmap module will now
be descri bed, WP *PfBI9ENER Y Fi gures 39 and 41. 30 The follow ng public
APl's are avai |lapkEsxmarfAagnt PEokPi xmapSet | nagesO  Prot ot ype: 35 Mhwgt Error

MwWt Look Pi xriep'Sertardrpss (MyAYt LkWeb alook,
sonel mag€s) ;

Par anet ers:
sonel nages 5 SoorlinegesgdhebgEtNEQf

VhwW\g
pelsérpgpinagn: “MOR D/ 33344 PCT/ 1B00/ 01720
i mages used byocetrgtkarimnge hebgEitNvpf

t LookPi xmapAl | | mages*

-104 Sets the set of

i mages pointed to by sonel mages.
allooteiFire IMueMgbutkM#h obj ect to which to associate the inages,
i mges to associate with alLook.

Ret ur ns: VHW \WedkeSkikabEGSe Muspet ook Pi xmapSet | magesl DQ 10 Pr ot ot ype:
15 LookPixmapImage *butfhN;
LookPixmapImage *butfhW;
LookPixmapImage *butfhE;
LookPixmapImage *butfhS;
LookPixmapImage *butfhC;
20 LookPixmapImage *choice; Choice Symbol
LookPixmapImage *chcklna, Checkbox symbol Type 1 not selected
no focus
LookPixmapImage *chckla; Checkbox symbol Typc 1 selected no
focus
25 LookPixmapImage *chckflna; Checkbox symbol - Type 1 not selected
focus
LookPixmapImage *chckfla: Checkbox symbol Type 1 selected
focus
LookPixmapImage *chck2na; Checkbox symbol Type 2 not selected
30 no focus
LookPixmapImage *chck2a; Checkbox symbol Type 2 selected no
focus
LookPixmapImage *chckf2na; Checkbox symbol Type 2 not selected
focus
35 LookPixmapImage *chckf2a; Checkbox symbol Type 2 selected
focus
LookPixmapImage *slidNeVr; Slider background elements
LookPixmapImage *slidEVr;
LookPixmapImage *slidSeVr:
40 LookPixmapImage *slidSwHr:
LookPixmapImage *slidSHr;
LookPixmapImage *slidSeHr;
LookPixmapImage *slidSeVrHr;
LookPixmapImage *slidLiftNeVr; Slider lift elements
45 LookPixmapImage *slidLiftEvr;
LookPixmapImage *slidLiftSevr,
LookPixmapImage *slidliftSwHr;
LookPixmapImage *slidLiftSHr;
LookPixmapImage *slidLiftSeHr;
50

MhwWgtLookPixmapAllImages;



MhwWgt Error MhwMgt LookPi xmapSet | mages| D ( MhiwWgt LkWeb alLook, Card8

anl magel D); Description: Sets the set of inages used by alLook to the set
of i magewdarssps ogramed in 15 MwWgt LookPi xMap and i dercTAB®MO112Y

anl magel D. Paraneters: alLook The MhwWjt Lk\Web obj ect to which to associate
the images identified by anlmagel D. an| %gel D The identifier of the set of
i mages, hard-progranmed in 20 Mw\jt LooKPI xmap, to associate with alLook.
Returns: MHW WGT SUCCESS MhwWt LookPi xmapSet Def aul t | mages() 25

Prot ot ype: NMwWt Error MwAgt LookPi xmapSet Def aul t | mages ( VMhwWgt LkV\eb
aLook);  De¥isispttion descadsshd bevkBaxinap inddniegiasludiag thellyookPiamikp tlass| Weick Bis Of

i mges hard; r Lo P| X an t he
identifier Rgenﬁ a?pggrgﬁ.g?\g'assct % “?’ %ﬁ@%ﬁ@% tﬁ%j e@eéjrf’gg%l ch to
associate the images identified by anlmgel D. Returns: MW WGT SUCCESS
35 MhwWjt.LogkPi x oa Pr ot ot 3 PCT/.1B00/ 01720 -105
Vgt B Por TN RGEEGORRIR oSt gt Flssngr R RO SBP 32
anEl enent | DMhW@tzoaMhdmhpStimt B2V gthloekRjkmap(TassdBW @hbokgeiipPtiesty.c;
Descriptio t nte o by the current
MhwWgt LookPMQ%‘}ggfﬁ lfﬁﬁ ?S}C%I}e ?‘&"gg‘g‘ﬁing %hspem fied i mge.
Creates an NmWngnalfﬂlmgﬂmgcsadm M}ﬂv\ﬁgtﬂoeldhmnaﬁmagessmr ent
VhwWgt Look | u t Look 0o point at this
LookPt xap AP G FIERE SRS bR R o B e fn e

The LookPixmap Module will now be described, including details of the preferred method

of creating and using LookPixmap Objects.

Any software using WGT for the creation and management of Widgets can use the
15 LookPixmap module to provide alternative looks to the WGT widgets. For an application
to use the LookPixmap look, a LookPixmap object must be created. This can be done using

the following code:

MhwWgtLkWebClass PixmapLook;

20 MhwWgtLkWeb PixmapLookObject;
MhwWgtLkWebAtts LookPixmapValues;
MhwWgtError WgtErr;

WgtErr = MhwWgtLkWebInitClass():;

25 vwgtErr MhwWgtLkWebAttsInit (&LookPixmapValues) ;
WgtErr = MhwWgtLkWebInitDefault (&PixmapLook, &LookPixmapValues):;
PixmapLookObject = MhwWgtLkWebNew (&LookPixMapValues) ;

A method for setting the default look is now described.

30 '
An application can use a given look object by default. By default. the default look is the
LookWgt object created by WGT. In order to set another default look, on condition that it

has already been created as described above. the fullowing function can be used:
MhwWgtSetDefaultLook ( (MhwWgtLook) PixmapLookObject) ;
35 All subsequent WGT widgets created will be associated with the LookPixmap look class and

not the WGT default LookWgt

An application can choose or set a look for a given type of widget, or a given widget, as will

now be described.



Paranmeters: 10 aLook The MwWjt LkWeb obj ect to which to associate the
images identified by anl nagel D. anEl enent|l D The identifier of the el enent

t o changavo ou33dkdt h The width, in pixels, of the new i nageCT/IRUIB®@ITIAt The
hei ght, in pixels, of the new inage. 15 anl mageBuffer The buffer containing
the new i mage data. Returns: MHWWGT S SS

LookPi xmapMakel mageFr onEl ement sO 20 Protot ype: MwAt Error

LookPi xmapMakel eFrontl e t LookPi x | mage* el e, kPi xmapl mage*
ol et L ooRBAREA LG S NE T o p GOieR NHE PIREG e oBl<Ehp regtsd By S Hhe
LookPi xmapl mige/ingfacidd/just befokdihe nadderagedatedt enE, LookPi xmapl mage* el enSW

LookPi xmapl ex ol i mage* &l , Cardl16 anX, 30 Cardl6 ay,
Carate aw oo carte s BRET O0SRL

aHei ght | .M—I\/}!{Vr{do W nd .LogkPi. xmapDr awivbde
aDr amvbde) ; 1t opalsp sHdheR ?g‘l&qal’]?cﬁ% ?‘Ticﬁe@t‘i’%ﬁ‘é%&%?gy@wéﬂg( fdNHr aws themin
t he specidfi sgwhbMksdthaoubwThexxxiides *3BhfWgrlogbnst ructi ng the i nage are
speci fied byvinkk nMede typdlsfvaiagdty egmlyn. MVHW WGT LI KWEB DRAW NORMAL exi st s) .
The final imge is drawn in the window with the top left corner positioned
at (anX, aY) and of size awWdth x aHeight. If one or nore of the elenents

have zero sTE€mefbd BEhisie) ESORRIMhA Ihapés iehewdeschibeqht is zero) this el ement
is not drawn. 40 Paraneters: WO 01/33344 PCT/ 1B00/ 01720 - 106 elem\,

el enk, elemVN elen5, elem\W elenNE, elemNW elenSE, elenC. the image to
draw at 10heAts@le Ildo@hitkmap ebject ubsitatsiviFle deOF imdfds. YaI ¢a@lobvioGdly clianghihe tdkner ,

bot tom I ef t,cornety, BLLAY L GREK,nd ™ ddl e,

You can change the images used for a given LookPixmap object by calling the following

functions:

15
MhwWgtLookPixmapSetImages (MhwWgtLookPixmap *, MhwWgtLookPixmapAllImages*);

Sets the images used for all widgets using the specified LookPixmap object to the specified

image set.

20 MhwWgtLookPixmapSetDefaultImages (MhwWgtLookPixmap*) ;
Sets the images used for all widgets using the specified LookPixmap object to the default

image set.

If you wish to use different images for different widgets, you must create a LookPixmap
25 object for each set of images required. You then assign each image set to the appropriate

look, and then associate each look to the appropriate widget.

The API of the LookPixmap module will now be described, with reference to Figures 39 and
41.

30
The following public APIs are available:

MhwWptLookPixmapSetlmages()

Prototype:

35 MhwWgtError MhwWgtLookPixmapSetImages (MhwWgtLkWeb alLook,
MhwWgtLookPixmapAllImages™*
someImages) ;

Description:



respectively. 5 anX The x-position in the wi ndow, aWndow, to draw the
final inage. aY The y-position in the wi ndow, aWwndow, to draw the final

i mge. aw@di/ss3dhe width, in pixels, of the new inage. 1BCHH=0OgN120The

hei ght, in pixels. of the new inmge. a Wndow The wi ndow in which to draw

t he constructed i mage. aDrawibde The (% in which to construct the inmage.
VHW WGT LKWEB DRAW NORMAL: Puts t he N\N”? 00) NE (2101), SW(2102) and SE

(2103) elenents in the four e 200 2201 202, 2203) with no
L1, ror Sobtet o PepS ety 1S U st dmass PO R abisomenae he W and
E el ement sParhieess: bot h hori zontally and vertically the C el enent.

Al though it wll rk for i i.zes,,.it |s only guaranteed. to
correctly tile t A% ea prg.wd\gw\&ﬁ% oRigH: *'Oa}”ﬁﬁletg ?Sﬁ%%’ tﬁes 1Magss,
rectangul ar. Returns: M—I\Nwe]ﬁngKEESS The Mw. awt Java Interface Package

wi || now, be descri b% 5 ve been devel oped so that

Jhree_.Java g asse
the Look>nmechani S9% ’&f’ﬁﬁedT?lﬁS‘ie}\éﬁ“‘&%%frs W% ?‘8} &%y java applicati ons.
These are: Rbwrmaw . Look; mhw. awt . Wyt Look; and mhw. awt . Pi xmapLook. 30 The

Look class is th&%ﬁr@g&@é@g‘? corresponding to the class Mwgt Look
a

descri bed above ss is used to create and handl e i nstances
of the WGT class Mw\t LookWjt. The Pi xmapLook class is used to store the

i mges used Look . The Mhw. awt . Pi xmapLook APl wi ||l now
be descri beHﬁXY)‘R’gu e bxmm%‘éhﬁiﬁ%s?}’?of the WO 01/ 33344 PCT/ 1B00/ 01720

-107- cafst Putdtgpes. Pi xmapLook public Pi xmapLook()

MhwWgtError MhwWgtLookPixmapSetImagesID (MhwWgtLkWeb aLook, Card8
anImagelID);

Description:
Sets the set of images used by alLook to the set of images hard-programmed in
15  MhwWgtLookPixMap and identified by anlmagelD.
Parameters:
aLook The MhwWgtLkWeb object to which to associate the images
identified by anlmagelD.
anlmageID  The identifier of the set of images, hard-programmed in
20 MhwWgtLookPixmap, to associate with aLook.
Returns:
MHW_WGT_SUCCESS

MhwWgtLookPixmapSetDefaultImages()

25 Prototype:
MhwWgtError MhwWgtLookPixmapSetDefaultImages (MhwWgtLkWeb aLook);

Description:

Sets the set of images used by aLook to the set of images hard-programmed in
MhwWgtLookPixmap and identified by the identifier 1.

30 Parameters:
aLook The MhwWgtLkWeb object to which to associate the images

identified by animagelD.

Returns:
MHW WGT SUCCESS

35
MhwWgtLookPixmapLoadImage()

Prototype:



5 Creates a new instance of a Pi xmapLook object, with the inmages
initialised to the default imges (1D=1) PixmapLook public PixmapLook(i nt
i mgel D) WO o8Bt es a new i nstance of a Pi xmapLook obj ect pCwiRdo/otitee | nages
initialised to the images specified by imagel D. The nethods w |l now be
described. 15 Setlnages public void Sef mges() Set the current inmages for
this Pi xmapLook object to the default ( 1) Setlmages 20 public void

Set | mages (kmgemgﬁhﬁz)wg%fokmﬁapewd&mg Imq&ﬁmg atLt;a,ﬁ PatwapLook obj ect

to the inmages specified by imagel D Load c IcQa‘i‘MSQge (int
elementI D, 25 int width, int height, bytHg j% g?) ¢ utaf gpeci fied
i mge el enment. Each Pi xrrapLook obj ect has a sef of gma es ‘associ at ed

withit. ThQﬁ%“PH‘é‘bes represent the graphic conponent eI errents as follows:

0 30 relnotyd th dhghgeoSWhglé ml@genlwﬂﬁed & Eﬁ{h@QSEenmwfgmNokﬁxm,mg% &
relnoE; 7 relnoS; 8 reIn % mag!g\“ar 10 r | foSW 11 rel foNE; 12 reIfoSE

13 rel foN, $BCRE fopgynt 36 ?meﬁlé £419s5; 02171’1?“@?1?18@83 stEcugs adigip theg
rel hi SW 20cdrf>énhIAWEVWgtlo:amms‘z;ﬂmﬁzgdseduhthre gainte@l 161 DY aLatA toShdmtEat BR
relhiS; 26 reI hiC 27 relfh 28 rel P‘g ?5259 rel NE; 30 rel fhSE, 31
rel fhN,  32LeakPiumpplmage tar g element speqifipdby awflementD.c.” 36 but noNw 37

but noSW 38pfiaeeNE; 39 35 but noSE; 40 but noN 41 but noW 42 butnoE, 43
but noS; .44 butnoC, 45 butfo A7 bu t E 48 but f oSE; 49
but f oN; 80 butfo‘%oogl butfoEﬁf\(“?s3}"}'B)‘ifi2?r’%@9 SlBﬁ"JBE&‘Po ic éﬁabiﬁ?ﬁﬁfer\fi\? igages
but hi SW 56 but hi NE; 57 but hidSE;ﬁéfi&)ymermg\dlDSQ but hi W 60 buthiE 61
buthi S; 62 buthiC ,.63 bgﬁj tgu Pt% {3 ut £t hNE; 66 butthE 67
butfhN: 68 WO oﬁ'ﬁ%’%’ﬁif’ / 1 BBOPEAY EG%?“E’B N9 but f hE: 70 but f hS;
71 butfhC, 72 cheivekh 73 chc’[fhm;dtﬂ&apxhelk,lcffeheﬂévaﬂmgkj fo, 76 chcklfs; 77
chck2no; 78 chck2se: t79 chck IEilQ chce 81 slidNevr; 82 slidEvr; 83
slidSevr: 84 sli : 85 sli g g6 P d%%‘}lﬁne‘ﬁ?“%%|d59\/r Hr: 88
slidLifttBeVr; 89anilshpeRuffer EVihe lﬁﬂ‘fes Icmrdimifngsmhew dags ldateL i ftSWHr; 92
sI|dL|ftSHr 93 sI|dL|ftSeHr 5 wdth specifies the width of the inage

passed.
MHW_WGT_SUCCESS

LookPixmapMakelmageFromElements()

20 Prototype:
MhwWgtError LookPixmapMakeImageFromElements (LookPixmapImage* elemN,

LookPixmapImage* elemE,
LookPixmapImage* elemW,
LookPixmapImage* elemS,

25 LookPixmapImage* elemNW,
LookPixmapImage* elemE,
LookPixmapImage* elemSW,
LookPixmapImage* elemSE,
LookPixmapImage* elemC, Cardl6 anX,

30 Cardl6 aY, Cardlé aWidth, Cardlé
aHeight, MHWWindowID aWindow,
LookPixmapDrawMode aDrawMode) ;

Description:

Takes the nine images of elemX and draws them in the specified MHW window. The rules
35 for constructing the image are specified by aDrawMode (currently only

MHW WGT _LIKWEB DRAW _NORMAL exists). The final image is drawn in the window

with the top left corner positioned at (anX, aY) and of size aWidth x aHeight.

If one or more of the elements have zero size (either elemXX.width or elemXX.height is

zero) this element is not drawn.

40 Parameters:



hei ght specifies the height of the inmage passed. buffer contains the inmage
data. This is in the formof a byte array, each byte giving the col ornap

i ndex tovweoussdas for each pixel. The index used for pixel PCRIBOD/OIR0

buffer[ (y*w dth) +x]. 10 Makel mageFronEl ements public void

Makel mageFr onEl enments (int[] w dths, i_%(%] hei ghts, byte[] [) buffers, 15
int anX, int aY, int aWdth, int aHeight, |ava.aw . Conponent

aConponent) 20 Copstructs,an i ased I nts. (N, . NW NE,
SW S Q) and PRI ERSTE e o rSer ACNA il QU RO e ey e
aConponent with the top |eft iengaerdaw a(thadp, Adht, lefiyisbtiont, FopleRk oW, eiph X
aHei ght. The imge buffers are,passe wo_di sional array, ..qne

di mensi on gi ving the image nu‘ﬁ%‘gfor(lﬁ?@%(s?&al?ég%%ﬁd%nﬂﬂg ,CO’E?“\#@‘HMN NE,
SW SE, C and the other contsentivedy.t he data. The wi dt hs and hei ghts of
each buffer are giyen in 25 the_ arr.ays.w.dths and ights. oadLookDi r
public java. | angg@%ri ng Downl edf’(%fé%%{? ") ﬂBoWﬂd@gdgagmgﬁwocﬂ%"d?%v:ﬂmé%sl}%ly from
the MPEG stream Returns a stimapg containing 30 information on each set of
| ook i mages whi ch,,can be downl.oaded .separ at ed. newd.i nes..  The | ine nunber
of atitle (0 to%h-1) corresp hr?dgpf’solﬁ?rﬁén ?hc?e‘ﬁfn:aggvlvegw(’?@gégéﬁwtd&e ﬁgalused
with the function DownLoadLaekgereges(int | nmageSet). The directory is in
fact a sinple tex (’)%él e contajni thtﬁlepi>§etlsr ing t hat. is returned. The file

path 35 is hard? d in the source -PTUrrentlly” Mmage.
/ hore/ uder s/ st odHeighthpl us/ ukhelhelghtlos pixelagesheiaw imaghi s can be changed as

Gouni oad 1 rom t NP NBRY ot ean s RESS ik ReBE@RE e RoSHRReES) 3444
PCT/ 1B00/ 01720 aDAG@Model magelt@anodriin iich:to construttitbegimnaet Descri ption <~t>
Description < <URL Rosour o DY AHIBIHIGIENQRIL ScneNg lipoe 52
<At > <l mage Set Description ¥ %2L0UR SWe@d0id)camd SHA(2 03V Rlenentsvin ghes fayhn>
15 corners (2200, 2201, 2202, 2203) with no tiling. Horizontally
tiles the N and S elements. Vertically tiles the W and E
elements. Tiles both horizontally and vertically the C element.
Although it will work for any image sizes, it is only guaranteed
to correctly tile the area provided that the central area (2208) is
20 rectangular.
Returns:
MHW_WGT_SUCCESS

The Mhw.awt Java Interface Package will now be described.

25
Three Java classes have been developed so that the Look mechanism defined in WGT can
be exploited by java applications. These are: mhw.awt.Look; mhw.awt.WgtLook; and

mhw.awt.PixmapLook.

30 The Look class is the abstract class corresponding to the class MhwWgtLook described
above.
The WgtLook class is used to create and handle instances of the WGT class
MhwWgtLookWgt.
The PixmapLook class is used to store the images used by the WgtLook class.

35
The Mhw.awt.PixmapLook API will now be described, beginning with details of the



<Image Set Title 4> <At> <lnage Set Description <At> <URL Resource> <At >
<URL Preview> <An> 5 Returns "" if unsuccessful. Downl oadLookl mages

publ i ¢ vovaoDessmd oadLookl mages(int | nageSet) Downl oads a rewiB®ioiT | nages
fromthe MPEG stream identified by the line nunber (0O to 10 n-1) of one
of the entries returned in DownlLoadLooklyyo, and attributes themto this

| ook. The file containing the data is in the follow ng format:
V\Y/\Y/\Y/\V—lHHI—N\Y/\Y/\Y/\I'—lHEIu-I ... a series of four byte strings (leading spaces)

contai ni ng “VREUHRE mal val ues of the widths and heights of all 94 inages
(in the sane order as in the 15 method Loadl nageO . The data buffers for
each i mage ftol | ow, Egai nin the sane format as Loadl mage(). No alignnent is
made bet wee "f"h;ﬁé{é)g, t he begi nning of the next image starting at the byte
fol |l owi ng t herlpe @vxmgukoose. The file path is hard coded in the source -
currently 2geatddQriwiashsderosta@idaipliobk bbigttyvith Alciglagés inRRESedtb MROBEaIE .

Thi s can be.chan&&@ S appropriate. This can thus be used in the decoder
to aut omat i &8585 Yd6wnl oad fromthe MPEG stream public void

Downl oadLookl mages(string I mageURL) 25 Downl oads a new set of inages from
t he MPEG st ean%pidﬁntified by the URL specified, and attributes themto
this | ook. TH& |I‘I°8 containing the data is in the format given above. 30
The struct upeldf Pitrerkdokeintsimggeai@h bel ow in C syntax for clarity: Card8

r el noNVWdt Qfedles Stnewrigstarep o€ 8 @irnedplook objectewithirtle imagesanifibBdito the imageaes)
Card8 rel nol\l\/\h%i ?Et 41 Card8 rel noSWu dt h[ 4] Card8 rel noSWei ght (41
Car d8 r el nofER"SY RY #1?8¢Car d8 rel noNEhei ght[4] Card8 rei noSEw dt h[4] WO
01/ 33344 PCT/ 1B00/ 01720 - 110 CardB rel noSEhei ght[4] Card8

r-el noNw dtll]{lé-l]nethgﬁ’lsr‘gl nro%J lgleoé\é@glji&m [4] Card8 rel noWwu dt h[ 4)

15 SetImages
public void SetImages ()
Set the current images for this PixmapLook object to the default (ID=I)

SetImages
20 public void SetImages (int imageID)
Set the current Images for this PixmapLook object to the images specified by imageID

LoadImage

public void LoadImage (int elementID,
25 int width,
int height,

byte[] buffer)

Loads a specified image element. Each PixmapLook object has a set of (94) images
associated with it. These images represent the graphic component elements as follows: 0
30 relnoNW,; 1 relnoSW; 2 relnoNE; 3 relnoSE; 4 relnoN; 5 relnoW; 6 relnoE; 7 relnoS; 8
relnoC; 9 relfoNW; 10 relfoSW; 11 relfoNE; 12 relfoSE, 13 relfoN; 14 relfoW; 15 relfoE;
16 relfoS; 17 relfoC; 18 relhiNW; 19 relhiSW; 20 relhiNE; 21 relhiSE; 22 relhiN; 23 relhiW;
24 relhiE; 25 relhiS; 26 rethiC; 27 relthNW; 28 relthSW; 29 relfhNE; 30 relfhSE; 31 relfhN;
32 relthW; 33 relfhE; 34 relfhS; 35 relfth C; 36 butnoNW; 37 butnoSW; 38 butnoNE; 39
35 butnoSE; 40 butnoN; 41 butnoW; 42 butnoE; 43 butnoS; 44 butnoC; 45 butfoNW; 46
butfoSW; 47 butfoNE; 48 butfoSE; 49 butfoN; 50 butfoW; 51 butfoE; 52 butfoS; 53 butfoC;
54 buthiNW; 55 buthiSW; 56 buthiNE; 57 buthiSE; 58 buthiN; 59 buthiW; 60 buthiE; 61
buthiS; 62 buthiC; 63 butthNW; 64 butthSW; 65 butthNE; 66 butfhSE; 67 butfhN; 68



5 Card8 rel nowheight[4] Card8 rel noEwi dth[4] Card8 rel noEheight[4] Card8
rel noSw dt h[4] Card8 rel noShei ght[4] 10 Card8 rel noOm dth[ 4] Card8

rel noCheivghin{/djs44 Car d8 rel f oNWM dt h[4] Card8 rel f oNWhei ghCTAB00/0C20d8

rel foSWwu dt h[ 4] 15 Card8 rel foSWweight[4] Card8 relfoNEw dth[4] Card8

rel foNEhei ght[4] Card8 rel foSEw dt h[ 4] ;,gCard8 rel f oSEhei ght[4) 20 Card8
rel foNw dth[4] Card8 reIfoNheight[4] &rdS rel f oWwu dt h[ 4] Card8

rel f oWhei gh . 2 8 8
rel foSwi dt hf"%‘ﬁlwc‘g? AU 7b bR, ot fﬁ’c B SREART] it ?‘L?‘%}ki 3 akftS
r el f oChei gh?¢ dickB%) 7Cxhd@np T hehid@dcd?h§htk2 o3¢ cigk2 fs] 81 dheVg R SHHEVES3d8
rel hi SVwv dt hi t d \ M . Cal,d8
r el hi NEhei g%‘ ‘f%’ R R Z{ ]l’l‘dS@?’d é@‘i%’@eﬁ%i‘@ﬁtﬁg@%ﬁs
rel hi Nwi dt hfldLiftEér; @8 skidlliftbéWe O ¢ i dLATtSwblr;CRrsti8LifiSHnj AL infSEHHT.
5  width specifies the width of the image passed.
height specifies the height of the image passed.
buffer contains the image data. This is in the form of a byte array, each byte giving the

colormap index to be used for each pixel. The index used for pixel (x,y) is

buffer[(y*width)+x].
10
MakelmageFromElements
public void MakeImageFromElements (int([] widths,
int[] heights,
byte[][] buffers,
15 int anX,
int aYy,
int aWidth,

int aHeight,
java.awt.Component aComponent)

20  Constructs an image based on 9 elements (N, E, W, S, NW, NE, SW, SE, C) and draw it on
the window associated with the component aComponent with the top left comer at (anX, aY)
and with size aWidth x aHeight. The image buffers are passed as a two dimensional array,
one dimension giving the image number (0-8 corresponding to N, E, W, S, NW, NE, SW,
SE, C) and the other containing the data. The widths and heights of each buffer are given in

25 the arrays widths and heights.

DownloadLookDir
public java.lang.String DownloadLookDir ()

Downloads a “look” directory from the MPEG stream. Returns a string containing
30 information on each set of look images which can be downloaded separated by newlines.
The line number of a title (0 to n-1) corresponds to the identifier (ImageSet) to be used with

the function DownLoadLookImages(int ImageSet).

The directory is in fact a simple text file containing the string' that is returned. The file path
35 is hard coded in the source - currently /home/users/mstoddar/mhplus/util/looks/images.dir.

This can be changed as appropriate. This can thus be used in the decoder to automatically

download from the MPEG stream.

The format of the file is: '



Card8 rel hi Wheight[4] Card8 relhi Emdth[4] Card8 rel hi Eheight[4] Card8

rel hi Swdth[4] 45 Card8 rel hi Sheight[4] Card8 relhi OmMmdth[4] Card8

r el hi Cheivgdin{/dj344 Car d8 rei f hNWM dt h[4) Card8 rel f hNWhei ghCTAB00BO72€ar d8

rel fhSwu dt h[4] Card8 rel f hSWhei ght[4] WO 01/ 33344 PCT/ 1B00/ 01720 -
Card8 rel f hNEwi dt h[d] card8 rel f hNEhei %btl 4] Card8 rel f hSEw dt h[ 4]
rel fhSEhei ght[4] 5 Card8 rel fhNwi dt h[ 4] ~Card8 rel fhNhei ght[4] Card8

rel f hWwu dt h[ 4 r el f hWhei fhEW|d Card

r el f hEhei ghtL’f"l?F %ﬂ(ﬂ & g\k? %Sg{t?]c{scﬁmon% %‘E%@'&W%QP
lraeltthI\M/\hdt h{%iage&?ﬁ’lﬁﬂ&;ﬁ@\bﬁﬂﬁb@g bt zmmﬁmae?mw vxeﬁthiﬁ
ut noNwWhei g ut.no ut n

DUt noNEvi ot ATEES 6 TB6t a8 b ASNEUT R CX BB RO et LA™ e
but noSEhei ghinjfagdSet Title ¢8<\bitlmadeSetdedrigfion> <\t> <URL Resource> <\t> <URL Preview> <\n>

5 Returns "" if unsuccessful.

DownloadLookImages
public void DownloadLookImages (int ImageSet)

Downloads a new set of images from the MPEG stream, identified by the line number (0 to
10 n-1) of one of the entries returned in DownLoadLookDir(), and attributes them to this look.

The file containing the data is in the following format:

WWWWHHHHWWWWHHHH ... a series of four byte strings (leading spaces) containing

the decimal values of the widths and heights of all 94 images (in the same order as in the
15 method Loadlmage()). The data buffers for each image follow, again in the same format as

LoadImage(). No alignment is made between images, the beginning of the next image

starting at the byte following the previous one.

The file path is hard coded in the source -  cumrently
20 /home/users/mstoddar/mhplus/util/looks/images.<ImageSet>. This can be changed as
appropriate. This can thus be used in the decoder to automatically download from the MPEG

stream.

public void DownloadlookImages(string ImageURL)
25
Downloads a new set of images from the MPEG stream, identified by the URL specified,

and attributes them to this look.

The file containing the data is in the format given above.

30 The structure of the file is given below in C syntax for clarity:

Card8 relnoNWwidth([4] String representation of decimal value (leading
spaces)
Card8 relnoNWheight[4]
35 card8 relnoSWwidth[4]
Card8 relnoSWheight (4]
Card8 relnoNEwidth(4]
Card8 relnoNEheight[4]
Card8 reinoSEwidth[4]

111
Car d8



Car d8 but noNnei ght[4] 25 Card8 but noWM dt h[ 4] Card8 but noWhei ght[4] Card8
but noEwi dt h[ 4] Car d8 but noEhei ght[4] Card8 butnoSw dth[ 4] 30 Card8

but noSheivedn{/83344 Car d8 but noCwi dt h[ 4] Car d8 but noChei ght pdi/1B0Can 28
but f oNWM dt h[ 4] Card8 but f oNWhei ght[4] 35 Card8 butfoSwwi dt h[41 Card8

but f oSWhei ght[ 4] Card8 but f oNEw dt h[ 4] (par d8 but f oNEhei ght[4] Card8

but f 0SEWi dt h[ 4] 40 Card8 butfoSEhei ght [4]”" card8 butfoNwidth{4] Cards

butfoNheigh réﬁ&ggmggg& VWM dt h[ 4] Card8 butfoWeight[4] 45 Card8
but f oEwi dt h LA hei ght[4] Card8 butfoSw dth[4] Card8

but f oShei gh OM dth[4] 50 Card8 butfoCheight[4] Card8
but hi NWM dt w 2 PCT/ 1B00/ 01720 -112- Card8 but hi Nwhei ght[ 41
Car d8 but_hi ° : d8 but hi SWhei ght[4] Card8 but hi NEw dth[ 4] 5

Card8 buthi KER &‘geﬁ flgh i'd8 but hi SEwi dt [ 4]

Card relnoEw1dt
Cards8 relnthe1ght[4]
Card8 relnoSwidthi4]
Card8 relnoSheight({4]
10 card8 relnoCwidth[4]
Card8 relnoCheight[4]
Card8 relfoNWwidth(4]
Card8 relfoNWheight[4)
Card8 relfoSWwidth([4]
15 card8 relfoswheight{4]
Card8 relfoNEwidthl4]
Card8 relfoNEheight[4]
Card8 relfoSEwidth[4]
Card8 relfoSEheight[4]
20 card8 relfoNwidth[4]
Card8 relfoNheight[4]
Card8 relfoWwidth(4]
Card8 relfoWheight[4]
Card8 relfoEwidth[4]
25 card8 relfoEheight[4)
Card8 relfoSwidth(4]
Card8 relfoSheight(4]
Card8 relfoCwidth[4]
Card8 relfoCheight(4]
30 card8 relhiNwwidth(4]
Card8 relhiNWheight[4]
Card8 relhiSWwidth(4]
Card8 relhiSWheight{4]
Card8 relhiNEwidth[4]
35 Ccard8 relhiNEheight[4]
Card8 relhiSEwidth(4]
Card8 relhiSEheight({4]
Card8 relhiNwidth([4]
Card8 relhiNheight[4]
40 cCcard8 relhiWwidth[4]
Card8 relhiWheight[4]
Card8 relhiEwidth[4]
Card8 relhiEheight[4]
Card8 relhiSwidth(4]
45 card8 relhiSheight[4]
Card8 relhiCwidth[4]
Card8 relhiCheight[4]
Card8 relfhNWwidth[4]
Card8 relfhNWheight([4)
50 card8 relfhSWwidth(4]
Card8 relfhSWheight[4]



Card8 but hi SEhei ght[4] Card8 but hi Nwi dth[4] Card8 but hi Nhei ght[41 10
Car d8 but hi Whi dt h[4] ~ Card8 but hi Whei ght[4]  Card8 but hi Ewi dt h[41 Car d8
but hi Eheivgboj/ajs44 Car d8 but hi Swi dt h[ 4] 15 Card8 but hi Shei ghCTAB00/0C20d8
but hi Oni dt h[4] Card8 but hi Chei ght[4] Card8 butfhNwwi dt h[4] Car d8
but f hNVhei ght [ 4] 20 Card8 butf hSWhi dt h[ 4], . Card8 burfhSwWiei ght[4] Card8
but f hNEwi dt h[4]  Card8 but f hNEhei ght [ 4] = Card8 butfhSEw dth[ 4] 25 Card8
but f hSEhei gbt L4 o1 Gake8 Pt f NWi dth[ 4] Car d8 but f hNhei ght (4]  Car d8

but f hVWhi dtthles GAEG8, Dyt d hwei ght [ 4] 30 Card8 butfhEwidth[4] Cards

but f hEhei ght] 4L - CALAS butt hSwi dth[4] Card8 butfhShei ght[4] Card8
but f hOwi dt h%djd G Sgd;éj ﬁti[ hChei ght [4] Card8 choi cewidt h[4] Card8
choi cehei.gh r % nowi dt h[ 4] Card8 chcki nohei ght[4] 40 Card8

Kk
chckl sevvisdt@ féE recard tg 4§|]<| sehei ght[4] CardS chckl f owi dt h[ 4]

relfhNheight[4
Card8 relfhWwidth[4]
Card8 relfhWheight(4]
Card8 relfhEwidth(4}
10 card8 relfhEheight{4)
Card8 relfhSwidth[4]
Card8 relfhSheight[4]
Card8 relfhCwidth[4]
Card8 relfhCheight[4]
15 cards butnoNwwidth[4]
Card8 butnoNWheight [4]
Card8 butnoSWwidth[4]
Card8 butnoSWheight [4]
Card8 butnoNEwidth(4]
20 card8 butnoNEheight (4]
Card8 butnoSEwidth(4]
Card8 butnoSEheight (4]
Card8 butnoNwidth[4]
Card8 butnoNheight [4]
25 card8 butnoWwidth[4]
Card8 butnoWheight (4]
Card8 butnoEwidth{4]
Card8 butnoEheight (4]
Card8 butnoSwidth[4]
30 cards butnoSheight{4]
Card8 butnoCwidth[4]
Card8 butnoCheight[4]
Card8 butfoNWwidth([4]
Card8 butfoNWheight[4]
35 Card8 butfoSwwidth([4]
Card8 butfoSWheight[4]
Card8 butfoNEwidth[4]
Card8 butfoNEheight [4]
Card8 butfoSEwidth(4]
40 card8 butfoSEheight[4]
Card8 butfoNwidth([4]
Card8 butfoNheight{4]
Card8 butfoWwidth([4]
Card8 butfoWheight (4]
45 Card8 butfoEwidth[4]
Card8 butfoEheight[4}
Card8 butfoSwidth{4]
Card8 butfoSheight 4]
Card8 butfoCwidth{4]
50 card8 butfoCheight([4]
Card8 buthiNWwidth([4]



Card8 chckl fohei ght[4] Card8 chckl fswi dth[4] 45 Card8 chckl f shei ght[ 4]
Card8 chck2nowi dt h[4] Card8 chck2nohei ght[4] Card8 chck2sew dth[4] Card8
chck2sehav@ht/p3s24 50 Card8 chck2fow dt h[4] Card8 chck2f ohrCTymdoA)7200

01/ 33344 PCT/ 1B00/ 01720 - 113 Card8 chck2fswi dth[4] Card8
chck2f ahei ght[4] Card8 slidNeVrwi dth[4],, Card8 slidNeVrheight[4] 5 Card8
slidEVrw dt h[4] Card8 slldEVrhelght[4] %hde slidSevrwi dth[4] Card8

sl i dSeVr hei g%gq%rhgﬁggg ;i dSwHrwi dt h[ 4] 10 Card8 slidSwHrhei ght[4] Card8

slidSHw dt b ;g Qg u§£ SHrhelght[4] Card8 slidSeHwi dth[4] Card8
slldSeHrhelg {% §I|dSeVrHrmndth[4) Card8 sl idSeVrHrheight[ 4]
Car d8 SlldU

o h%@é@ Card8 slidLiftNeVrheight[4] Card8
slidLift ; &? slidLiftEVrheight[4) Card8
slidLift vF%& {1““%3‘? slidLiftSeVrheight[4] Card8
slidLi ft SwHFC %S 8 slidLiftSwHrheight[4] 25 Cards8

sl i dLi ft SHr G#*df Hu4}isEneight (4]
Card8 buthiNwidth(4]

Card8 buthiNheight[4]
10 card8 buthiWwidth[4]
Card8 buthiWheight[4]
Card8 buthiEwidth([4]
Card8 buthiEheight[4]
Card8 buthiSwidth([4]
15 card8 buthiSheight[4]
Card8 buthiCwidth(4]
Card8 buthiCheight[4]
Card8 butfhNWwidth{4]
Card8 butfhNWheight [4]
20 card8 butfhSWwidth[4]
Card8 burfhSWheight[4]
Card8 butfhNEwidth[4]
Card8 butfhNEheight[4}
Card8 butfhSEwidth(4]
25 card8 butfhSEheight[4]
Card8 butfhNwidth[4]
Card8 butfhNheight (4]
Card8 butfhWwidth(4]
Card8 butfhWheight[4]
30 cards butfhEwidthl[4]
Card8 butfhEheight (4]
Card8 butfhSwidth[4]
Card8 butfhSheight[4]
Card8 butfhCwidth(4]
35 card8 butfhCheight{4]
Card8 choicewidth(4]
Card8 choiceheight{4]
Card8 chcklnowidth(4]
Card8 chckinoheight (4]
40 card8 chcklsewidth{4]
Card8 chcklseheight[4]
Card8 chcklfowidth(4]
Card8 chcklfoheight[4]
Card8 chcklfswidth[4]
45 card8 chcklfsheight(4)
Card8 chck2nowidth(4]
Card8 chck2noheight[4]
Card8 chck2sewidth(4]
Card8 chck2seheight[4]
50 card8 chck2fowidth{4]
Card8 chck2foheight[4]



Card8 slidLiftSH height[4] Card8 slidLiftSeH w dth[4] Card8

slidLiftSeH height[4) 30 CardB Rel noNWuffer[w dth x height] Card8

Rel noSVWbwWd er/pasi4lt h x hei ght) Card8 Rel noNEbuffer[w dt h rChveaghtij2o Car d8
Rel noSEbuffer[wi dth x height] Card8 Rel noNouffer[w dth x height] 35 Card8
Rel noWuffer(w dth x height) Card8 Rel pgEbuffer(w dth x height) Card8

Rel noSbuffer[wi dth x height] Card8 Rel noCbuffer[wi dth x height] Card8
RelfohN%uffghhmhgggfgwhgﬁght] 40 Card8 Rel foSwWuffer[w dth x height] CardS
RelfoNEbuff@%Lyhngféngwgh Card8 Rel toSEbuffer[w dth x height] Card8
Rel f oNbuf f e a[r% tlpstév Card8 Rel fowuffer[wi dth x height) 45 Card8
Rel f oEbuf f e[, rév %I H Card8 Rel foSbuffer[width x height] Card8

Rel f oCbu feE ] gh Card8 Rel hi N\vbuffer[wi dth x height] Card8

Rel hi SWouf f er[ w é 1.x N h 50 Card8 Rel hi NEbuffer[w dth x height] Card8
Rel hi SEbuff% fds X eh F’1 ] WO 01/ 33344 PCT/1B00/ 01720 - 114 Card8

Rel hi Nouf f et Wk dt H% Wéf‘ £)" cards Rel hiWuffer[w dth x height] Cards

Rel hi Ebuf f ef"W FtHSRVHEFGHE]! Card8 Rel hi Sbuffer[width x height] 5 Card8
Rel hi Couf f ef{"#F FtHSK"Héf'gHt] Card8 Rel f hNWbuffer(width x height] Card8
Rel f hSvalf f ephisdtar P REGRt]  Card8 Rel f hNEbuffer(wi dth x height) Card8
Rel f hSEbuf f & FisdtdsixHEr [dht |

Card8 slidSHrheight[4]
Card8 slidSeHrwidth{4]
Card8 slidSeHrheight (4]

15 card8 slidSeVrHrwidth{4)
CardB8 slidSeVrHrheight[4]
Card8 slidLiftNeVrwidth(4)
Card8 slidLiftNeVrheight[4]
Card8 slidLiftEVrwidth[4]

20 cards slidLiftEVrheight[4]
Card8 slidLiftSeVrwidth{4]
Card8 slidLiftSeVrheight[4]
Card8 slidLiftSwHrwidth[4]
Card8 slidLiftSwHrheight[4]

25 cCard8 slidLiftSHrwidth[4]
Card8 slidLiftSHrheight[4]
Card8 slidLiftSeHrwidth([4]
Card8 slidLiftSeHrheight([4]

30 Ccard8 RelnoNWbuffer[width x height]
Card8 RelnoSWbuffer[width x height])
Card8 RelnoNEbuffer[width x height]
Card8 RelnoSEbuffer{width x height]
Card8 RelnoNbuffer{width x height]

35 Card8 RelnoWbuffer{width x height]
Card8 RelnoEbuffer[width x height]
Card8 RelnoSbuffer[width x height]
Card8 RelnoCbuffer[width x height]
Card8 RelfoNWbuffer[width x height]

40 Ccard8 RelfoSWbuffer[width x height]
Card8 RelfoNEbuffer[width x height]
Card8 ReltoSEbuffer[width x height]
Card8 RelfoNbuffer(width x height]
Card8 RelfoWbuffer[width x height]

45 Card8 RelfoEbuffer[width x height]
Card8 RelfoSbuffer[width x height]}
Card8 RelfoCbuffer[width x height]
Card8 RelhiNWbuffer[width x height]
Card8 RelhiSWbuffer[width x height]

50 card8 RelhiNEbuffer[width x height]
Card8 RelhiSEbuffer[width x height]



10 Card8 Rel f hNouffer[w dth x height] Card8 RelfhSbuffer[w dth x hei ght]

Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8
Car d8

Rel f hEbuffer[wi dth x height] Card8 Rel fhSbuffer[w dth x hei ght)
RelvwoCosd3fier [wi dt h x height] 15 Card8 But noNWuf f er p@i/mdo/ox72aei ght )
But noSWuffer[wi dth x height] Card8 ButnoNEbuffer[w dth x height]
But noSEbuffer[w dth x height) Caygd8 ButnoNouffer[w dth x height) 20
But noNbuffer[wi dth x height]) Card8 But noEbuffer[w dth x hei ght)

But noghu far [ wgth. %08 ghtlnefard8 But noCouffer(w dth x hei ght]
But f o\VAUT Y erLwi tQE[wgdf;leLg{%g g5 Card8 ButfoSwbuffer[width x hei ght)
Butfo fife?r.g\n th % el ght

But f oRBUF f-67 1 ¢ t

.

i FXadel htbaCa(rngBBu]Ef\c/)\gE??ffFr(\éviﬂth )ﬁ hei ght)

, _hel r ut foWwbuffer[wi dth x height] 30
ButfoE%ﬁ?PfRéf:[W‘bftfﬁrB%’%%%‘i QE‘F M ards ButfoSbuffer[width x hei Sm}
Butf o@f&?f“é}r\ﬁf‘tﬁfﬁr%lﬁ%’i Sme IMtrard8 But hi N\buffer[width x hei ght]
But hi SYEEReErTMrdf ¥ (W 918i HAt1°"85 Car d8 But hi NEbuffer (wi dth x hei ght)
But hi SEBEAEEFPRAE ¢t (X1918i gAY tICcar d8 But hi Nbuffer[wi dth x hei ght]
But hi Wraf fRet {FRREResd iR ght'§ 9" Ear d8 But hi Ebuf fer[wi dth x hei ght) 40
But hi Sbrdf fRet {niFiERe sdwiEh ght$i9htar d8 But hi Couffer[wi dth x hei ght ]
BUOf hsaaseifRe e i fdeH wkatthek gRigpt) Car d8 But f hSWouf f er [wi dth x hei ght)

But f hedEse e b fde hi widthek ghidnt 45 Car d8 But f hSEbuffer[wi dth x hei ght)
Card8 RelfhEbuffer[width x height]

Card8 RelfhSbuffer[width x height]
Card8 RelfhCbuffer([width x height]
15 Card8 ButnoNWbuffer (width x height]
Card8 ButnoSWbuffer{width x height]
Card8 ButnoNEbuffer[width x height]
Card8 ButnoSEbuffer[width x height]
Card8 ButnoNbuffer[width x height]
20 card8 ButnoWbuffer[width x height])
Card8 ButnoEbuffer[width x height]
Card8 ButnoSbuffer[width x height]
Card8 ButnoCbuffer{width x height]
Card8 ButfoNWbuffer[width x height}]
25 card8 ButfoSWbuffer[width x height]
Card8 ButfoNEbuffer[width x height]
Card8 ButfoSEbuffer[width x height])
Card8 ButfoNbuffer[width x height]
Card8 ButfoWbuffer[width x height]
30 card8 ButfoEbuffer [width x height]
Card8 ButfoSbuffer[width x height]
Card8 ButfoCbuffer{width x height}]
Card8 ButhiNWbuffer [width x height]
Card8 ButhiSWbuffer[width x height]
35 card8 ButhiNEbuffer[width x height]
Card8 ButhiSEbuffer[width x height}
Card8 ButhiNbuffer{width x height]
Card8 ButhiWbuffer[width x height])
Card8 ButhikEbuffer[width x height]
40 card8 ButhiSbuffer([width x height])
Card8 ButhiCbuffer[width x height]
Card8 ButfhNWbuffer([width x height])
Card8 ButfhSWbuffer(width x height]
Card8 ButfhNEbuffer[width x height]
45 cCard8 ButfhSEbuffer[width x height]

Card8 ButfhNbuffer{width x height]
Card8 ButfhWbuffer[width x height]
Card8 ButfhEbuffer[width x height]
Card8 ButfhSbuffer[width x height]
50 card8 ButfhCbuffer[width x height]
Card8 Choicebuffer [width x height]



Card8 ButfhNouffer(w dth x height] Card8 ButfhWuffer[w dth x height]
Card8 ButfhEbuffer[width x height] Card8 ButfhSbuffer[w dth x height] 50
Car d8 ButWwaGbsdsfier [ wi dt h x hei ght] Card8 Choi cebuff er [ wi BCTviBoohei2ght ] WO
01/ 33344 PCT/ 1B00/ 01720 115 Card8 chckl nobuffer[wi dth x height] Card8
chckl sebuffer[w dth x height] Card8 chﬁﬁifobuffer[mndth x height] Card8
chckl fsbuffer[width x height] 5 Card8 c 2nobuffer[wdth x height] Card8
chckZSebuffgIL@&QLQH%bnﬁggp;&m Lardd. chek2f obuffer[width x height] Card8
chck2fsbuffg;£ghzg b %g ;th}< g 8.5l i dNeVrbuf fer[w dth x height] 10

Car d8 slldEyrg er [ ¢ wl g (Card8 slidSeVrbuffer[w dth x height]
Card8 slidS I ka mm WK el Card8 sl idSHrbuffer[w dth x hei ght]
Car d8 sI%dSéﬁr hﬁ ffl}ld gﬁ? 15 Card8 slidSeVrHrbuffer[w dth x

hei ght] >Caltf8° <t ?%f [bt dth x height] Cards

slidLi ftEVrBﬁfFFeCwasa*f% % Hbﬂg @&‘r d8 slidLiftSeVrbuffer[wi dth x height]
Car d8 sl i dLFFESWRFFIPPEFTUWI AR % "HéPbht ] 20 Card8 slidLi Et SHrbuffer[wi dth x
hei ght] Cafafg® SPPRASFPHESA B eFf\PHt h x hei ght] For exanple: 25 Wdth
Hei ght W dt frrPRisg NV ou6oo0o-98t & '818"t10000020 8 8 8 8 0000040 8 8 8 8
0000060 18 8cgdg s3tiEyoRTIOUvEItE ghgant]

Card8 slidSeVrbuffer(width x height]
Card8 slidSwHrbuffer[widch x height]
Card8 slidSHrbuffer[width x height]
Card8 slidSeHrbuffer([width x height]

15 card8 slidSeVrHrbuffer[width x height]
Card8 slidLiftNeVrbuffer[width x height]
Card8 slidLiftEVrbuffer[width x height]
Card8 slidLiftSeVrbuffer[width x height]
Card8 slidLiftSwHrbuffer{width x height]

20 card8 slidLiEtSHrbuffer[width x height]
Card8 slidLiftSeHrbuffer[width x height]

For example:

25 Width Height Width Height
0000000 8 8 8 8
0000020 8 8 8 8
0000040 8 8 8 8
0000060 8 8 8 8

30 oo000100 8 8 8 8
0000120 8 8 8 8
0000140 8 8 8 8
0000160 8 8 8 8
0000200 8 8 1 1

35 0000220 8 8 8 8
0000240 8 8 8 8
0000260 8 8 8 8
0000300 8 8 8 8
0000320 1 1 8 8

40 0000340 8 8 8 8
0000360 8 8 8 8
0000400 8 8 8 8
0000420 8 8 1 1
0000440 8 8 8 8

45 0000460 8 8 8 8
0000500 8 8 8 8
0000520 8 8 8 8
0000540 1 1 8 8
0000560 8 8 8 8

50 0000600 8 8 8 8



0000120 8 8 8 8 0000140 8 8 8 8 0000160 8 8 8 8 0000200 8 8 1 1 35
0000220 8 8 8 8 0000240 8 8 8 8 0000260 8 8 8 8 0000300 8 8 8 8 0000320
1188 40000838340 8 8 8 8 0000360 8 8 8 8 0000400 8 8 BCHIBOOITR420 8 8 1
1 0000440 8 8 8 8 45 0000460 8 8 8 8 0000500 8 8 8 8 0000520 8 8 8 8
0000540 1 1 8 8 0000560 8 8 8 8 50 0000600 8 8 8 8 WO 01/ 33344

PCT/ 1B00/ 01720 - 116 0000620 8 8 8 8 00640 8 8 1 1 0000660 8 8 8 8
0000700 8 8,&,,8,0o 0000420 8 8 8 § 0000740,8 8 8 8 (0000760 1 1 8 8

0001000 8 8,8 .,8,, 0001020 8 8 8 8,10 0001040 8 8 8 8 ,0001060 8 8 1 1
0001100 1 6,dy,0,,L 6 1 0001120,1 616 1 6 16 00Q1140 16 161616

0000700

5 0000720
0000740
0000760
0001000
0001020

10 oo001040
0001060
0001100
0001120
0001140

15 0001160
0001200
0001220
0001240
0001260

20 0001300
0001320
0001340
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Start of buffer 1 data. (relnoNW) (8x8 bytes)

25 0001360 \O N0 \O \O \O 266 004 004 \0O \O \O 266 \n \r \r \r
0001400 \0O N0 \n \r 017 \r \v 001 \0 266 \r 017 \r 001 001 001
0001420 \0 \n 017 \r 001 001 001 001 265 \r \r 001 001 001 001 001
0001440 004 \r \v 001 001 001 001 001 004 \v 001 00l 001 00l 001 006

30 Start of buffer 2 data. (relnoSW) (8x8 bytes)

0001460 004 004 263 \0 \O N0 \NO \O \r \r \v 004 \a \NO \O \O
0001500 001 001 001 270 004 262 \0 \O 001 001 001 001 \n 004 004 \O
0001520 001 001 001 001 001 \n \a \O 001 001 001 001 001 270 \L 265
0001540 001 001 001 001 001 270 \t \a 006 001 001 001 001 270 \C 006

35

Start of buffer 3 data. (relnoNE) (8x8 bytes)

0001560 004 \v 001 001 001 001 001 006 \b 001 001 001 001 001 001 001
0001600 006 \n 001 001 001 001 001 001 \0 265 \n 001 001 001 001 001
0001620 \0 006 \t \rL 001 001 001 001 \O \0 261 \t \n \n \n \n
40 0001640 \O \0 \0 006 022 265 265 \t \0O \O \O \O \O \a 006 006

Start of buffer 4 data. (relnoSE) (8x8 bytes)

0001660 \r 001 001 001 001 270 \t 006 001 001 001 001 001 270 \t 006

0001700 001 001 001 001 001 \n 265 261 001 001 001 001 \n 266 261 \0
45 0001720 001 001 001 \n 266 \b 261 \0 270 270 004 266 \b 261 \0 \O

0001740 \t \t \b 261 261 \0 \0 \O 006 006 261 \0 \0O \O \O \O



15 0001160 1 6 1 6 1 6 1 6 0001200 1 6 1 6 8 8 0001220 8 8 8 8 0001240 8
8 8 8 0001260 8 8 1 1 20 0001300 2 2 2 2 0001320 2 2 2 2 0001340 2 2 2 2
Start of vwobf/as44 data. (rel noNW (8x8 bytes) 25 0001360 POTAEOXN®7200 \ 0 266
004 004 \0 \0 \0 266 \n \r \r \r 0001400 \O \O \n \r 017 \r \v 001 \0O 266
\r 017 \r 001 001 001 0001420 \0 \n 0}8 §_r 001 001 001 001 265 \r \r 001
001 001 001 001 0001440 004 \r \v 001 bl 001 001 001 004 \v 001 001 001
001 001 006 , 30 Start of buffer 2 data. (relnoSW (8x8 bytes) 0001460 004
004 263 \0 ¥ \0 \0 \0 \r \r \v 004 \a \0 \0 \0 0001500 001 001 001 270
004 262 \0 \0 001 001 001 001 \n 004 004 \0 0001520 001 001 001 001 001 \n
\a \0 001 00%6%01 801 001 270 \L 265 0001540 001 001 001 001 001 270 \t \a
006 001 001F WYY 270 \c 006 35 Start of buffer 3 data. (rel noNE) (8x8
byt es) 0001568i604id v 001r<06+ADOX1 001 001 006 \b 001 001 001 001 001 001
001 000560@ia06he Wideflwiik heXOdusOthin Atlpadéhls Wifdil 26 Indre TPlwHAdwlkeh £0b 001

0001620 \0 006 .\t \rL 001 001 001 001 \O\D 261 \t \n.\n \n \n 40 0001640
\O\0 \0 ooBVgde %Iswélg% a&f‘m\lBh‘*\ h U%?lﬁ “(16‘9 Wasqﬁb’é’ B389 8rt of buffer 4
data. (relnoSE) (8x8 bytes) 0001660 \r 001 001 001 001 270 \t 006 001 001
001 001 001 270 \t 006 0001700 001 001 001 001 001 \n 265 261 001 001 001
001 \n 266 261 \0 45 0001720 001 001 001 \n 266 \b 261 \0 270 270 004 266

\b 261 \ 0 \ 0hO®a1aisGndthodstdesdribzd hb@lfoyr displRying oo 6r @{de 2aphichl dHjectd) 0 \ O

WO 01/ 3%@44 PCT/u:LB %/ 0167201 G éé?afsethcb .rcgsDr a\I%AI I e.publ i C %Oi dt reDrawAl Il () 5
Fi nds tHe WPHGENG TR EAE YUY OfHehOWRES S5/ UTELITIRS 1PUhBOWORR B F5Yvi ndow
t hen set t oequally bsiappleedandther sield priragiiyybut Tibeexciukiwewhwitkinthe dentexg lodthed be

redrawn. reception of broadcasts from a broadcast supplier. In general, any functionality of a set-top

box involving visual interaction with a user may employ such methods.

15 For example, a navigable chain of icons, possibly with subchains attached, could be
employed in a home shopping application, to allow the user to display articles, view prices,
place orders and otherwise interact with the application. The graphical object used to place
an order might, when highlighted, automatically ‘flip’ in the manner described above
between the symbol to buy (for example, a dollar sign, $) and text representing the amount

20 spent so far, or the word “buy” in the language of the subscriber. Alternatively, or in
addition, a graphical object containing the word ‘buy’ in the subscriber’s language, could
appear whenever the ‘buy’ icon is selected, and provide a branch for any sub-chains to ‘hang
off’.

25 The ‘buy’ icon in the above example might be placed next to an icon which, when clicked,
views the list of purchases made so far, and another icon which, when clicked, sets delivery
options for the products just bought, so as to provide a logical sequence of icons in the chain
which the user can navigate. When the ‘buy’ icon is selected, a sub-chain could appear with
various subsidiary options, which might include different credit plans in the case of more

30 expensive items. Any text information required from the user, such as a street address for

delivery, could be entered with the virtual keyboard.

In an electronic programme guide, similar methods could be employed, for interactively
browsing and displaying different channels, themes and times and dates. Further
35 customisation might be possible for re-arranging the graphic options in the chain according

to the user’s preferences; in the case of a chain of channels, the user’s preferred channels



The various net hods descri bed above for displaying one or nore graphical
objects, for 10 navigating between a plurality of such objects, or for
recei vi ngvonpsas4f rom t he user may equally be applied to pCheBooan®as
primarily, but not exclusively, within the context of the reception of
broadcasts froma broadcast supplier. lpjgeneral, any functionality of a
set-top box i nvol vi ng vi sual |nteract|on with a user may enploy such
met hods. C

subchai ns a {:{): Rg é%[{]géd%]t gl% hog 6&?%)%151&1 " @ﬁ&r{‘a S%fere%gpidukpge 1%51%%(? g\f' ﬁl user,
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descri bed abdthes apfieatignsiiot the nephrds ldescobéxligbof ¢ orcludg anyline camlogotd, aewsangn, $)
and text srepr in the
| anguage 0 f th ﬁg&g%ﬂgg‘gsr (%r{;glnﬁaﬁ%“é?ﬁleg gp(f%e?lPrtal a%igmilgt;a?tloﬁ) éf t&l? ?et\%)ﬂ’ lgox ngx){aﬁmg |

obj ect cont #s einfiguratien, etsr)d In heycasd of gates, shﬂimdftd@ldhpdlolparﬁfgua@eld hmud:djto
appear when . [ any
Ub- chai ne. P87t e Sihimad B YhSu 3L EGHE ot ARG ANBAREE wilen "1

pl aced next amd)tlmnwrtudrkewhoar& couldelre vdeid s, altemativg forre of |cemtrq)l‘er rﬁturmhras es
made so far aﬂggggg on whi ch, when clicked, sets delivery options
for the products | so as to provide a Iogical sequence of icons
in the dBain mhrch t he user can navigate. \Wen the “buy' icon is selected,
a sub-chain

i ncl ude di f @?glnl? a@*’?gﬁ% pp%caﬂnesd ?ﬁ%{ %1 gfe (t:}%g g%gg{ t%%%{gﬂ%i@né eer?i@ é\’/g&? t em; Any

t ext i nf or négscabed kayeiny wgy ﬂvp sHbstigeed, g1 pupplemented Pyathe turseeg a garise §&r gthar
delivery, cgidgioRft SRS subh b alrBferBill BPﬁ)lystK:ﬁ)’ Qﬂﬁ&dkeyBGatﬁr(oxeptﬂ&t c!ieQ/er
programe guide, simlar methods could be énployed, for interactivel

br owsi ng ankpvinesluplitygf keys), gitlesh by sinypiiag e bﬁﬁ@ﬁ\% a FHRPte FoRiE] gﬂﬁ”@at’%s

Furt her 1535, GMStheMusBbs O, %@mo@ﬁeﬁoaﬁr thé RenlrR 'kes} 6n ke YAk Br hhectgr(ﬁﬂhl c
options in the chain accordi n e user's preferences; in the Case of a

chain of chefAwleusingihe mayse tac qrfr@pévrlr@a, eﬁ&mr@r%oamomegmwmermsmé/ 01720
- 118 coul doagirgrtRépedaladeybdaed)nead of the chain. Such a preference coul d be
i ndi cated by the user, or deduced by the programme. O her applications for
t he net hods descri bed above include on-1ine catal ogues, news and 5 weat her
servi ces onTeEVhgasl, K@amedesaMdgewrﬂdybaﬁmbleinsﬁtémﬂaﬁndefzicé Rt phiir@lity DOX

(rmanagi S con uration, .etc. cas of t he head/tar
(oot o et ekt 8 epaes Bisteq bl trlPhiior et e onceotie
necessari | yvifted keyboagd oﬁdﬂlbkldﬁphb/edmbhﬁldﬁlljz as described bit the screanel théwelephont ual
:gzgﬁgég f y lggphgges;\gﬁﬂ a spg%len?ly larg a(‘itispYa%) fo?'rnrln aOJom%(%er]s%écf) l"olrr%r (o];loplilorrxré) w%h
smaller displays). Such compression of the virtual keyboard might entail showing only one

o, to

number block of characters at a time, preferably with a suggestion of the characters or types
25 of characters which might be accessed by pressing the left, right, up and/or down keys (or
their equivalents, for example in the case of roller-type directional controllers). The
compressed virtual keyboard may be used in other applications, particularly where there is

little space available to display the keyboard.

30 Theterm ‘check box’ may refer to a graphical object of any shape, for example circular,
which is able to display different states, preferably two states corresponding to ‘checked’ and
‘unchecked’, but possibly more than two states, and which may alter its state in a consistent
fashion when clicked or selected by the user. The ‘checked’ state may be indicated by a tick,
cross or other embellishment on the box.

35

For ease of reference, the terms below used herein have the following preferred meanings: - -



It should al so be appreciated that all nethods of interaction using a
renote control, as described herein, may be substituted or suppl enented by
the use ofoai/sasuse (or other directional controller, suchCusBm@/onT0l er bal

or joystick) and/or keyboard (or other device having a plurality of keys),
either by sinmulating the buttons of ar [pte control (for exanple 15 using
the nunbers 0-9; the arrom/keys and the Teturn key on a keyboard) or

di tl f I t K tt dt
ceyboar o t o aMEr t ox POl ERAIGH iR s S deefee st
The Virtual aﬂéembmhmgedemmrerhhxexdetalﬁdwdommenhaay npludermidretted o sitey, fekmakting

havi ng a pl urali keys ch as a ganes nmachine or a nobile
t el ephone, f’g‘?m@i‘é (P‘T'}‘?H‘%tgfefa? case, the virtual keyboard could be

di spl ayed sHthPantr aI wpaieﬂtefmmsﬂmdemcbbel potaeh faf cddilﬁulﬁledtm@mvﬂ\eeen( on

phone w on et pey o rep TV E Gt RLR p ol Carrd kANPGRS o

m ght ent ai HTMlodocmmenmly one nunber bl ock of char acters at a tinme,
preferably 3. sug aract er f. .charact.ers
whi ch m ght "be accessg}Ia ycpg?te%eséxﬁgntﬁ 81 eaflfneélf’gﬁﬁfg&)ﬁ%a%m’&? 4B ey s

(or their soguodwateelinge, for exanple in the case of roller- type directional

controllers The co I 0
appl i cati on% Pharticu ft% qnet\r%&§ gra ggr{%}s{pe %“?%SEQ‘X ggélogvﬁm °§§ll @"Wg
di spl ay lﬂhetvroegdnqmtmlsto:i&n'éhmrk@rmamm box' may ref er to a graphical

bj f displ
gl # ?g? eﬁt s?ﬂ?es Er é/:E‘ﬁr élﬁf(?,ﬂ? cgtlo%[ fo?ﬁl;@cortl}éggér%} \!vﬁlcf?ghowg geculf(es t& fet |

“unchecked' c;onlnmtmpasxsdMhychralﬂoe}ou{ﬂmdﬂ%amiﬂﬁ@esgueatsd vvhr ch may alter |ts
state in a }9&%'55[ ent I C ] . The
“checked' sta ebﬁay b‘(gmrf"?]é g@;@egﬁgfbf%ﬂg&@ﬁ Opé:fraggéﬁ%traﬁ%}t ﬁéreg%ﬁ%ée{?%"seﬂnent
on the box.pd® iFtimeease of reference the terns bel ow used herein have the
follow ng ppRierred ”@ﬂﬂbﬁgﬁcsouMpLQéz{tas%éthg ﬁé‘cﬁQﬁi&étz%%le b%?o%@? on
Hyper Text Markup Language, a | anguage descri bi % ocunents which are
i nt er changetie dferge At rtﬂétmte’#ﬁ%gft}é?é@hﬁe?fﬂdr%9f fha a¢squrse centainedh incthe tsbsi t es,
formatting d gf ormati on, sound and pictures, etc. HITP: HyperText Transport
Pr ot ocol , a rot ocol for comuni catin eg between 5 Internet servers hol ding

HTM. documeWt¥Wand a WeRdKide ¥ebalpfsrmet ntyvenk usig jacal caramttagesuments. Ameh
docunents. &A@Eﬁe& lis Makh %ePaxﬁttmemﬁé ba anu\pmﬂgmma@lw&ﬁ ARG gagei mat ed

i mges and und i ealtime, PPP. Poin 0- Poi n tocol a di stance
access 3Bmﬁ5’r4 ar%ﬂgf;emfl@ms reprdiRss g W Hli%ert%ate rlsortremﬁenmvpﬂbr ked
via a nodenGUI: Graphical User Interface.

WGT: Widget Toolkit.

It will be understood that the present invention has been described above purely by way of

25 example, and modifications of detail can be made within the scope of the invention.

Each feature disclosed in the description, and (where appropriate) the claims and drawings
may be provided independently or in any appropriate combination.
In any or all of the aforementioned, certain features of the present invention have been
30 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 or a combination of
hardware and software. 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.
35

Features which relate to the storage of information may be implemented by suitable



PROXY SERVER: An application | ocated on the server which allows secure

I nternet connections, and which also buffers HITP and FTP requests.

SESSI ON: waoi/sssteance of a type of connection or of an apppPCTagdooen720n nenory
at a given point in tinme. 15 URL: Uniform Resource Locator, an address
used to locate a file or resources on _the Internet. Alink to a site

desi gnates the address of the resource contained in the web page. WW

Wrld Wde Wb, Internet network using.loc or, renot e. docunents. A web
ocument 1 s TiEria KSR oxdiareind crdine ShieE Rle B UsSErIsSe A Bt isR Bt ween
di fferent pagdsplafernai bhet veebldploteasentr solitod ahéans) eidtar dh asgwafe whit her
situated on_a | ocal or renpte network. GU : G aphical User Interface. WGT:
W dget Tool W@WW?OWIWCOB'E’?%@QPQ % hat the present invention has been
descri bed above purely by way of 25 exanple, and nodifications of detail
can be made within the scope of the invention. Each feature disclosed in

t he descrdi pti any, oraahlopf{thp afoseragnbiones itha ivyention reaysbsembededinany nipsme oredll be
provi ded in : i { } Walsl |1 of
Phe. af or eroas | orpin (s R paec2RBbaR | _eﬁﬁﬁgﬁﬁﬁﬁ%ﬁ%&ﬁ"@? MAsL Hilen 30
i npl ement ed itusayije eovppdiedrin shef comepuder spesmmvitsell; itimay ba erabodiedimsecaepwitrear t o

the skilled eI i :
hardwar e or “A co‘rxr}f})llglﬁg]iog' on o%d sﬁﬁ?%vﬁ%?%@ g{n sg?(%l t&%ﬁ%@é@%&@%ﬁb é}lgt%n%/vi Il
be readily thatisyssngoahd/drat mayke émbedieédns coppufenreasidbleystarhge madidmarayingt he
conput er,,sof t i r i i and
e st ol & PGk, ARG Terbdd Gnths ALY RESp@Redecotie ke REdCa O
i mpl enent edopgrating thalsygeMO 01/ 33344 PCT/ 1B00/ 01720 -120 menory | ocati ons
or stores. Features which relate to the processing of information may be

i npl enented by a suitable processor or control neans, either in software or
i n har dwar @soiiseid nhetei othifdughbutotheoterrh Heompoter Systamé nypay rbeaintercfanpée for

af orenenti oped, the inventipon ma e£.enbodi ed.. i n.any, ne. or all of the
Fol T owi ng. § SSaRPueEs o, Sanieols  FPPACTHY n It ey el SRE A8 comput er
system 151t may be enbodied in the conputer systemitself; it may be

enbodi ed i nya.conputer ., system when,prodranmed w.t r apt ar.ranged
Lo execut e RAEFMEL ot PR I Ve e B TRl ol hiPn SOPRAE e b b0l e

in a conput Emitinzxdfebt e e svopgef thedlaims.havi ng 10 a program recorded t hereon
which is adapted to operate according to the nethod of operating the

system
Y The Applicant hereby declares, for the avoidance of doubt that he claims copyright in the

20 attached drawings.



As used herein throughout the term"conputer systeni’ may be interchanged

for "conputer", "systent, "equipnent", "apparatus", "machine" and |ike
ternms. 15®ef/z33ence nuneral s appearing in the clains are bgTABW/00T20
illustration only and shall have no Ilimting effect on the scope of the

clainms. The Applicant hereby decl ares, _flﬁr_the avoi dance of doubt that he
clains copyright in the 20 attached draw ngs. WD 01/ 33344 PCT/ 1B00/ 01720
-121- dains: 1. A nethod of controlling the appearance of a graphi cal
object in a graphical user 5 interface, conprising: defining a | ook

obj ect; andCkdaseci ating the | ook object with the graphical object. 2. A
nmet hod according to claim 1l wherein the | ook object includes code or
paranmeters 10 determ ning how t he graphical object is displayed. 3. A

met hod accondi ng At feba@bfMtdntdlling thb epafaintd6f 4 paphiodjobfct insa gaphibahs&y

obj ect- qriented programcode. 15 4. A nmethod according to any of the

pr ecedi ng cf’gﬁrﬁ??’ W’E’Fé‘i“ﬁ' the | ook object is defined by instantiating a

| ook obj ect cl asdefitbng Aloskbbjeck; amalor ding to claim 4, wherein the | ook

obj ect contains a_ point et%e anot her hI 00k obi'éeoct class. 20 6. A nethod
r

0
according to anyasc? clpting }é)é’g |1r?§”5]|ﬂéf W%ﬁlé;?el the gr aphi cal obj ect
includes an attribute identifying the | ook object associated with the

gr aphi cal obj ect. i . i j
Purher - contr i ot Agiedh 4EhaRd GaaRL EWIEh IO, Red BEIRECESEL Bl o,
r e- def i ADngdgernnnidi hyw ity graphi¢adokjeetdp displayad. by associating a different

| ook object with the graphical object. 8 A nethod according to any of the
preceding clains wherein the | ook object includes an update counter whose
val ue i s updat edAviRethod rsordigdo shjimck o Zwheareindig loak objectip defineddy obgut-9. A
nmet hod accopginidl programodé. the preceding clainms wherein the | ook object
includes a validation mask which indicates nethods that can be called by
the | ook object. 10. A nmethod according to any of the preceding clains,

bei ng a1setod oA mdtridraoddrdifi@totahig of tRSpregddgichiing whéreia tid 10616dbjdcy is@Efined

graphi cal opjects.in a.graphical user interface, conprising associating
the | ook ob?%{f‘fta(}\ﬁlattwgtaﬂgo% ﬂﬁcgf?]lafsy of graphical objects.

5. A method according to claim 4, wherein the look object contains a pointer to another
look object class.

20
6. A method according to any of the preceding claims wherein the graphical object

includes an attribute identifying the look object associated with the graphical object.

7. A method according to any of the preceding claims further comprising modifying the
25 appearance of the graphical object by re-defining or modifying the look object or by
associating a different look object with the graphical object.

8. A method according to any of the preceding claims wherein the look object includes

an update counter whose value is updated when the look object is re-defined or modified.
30

9. A method according to any of the preceding claims wherein the look object includes

a validation mask which indicates methods that can be called by the look object.

10. A method according to any of the preceding claims, being a method of controlling the
35 appearance of a plurality of graphical objects in a graphical user interface, comprising

associating the look object with the plurality of graphical objects.



WO 01/ 33344 PCT/1B00/01720 -122 11. A nmethod according to claim 10,
wherein the plurality of graphical objects conprises a linked chain. 5 12.
A et hod vaaoosaditng to any of the precedi ng cl ai ns wher ei neehaBdo@akeoobj ect

i ncludes a counter which indicates the nunber of graphical objects which
are associated with that |ook object. A nmet hod of defining a graphical
object in a graphical user interface conftising: 10 providing a | ook

obj ect which controls the appearance of the graphical object; and

provi ding a wi dget object which controls operation of the graphical object.
14. A net hod1.accerslethed 4coording todlaihi), phee@dhdyduahitionBrapHitl bbjests st Ng
di spl ayi ng ;S fra hi cal object. 15 15. A nethod according to any
precedi ng cP 'ﬁ? g@ﬁbrising defining a displayable group of graphical
objects and associating a | ook object with the group of graphical objects.

16. A method,of controlling.the appearance. of . a grou f .graphi cal qbjects,
the mernod 3871 nd Hebitaceling S OR O Gng gafaiierhe el Siseg hgnudc
plurality of cdifttewRrioh iicupdsalyadinebeg oo graphicalfobicapitiicitire abjoiated vardthior

sel ecting aliﬁﬁﬁf of graphical objects fromthe plurality of displayable
groups. 17.°9 ibd of controlling the appearance of a group of graphical
objects, the nmethod 25 including defining a displayable group of graphical
objects. 18.,A nethod according to.any one.of clai 15 t0.17, wherein the
represent ation of ™ ‘g%‘ﬁﬁﬁc (f’gf"ng%’j %%théca¥?t8ﬁ§én 6lgﬁiﬁS’c%&}s‘ﬁs?réf’teff?%erﬁw&smg'
represenPati on oproyidig lock otpdyt ebich cofitradsthic hppearapcoofthe fraphiexlarbjdce and one
or nore of colou 1ape. . Si . r ttern..30 19. net hod
according to any{)lg)r‘{ gﬂ%oa @]dgfﬁ%%jefg%%ﬁ fgl,lt?(\;/%flgr é‘i‘tlﬁmtoftl‘éheggrr%}%bcao?bja?taphi cal

obj ects conprises elenents for displaying a |inked chain of graphical

obj ects. 20,, A ngt AL j . 1 al 5 . wherei n the
group -of gr }ﬁihi gg\]rn&g og?rtr(aic gggfn%ﬁﬁggrgggqlﬁ ?lglh%bﬁggéscoa%g%%gtdfsggy%j ects.
WO 01/ 33344thp@aphiBBD¢HacT20 -123 21. A nethod of controlling the appearance
of a grgphical object in a graphical user interface, the method conprising

defining a plurality of graphical object elements of the graphical object
for use in Hspl dymethodagcoptins toranytiresedmiz ddim, (rompinising|debving @tdispiayable A

et ?g f' ?chgrqwgf SifptidafbtjbctlandWRRE AR § 18K BBEAQA M RELHEESE HEH: R B eds.
pru Ity
16. A method of controlling the appearance of a group of graphical objects, the method
20 including the step of providing means for defining a plurality of different displayable groups
of graphical objects and for selecting a group of graphical objects from the plurality of
displayable groups.

17. A method of controlling the appearance of a group of graphical objects, the method
25 including defining a displayable group of graphical objects.

18. A method according to any one of claims 15 to 17, wherein the representation of
graphical objects from a group differ from the representation of graphical objects of another
group, for example in one or more of colour, shape, size, texture or pattern.

30
19. A method according to any one of claims 15 to 18, wherein the group of graphical

objects comprises elements for displaying a linked chain of graphical objects.

20. A method according to any one of claims 15 to 19, wherein the group of graphical

35 objects comprises static objects and active objects.



different sets of graphical object elenents of the graphical object. 23. A
nmet hod according to claim2l1 or claim22, including defining a set of fixed
10 el emew@omsad4e set of repeatable elements. 24. A net hoBCDiBgorotkaci ng a
kit of elenments for a graphical object, the nethod conprising defining a
set of fixed elenents common to instances; of the graphical object and
further defining a set of repeatable elenents. 15 25. A nethod of

di splaying a representation of a graphical object in a graphical user
interface, the nmethod conprising assenbling a plurality of graphical object
el ements. 281. A memlamddmfcmtcﬁllﬂrgg the ap;beairam:e?&f a gmpmbﬁlsdbﬂnytdi $gia§ly'1icaﬂgrser set
of fixed el errez eh %ImS lsf% i Rl e} Q ﬁ‘urz?ll'to¥ f ISP ?i e nts 27.
A et hod of 8r?CFb |nhé({ ranceg e grap ﬁr(?a1 o%jjeéc lﬁefnﬁnﬁo , the
met hod comgrapbicalgpbgket fcmumgmahs‘pilaymg aireprpbmmbhef thepraphent atijeadn of a

gr aphi calc object and further defining a second displayable representation
of the graphical object, the second 25 representation being displayable
adj acent th@2fi r dtmetbest apsendingtté elaim 218 whareimshhwethed moludésrigfiniog 6 phirahitaf,

wher ei n thedifreréﬁsqr@@rz%%amj@aemrs'm  AHiGRBbjec29. A Method accor ding
to claim?27 or claim erein the second repres ntatron 30 conprises a
text description of the graphical object. 30. A nethod according to any one

of claims 273to A%mfeeee&&aﬁ@% %eemd crreo%elsmtlﬁéw&ﬂg déﬁnﬁ%h%&t dVEed
di spl ayabl e and is (gre erab @ ayabl e by focussing on t first

r epr eseriPat Flspentsgndy set gf FFQF"H B8R ng to any one of claims 27 to 30,
wherein the rret hod | ncl udes WO 01/ 33344 PCT/ 1B00/ 01720 - 124 defi ni ng a

| i nked chal objects, .the.first d sec nt at i

bei ng di sp yab Q‘ ﬁ Hfirogicing,a kit af ﬁlemﬁ'fs A ﬁeﬁrﬂgﬂc gg%.t & medho ny one
of clains 230rh1ﬂ‘1$ﬁﬂg deﬁmﬁpaBalolﬁﬁxdﬁﬂemmnfsg:oﬁm{dnndxmsﬁn&dseﬂﬁlﬂtgrafphfcalldbj‘bklaﬁhg t he
first represe a&e!f%n and. t ?a%?eeqerﬁ [ esent ation. 33. A nethod according

to any one © neFret Q) r§liea nprisi ng associating a | ook object with
the firdp represent ation, the second representation, and pref erably the

link “elemept. lg 1§4t of‘o E&Q}qngg %&9&@%&“& x?ﬁlﬂﬁzh'o%& ﬁlshl%atl tﬂg rm:"t hod

conpri sing g@ayr ng a rst sentat i on
di spl ayi ng altfg onle metbp@s@mmnmsmbltnﬁé p@rralpﬁhpéataphleblj @ﬂﬂct elg_mgnt@h spl ayi ng
alink element linking the first representation and the second

26. A method according to claim 25, comprising displaying a set of fixed elements and

20 displaying a plurality of repeatable elements

27. A method of controlling the appearance of a graphical object in a GUI, the method
comprising defining a first displayable representation of a graphical object and further
defining a second displayable representation of the graphical object, the second

25 representation being displayable adjacent the first representation.
28. A method according to claim 27, wherein the first representation comprises an icon.

29. A method according to claim 27 or claim 28, wherein the second representation

30 comprises a text description of the graphical object.

30. A method according to any one of claims 27 to 29, wherein the second representation
is selectively displayable and is preferably displayable by focussing on the first
representation.

35

31. A method according to any one of claims 27 to 30, wherein the method includes



representation. 15 35. A nethod of controlling the appearance of graphical
objects in a graphical user interface, the nethod conprising defining a

| i nked chvadn1/af34gr aphi cal objects. 36. A nmethod of controb¢T/mgpotonE0
appearance of a graphical object in a graphical user 20 interface, the

nmet hod conprising defining a first grapph&al obj ect, defining a second
graphi cal object and defining a |ink eléenent for |inking graphical objects.
37. A netho ccordi to.claim35 or.claim 36 erein the t hod further
Chol udes atenes MR iR of KPBReY GHE AR R et oS b Riate eint
conpri sing displapabldasilinkeofitheichdied 25 chain, preferably the sub-chain being
sel ectively displayable. 38. A nethod of displaying representations of
graphi cal objects in a graphical user interface, the nethod conprising

di spl ayi ngt BEPr e?\&lﬁ'&lidhbﬂ (l?a&?rd)ihggats a?hbm?fl ﬂbijnfSCZt'ﬁtoa}'lﬁ crﬁbﬁﬁgg?bmnga linkh_ |
representation o i.nk . el enen ar..i rating a |link. between graphica
obj ects. > 3ecment for linkipgthe Hrst FpLgsRgat g aé’ildz'igefﬁeﬁ%“ ré’f‘eé‘itaﬁlof‘he representation
of the link element extends between representations of graphical objects,
and prefer y the t hod includes displ.ayi | i nked. chai n. of

Fepr bsent at tons. BrmEpapieekfie R pu bAEHEY o B coBiRSE SR REhE £ g e
appear ance affjea wittapte fiat rapogsentation) tize €8obnd tdpeesmpthtior] and gugfeiablyniye dki ni ng
a first rep&eseqtatlon of the graphical object and a second representation
WO 01/ 33344 BET}1B00/ 01720 - 125 of the graphi cal object, the first and
second n@presentations being selectively displayable, preferably
cyclically gjspl ¥a%le. ] . aceor di 1% . Y] he
first repr eésue'nt ation (1dn0(flé31 ﬁalee@ngﬁtgﬁggﬁ% Oéj)e <'Su€|(q;‘l 8?&? dgéogd %‘ﬁgdlrsé‘%?léggr?r%ti on
i ncl udes a tepreserda@®urdfithd graploéal phiectgdiapihyivah sesonpé edpresddation efshgrdploéal

di spl ayl ng %)r]gc‘?p[uﬁf ﬁﬂbﬁ&@g”& Rk R1cHRP Iﬁhﬁiﬁ% tﬂplfﬁﬁtreg@se@lta ’anP *}ﬁ%@?éoﬁlﬁd
conpri sing splaying a fFrst representatron of the graphical object, and
subsequent | igpresingghionyi ng a second representation of the graphical object.
10 43. psnmethod according to claim42, wherein the nethod includes

di spl aying a sequence of representations between the first and second
repr esent at}%ens. Aqusthad pbeanvallingdbe apnsaranes efngraphicsd olliealy ie paArsphical pisher
ccor di ng- o eaas e elReh S o AR o kLRl Ot PRIl Sbied?: er  Gecoder
preferably a digital or anal ogue television recei ver/ decoder, preferably ’

being for use W ABndhod 8 @¥itrsNiAP tfSippeRhince Tl REpHIA obictdn A0RAPHEcal BéepPhONE.
20 interface, the method comprising defining a first graphical object, defining a second

graphical object and defining a link element for linking graphical objects.

37. A method according to claim 35 or claim 36, wherein the method further includes
defining a sub-chain of graphical objects, the sub-chain comprising a branch from a linked

25  chain, preferably the sub-chain being selectively displayable.

38. A method of displaying representations of graphical objects in a graphical user

interface, the method comprising displaying representations of graphical objects and

displaying a representation of a link element for illustrating a link between graphical objects.
30

39. A method according to claim 38, wherein the representation of the link element

extends between representations of graphical objects, and preferably the method includes

displaying a linked chain of representations of graphical objects.

35 40. A method of controlling the appearance of a graphical object in a GUI, the method

comprising defining a first representation of the graphical object and a second representation



20 46. Apparatus for controlling the appearance of a graphical object in a
graphi cal user interface, conprising: neans for defining a | ook object;
and nmeanwéor3mssoci ati ng the | ook object with the graphi pal/igiojoerzno. 25
47. Apparatus for controlling the appearance of a group of graphical

obj ects, the apparatus conprising neani {or defining a plurality of

di f ferent displayable groups of graphi % “objects and for selecting a

group of graphical .objects framth lurality of i.spl ayable groups. 30
96> Ropar ot At trecrentiia S5 e S endpsbese Sntsachugtions BrBERETNED dlimisari

obj ects, t herefapsiacadlically displughbg means for defining a di spl ayabl e group of
graphi cal objects. 49. Apparatus according to claim47 or claim48, wherein
the group of graphical objects 35 conprises elenents for displaying a

| i nked chai a1.0f @r@apthbd atcotdingetcdaimadid ivbiereinthe Grsotepredéntatidnaipéludalanadynect s
conprises static, objects and acti.v bj ects. W0D.01/33344 Pgﬁ/ B00/ 01720 -
196" 50, SapPlVeRESteRRd EaforTion i S « i DRI FARCEEPE OBEEL obj ect i n
a graphical user interface, the apparatus conprising neans for defining a
plurality of,graphical . ect. elenments _.of the graphi.cal. object for use in
Gi Sptayi g2 epRdudfra Ry g apiftods Mt obisctin § Otfidhe mgpho

el ement s f ocoiprisingndidplaping i figt sepyesemhiianbf dej gaphicat @bjrct, AndGsuBseg@éntlyf
fixed elengan.connDn éo ins% ncqgﬂﬁg tgf r ijcaI object and a set of
repeat abl e EFRAENAE 8 SCCOBS IPRSRAF ALY o8 ]‘gP§§an a representation of a
graphi cab object in a graphical user 10 interface, the apparatus conprising
means for agsenblin | ural ity .of .araphi ¢cal [ect .elenments. 53.

Appar at us f%f coﬁtl?%ﬁ“faq aﬁ&mfhﬂ%ba%%@a“tza?@ “8 ea{negﬁééﬁﬂ?lg%els dbggF@@g AFugnEy |

t he appar avfuspresanatioss begwemaths fifso andietomd nepresenfatioss. di spl ayabl e
representation of a graphical 15 object and neans for defining a second
di spl ayabl e representation of the graphical object, and neans for

di spl ayi ng #he setomthodegseardngttatany préseding chdpatiether ¢omeprisingsdisplaying the

representat ;9 a136iecRRBIRALUS according to claim53, including neans for
selectivelybgﬁggiayrﬁg th% second representation, preferably when

detecting a focus on the first representation. 20 55. Apparatus for
di spl ayi ng 4 gr aphhé&id Q8488 to dnlydnaBPekigtsUSo 40 ERired bikdhy HBdBSvdriecoder,

(Cji: :B: gz: 28 %eéé{lygyrﬂjéiggarl %? a?ng}oaghé t% ev?sgontrggei E‘/ggc@dgr?{)re el%b%(/: {)éing?oaxl'rlllge I?V?ﬂrl a
television set, or carried out by a mobile telephone.
20
46. Apparatus for controlling the appearance of a graphical object in a graphical user
interface, comprising:
means for defining a look object; and
means for associating the look object with the graphical object.
25
47. Apparatus for controlling the appearance of a group of graphical objects, the
apparatus comprising means for defining a plurality of different displayable groups of
graphical objects and for selecting a group of graphical objects from the plurality of
displayable groups.
30
48. Apparatus for controlling the appearance of a group of graphical objects, the

apparatus including means for defining a displayable group of graphical objects.

49. Apparatus according to claim 47 or claim 48, wherein the group of graphical objects
35 comprises elements for displaying a linked chain of graphical objects, and/or the group of

graphical objects comprises static objects and active objects.



representation of the graphical object, and neans for displaying a link
elenment linking the first representation and the second representation. 25
56. Appamveous3f3ses controlling the appearance of graphi cal PObjEoO0$720n a
graphi cal user interface, the apparatus conprising neans for defining a
l'inked chain of graphical objects. 57 ,fpparatus for controlling the
appearance of a graphical object in a graphical user 30 interface, the
apparatus conprising neans for defining a first graphical object, defining
a second graphical object and defining a link elenment for |inking

gr aphi cal obD ect d.ppadtus Aprpﬂhﬁbluag tlerapdespicayf agraphijsaleshgstt i 4 graphiodl user

gr aphi cal in a i cal user rf ace ala i sing
neans for df@?{faé‘g‘fﬂ%gap}’aé%#‘%‘g’é‘m“é{“%“ ﬁgnsg?r%?glﬂﬁ?ggfahbbﬁ%g'@g 1cal Je%egeng% ns for
di spl ayi ng af thegrapheal abjdécofor e m dispteyireg aavepresentaion iof thepraphidahgpject! i nk

bet ween graphl cal objects. WO 01/33344 PCT/ 1B00/ 01720 - 127 59.

Appar at us for controlling the appearance of a graphical object in a GU,
the apparabls cénprifsiemgnisdemise frohisplasfingw grgphicdl obistt, c@pprissugw set pHiixedf t he
gr aphi cal i j.ect, and
means for s%@%{ltis\?e mo @pﬁté@%ﬁéﬁ?{?? ?cg{&b?&tgﬁds&e%gﬁg{e g%%lggélﬁﬁlg;tnlgons, and
preferably nmeans for cycllcally dlsplaylng the first and 5 second
represent at kpNns. ABQarafe B APyl regféaltﬁ%h%ga%rdbﬁﬁﬁﬁﬁﬁ&ftﬁiégﬁ l%al%ser _
graphi cal object iIn QU , thé apparatus conpri sSi neans laying a
first rdBreddsitase, tbﬁala?ar%ﬂﬂﬁeccﬁl?paﬁmgda?anééﬁ’r@éﬁemb&maniwah@ qfcara@m@ée jent | y
di spl ayi ng @emesond representation of the graphical object. 10 61.

Appar atus according to claim®60, further conprising neans for displaying a
sequence of representations between the displaying the first and second
repr esent at bans. Apparatpdor ednii®lla@cthe dippeardnoe afiya (gr@htchl objactnim a46}III,0thGl

conprising a re elver/decoder o} igital

el bvi oi on BB REEEEdhs for tEoRiE s Hid Mol Hruip@liof s REra on
set, or 16onphjectiandymeansobi dlasﬁnu@ aewhm(bdlspﬁ@/ableremmnmeoﬁ dithe geiphicalmbidcsi ng
apparatus a t A tel ey 5| on
yot em compiianiy® s BpRthe MielindreBle it bon? haiase Rl b R fAbSH.

tel evi sion set connected or connectable to the recei ver/ decoder. 65. An
object in rap r ; i get

cl ass whi Cﬁygontg aglltgygcfcgﬂu%g (;lglﬁﬁ5§q {é:dcut?é H%%‘Efa@g's%?\&ﬁn ﬁ’fla cﬁwhg | ook
obj ect cl assscoid r@hremmtlnoo,l rgeﬁetaélya\plpﬂmem@eg ofocusen thbjfleﬁtrepr%ntamw dget set
for cregping objects according to claim65, the w dget set conprising a

plurality of w dget cl asses and one or.  nore | ook object classes.
55 pparatus for displaying a graphical object, the apparatus comprising means for

displaying a first representation of the graphical object, means for displaying a second
representation of the graphical object, and means for displaying a link element linking the
first representation and the second representation.

25
56. Apparatus for controlling the appearance of graphical objects in a graphical user

interface, the apparatus comprising means for defining a linked chain of graphical objects.

57. Apparatus for controlling the appearance of a graphical object in a graphical user
30 interface, the apparatus comprising means for defining a first graphical object, defining a

second graphical object and defining a link element for linking graphical objects.

58. Apparatus for displaying representations of graphical objects in a graphical user
interface, the apparatus comprising means for displaying representations of graphical objects
35 and means for displaying a representation of a link element for illustrating a link between

graphical objects.



30 67. An object in a graphical user interface conprising a group of

graphi cal objects conprising active objects and static objects, the

gr aphi calwobj/asuts being in a linked chain. 68. An objectpPcvimogizphi cal
user interface conprising a first representation of a graphical object and
a second representation of a graphical _object, and a Iink elenent |inking
35 the first and second representations.” WD 01/ 33344 PCT/ 1B00/ 01720 -128

69. An obje in,a gr i cal user pnterface c rising, a.linked ai,n of
o aphi cal 60 ec(oPRR el Bpltifils 1" SobRGee AT bt R cE IR o ng
a first grapppacais amesing meane fwrldfinibg g ifiap népresentatiprect tha paphiciliobjecedranent
linking the_first and caon raphi cal. objects. £1 An .ohject,according to
cl i m 8o or ARG R iRRAE s < EABM RN C b B e o s Oy AP E M T <

t he sub- chaaml scoopd represgntatidns asclhpréfeniyamkam kedcyhiaalty, dipplefing el first dmd sub-
chai n bei.ng gehgctuygl%idisplayable. 10 72. An object in a GJ conprising a
first repre ERIGIPERHE e graphi cal object and a second representation
of the graphical object, the first and second representations being

sel ectively_ di splhayabl e,. preferably pcal |y di l.e.. .15 An
application6gxecﬁ? %%mgée$8§p§%$gfﬁ%%%%%%%ﬁﬁd%%? ﬁg%ﬁ¥§§weﬁ§3ﬁll IepFace,
conpri si ng @pprabcesmprisingrewarsyior dspthyag adustpepresentatiorf afithographital bhjectzandi gnal
to a displ i r L.D: .carryi ng out
the et nod_ SPsr sPRERE LA R +BRL KGR PRI bER [ TS
clains 80 to 72, or a widget set according to claim®66. 20 74. A nethod,

appar at us, Vi c | € [ WM t i . i lL.ai m
ahorei n thet ook BETBLTESofngth A acs B ALERLAL AP me s AN BL R e

t he fol | ow efgeprpsentations b@weérﬂhpdiésljeﬁng theffirst agd agsiond sdpresbiptateansi s di spl ayed:
t he background appearance; a background overlay; 25 the foreground
appearance; a foreground overlay; the appearance of relief or shading;

t he appear a®%ce ofiPRaiatappcerdingiogay ong ofeclaims Ab 48/6 beomprisinesrigecivaskleendet t o

t he obj @st ; pr3frablien @B oR¥naligudYevitidatbdeBRl/UQBIAS picedfly boing RS wObWARE.  75.
A conput er {o ram tpr oduct  conpri Sl nglfcode for: defining a | ook object;
eﬁg obilert

and associ a 101385 PRI B ey ™ MONEy aphi cal obj ect .
63. A receiver/decoder comprising apparatus according to any one of claims 46 to 61.
20 64. A television system comprising a receiver/decoder according to claim 63, and a

television set connected or connectable to the receiver/decoder.

65. An object in a graphical user interface comprising;:
an instance of a widget class which controls operation of the object; and

25 an instance of a look object class which controls the appearance of the object.

66. A widget set for creating objects according to claim 65, the widget set comprising a

plurality of widget classes and one or more look object classes.

30 67. An object in a graphical user interface comprising a group of graphical objects

comprising active objects and static objects, the graphical objects being in a linked chain.

68. An object in a graphical user interface comprising a first representation of a
graphical object and a second representation of a graphical object, and a link element linking

35 the first and second representations.



35 76. A conputer program product for use in defining a graphical object in
a graphical WO 01/33344 PCT/ 1B00/ 01720 -129- user interface conprising:
code for woovsing a | ook object which controls the appearanteoofi7zohe
graphi cal object; and code for providing a w dget object which controls
operation of the graphical object. 5 7{,s A conputer program product for
use in a nethod of controlling the appearance of a group of graphical

obj ects, ing}udi for |n a ur al f er.ent spl .ayabl e
groups of gggphr §§| é sgr%pn a? eHIa e’r%oénp B ougn%?dearaé{bﬂ{j Bﬂ“f)%j ects
fromthe pl objedts.t y of drsplayable groups 10 78. A conputer program
product for use in a nmethod of controlling the appearance of a group of
gr aphi cal objects, conprising code for defining a displayable group of

gr aphi cal objecAsoh&&iﬁ@gn@hmdnpuﬁemdpmognmﬁMpgoﬁungnmhkaug$mtmsmxmﬂthod
of contrqllj e range of i i cal user

i nterf acg %raﬁl%)l%elg Solb egp%@ Zl ele lmlgﬁgglg f?ﬁ and ?éc%ﬁé %?phlcal%% e@@ obj ect

el enents of the graphlcal object for use in dlsplaylng a representation of
the graphigal o : e Qdu

met hod of p?gduc'?h e ; i co%%n% %B@?@f%rﬁil%gf@rﬁlﬁfﬁ cd &h%mga B¢ Clo’?rl‘f}rr si ng
code for degmaphica ob;e@etthe@bb-fchamdomwrammarmbﬁnmmltuked cisxurapm&sablyoﬁle tite
graphical o i a set of repeatable elenents. 81. A
conput er pr%ﬁ?@%?%&%&%ggdgg%bﬂgﬂg?n a method of displaying a representation
of 25 aOQraphicaI object in a graphical user interface, conprising code

for assenmbl4ng a Hlo A inlycof corﬁk?}r‘?sgﬁ| Cst ﬁpﬂr gﬁrtaitlﬁ)h%?ﬁr{%té%phﬁzal oble& E?Ht er

program pro uct se In a net con ear arice
gr aphi cal ofscent repwselt@gm ofdherprapbicalpbiast dhe frst aed sagpmdyrepresentationglbsipg ayabl e

represent at {30 aRb1adatit PGS DiBRY akpdyfopy. defining a second
dlsplayableerepregen 3 on?p ﬁ® graph%cﬁﬂ obj ect, and code for displaying

t he second representatlon adj acent the first representation. 83. A

conput efspregra I i I r i cal
obj ect . > Comr LorRaBRHGhioh Sheliin d&;?ﬁge* Wieentle B Rl Sl ARMES

gr aphi cal CIFHESING GiPESEHYT, AFMerngnd tpepf%@eﬁﬁmpgaﬁlgml topdisglagpthe cal -

obj ect, an%&h&@'hﬁ%h@ﬂo@d'tﬂe%n@ﬂn@ ﬂltfmlda iGuﬁtﬁ@rnEﬁch%fanS/@Pdlﬁﬁﬁm@iﬂ on and

the second re rgsentatron /_1B00/ 01720
ora ect according to clal or c alms 7 to 72, or a wi get set according to claim 66.

20 74. A method, apparatus, device, object or widget set according to any preceding claim,
wherein the look object or look object class defines how at least one of the following
properties (if present) of a graphical object is displayed:

the background appearance;
a background overlay;
25 the foreground appearance;
a foreground overlay;
the appearance of relief or shading;
the appearance of an object border;
the display of any focus assigned to the object;
30 the display of any highlighting assigned to the object.

75. A computer program product comprising code for:
defining a look object; and
associating the look object with the graphical object.

35
76. A computer program product for use in defining a graphical object in a graphical



- 130 84. A conputer program product for use in a nethod of controlling the
appearance of graphical objects in a graphical user interface, conprising
code for webi/saamg a |inked chain of graphical objects. 5P8HIBWoeTPUL er
program product for use in a nethod of controlling the appearance of a
graphi cal object in a graphical user in; face, conprising code for
defining a first graphical object, defifing a second graphical object and
defining a |ink el.ement for |inking graphical objects. 10 86. A conputer
progr am pr oBitFE {NtFTECe SUBPTHNE et hod of di spl aying representations of

gr aphi cal obj ect sodenfoRpgivilify & ddokusbgdct whichrdoaels tigosfpearahdedpfahé graphical

di splaying representations of graphical objects and for displaying a
representatP@ﬁtoﬁng link element for illustrating a |ink between graphical
obj ects. 15 87. éodeaoiptb@dingtogdgenvljecdtivh chntfoliigrdtion af tieighpdical object.
controlling the appearance of a graphical object in a GJ, conprising code
for defiﬁing a first representation of the graphical object and a second
represent at 7an oA dohput ppigranaprodgteot yse imamethdd of eontoBingahé ¥@leyrance of

di splaying the first .an econd. repr esept atl ons referably cyglicall]ly

di spl ayi ng ¥ &8P Pé%?@g‘?gf’@?ﬁ% Héc.]u@% %’é? POA%'E%H%? B\Bfag o&é‘gr‘ﬁ‘{rﬁ%&?&?ya%r use
i n a nmet hodgotpstif gpphigalndyjeatsraed for seadtmp ia@roupfof gaphicalpibjecal fraab flegliurhkitya GUI
conpri si ng qﬁpelfogldiﬁplaying a first representation of the graphica

obj ect, and®¥OPVUBSERUERt1y di splaying a second representation of the
graphicab object. 25 89. A conputer program product according to any one
of claims 75, to 89, for use w tver/decoder . 90. conput er

bt ogr am profict SeRpPer R e e i SheB8T B i 5 GBS ng

st or ed t heragmupof ggphlidat olijeadsy compribinigvedp fosdeSsiog a ispkdgable poup ofigmplicadf t he
application&jggging adapted to carry out the nethod as clained in any of
claims 1 to° 4% 91. A conput er program product conprising a program for
carrying out the nmethod as clained in any of claims 1 to 45. 35 92. A

conput er - pragramyfor ‘ . clai W
ComUL o5 B B8 Wt S LthoR OB e f
stored t hergraphical pbjzgr iar draphicaknsey imgrfansf cabyerisingetoe oraisfining amiatality diny of

claim 1t Ogrgﬁiical object elements of the graphical object for use in displaying a representation of the

graphical object.

20 80. A computer program product for use in a method of producing a kit of elements for

a graphical object, comprising code for defining a set of fixed elements common to instances

of the graphical object and for defining a set of repeatable elements.

81. A computer program product for use in a method of displaying a representation of
25 agraphical object in a graphical user interface, comprising code for assembling a plurality of

graphical object elements.

82. A computer program product for use in a method of controlling the appearance of
a graphical object in a GUI, comprising code for defining a first displayable representation
30 of a graphical object and for defining a second displayable representation of the graphical

object, and code for displaying the second representation adjacent the first representation.

83. A computer program product for use in a method of displaying a graphical object,
comprising code for displaying a first representation of the graphical object, displaying a
35 second representation of the graphical object, and displaying a link element linking the first

representation and the second representation.



94. A conputer readable medi um having stored thereon a conputer program
product as 5 clainmed in any of clains 75 to 91. 95. A signal tangibly
enbodyi ngv@ooasput er program product as cl ai med in any of PCTABIONS7265 t o 91.
10 96. A nethod substantially as herein described with reference to and
illustrated in the acconpanying draw ng$p . 97. Apparatus substantially as
herein described with reference to and as illustrated in the acconpanying
draw ngs. 1%4. A computer program product for use in a method of controlling the appearance of
graphical objects in a graphical user interface, comprising code for defining a linked chain

of graphical objects.

5 85 A computer program product for use in a method of controlling the appearance of
a graphical object in a graphical user interface, comprising code for defining a first graphical
object, defining a second graphical object and defining a link element for linking graphical

objects.

10 8e6. A computer program product for use in a method of displaying representations of
graphical objects in a graphical user interface, comprising code for displaying
representations of graphical objects and for displaying a representation of a link element for

illustrating a link between graphical objects.

15 87. A computer program product for use in a method of controlling the appearance of
a graphical object in a GUI, comprising code for defining a first representation of the
graphical object and a second representation of the graphical object, and code for selectively
displaying the first and second representations, preferably cyclically displaying the
representations.

20
88. A computer program product for use in a method of displaying a representation of
a graphical object in a GUI, comprising code for displaying a first representation of the
graphical object, and for subsequently displaying a second representation of the graphical
object.

25
89. A computer program product according to any one of claims 75 to 89, for use with

a receiver/decoder.

90. A computer program product comprising a memory and processor, the memory
30 having stored therein an application, and the processor (under the control of the application)

being adapted to carry out the method as claimed in any of claims 1 to 45.

91. A computer program product comprising a program for carrying out the method as
claimed in any of claims 1 to 45.

35
92. A computer program for carrying out the method of any of claims 1 to 45.
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93. A computer readable medium having stored thereon a program for carrying out the

method as claimed in any of claims 1 to 45.

9. A computer readable medium having stored thereon a computer program product as

claimed in any of claims 75 to 91.

95. A signal tangibly embodying a computer program product as claimed in any of

claims 75 to 91.

96. A method substantially as herein described with reference to and illustrated in the

accompanying drawings.

97. Apparatus substantially as herein described with reference to and as illustrated in the

accompanying drawings.



