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| ar ge anount dommny @Hdearathdse installed on a host system 30 One proposal
to reduce the anmobunt of re-coding work that nust be done in order to update
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of a wi ndow i Some gmaphicsl operating systangs, tee Xnwindowt ystem for ewemmpley iposs fewst
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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 HoWe_ver, the appearance is, in both cases, determined by hard coded parts of the widget set
or the window manager, It is not possi‘bie 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 Ilmted‘g Pgrces and nust be updated over a link of |imted bandw dth.
ne exanpl OM3344ch a situation arises when an applicati FFETVBOERYUt ed on
a receiver/decoder for digital television signals. Such a decoder has a

limted anount of nenory as conpared witlhpa general purpose conputer, and
the software (including the |ook of the GU) is updated by 5 downloading

data from a qfgnasksoiftics dnd ﬁﬁmemﬁa&e@évewﬁnﬁ OF Rnmit&fibdnd w tx%h?l%%lf An
aimof this invention is to provide an a cation devel oper w
ability to cdHeh apsityatien aapﬁééréwame@pbhcaaw ssppmmk gromraceiver/deoodsr Soraligitahind

di | t ,
reaaily con rt&b%?i%%lfgﬂggnﬁfch a"&e&&ieﬁhasna ch%r%mft%fﬁﬁ %at&hgﬁréae\ﬁﬁ? ary

and with a mninmumo reqwre trans execution

envi ronment . gereral urpose compder; angrthe wvﬁree@mlndmmehpkoﬁ&nmmxs.@dm@by ded a
et hod Of 5 0 bkRlohig abih fomAAGRICR Vet Bt 3P e 8l iiksibnl ighafl 201! 21
user interface, conpfising defining a Ject assoc a ‘ing the

| ook object with the graphical object. By epr|C|tIy defining a | ook

appl i cati on, {yaan SP SRR P ol pRiGRDh IQLRpaRARALARI | BelBlgs, |
the way in #ppearnesef ap@nh%h@@ He @ngstalpthat@anea@}j eqitro dale;mamnm weitti. a 20
Preferably t hﬁﬁ% ehé 86dind BEhY 9ESe A wit r G’; Pig t he
gr aphi cal obJPrgI(l:It 0 |spm%/ g’hgsucﬁé}gﬂ e or pgﬁgﬁéjters prefe ;gﬂ ytOB%TNng
st or ed |nmne#6¥3fmqﬂdﬁméﬁw<élem’1ﬁ@m¢%ok obj ect may be defined by

obj ect-oriented programcode. 25 The | ook object may be defined by
Instantiating a Iook obj ect class, A |ook object which is defined in this
way may cont it A fastaspeet of thecprasent insentiopdhere iy provided agwetiiask ofecontrbliing ttieat

B i but es. anT e aiephical Gl A RO bt irBRE ARRfRE oy 3 | ook
obj ect can take i 8<finingaloek abipdtiands fromtwo or nore ot her Iook,s, whi ch
can al | owsa | ook §RodiRirtBslo6Kk obfbdtShthithe fraghitilbbjeciof two different | ooks,
30 or allow extra characteristics to be added to the |look. In order to
associ ate the graphical object with the | ook object, the graphical object
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that | ook. Th %181)199&‘&, sqlch €5de O%me%e 213 plde?‘ brIy bemgc 80 in met ory !Fglh exsé%tpfe %hge
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
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such as  Thelook 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 Insome 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.
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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.
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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 graphlcal 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.
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to appearexﬁﬁ@$nmﬁ¥er), with the precise appearance being controlled by
the | ook object. 15 In another aspect, the invention provides a nethod of
creating a pIurallt of objects in a graphical user interface in which a

| ook obj 8@t Thedeak phjectrdass may srraat drawing imethade diet ols) kednvaked ssdrawpatefaned
properties ajmipehedin e gfé? ?Hé‘twﬁdﬁet Elgﬁ t&f@@%@%@%&%ﬁ%&f in ?&g‘g

wi dget class, is instantjate | ur al 'S defrned
properties Araigg methodsefthedepk pb Ject class, The look object class may also export propertics

which provide data relating to elements of a component.

25 Thelook 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
clements 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 2 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



control operation of the object. 20 In another aspect, the invention
provi desWQ 383M4d of inplementing a graphical user intePCIEBOMIZN ay for
an application execution device (for exanple, a conputer, a

recei ver/decoder for a digital televisign signal, or another device)
conprising loading a w dget set as described above into nenory of the

appl i ance, G | ' | | ’{“ﬁ%" ’ | .
interface tﬂﬁ/{ 1%13%18?%%@@2%% gési(l:l%ﬁx%tggedg g@%ﬁ%‘%@“ﬂp ay%ﬁg%hg%g.J ectnéh on
t he di spl ayontrol thedovkeobjnst bbthe abjsct; aad agvidget slass isdnstantietsdarhich jscdefinethet set
may be | oa ' ; ' RYiecPy being downl oaded in a.
channel wi &E&ﬁ%%g’?@% '?ﬁ@%@?%%&g%ﬁ({n%% I ecgnot her aspect, the

i nvention provides a nmethod of updating the appearance of a graphical user
interfa | f h LBl : | WHkbiddi _
et udes a b eblod s8berdfe 1SR PRI BRI HOIeE & e WBKGRIEL SRR,
obj ect cl adypicallyrstazediipdustange mesone of the widgetelpssdnstancess. 35 | n. anot her
aspect, the invention provides a nmethod of updating the appearance of a
graphi cal WO 01/33344 PCT/1B00/01720 -8 user interface display of a

recei ver / d@yehatrofling operdtiop, itis netaesessarily meagntdhatithe abrigct ks fgnetpanal; whereas udes a
w dget set ' . | A dBEETBF Yerfm i /g%‘l‘u 2r in.
whi ch at Isgg%rg %ﬁg@@%%@gﬂnﬁﬁ? P%g%eod%rect c %ss ?ﬂsg%ic?lgﬁﬁ%xﬁz ed t%qfhe
recei vel debisdtemaysinply hedeserative; sughgs synbolyer parta pheamposite pbigets| Brusshgynal to
repl ace a eftiks! AR @for RIS whichTontrol opBRtibA ¥EMRE 0BfRcErhh B TittiPmore than |

correspondi'ng apparatus. In particular, the invention extends to a

t
recei ver / ddlstsammethe basipofnetionyfithe phiect (fasexyuple o apnranascr peinter), withdke . | n -

anot her aspegh rdnd¥ 88hi SshtiRI1CY b 160k GHpRt.i cati on execution device (for
exanple, a loseél prr%uter, agrecei ver?decoder for a digital television

signal, or another device) for inplementing a graphical user interface,
conpri sjNg 14 2REREORIPEN, théRIVBItion FRO¢Hdey s Aethbd bf Sieiting 4 Murality PLEBjedMinG Si gnal

to a display, the nenory havin tored therei.n a programfor_ carrying out
any of t he gRphicatrserja ?9%855863@,?‘ 0&“&3@?3 W“WEE%‘E&@%PE}‘ @85 BI%F%«S*Tssabove;
or any of tif\gefined plopértiGsand/ofmehodsticiodonitél.thellbok of thaubjeets; adin widgetelagsnses,
t he | ook ohjec r. L oo ject. class.preferably defines .how egast, . one
of the fol I w%&gﬂr‘iﬁ ‘E‘?’g °?i‘?“°5r"é§"é‘ﬁ 18 ?Fﬁ edg"f%%ﬁ%saﬁndg%jr%eﬁ"‘igrw ih
di spl ayed: colugollopetaticioofittle algpetar ance, for exanpl e a background col our;
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 -



a background overlay, for exanple a | ogo; 20 the foreground appearance; a
f or egr oundWOM3PIK " for exanple a logo; the appearance of PGRBOHI720

shadi ng; the appearance of an object border; the display of any focus
assigned to the object; 25:the display ofgany hi ghlighting assigned to the
object. The invention also extends to a conmputer program for carryi ng out.

any of the a e h d r Ie nedi um tored
t hereon a pr g‘ggfa‘ﬁ%ef%‘% c@%fl%%gre%&v ({é%ﬁgg?o tah%glgag sﬁ%’{ ﬂ%’ h$ %nt i on
al so ext ends itdudena smidget setdsidescribed abave&Gored mamearaory dﬁtba mavafdeeds@eth Which

perform a net f a re | G The, i,nvention S extends.to a
net hod or apﬁg%gitg erse%%c?%eﬁflﬁ% %“gg’%égsﬁ?ﬁsﬂw ﬁoetsgfeﬁexwr?dﬁcq%& rae“'lielg‘e! o the
agconpanyi ng being\parigfa digial|t€ldisibn BptlPitcéplaceidbidl Wk obRdEldss 35 Most

gr aphi cal user interfaces (GUJ s) display various graphical objects, sone of

whi ch can 01/ 33344 PCT/1B00/ 01720 -9 be mani pul ated by a user ("active"
obj ect's) and Themeventiorcéxtands toodore$ponding eppacdyis dh particulll; eednveatiyn extends o

compl enent - oatieenieRs-005 Rl b AR bR o) sR-EIRERER o oxampl o, t he

di spl ayed graphical objects preferably share a naln colour and texture and
font, where ?&)gro eri ate, 5 A gesixgndsc ﬁ"’i’ | e re|

the graphi caf® BR-aE Apecth theanyenton providesan %pp °P86"?3“ ?n ef’(éce |e§@n§F’a?ph| cal
obj ects dén bmnmhtberaedecb:yeﬂdwodm efor a digitalr téldvgloﬁmslgzml as:pen*dthaf dévire) @nesent

I nventi on, 0 at o hi_.ca ects js a terabl e.
According to @%gﬁgngfgg? %g?hf:ﬁgger ven ?Sﬁmp%ﬁzg?éaf%cﬁfs?r f"ﬁtmfyoﬁ"fi HBup 10
of graphi cal fmbplpuﬂtlsgasgﬂltcearth&ﬁlay, thimmowhnvmgrsmm:ith&angprdgfarﬂ foe caliyinp ayed
gr aphi cal nge r _aspects. of the
I nventi on, whe%%§ Ofﬁ@ﬁm ?so&%)&ibgc?%oé{gfv ?G(ijtﬁﬁ O%JFeﬁt ng?cp 8?"738 e° the
preferably bmdgetmdemibed)abqvhe gr aphi cal obj ects and of the Ilnk el enent s
are 15 gRangeable. Preferably the | ook of both the graphical objects and
the link elements are the sane in the | ook selectable by the user. In.this
way a cohe r ehtanly obthe pbgve gasep theyleek abjrst erdoakfobjegt clash px;&lrab@bglﬁmesshowat ldast

Sel et ani e | eI foRly e PRikrets G s 73 phfiftcal bfect B fisdgl” 0121 " 1 S
di.spl ayed. An aspteé améawm@mq,&ieémﬂb@@ﬁwmmw, of controlling the
appearance of a pj yicklohdd overlay, for example a logo;

20 the foreground appearance;

l'

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 (GUIS) display various graphical objects, some of which can



of graphical objects in a graphical user interface, the nethod conprising
associ atWRQVa3¥hok object with a plurality of graphi cal PEBR72005 | g
preferred enbodi nent of the invention, the-plurality of graphical objects
conprises a |inked chain. Thus preferabhly, a particular |ook or design can
be applied to the chain or linked list as a whole. Preferably, the | ook or

desi gn can Led- L d®, oHid |} | pede }; 2O R _
[ n'degendent ;e/m %ﬁﬁgh@/glbggﬁl%? (?gﬁgn?ﬂé%ﬁ?gg s%l?)n%g{ éehr g%ﬂgfg‘ga{]f [ gﬁgﬁbl ists
30 or gr apPrefeablypgsds described abeysetbe displayadesranhicahebjeots ase prefarehly designedénl of

di spl ayin | Gﬁ'&‘ c?;?lrno | | Ag. e ofJ
pr O\F/) i d%lnggﬁegrgpﬁis;ﬂg%ggg% Wuﬁ?fa_ It oi)dg?ain&; xg;?'egggfgg‘e?@ggfsg%y? ogps'
of graphi cgraphisakeectspe¢ y sharee mamgeodouy c g > eApprOpnatef r om
the plurali . ' el . PCT/ 1 BOQO 01720 -10
Pr'efgrab y eél%ét‘:ﬂéc)%gié%%rl seslﬁglgoigﬁﬁféhggé%ﬁ??%gsé group of graphi cal
obj ects and associating a ook object with the group of graphical objects.
Accor di ng t | i L Stivial o2 ing the -
appoar ange BpirEclsBl By RPIObE ! fe by %ﬁ%‘?&’%‘?ﬂ‘?ﬁ%ﬁ%ﬂ&%&ﬁ?%ﬁﬁ%ﬁgg

defi ni tng afkﬁcquinsyfatﬂneasgmswé thst prgseaip verfion, prsiferably theNogk of static geaphicel atn
appar at us cts,
ppar. oBlects gs;ap%%bie. ')&c&rﬁﬁg?@éﬂ?ﬁb@c@G_Pth@inv@nﬁﬁsrf,)rigfég%?lﬁ E&n&mafg?garpg

t he appar at 1 ng _ nmeans r defining a_di ‘able group o phi cal
obj ect s10 10f graphies] shiegtsisplterabler ddwume soherm 6?8@@10@9%&1%&%@&@%% group
differ fromipeobisinegsentation —of graphical objects of another group, for
exanple in one or nore of colour, shape, size, texture or pattern. 15
Preferably the group of graphical objects conprises elenents for displaying

a |inked cRgjareféénclidMhécaadpecRdE B ifvenfior WheRUrpHiGE oSS Ind kMG al

obj ects conprises static_objects and active oblects.  "Thus the apparatus
may conpri e displaysd.prefergblydoth thelogk offhe graphigal ‘%ﬁ"@@?g of he dink elemepts igtgi ng
20 di ff gy eRharlgestis PRfedBN tHé ook B Ktk tidlgraphicdi sijeaty A tBe BRbtieMbntOMe@sd. S rom
a first group differ from is}p%aged ]?lé&ghi cal _ obj é‘}tl%()f'ﬁénm hgr, éﬁgp in
one or nor &8¢ ndhe logk sel by the geer. g a&Ph‘HS‘ét or qigplayed o ?iﬁ% nt of
t he graphi Ggadphithi st5éds éan behehitvedst group may differ fromthe arrangenent of
25 the graphical objects in another group. in accordance with a preferred

embodi ment of the invention, the group of graphical objects conprises a
| i nked chailiprefengd agletiodfithedbyention theRoak afithdéhajn isiselettabli endepdndently of the

di spl aygpl g a5 ¢ 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 listas 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 ofdisplayable groups.



a linked C%)IJ] i%the QU . 30 Oher preferred features of this aspect of
the invent 'OV 8P descr i bed above under the heading Di spl#y¥Bgo/e37aphi cal
bj ects. BU LDI NG GRAPHI CAL° OBJECTS 35 Most graphi cal user interfaces
(GUJ's) include various graphical objects,jgsome of which can WO 01/ 33344
PCT/ 1 B00/ 01720 -11 be nmani pul ated by a user. Such graphical objects

i ncl ude wi nd j W&"ﬁ?ﬂ Mﬁﬁ T Ly. includes
sever al diffce)}:%%e{%?)?glggno _eact &?:g.p |E:n§b¥%%ﬁﬂggb}e o‘rlpgct aﬁ%geﬁ{bh%tség may
be arranged fasgociatingdilenkiabjectwith thegrapp of grapbicsl objectdi al og boxes havi ng:
different sizes and/or aspect ratios. 5 Wiere a GJ has, for exanple, two

types of dialog box, one being half the size of the other, each type of
box is fornulétcondingte theinvention thereispyevidad aamethod ofeamtroBinglthecappeariive n€at he

QU incluge i q . - of di d/ ar.

i er ont 1y o T epRBHTREL e iefiof el g dtpiy e Bp Bliioficnt on
use of systermbjestsources. 10 An aspect of the invention provides a method of
controlling the appearance of a graphical object in a graphical user
interface, the method conprising defining a plurality of graphical object

e Ih ement s ) of ltAieO provided is am appajatus orfcontralking theappeamica pf mgroap p?ﬂmmtﬁédrt]sp n Iof
t he graphica %@h‘% . : t . . ti0 ovi.des .a qgraphica
obj ect el emarﬁw I ngﬁ‘é" aptllggng@??&gg%fl%g? }shfralya\?ﬁ? "t¢{° I(Eh ﬁfr&rapél}c E?l‘?-"é‘%' obj ect

elements & formthe graphical object. Were the GU includes a nunber of
di fferent tygpesteab] Bt SR Blab ik a1 964 ' en es Wil
of ten have featﬁreg iﬁfp(?ommn W ?ﬁﬁ%tﬂgpjegg%%lg%g&upﬁgkggﬁ%lg?reé‘géey'g;%rrpl e,
wi ndows and i96geaphisel ehigsctsefanether greup, i dxawpledn oo of selmer, supacsiz, as
each other, ydhgedl bhighgnce between the different types of boxes being only
in the length of th edges of the box. By providing object elenents for
bui Il ding the graphical objects, advantage can be taken of the commn
features 1 PRy HRYFoupldl BabRica ObjelRbofipfh Vel k% 2
obj ect el enents) c_gn blé?éougsegﬁ%occr ejaCte gﬂ?ar gg.ﬁuﬁggg%spiag%?e@g%ﬁ%npes of
the graphi caPts@phiedpbiedtie graphi cal object may conprise, for exanple, a
w ndow, a dialog box, a push-button, a scroll-bar, an icon or other
on- screen objPe(i‘,t. Tgle ggrap i cal, object may be "active" in that
. referably the group of graphical objects comiprises static objects and active objects.
Thus the apparatus may comprise a library of groups of graphical objects, preferably having

20 different looks or designs.

DY

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 GUIL
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



30 the user can interact with it or "static", for exanple features of the
backgr ouW®.01a3344spect of the invention provides a graphi ESTABHAZ0

conprising a plurality of graphical object elenents. 35 An aspect of the
i nvention provides a nethod of displayifg- a representation of a graphical
object in a graphical user interface, the method conprising assenbling a

| | H . . . 1 i ]
Polrjinat Ihéygﬁjae 6%33%#0 ) gaé%sacgulﬁéﬁirﬂéﬁ %fg_]%&s iriciude WirdIdWs Cdihlog BbRS tn@bREENL S O

n aspect of  the invention provides apparatus
for form ndudtons. dPe GHI gensrallytingludes several idifferent typss of mgmnhe@! objers, for .
apparatus c | Sl | g dﬁebﬁr : ' obj ect .
5 el enents “3%%’8?‘% e g%ﬁgﬁﬁggfﬁeeg{@ﬁ nfgg%éﬁ( of ﬁdéﬂf)%%%ﬁﬁ?éﬁﬂf '
provi des ardifferpitisizss andforaspestration devi ce for inplementing a graphical user
i nt erfacg, conprising a processor, nenory, and an output port for
outputting a signal to a display, the nmenory having stored therein a

pr ogr am f orWbere p il das for exzmple,ptva typesof diplog bax,iong being balf thesige ef theether he

appl 1 cat| o, EEULARA iRk SPlaVaLR e sfygeﬁiaw&évdﬁ@dﬁéct.oﬁm@reﬁmﬁﬁ'

tel evi sion. n aspect o e I nvention provides a coiputer program for

carrying ouncludesst latge mimben of diffeyant typss of dialogdiox smilior diffsers dypesiofothet s of a
hi cal opj.&¢ | o . the . S f th hi cal
graphi ca ?%‘PS‘E‘{% ?ﬁh‘%&"’%@ﬁ%ﬁmﬁ@‘“eﬂ e Of &Rtef Wsothh@Re O e graphi cal

obj ect bei e nu r and configuration of the el enents.
20 Preft@ably, the graphical object includes a plurality of different sets

of graphic %n‘ g@gﬁ%fftheﬁ#.@égiﬁ]@% srovides h Rcafda)0f coitRIIRIHOSprRERASS of a MrApISLas

defining a plurality o ferent sets of graphical object elenents of the
graphi cal otjestin a graphjcakuser @%?%Bﬁi“&%@%}“@ﬁ%‘nﬁi@m %PIH%‘»’%@%?H}%"@} ~for
exampl e, g elerdbiPorife Skt Btuse Aldisplaginga2eibsertbtiG YIRS graftial

efe

exanpl e, e the graphical object is a dialog box, the sets o gr aphi cal
obj ects usebach nake up the box may conprise corner el enents and edge
el ementgs For exanple, a rectangul ar box may conprise four corner elenents

and four edge el enent which link together the, corner elements. 30 Wthin
each set of ’él‘@PﬁSﬁt@,tﬁf Haysptigy, \prejades; gf%?"z’hﬁ"’lt 158% °§f“e87 Rt ,ap‘icgrf%xarrpl e
having a dichibffatibh withother plaphical dbjdceeltmtntoto familttergraphicalicbjecthus t he :
exanpl e of the box may conprise four types of corner elenents and two
"types of edge elements. 35 A push-button may conprise two side el enents and
a centre el weerttheidUhintladeshoswmber df pliffictentdypes of tke sameegraphipalstbidstitthon t he

graphi C% O(Bh%l%;lt &%est v%ilpgﬁenFl%’ve FEARY o Sorlahbh 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-butten, 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-




WO 01/ 33344 PCT/|1B00/ 01720 -13 button may have a centre el enent i ncluding
an arrow sYRPIP3344. STOP button may have a centre el enentPGTIBOYURATAY a
square synbol. The side elenents of the PLAY button may be the sane as the
side elenents of the STOP button. 5 A lihpary of object elenents can al so
be used to form graphical objects having relatively conplex shapes. For

exanpl e a vary : !ﬁ%ﬁ I .l boxes could easily. be
formed from ?@#ggébﬂ%g% 0 squrg{ gﬁi?f@&?gﬂ? %n%tfi si ng box edges, corners

and intersection points. 10 In a preferred enbodi nent of the invention,

t he graphi cal ' | . ‘corper” el nts. whi ch.define
t he "cor ner S,Ang.ir?b &g{)%léés]ﬁllv%kﬁﬁ? Rgc%ﬁr‘%ﬁﬁl 8%%‘8’bfi°‘g'g‘?£§ﬁ{f pg‘ﬁ%éﬁcfw E5PGat | er
el.enents, t hasexinteréace,dlie appiratus comprismgvaeansir assemtding a phueality afgraphitakubjeehape
of the graphi j et . t box preferably has four corner

el enent s ZSﬁdegeﬁlng&?% ?{ny_e&’gfhx?aﬁpﬁjg?rﬁ. el enents are used to fill the box
between the corner elenents to create the box of. 15 the desired size. The

fill | | . . he. di.ment s bel . diff t
Lypes of 111 Bt ofthe ienliifpldes ol rplifioR TRGHER Ao s tromptting
types. of. euphicaliussrdnterfacetoomprisihgia hrosessor,anenony,ratidus outbntqfoetr fabdutputtiey

filler elenmept; A equi red.si ze .and shape of the
20 graphi cal Q%%F%?:‘ﬁ aﬁlﬂéa’&n}ge?ﬂéggmgyiedfl%sg%f c%/tﬂlgrﬁ Ia&mgqricﬁ?ﬂﬁg %ut%f‘?pﬁft fixed
el ement s 1@ndofiths gventiony epeat abl e el ements. 25 The invention al so provides
a method of form ng a graphical object, the method conprising providing a
set of fixed elenents and a set of repeatable elenents. For exanple, for a
wi ndow or boRrefarsidy st aplichtioneekecitionedavice manpdsespa rseivetidecoderndrsdighsl  any
or nament at i opidfi.t he box, those fixed elenents being fixed for all boxes
or w ndows. éo ofn'that sort, of whatever size; the set of repeatable

el enments are used to build up the required size and shape of the object.

Pr ef er ablyy, I Y- To kovadhs 8! ' ' {0 i ngtance
of t he-grapnpaalpoB i im9aon prolRtes 2 cBpR proarhthl Sl £ichoa o e e
edge segnen®¥eRE- centre pieces which are used to fill in between the
corners. 35 The.size of the repeatable elenents are preferably chosen so
that the nunber of types of repeatable elenents for a particular object is

m-ni ni sed. Fbe ebject plsmenty of agranhical ayiscomayp alk he thecmne, Bigoyizziand 6hape 1 4
repeat abl e eéﬁﬁ@%ﬁ il 6bjt BERE Atk nikdaBYARe ABMieR Snd SRErak BRbdeest
si ze of gge grap ixg‘al &gbj ectérequilred. Thus the mem)r%gmta %ﬁﬁ%% |nt".'he
st.orage the "kit" required to build each graphical object can be

reduced. 5 Tineferdbigihd Saplib @bREOMLINES Pplitalityddt BIHERRNel dfPraphicdl apktrcal

object, the kit conpJigsi se .
J elements. %fglla{;'ﬂ', fhe mc%hod aspect includes defining a plurality of different sets of

graphical object elements of the graphical object.

j=¢

25 A setof graphical object elements may comprise, for example, comer, 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 comer 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 comer 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



of fixed elenments and a set of repeatable elenents. The invention also
provi desWQ O3 Mbd of producing a kit of elements for a gFSPRPOMT8y; ect ,

t he net hod conprising defining a set of fixed elenments common to instances
of the graphical 10 object and furtherizdefining a set of repeatable

el ements. The size of an object elenent may be adjustable. Thus fewer types

of obj ect hﬁsﬁ?gﬁgﬂl%@%cénﬁq%;]&&fl fn@luﬁi’h@%ﬁ anawwyﬁsolr &B?@P%u@bhﬁ?he%ve dor the

exanpl e of ength of th ge el ements nay

adj ust abl e centre qlm@tm;udmg 3 squgee symhele (The sidg .ﬂmmf tw%%mm rwabm d be
created usi e STOPBiksh. and two types of edge el enents
(in this é}zqikgsg*ﬂ\%:d%ﬁ ca?Jagggﬁge)?ﬁﬁnents of adjustable |length and hori zont al
edge el enents of adjustable Iength). The invention further provides a

met hod of O fpla@Ybféh jéet efeﬂ{eﬁéec% alsh 99 us&l 18 f&hagiapmadl &Pc@%vm@@elﬁt’i’ve&

gr aphi cal user |nter ace e et hod npr|5|n assenb lurality of
gr aphi cal @D]'npbﬂ shepesBor example @“&M%f complex s s@Sﬁ'ﬂ}qgsb%escﬁ%M °&§‘1th a
set_of fixg oﬁxh%ngel@ldtﬁﬁlﬁvw}&t %lé?ﬁéﬁi@béﬁidnsn@% bbﬁ%éé@%ﬁxe{%' SNt S.
25 The |nvent|on er provides apparatus for co | ing the appearance
of a graphumanseczsiop@etnts In a graphical user interface, the appar at us
conprising means for defining a plurality of graphical object elenents of
t he graphical object for use in displaying a representation of _.the

graphi cH) dnjacereterrsd embodizasnt of dyi ineentiny. the graphicah pbisst includesiat deast g enent s

for use in« ‘%rﬁeﬂ”aéiéxﬂ&t@w&mp&malth@%aﬁ orCRMREi 6f he glaphital Bbjeéti 268
el enents common to | nstances of thecﬂ%“&l ch% obj ect an set _ of

r epeat abl e piyralifg of &illersienyents, the\pumb 1wy ﬁ‘&Fé’t“M%”F‘ﬂ?e
di spl ayi ng (2 GPIpRRAISHdct. T3] a xtHoR pRfeatly mjmﬁtcomeﬂelamaitam chlhraus_,er -
I nterface, the apparatus coppr f‘é ﬂ n%ans f r asseﬂg_ﬁrgsq %I utﬁ g of WO
01/ 33344 Peffillengrmamtsare usqdt ‘%j £ RO BEWER the FOTRETSIEIEILS topreats the bo 05 i s
of partjgulifd dathéaiz80 ertetilleh @leaihls it dIDbe i s’bﬁie lmw&f%mmuhmty\baew,scr een
tel evision; _the as ect atio of the a{g(?hlcall gct n §@¥
adj ust ed by 'ffﬁﬁ‘n‘fdﬂ?f‘d er glemEntH 8 Y57 9T FZAgPIe TR ﬁfﬁﬁ‘ﬁ? s & enent s
conmpar ed Welige él8es,ap biildiboxebpmbwintiows.a st andard tel evi SI on The :
i nvention also allows variations in the graphical objects to be made
easily, for exanple enbellishnents and ornamentations. An object el ement *
may COMpr i ﬁefarablyrtham'ﬁnt elements are repadteddo bnidd upl & I@mllmdasll'@ginﬁé of thehuge
vari et yzdaf fh eﬁ}@ctObJ ects having different or the .

graphical o

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 comners and
any ornamentation for the box, those fixed elements being fixed for all boxes or windows
30 ofthat 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




sanme ornangntation can be created using the present invention. . TOOL TIPS
AND MENU CHRIM8334 G aphical user interfaces (GU's) gener RCHIBONEI7Aee
various graphical objects, some of which can be mani pul ated by the user
("active" objects), and others which caniqgt ("static" objects). The

graphi cal objects, -in particular active objects, are often identified to

th by i L i i i . trati
what the g apTheaaple fthflts SR bRy bARaEAAI o ol MRS oL bE bt )
PLAY funct i orebjeatrequitetu@busshe merory takapnp ini thestoragead theer kitthreqfinaito beildeack an

i nprove the '%IH?CI t he graphical objects as well as
assisting i n\étlg, syalngog%ga I o%g%'#gg’he display. In particular, where screen

space is as a premum icons are particularly useful. An exanple is a GUJ

used for r geei . gl el evi.sion i ich the icons are
on- scr een% 23%??:%'%@{ grfsﬁzggo;m{ega H?gpecl)‘%‘éérng%tp}oan m?"kgbjfc&%%?‘% PORPTSTE 5 £ or
ot her on- scr eéfixéd glementsand afset ofespmateble elemienisr owsi ng. The resol ution of a
standard tel evision screen is relatively low and, for legibility, any data
appearing on the screen is required to be relatively large. Al so, users of

a tel evi si onTheinvemtivpakb provisies a methohef produsingtatkit of eteamnts\fivengrastiicl objbet,
television t ;ﬂgﬁy Y i for ampl e, ., a personal conpufer.
Thus any i co%q%n tch)?pﬂ%&p%dee‘gﬂrﬁga g%r??ﬂ% e?e %egzéf&gglﬂn g’rlgg?’g&iﬁ%?ﬂpgp"ﬁt

rel ativellp | abigetand fiirther defmings sebofirepratable ebomentse anount of i nformation that
can be di splayed on the screen at once. Thus the use of icons is

particularly advantageous. 35 Effort is nade to choose icons which clearly
depi ct what Thesige efaniobject eleshent map be sdjustabloe Vinrs fewarntypes ofolgearalements are

unfam |iar wid,h: j t 01/ 33344

PCT/ | BOO 01%&&- 1 c#egfg? l}# 2&92 I egg]?%/tgbﬁﬁoﬁ%{/%@pm? Eh\ﬁod%uﬁﬁgvg‘g" g}ﬁigﬁq %ie to

have the grapsicdes clempniemay beadivstabled dnithis eyl adarge nemberrof diffdognt hott shapes

expl anat iign, o ] r ct.of the
p 18N, cREERLGEtdd\Ring sﬁfj’ng £ Yok l‘éﬁ%&%n{sﬁfe?d g%’p er§ ggg%geoéfﬁ}%c%gs? %lﬁ

invention provides a nethod of contro g Scal 5
obj ect in a €sg vertigal cdgeciemnents ofprlinstabledengdlf andihogizentsliedgs eletnents ofjaghistable
representatippgj. a graphical object and further defining a second

di spl ayabl e representati on of the graphical object, the second
representation being displayable adjacent the first representation. 10 An

aspect of t Irpnd ifveplibh RIHERWIAES nﬁﬂﬁﬁ%@@@pl&&fl‘n&# ép:leééﬁiaﬁgn 8t Lot %je‘gbl ect
on a GUJ , the nethod conprising displaying a first representation-of a
gr.aphi cal%obPagrp é"a?rgﬁngr&y?’&f!%ﬁt@ée@mm@m@%m aplpgglityof grapkica) objpdti cal
obj ect adj acdlérherthie first representation. The first representation
preferably conprises an icon. Preferably the second representation 15 is
sel ectively displayed. Preferably, the first representation is active, so

- that acti vatFrefyrably themebod cogiprikes displaging a sat pf Sxed Rleficiit® Bnddispliyiry apMrala)
action of t 'B?r&feﬁ&ﬁfe%f’eheﬂgl ect. For exanple the first
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



representati on may be a push-button. Preferably, the second representation
is a texWOIYIM4cription of the graphical object, for exZfpiR0DIS, g

i ndicating the function of the object. The second representation nay or
may not be active. The second representigtion is preferably only selectively
di spl ayabl e. Thus, preferably, the second representation of the graphical
obj ect doe he screen all the tine, only 25 when of _
assi st ance%ﬂgcﬁg&ﬁgt’gr@eﬂ%ﬁgi‘ erably the second representation displayable b
focussing on the first representation. ~ For exanple the second .

repr esent atpy@ inviRNorPislof pRficelasddvantast il appliatiéf OF tHedfvenBon!oSeide-se@ed he -
first representation, for exanale b%{, Tr‘rlt) E,Fré%[ﬁa focus tq it _ using cursor

keys, or byelevigiompthe agpest 1o ekthe graphis ap pe easily pdjupted Py chadeingthe t ext .
represeny atnhﬂ.@ep& diztCorIhepapliad] oBfebesléméris Sinipared Rith Welgtdphical Btgj@d’f&‘or g or
exanmple in a box or in a wndow Preferably the design of the frane

conpl enent stapdarf elevigiehed to t he design of other graphical objects-

di spl ayed, especially other representations 35 of the sane graphi cal

obj ect. Thus a coherent design schene can, be obtained. Preferably the
second r eprlaginventiqnalsojaliows yatiationsdn thegranhical objectsyta be made pasHy fobsXagplspl e by
l'i nki ng th%ﬂ%sM%ﬁ%M&ﬂsB@ﬂo@fe@?&eme&ﬁa?%oxhbmohﬁrﬁdﬂ&tﬁ)h kst :

representation. Thus the user can see npore_clear|y exact .Q. What t he

text delbr ibgtineludethon fialog boxes AWMLY VATIRLY i diflgeent sy FeRepiPrdhg  nk
el ement f Okarhé Biflafidntatiéh Ednfb%tcrdfa&laﬁﬂﬁnglﬁie?ﬁrbaﬂt inPeritiddl. t he second o
representation. Preferably the nethod includes associating a | ook object
with the first representation, the second representation, and preferably
the |ink ehgyonTrPSWND MERUGCHALNSt he first and second representations and
the link el ement share features of, for exanple, colour, texture, and
shape to give a coordinated | ook. The | ook object may conprise a plurality

of separst Grhgiidal 082f Bdrfaces{GUIY) gtnerallydncladenatiods graphicatebjedts sard aflwisich f or -
10 the vario represent ati ons .and link ele ts. .Lhe inveation f.urther
provi des acﬁ%uﬁ?fBﬁ‘EB‘ﬁat&?ﬁ’b{hgiﬁeﬁﬁ a%“’ge r 8§ﬁf'§a?“r5§°@}°ésc‘¥'}‘° ?laém?%gts%aé‘ﬁ ORI i si ng
di spl ayi ng The giaphicalrobjecssinpasticulanadiveohjectys arstufien identifiedto thelisepbyicony a -
second repnLese t .Of . |cal -ob | | |

ol onont 11 ACHEReoRpE; pibdifs 45 Akl kR widl e UMl bils BB,
The i nvent iesamplepa/battm fopparying eutfadtLAY fenctioh imay in¢ledeagrpicon ceroprisig an -
gr aphi l.eCla.d R : . k5] Wﬂ . fping a.
first |sp%§blse‘kfr}é%rngg_ieﬂn?ntlontﬂgpggﬁtagﬁ?gﬁzggfﬁfg%ga ct aﬁ%gﬁgegﬂg%ggr .
defi ni ng a assistivgdn easy peigatianeof thegispdayht ati on of the graphical 20 object,
and neans for displaying the second representation being adjacent the first
representation. Preferably the apparatus includes neans for_ selectively

di spl ayi ngIn g@tig\ggowherp SPPRSBIAE At 35 @premium, icons are particularly useful. An example
is a GUI used for a receiver/decoder for a digital television in which the icons are on-screen

A

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




preferably when detecting a focus on the first representation. 25 Accordi ng
to the i nv¥ B34t here i s al so provi ded apparatus for di SMCEIRHGI720

graphi cal object, the apparatus conprising neans-for displaying-a first
representation of the graphical object, ygeans for displaying a second
representation of the graphical object, and neans for displaying a |ink

el ement | i nki the first yepresentation and 1.h ecqopd representation. 30
Where the gr a%%tfl?aff’prm Ctl'iol Sev?rnftav °3§#al?°n“"§ﬁﬂ f’]ﬁﬁ%ga eﬁ@q g‘&@&@?@ﬁ%@&"ﬁm ow,
pref erabl y t hidentified omthe s@ponchyartexttekplanation, deqaasetthedcreet maglibsqpnmitesiclstiaed) or
linked list. Preferably the nethod includes defining a |inked chain of
graphi cal object, the first and second representations being displayable
as |inks of aAsimspest offherinventioeplosideonmethbd of eptrolting thehppeirsce 3ba gagtied abl y
t he second.representatiopn i s jn a sub-chapn. Preferabl he sub- chai
br anches i (IS Mt sSeshofh Soogpiing detining i aveble EpFSPRet B, An
aﬁpect 01;]. t h{%r&pﬁ@hbﬁjwaﬁdﬁm}@ﬁdemixg #qeband disphilyalsie f@;@eﬂﬁt&ﬁff ‘dr?md gxmrl]mtl
t he graphical ,.obj.ect c risin drst represent ati of the graphica
obj ect and, ﬂbgghgﬁp@ngg%égﬁep@g?@beng %f@?ﬁa&%@?ﬁnﬁmg’gﬁ(Smeﬁ%tﬁg%ent ation
of the graphical object adjacent the first representation of the graphical
obj ect. An aspect of the invention provides apparatus-for controlling the
appearance of a graphical object in a graphical user interface, conprising
means f orl@lefAmdspept of the inséntion provideni aiethod offisplalhgtatpeapbicaldbijscabn #GXRake and
means for defini a second.representation of the gr.aphica bj. ect t he
second repreé’éeﬁifogt%%’ﬁn% @’%‘f”gﬁﬁl §§§g§pgesg1&hgggt?g{a C3tio %"Pé "P“gé*sé’gaéfﬁgaﬁ i on.
An aspect of stdoad reprezadtation gfitiee/graistdcah objeqipljacont the first xepeesentatiordevi ce f or
i mpl ementing a graphical user interface, conprising a processor, a nmenory
and an output port for outputting 15 a signal to a display, the nenory
havi ng st or e@ht fiest epresentabion grefematily congaisesynnicpno Btefarably ipesetondaépredestation
i nventio Pref erably .. pplication execution device conprises a
recei ver?I ecé’;cigee?cg?elgd%ﬂg’{ al television. 20 Also provided is a conputer
programfor carrying out a nethod of the invention. For GUIs of conputers
and ot her ap , al.h | . DI QV| e 0 t her
poi nterdevi Sectpaioy te o Shoscaltal® povEy @ P ol B BB e,
di spl ayed 2%cpgesaptatiornlcaroiby @ut an actierewéithe rapbicateobigsp| i KBt éxample fherfirsxanpl e
tel evision 1 eaplfbldPeR) Yo ABRAMAIIE BHFMBh! bR dEhRPRAASSAND RS apna

e ght no te

organi sers, the user m I have a poln
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



device. For exanple, the user m ght use a cursor keypad to navi gate around
the di spVPY3334hch cursor keypads usual Iy include up, doRRTIBWAA2Ang ri ght
keys. It can be confusing for the user to navigate around the display
using -only those keys, in particular whyere displayed 30 graphical objects
on the screen are not arranged in obvious lines and/or colums. An aspect
of the preg | tgﬁ,ﬁ, RBgarance of
graphl cal g?ﬁel}:dtogl\{lgﬂ{ee{ﬂ&r? }é u?gp??ﬁ?%rrgsanc%gmoﬁéemh%p%x% éélnprl S|ér311g
defini ng a textdesseptirapphiest gr aphi cal obj ects. 35 An aspect of the present;
I nvention provides a nethod of controlling the appearance of a WO 01/ 33344
PCTI | BOO' 01720 -19 graphical object in a graphical user interface, the
met hod conmPréfsrably the friethiod dncludes defining;a lipk plementdbr kinking theffirstirergessntetiorond
gr.aphic al

oby oct o > 5 B, Btrtly e R el tdg AR ol

di spl ayi ng t@wﬁphrepmenm}oacths se¢qndaepr®g1tat1@m@népm§¢rehlu§ Q;hxﬂcpﬂicmmtg Thesans f or
di spl ayi ng [ i nk
el onent s DEreiaby3he bk g SBRNepRuenfifofi bt G0 o SRAA ke haRBE A0 D
gr aphi cal @bmplp, calonra teixpug, @ﬂm mammucam@mawdt lhok hé'heﬂwlgphwlm%ﬂ
object. An, v

represent at | o ar atg%fbég,ﬁﬁ&gb?g%b?és&l %&%%a?“é’gﬁﬁ ﬁ(;hgﬁﬁ lgékergdn?&rﬂ%%gm( Ul )

t he rretHbdtmmustengsmt@pmaymm@m@yn@%nt ations of . graphical objects and
di splaying a representation of a link element for illustrating a Iink 15
bet ween graphi cal objects. Preferably, the displayed |ink elenment extends

from one gridghinventionfrher proyidass method ofdisplaying) a graphisakehjesthe mesthoses:
di spl ayi ng ghahgdlsgﬁﬁng aOffrst x%Bfe@étﬁdHoﬂtdf‘ﬁEngrﬁfahxa{l jga.;p AisplaOt %Cgeﬁorhl 2

Preferably t rther includes defining a sub-ch alno ra
obj ects, t Wepresgntatiom of the: graphical; ohjecs, %»daﬁaﬂasfms)mlaﬂq elawent linking thepfitsk er abl y

t he subrgzh%ﬂ}eggghﬂg,gﬁltﬁggdcgﬁ\d&pmdé,ﬁmoayabl e. 25 Preferably, the method -
further incl'udes displaying graphical objects in a sub-chain, the sub-

chain preferably conprising a branch of the linked chain, and preferably
t he sub- chaihe iriventicii ;ﬁ@hae;sabba-ahy fdr@ﬁhlﬁﬂllmhe Bppa@hedl & @l’apﬁh}l]&ibj ectin & he

|i nked ch the sub-c terest
Lo the useUL MESPpiAtE FHEPEGE Piepth G g At HeRByabE ronfiaetlaiim otk ° he.
i nvention piphicalabjeat aiﬁtdmdsfotdeﬁmg ®secong dmphghbleadpresmtamhmft}m goaphichl, t he.
et hOdTﬁﬁrm{)l 3 na%ddI edhs a%r r@sp?ayﬁl h%l s'eE:gndO %sgrﬁahuo%a{)elggj a%fa{[ctsmtat?le aﬁrlstI nked

list.
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



aspect of the invention provides graphical objects which can be navi gated
usi ng a culOPB33dynad. Preferably, the displ ayed graphi calCHBoee1720
conprise icons. Preferably the Iinks between the graphical objects are
di spl ayabl e. 35 The di spl ayed |ink el erreg _may extend from one graphical
object to another to indicate a WO 01/ 33 44 PCT/ 11300/ 01720 -20- path

bet ween t hemg, ul ar advant age where the user is using
cursor keys to&pﬁg\ﬂrge{%es?ﬁéﬁ%‘cspl ay rather than a nouse. |In sone cases,
however, the link el ement m ght not extend across the whol e distance

of & path beryeaRetils ¥ dveah piovilt  isla il £ Braphipl b AL SRHRT 5"

m.ght conpr i sbjcgincemprismgarfirstmepresontationi of thergraphical hb;ccnend prefa'ablyrseleb’&vqb)at h

An aspect Of C h re than
one i o1 SeByitie S MRt S o Bl o ARG P St

choi ce of nawftwigraphicgbattiect. from t hat obj ect. Thus a branched net wor k or
tree structure of graphical objects and link 10 el enents can be fornmed, the
networ k being easily navigable by the user, even without the use of a

mouse. Al so @umxbaﬁéqf the/ingentias progidesHpparhtas forcenttdlling the agpeamhousfla gadphical

hi cal . d
o aph cal_obpofEFits pPhBA BER orlhc WsmlpRRE Wbtk BF ROAnEES el Bprdheblaliod of o
t he mai n Iéhathe graphishlabidst wnd mbans fordefissingid m:oxtm:spmsfentahm ofghegriphicl oljbjtect s

Mt er pr et ed BARiSrmEh@ich belfe Sl the e B RERRERR 7 oe out a
functi on when selected.) 20 Preferably, a pl urallty of sub-chains are
di spl ayabl e. APr.

gr aphi cal obfqglca?{)% QP% n?‘r’ae;ﬁﬁ& ﬁgﬁg& %gsé’% iléaq{)?)éﬁ%go%g a??f%%le’ger#’(fga

subst ant i al | graphiegl asedinterfage, cowprsing mpmsﬂhalmmcﬁﬁanﬂmmtputporﬁotmmm with

anot her pe é&ﬂmt vﬁ'%% hi cal
obj ect i 2Sdl gglﬁé%y&sﬂ%yacen s gﬁighctgﬁ%eb‘iﬁ’g%ﬂ E"?g?‘gi'“a%{“ﬁa? %éiecond
representati efn"ﬂlfé’ngraphl cal obj ect is displayable as a part of the
sub-chain of the first representation of the graphical object. Thus, where
t he second repres nt ation of the graphical object is a text box i ncl udi ng
a descri pt i ohteBrably, theyapplication) exseytion devics comprisesmraseiver/dcpder wf ax digitall v
I ncl ude the feR¥isidga0x and description in the sub-chain. This can be of
assi stan8§ to the user. According to an aspect of the invention there is
provi ded“an apparatus for displaying a graphical object, the apparatus
conpri sing m&aegrcfvmeddsiwnqsatdagr@ra‘mfo%arfﬁﬂg&&@ﬁﬁe%ﬁdmﬂie‘mwﬁon35 gr aphi cal
obj ect, neans for displaying a second representation of the graphical
obj ect, and

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 usnally 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



means for displaying a link elenent .linking the first representation and
the seco¥@ ¥4/ 33344 PCT/ 1 BOO 01720 -21- represent at i BHYBYIT0; oy ded
is an apparatus for controlling the appearance of graphical objects in a
graphi cal user interface, the apparatusigonprising nmeans for defining a

| i nked chain of 5 graphical objects. Al so provided is apparatus for

control I i GerdliFoaf RBREY A1 Sribhical GécR Ri¥eade, A MEthod RoMpASiAp Hefiding 'SR
i nterface, e apparatus conprising neans, for defi ni n? a first_graphical
1

obj ect, defgraphirgl obiect, slefining @ secprd eraphieal phicet and detiming A gk elsmentfor linkipgnt - or

| i nki ng gr | cARbRELS: 10 The invention al so provides apparatus for
di spl ayi ngac?‘g%xrag{ggﬁt a‘Fi ons of graphical objects in a graphical user
i nterface, the apparatus conprising nmeans for displaying representations of

graphi CB% %f‘spéci ofid Pf@%émffn\feﬁﬁop%@ﬁhey@&aﬁlsrf&mi@wmgagrhﬁﬁcmbﬁcth_ ik
el ement for ustrating a |ink betyeen ?raphl cal ,obA ects. 45 Al so
provi ded byGWhdhe anperstuseqmipsising mpapefor displaying a-plurality of graphiqal, objests ad

conpr i si ng ,ﬂeaifgf@hgspgayg%gﬁ&qﬁénmemeeagwpaﬁm'dwéctsobj.ect and a second

representation o ical object, and a link elenment linking the first
and second representations; an object in a graphical user interface

conprising A@nAsb%‘sﬁmsh%iﬁoafpr&ﬁ&e_Blgsa@hicﬂ%jéﬁtta%a 230K cRMcAlis@RlatddWith the
graphi cal user” I nterface conprising a first graphical object, a second
gr aphi cH) esdnbical ebiecta | ink el ement linking the first and second graphi cal
objects. Preferably the object further includes a sub- chain of graphical
obj ects, the sub-chain conprising a branch_from.a |inked cghai referably
t he sub- chahamestRf t@"e}"é’ﬂti%r?"‘g‘?ssapﬁg'ﬁg of displayipg represepiations otigzbniekn i on

| ncl udes anpRli & fapithl 6P 08 (GUUT) tReméthod dorpricinp isplagingreprehtationo ut put
port for graphical user interface, the device C risi . rocessqr,
menory out pRfgraphigalpbisctsaag displaying Pé'f}frﬁi?f‘taf‘?fé"fﬂalﬁﬁ‘r eTed ?‘ﬁdﬁ@faﬁ af‘ﬁfer ein-a
progr am § orpefidden rdplicaldbjects) aspect of the invention. 30 The aspect of the
i nvention al so includes a conputer programfor carrying out a nethod of

the invention. HEAD TO TAIL FLI PFLOP 35 Mbost graphical user interfaces

(GUI s) i nclpieferably, i thel displagad link lelepiEne ekendsshom @fe graphital adbject e anethérpul at ed

by 8 user.  sueh, ol 3a0 &Rba 912188 fisllingh ke Unil DG SteRRratiGRV ot gibpinsdas V'O
objects. : - . o

.20
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 GUI, 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



normal |y conprise pictures or diagranms illustrating what theagra hi cal

obj ect is.WRE33¥M4anpl e, an object for carrying out a PLAPHIRMYIIA? may be
di spl ayed as an icon including an arrow. An object for effecting printing
may conprise a diagramof a printer. SuchgiLcons can inprove the visual
appearance of the displayed graphical objects as well as assisting in 5
easy navi gati | g Ef o f i % ' - \Whi |y
depi ct what Pﬁ@%ﬁ"ép ?%:ea' ’l(;}gjﬁesco?'bgrgleng? %];& g%v&s‘l{[%ékﬁlgg?k dg? %g#suugs}rareﬁéﬁg% and
are gener al | yavigao thei displaygather than amonsso fs scgriagesi hnyveven thedink elementmigbtick”
"play" and " ol : Loded QL3 oy used
10 and w1 Dot Bend BHR Ble wRAERisAR ool snniea Ao, Wnillelill ok 67

i nvention pr andien t thy wphifapathdisiween the graphigel abjeetst Borexainpip|tholik elentvet ei n

the featurge i i e i . [ : [mpns for changi ng
the form isﬁ \@F@ﬁggk’ﬁ% eagﬁouwrjoépﬁngbdé{@%‘%ééd){.he%gt reflgl?% y, one formof in
which the feature is displayed is an icon. For exanple a PLAY button may

be in the shape J : t ' Y C ' et hod
of cont rol 11 20 i 3 R EoABARS S enph I dobBUEHILA PO aF SndP

met hod conpr ielsment mayfherprowided f61 aach graphicab oljentdndicatingfa chhise gf ngyfigation pathy ect

and a second td i ' NEN ond
ot asent a1 SeEPEECAREE A fbradchB BROR of Bep ARIOEES ot Lelfhibh b8fr3 B S
di spl ayablle. eltments sacbe foimed thenebvark being easily davigablast the usasf evei withoutithey a

L3802 AP ey oy 8100 SRRSO O AU il

second repreobjactat i on 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 graphiAsaspecgof Gbjinventionpreyidessmgin chaia ofigraphisal objectstand gselpehaimof
obj ect cyl egrBitiEst et Kraddhbd brohPRE GP bifdid. OPref he j t

yal grnap A AckWtadchbd frok _ efddbily reﬁ,gfsg.g}g?onsof he

t
representati on. An aspect of the invention provides ‘appar ; or
control | i ng erphisplpehiecinats Wttops. g (Ap usederein fhecterm; ButiontUs prefersblyalopeer at us
conmpri si ng "gaGsreled broifly B F&Q‘eratofdnfr%?hﬁﬁf S50 WtidiO8arids b6 fiderida WA cal
obj ect and nmeans for defining a second représentation of the graphi cal
ohj ect. WO 0%§l&teslda PCT/ 1 B0OO/ 01720 -23 An aspect of the invention provides
application execution device for inplenmenting a graphical user interface,

out putt i ) o R, spbick Y- che Ryt B GEA Bl DR E PRy log: am

for carryi ngbpsdlectig a gfiphicil object bfthé mummrhaion. 5

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



Pr eferablg t he application execution device conprises a receiver/decoder of
a digit WOOUEMYi sion. Also provided is a conputer progr BRI RMOLE or ving a
nmet hod of the invention. 10 The different representati ons which may be
di spl ayed include, for exanple, an icampjand a text description of the
feature. Thus a PLAY icon (for exanple a illustration of an arrow) may
al so be di %Hr?s%?ﬁ{i@n.as the word "play". Thus the visual and other benefits
of the use "o e 1con can be obtained while ensuring that the user knows
~the neaning of the icon from 15 the text description. By providing the

different nggy 5@%{&&% eR%: twfor%aemiﬁgkheoxﬁgiemmet Wgaﬁﬂi@dl'%{e@&ﬁﬁai ance

of the GU can be Inproved and the different spl aﬁs do not clutter the
user's vi egphisabusen interfacg, the apPareis, eRMPRSING Weansifer fefining p dipked ehain of

represent alghg,' Ricaf oiddgs. 9r aphi cal object to be 20 displayed can be set by
the user. Fo gxaor%‘kfbgs, the user mght be famliar with the icons used and
not require a text explanation of the icons. In this case he may sel ect

that only thg th,?\gggd is a&hﬁ%@aﬁﬁ@omwm@aﬁp%a@ga &ggpaghmrubjéai infal3gaphidyient i on,

the representse | spl ayed can be changed_ y. he user by sel ecting or
f ocussi ng  wser irftetace,dhmpnperatiis sRIPYTIRG mepns fordefiping p Ayt araphicnl obisth dafining.  For
exanpl e, 1t thfg rgga%ﬁﬁ:ﬁ%ﬂj&rt hﬁ‘dé@ir%%ﬁlirﬂ&lérﬁﬁt firdiaRing BraphiaPSjecks the " PLAY"

i con, the user change the L icon to the text "play”™ by focussing
on, forllexanple highlighting or selecting, the first representation. 30 In

a third enggd iﬂWﬁﬁon%ﬁsoB:P@dddﬁ\iﬁ&HtﬂHfor difiRaysigieprasenBiitioh$\SF GHapHidal 66jkcto eCt
switches between the different representations W‘i'ppg%ljt I ntervention_ by the
user. For egmphical usenipterface; the appatatus cogmpripiag mepnsdpr displaying repigseniationsef '

gr aphi cal  ghipRichl dbjeets@fid RRENEEY diépayirgesresthtatiew s £51K eMrhédb for ilhidtrating
preferred enbodi nent, the display cycles between the icon and the text
descri pti oflinkjhetween graghical gbi be adjustable. An exanple of a cycle tine
i s abougs 2 seconds. 35 In an enbodi nent of the invention, a tinmer is

tarted wh ) tati I s di spl d; 1/ 33344 PCT/1B00/ 01720 -24
o SRR il BBl S H PP R TR AL,
The change répresetitatisresfagraplical objest and adecond répyesentatiornofn grephieal ebjeet amin t o

ther, for, | e,.fr.0m.t ' o - DL | .
conpr se. 2 Sdink et ipkBg e el filteond piSechGibn RS I dpflicliter,

repr esent aitefice compssinga tinkedehainf graphichlobipetsf andawokjestépa gmphicaliusem to 5

anot hefoy | @t IBRNHIRDL fit MachRANGGE aWecdARAREA bR RlR SIehidfe ©F FoCt

that t represe ions dre on-ogposite spl nni ng coin. The

i nvention fiuking ée fisstend sreondgrpplrieal abje¢tsr Pisfambly theiokigct futhenipdudesasubof a
graphi cal szlit? 6¢ 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




ina GJ, the %Pgaratus conprising means for defining a first
representé?“ﬁ%’é‘“the graphical 10 object and a second r eRFEBOHOER) on of

t he graphical object, and neans for -selectively displaying the first and
second representations, and preferably mmans for cyclically displaying the
first and second representations. Al so provided is apparatus for displaying

a represent atﬂo%a.l?% ?@,ggiséllyiétﬁfék ogG%aE&Ensi Mudrati whb Iﬁxg #Mgﬁ%%% .For

conpri si ng nmeans spl ayi ng I'rst representa aphi‘cal

obj ect, and examplks, Fmbjestfosegymaionta Bi-A¥ fungtionmay betispiayed eyandsaminaudiog of

t he graphi cal L&C Lepdal; gﬁgﬁ ﬁ%l@ %Qﬁf DL s§s, neans for
di splaying a agggten%gogﬁaﬁéﬁr%g{gﬁ%{hﬁg S Eet g%ﬂ{a e aﬁfggﬁ ay 'n%ucpﬁ%onfi rst
and second r &ph bspavethe viseal appgarmee of the displaped graphi¢ad objpetoas welbasassistingdnt i n
a QU comyi g iobabi sentation of the graphical object and a
second represeﬁ?%a?fégngﬁéf%ﬁgt%r aphi cal object, the first and second
representations being selectively displayable, preferably cyclically

di spl ayabl e. SSW | . ' r I+C ads, ar e
bei ng used ngrf@gn _nor é@gﬁggﬁgﬂ?ﬁﬁé@%’ﬁm% e%&@@e‘*&ﬁ‘ﬁ%g@%a
i ncl udi ng t exXstangdardydconk are kesdpnd are Bencrally apnopuisablels bting icohsjepioting“farward”ys ed

to enter infe ' Lot O qtde b D] e.nanes int

t el ephone bo%irg%clkﬁ’mphg %ﬁlone,p gir{&tg € ,ggﬁgﬁ%éé’rg?}ﬁ& éﬁn@%s‘glgt@&e lﬁ“ﬁg?&)
exanpl es l0nhchodiwill bs wnsprsiwhat e feagrpreprasents.r ol s used to enter text onto a
tel evision screen, for exanple when accessing the Internet using a

tel evision having a receiver/decoder. Such devices nornmally have only
nuneric keypaasasprgtofithe inventipn peavides 2 Braphicallobjenthavings feature displagied) whesdi bl y a
few ot her kewys, ; e, ext, at
351 cast 26, SRAri EeEuSle th iy of oot Sl mefh ¥ Mlbind fhe BRI
al phabet, wi the featyme|is displayedy key functions required where both upper and

| oner cagg |l etters, punctuation and synmbols as WO 01/ 33344 PCT/1B00/ 01720
-25- well as_accented |letters are required. |n known keypads used for text
entry, each Referahly.come foreyefinwhich thedfeaureds displaed dsangpon. fl{)mexainaﬂsa PRAY t he
user cycles bittausdy BJIR tiR\BhpedTaf afrCt I ONS by pressing the key several 5
times, the different functions usually being viewable on a display. Wen

t he user reaches the desired function for the key, the function is

sel ected, uspaalbpectyf theripdentittOcompriselaembthodkeBtontedliikp/ih&Bpeanded€ a g}aiﬂﬂcay
unctions is o be nade

cursor. Wi l.l be that, where a full set of . [

avai | abl éb ot Rb%/éﬁﬁ r'}leﬁlée mpnfing defiame a) trepreseniation of he graphiral gbiester ent
functions. Faid a eecofiPtepresértation &t theyraghiicad okjestpad firetanti R6dond Seprb@ntafibdsOW Ng
functions: 10,0 Biccfu afipiydi plordanly Sychiealy dilayatfe 2N9 9

An aspect of the invention provides a method of displaying a graphical object in a GUI, the
25 method comprising displaying a fitst 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.



and may further include synbol functions. Each tine a partlcul ar _letter,
nunber oVOMMMME s required, the key has to be pressed?SERRIOMTH; rpg.
This clearly can be tinme consunming and 15 inefficient. Al so, design
restraints and the physical size of the3keys often dictate that not all
ofthe letters and synbols which can be accessed by a particular key can be

di spl ayed g adphét sISE mﬁhﬁ&l piolvides) CappliCition &RORioh Uetitt Tor Anplarnbnting A1
letter or synbol, he often as .to use .trial and errorﬁ%é) find the key

whi ch act i ephisal user intgriaces e 4eVics PORRTISRE APToRsEReT. MRy ARd A eEPY RORt fAbb | o -
phones is § % u@%m t6MESpihy, th& fichye mnigtstoredt&a:éxhxp&&ﬁamf&caﬂmg@ﬁal
where a snal %/ | s desi rabl e; the keys must remain | arge enough for
use. An asgeaspestofitheinVeptiont i on provi des, a keypad havi ng keys for o
performgsg functions, each 25 key incl ud| ng a function option, where| n the
function o%tlon of the key is changeabl e.. In an enbodi % of th

i nvent i on, Peaferablycthe applicstipy cxsrutipt deYice, compRses 2 Hoeiyer/decpder of 3 Ht&“al the
key need owyw;;gn.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 nmore 30 functions than there are keys, but the
ef fici ency Ao ptoidedis atlemp{mfpm%ﬁm fof pérfortivg/a math6@ bf M iMehtisiNs s arranged
as a tenplate for the keypad, tenpl ate being changeable. For exanple,
if the ®eypad is to be used in one task for typing only nunbers, it would

be ineffi C’Iﬁ@Hlﬁérentfréﬁres@ﬁtﬁfbﬂ@Hﬂiﬁﬂ[m&ﬁb@&sﬁlﬁ&ﬂdmdﬁ&ﬁ?fdﬂ%%mﬁlachntxeoxﬁﬁfdcd |
through 3 or 35 nore tﬁ &rs Bﬁ@ %]‘gr#] E(e )@tglg) ns,, of %he keys of
t he keypad % esﬁﬂﬁ'b‘é’r%f e teafurs, Theeq &mb bt ’gﬂﬁt@t‘w ARoanmevEk
type the r dl@obermgm@rable& tHelveordl yplay’f THus theseisualaril vther Behéits 3584 dse

PCT/ 1 BOO/ 01 ,-26 ot e|n capi t al t he a al s" ate can be
appl i ed to°g E] }efr‘%’i'ﬁ'lgtt%w‘elué?rtk@?‘g é%fﬂemt}aggﬁ‘h? lf&ﬁgmfnn t he
opti onsysf Olthettbﬂ deyipliom @y pmsﬂnlgehhm&'et;nt tepremnlﬂmns off thé graphicaludject, iieough -

whi ch th f he key
opltfonts gr?ﬁgw%%"?gﬁp{hﬁg&@é’%gﬁl a‘pgve% SIE}g R{}&tq?stpatygdgl velXttertt S

options fouwserslvevwabieared. t he keys m ght be changed. An.aspect of t he
invention provides a method aiding entry of data into a graphical user
interface (GU) using a keypad, the method conprising defining a pl urality
of terrpl atdma ﬁr&@emhuhmcmméltm iavensiops theirepesentation of thegrephicah objeot tothee  ~

keypad o Eﬂg&i]caﬂfb By HRVSE! FOHtxBRAI 6 SscPRIAE 62 il Wit W ibShs G411 NG
data in I ca Interface usin e appar at us

conpri si ng mtmcnmmaye:@pxnlmrmf&e ‘°@§cﬁ‘&ﬁ?ﬁ§°&t¢é‘lﬂyéﬁl?ﬁr¢%tl°ﬁbthe§@@s of
functions fbgalsi,ﬂge&eypad 15 Preferably the tenplates are displayable on a
di splay. Preferably, a nunber of different tenplates are provided, and the
met hod i ncl udes the step

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;




of selecting a tenplate for use. Preferably the apparatus further conprises
neans for 18384cting a tenplate. The different tenpl at eBRCHmIPEIEH| v
provide different function sets for the keypad. For exanple, a tenplate nmay
provide the capital letters Ato J for thg nunber keys of the keypad. A
different tenplate may provide the capital letters Kto T, and so on. 1In
enbodi nents o i j Aesgrihed ' ch. include
only 10 25 fﬁ%}é%ﬁqg%g}?&ﬁgééhggaep W th ten Jl%g{?’(s%gﬁp{.élgglt{(%%g%;& ?‘nﬁ'} %la?geeofe nt
enbodi ment , t1eprereaiaberimaybe direpldy fiora ongrepresestationtodnstherntay exaenpiecfesi the écoh 0

represent th het , keyp may
conprise a k??‘ggﬁ{regt. @Jaai@gﬁ’e?r{?ﬁh r){aérar)grfpgitg gg Lﬁg‘g""ﬁé’%ﬁa"\?}%"gb%“W"g‘%ﬁﬁﬁdﬁ%ﬁg to
di.f ferent typ¥quanre REIEpageriations may shaw|acprogressive change fipu ane repeesémation, to
different gu a A . { her

char act ors” AP IR oLy FARBERAR the Sou sk St reBibeo RO L S ofted Bl g v
tenpl at e, t herepresentagionstare emepnesiéstabesiofig spipriogceed 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
devi ces haviThg mvention faghepprokidyssapparatus far corgrolling thesippeakance T graghival stgecn
preferably ingl Sﬂ‘é%&%ﬁ &g@[ . and ¢ uter .
keyboards_as w_elqiﬁ’as eﬁm(ﬁg‘\ﬁ/?ce IB%BLSJI? %@gfe%ﬁ?ﬁ ﬁn]é)fgﬁeg_r?}ucal

Pr ef er abl }0 t ipbjasbanda seerad representasion tof theo graphiea) | chjeich gnd heeane g seleetivelyr
exanpl e on t hgg fhe Bkt and QLE3HE Vi, S| f ly a Bl urality
of available t lr%f[aeg are di gpl gygéprgs%a{aﬁ%rﬁséf’ﬁeé ggelfg/&élﬁeﬁé%gr%f Scyég%ljliy to
choose one ofdisplayingithasfirsiand seaond representatinsuse. 5 In a preferred enmbodi ment,
the avail able tenplates are displayed as a grid, and preferably the user

sel ects the desired tenplate using the cursor keys of the keypad. The user
may al t er nathlsanrgvidedds apparatus &1 dipplagiiag i cepresensation pfmpiaphical pbjectima GG \he e,

for exanple appiitsFoomphiig AR b didphFingia il EH%?{]% f ﬁfc};l?o% he
tenplate in gpconfigurpatlﬁ%n QOI‘I‘@S%OndI r?g 18*%%} entgr?rﬁlgﬁgérren‘ %Fe{nﬁie
rel evant key3$ncghs fop@ibgeapently displaying aserond representgtioefithe graplicalobjedt spl ayi ng
an i mage of a keypad. Preferably the step of selecting the tenplate

i ncl udes nog,iez thg i mage of the keypad relative to the tenplates on the
screen. Pref &F %T-R}Y REPPap4 comprisesancansfor diplaying ageaquenagpitsprsséniaionsd

| mage, tlhet Qbaa{eédmsgisﬁﬁ?/iﬁéﬁfc?ﬁalﬂnth asfwoﬁdfegfc@axmp fs fo[) | rmvit Rg ; he Ikeypad

i mge relati o a.display o e .| s. Prefer ., the displaying
of. the i ge\fﬁ? q"ﬁ%‘%é@@ﬁ’&\ég’ﬁ’q‘aﬁ%ﬂ g@r&ﬁlﬁa?}mc@a@gm%@%gsf resentatqp ol e g

t he im;lgef of gtaphickleabjet] alﬁdn@eomﬂmpfemw' xﬁ'ﬁhtﬁelg@! irfm SHjeds aH6 fifsh al deorIad ](c:an
var ro Q t.o_angther .and thus (t ig advantageous for
t heyl ayout o?gp g%gnst&}/o(’%%ﬁ%g éﬁ%ﬁg&ﬁ%‘@ﬁ% pfe(ger% F&i‘ﬁ%ﬂ?’oﬂlﬂﬁ%ﬂl@ keygad

| ayout. Preferably the user noves the inmage of the keypad relative to the

tenpl at es USpRESEREEN KEYRORIH t he keypad.
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



25 The functions of the tenplates may be set out as QNERTY. keyboards, the
keyboar VB&AP4 split into various zones for the image O?XT@%@é%ad. For
exanple, in one position, the keypad nay be used to enter the letters q,
w, e, a, s, d, z, x, ¢ and SPACE. 30 I-r256t her enbodi nents, the functions of
the tenplates are set out in other ways. Preferably, functions used often
by the USelycRls§ addehft Wtfbrsiie tdagired.ney appear on nore than one tenpl ate.
Preferably, the tenplates nmay be custom sed by the user. The functions
provi ded by a key of the tenplate keyboard may conprise nore than one 35°

letter, NUIPRhowH kéYpABPhsedBF terk atB), @ach/kes of thé) Reypall e assighed 4 afiniber o2 Wb

browser, a key may_ be used to_enter a telé; ?I%{gl.n ., TOor ex Le "http: V' or

T - WO Gamcbersd andeaby peesyPles hseeh thmaverighle Mot byrprossing keIl ¢ s

di spl ?y & @iﬂqek,hge aﬁ!‘eﬁ?@ ﬁiﬂleiidtn@ dfsmmgfg wm?od df"disﬂ@lt. aWPﬁtﬁﬂlte%Sﬁlﬁ'&{chékf the.

i nvention provides a tenplate r .a keypad. ef er e tenplate is.

di spl ayabl éhedesigeddpetion f%ﬁhea!?ﬁe&’ f‘m"t‘?‘ﬁg S(Fjlﬁ%‘ﬁrt“ﬂfﬂ@%?sﬁ@g ag% WY of

entering d%{'ﬁyﬁﬁwg tRe &i8YIRREursdrh Gt WilltHeGgen thils Wheke AduR e4tE FirdHon is RIBY at e

conprising a set of functions for the k%,g,argl.- The aspeg.
r at

) _ of .the inyention
further pr wdeaeilabipsach key of e kevmed Prosesatilyngiatge g vesel dlffent fncfions. Yop
appar at us iepshplél tRE-2v8a9 f & Réypdi sidlyaidlude the follywing fusstiohett e. Preferably the
apparatus 1 ncludes nmeans for displaying a plurality of keypad tenpl ates
and mead®s for selecting a tenplate. Preferably the display of the keypad
tenplates for dai®, enhyci2 AapArats af AcnAaayEpeCand ¢5 appl i cation: t hat
t he apparatus may be running. For exanple, if the apparatus is running a
web browser application and data needs to be entered in a dial og box, the
user cal | s ahPmbjifurthkeniclade syaibpl fihetionuhEach timeraspapticubdr letter, tnomblcorisymbsler
application. Preferapl e ke d t | ate. LicatiqQn can be called
froma pl qudF‘ﬂ‘{"i?d(f‘F‘e gi}{}’}ﬂﬁ _i"?llﬁ %Ffé&fﬁv?rﬁlgﬂ%ﬁp?ﬁﬁtgﬁgﬂy%bfﬁgea?ﬂ% xingignd, | o
i nvent i@ aheFficipntoWlshe desipn agrhintsaind dre physicaltsize of the\kepeoftawdictatpitateoit i ng  a
graphi cal usger.interface, .c isin I [ ut port
for output Pﬁ ﬁEthe Ee“?fsﬁﬂé Fyr{'%oqsg‘g%‘f% 5’1"3’;’ %c%g%g ?’?/ %’3{}’.% g s%’yo?agg) qtd?s@}aggén&a
pr ogr am f otheasser. yihug, ibthe uaer veishee ¢ endér a particulan lettar orymbpl, &€ ofterbhag to ugee -
menory furthear t Q. Library of keypad tenplates and
pr ef er abl yh?atej]\r %%?mﬁé@‘gtq‘oer%%@r%flﬁtggl'i brary of keypad inmages. 25 The
aspect of the invention further provides a library of keypad tenplates
and/ or Y paghuddtPAfih it scl Y8 fmOhnobdlf of ROBIN pRheR SN iHBIBdSta VBRI

I ng ou o e

programfor carr a net hot . .
_ 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 haﬁng 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




30 inventi@. ;ENERAL Where reference is nade herein to graphi cal and

ot her obje s,“g;ﬁ‘éh termis to be interpreted 35 broadly.P P17 ul ar

it should not be interpreted as inplying that the objects are defined by
obj ect-oriented program code. WO 01/ 333446RCT/ 1 BOO 01720 -29 The net hods

described herein are preferably carried out using an application execution

devi ce havi ndo fyS i tapRhlY, e apRIBn IR AP BOAppIIE &tHE REYPI. | Ty bR SBbANS

relate to the broadcasting. and receiving of transm ss

met hods abov detayWilidednglyded i theaptinys far the ket fyaqtions edueing the nwmberof Binctiags t al
or  anal ogue thRhgwhicRthe \REhE SdrSiPRIHRthe dlshréd G 1 Vel y, the methods may be
carried out by a  nobile tel ephone, a conputer, or another device. 10 The
i nventions described herein also extend to a conputer programfor carrying
out any ofs tHagrFABRS idIRY IPRbMAS chaffdl foP i Ko r bl 1er TR aving
stored thereon a p%gram o?gr carqr:yi,rh% out an o%ts?r%ﬂog%g@’ehrreta"‘éﬂg’%ghe
i nvention al $ptiesstfanenly sameef thaksys might beichasged. a r ecei ver/ decoder arranged
to performa nethod of any aspect of the invention. 15 The inventions al so

extend to conputer program products, for exanple conprising conputer
sof t war e and /A8y aspehedthe ingertion@ravidep gmeetod aiding kntoy ap date intp  graphiteluserluct s

e e, 1o, IMSRIOUY ade gl hmsnks SR SolhgTIngaly SRR,

exanmpl e cable or. satellite i e ‘conmput er ’ may
be provi déb Gerhdemplate copprisiag a 5§53 106 functims forthe kepned. conput er pr ogr am pr oduct
may be tangi bly enbodi ed for exanple as software 20 stored on a storage
medi um such as a hard disk or volatile or non-volatile nenmory, or as a

si gnal . Thus%ﬁ@&%%ﬁ’éﬁmﬁ?@"?w&ﬂﬁ Hpamis foraise pradring data into mgrapbicalsegr am
product CcONpirdt&rEs uSiffl@ keypad, the appfbistbiPrifing 2PlrAR Sbmpafd ¢ ‘g‘hﬁké ng
the | ook object wth thegg}(lat@gl gitl Qbj ect; a conputer program product for
use in defi nFPPPESIRG aishrEinctions fog theiksypadgr aphi cal user interface
conprising. code for providing a | ook object which controls the appearance
of the graphjcal ,.3Q object; and co for providing a w dget object which
control s opek’??‘?’i‘)‘ﬂy tftqglafgfgﬁﬁfsgl;ya ©PEREiISPIaY conput er program product for
use in a nmethod of controlling the appearance of a group of graphical

bj ects, i ' de, f fini I A f diff t displ bl
gr.{)ﬁgssofl nci’rlége!ra%y,%%ut%beroorfdl erénﬂe%la%es%re%r%whe . agd thelmetl?orcleilrl]cludels %h% s?e%a ©

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.



gr aphi cal ob}ects and for selecting a group of graphical _gbjects frontthe
pl ur al i tYYO8/33344 4 spl ayabl e groups; a conputer program p 'H{E use in a
nmet hod of controlling the appearance of a group of graphical Obj ects,
conprising code for defining a displayaj.e group WO 01/ 33344 PCT/ 1B00/ 01720
-30 of graphical objects; a conputer program product for use in a nethod of
control | i ng,Ldyep %&qﬁ&ﬁ&grﬁau@écsﬂﬁs%@ﬂihﬁ%nfﬂb Reniplits) for aﬁtﬁﬂébﬁ fle el

i nterface, conpr srng co definin ural'ity of graphical object

el ements ofofa hempytensititeleisiens Rreferablya Iﬁ%‘é “in?fGY@}bPWF'Helaifs aveclisplayediangt | on of
the graphi gﬁi Q6 nseRisGBII tRdosP bRISEIR BEIAEAltehates st ubs) @ Method of 5
pr oduci ng It of Tements for a graphical” object, conprising code for
defining a set of fixed elenents conmon to i nstances of the gr aphi cal

obj ect and ¢fg r&@ffédumdﬁnaﬁ,tq;@tvarenemte ar€ URPRYEFas Mreferd% gram

product Tor use In a di splaying a represent atron a graphi cal
obj ect in dheusephelects ﬂ@srtsslr«rdrﬂe@pta&c@mzctbwrrﬁer keys ebthe keypad a@emrrmgy a
plurality gtt Qﬁ&ylh&%'mffmeﬁr%vet%ﬁa& fiple SRR icePloP BXAPIOS ARG for use
in a nmetho rTn roll1ng 10 the' appearance of a graphical object in a
QU , conprising code for defining a first displayable representation of a

gr aphi cal @%f@&% lyaheakm 5 stetvs nrermn@loﬁmeteﬁbﬁw xam&tﬂagmrtﬁﬂ c&PRPsfingon of
the gra h| ca F’ect code or di sg ? ng .t he second represent at1on

adj acentO t fe thei ampgqrw eg e rglevat keys exgrady, Foeferahlyp thsquethod weludess i n a
met hod of df’sgl%?‘l 13Ydn ¥ehaBe OF 8 | rebe@ th&gtepbfsélétmmgwketet@ratainsnhwl ng. a
a

first repres tion o the 1 gra hi ca obJect drsp ayi ng a second

r epr esent amayingdhe imagepf TSB‘%'P the templates, nihe ¥ | i nk el enent’

i nking the first represent atron and t he second represent ation; a conputer
pr ogram product for use in a_nethod qQf co troI th e ance of
graphi cal &Bjferebly the appatgius Sfyrthey ingluges 2 %‘@ "ng Cn

def i ni ng aphd Slg prbviding Qﬁedil&&'@hhﬁﬁinﬁ(mé ee;tpsa image ediaiviceto aoa@gaﬁrafmrwduct
for use in a od of controlling the appearance of a graphical 20 object
in a graphi'@4® tﬁ%er interface, conprising code for defining a first
graphi cal object, defining a second graphical object and defining a |ink

el enent for hi.ca S r. rLodu r use
e met hodeesprabivs ety i BERfleor enaBREbh e RERHATAE MKl 4 Uo°
gr aphi cal rseleaungrﬂleeniage:efﬂlebeypad wibedisplayesl. ﬂ&relajmqu&yym arbppds@ntvatyi ons - of
gr aphi SINCIaR “3% nt for
i1l ust %r ng L0 %ﬁ%ﬁggﬁ%fi\r!\‘ééﬁh%?a 1f1§ Eéd%g&g%é)lfa ter Qﬁég’@ﬁ?
product f otemyslateishovan tostomespond tacthe cmdlarygut the appear ance of a graphi cal
object in a GUI conprising code for defining a first representation of

t he graphi cal {;Ct and a second representation of the graphical object,
and code f @refersblyche vesr ynayes fredprgrpofithekeyppd relative 1o hedemplates using fumen ons,

pr ef er abl ykﬁyﬂdtﬁ@ké%add' spl aying the representations; a conputer program:-
product for use In nmet hod of 30 displaying a representation of a

graphi ¢ object in a GQU, conprising code for displaying a first
repr esent atyip@ Mﬁoﬁs@ﬂﬁ%ﬂﬂh&@h@& &€ but 28 QWERT Y kePscagiscthe kiybbaiibetigl N9 a

second
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, 5, 4, 2, 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”.




representation of the graphi cal object; and a conputer program product as
herein des®@HPEP4:or use with a receiver/decoder. 35 A scPGWBNEEA0 i s a
conput er program product conprising a nenory and processor, the WO 01/ 33344
PCT/1B00/ 01720 -31 nmenory having stored 4gherein an application, and the
processor (under the control of the application) being adapted to carry
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and a conputer programfor carrying out any of the methods described

herein. 5 Al's | t e I um
havi ng st orecféa1 Egrgﬂo%etge H%?%t{g&rﬁglt wf‘%@ actgllr;l ffﬁ?Gntg %8%’%3% ? @ﬂ%%ﬁe‘?’%ﬂ? 5s
descri bed herdisplayabld ima Gbput er readabl e medi um haV| ng stored thereon a
conput er p§ogram product as described herein. 10 Also provided is a signal

tangi bly enbodyi ng a conputer program product as. described herein. The
i nvention f urAmeqipﬁﬂEMnmmhdd asméthodoftentrihg dats uding £keypde, the mb@ed Wi t h
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in the acconpanyi ng draw ngs. V\here aspects of the invention relate to
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and alsd®o aypawua;nch@ngetpcm dont displayisg ofkeyrad tenpiptei d&éfeﬂblyemE sppuitatas
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provi des appéﬁ@t%ﬁg for carrying out the invention, and the nethods of the

invention, preferably using a suitably programed processor. Preferably the

invention finds application for digital television, and preferably a web

25 browser f Breferably|the display, of thy keypad dernplates fmyﬂaﬂa@nwm@padtelﬁnmany other

recei ver /18ecogaoaficH therBdRiparands I Salyes of the

aspects of tﬁ%ﬁlcﬁvent i ons descr :?%ag?)qu%l\;%g?‘agoté er a%fi& pr OVt 5‘8’8’“&? a

processor anWebprowserspplication anddatancedsiobe cutersd é m 2 dunbg exuthe/usef calls lp the

recei ver/ deciélfad By witkn i pIRIAE lfohid Biicati] FellelIBY BE 1600
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out by the receiver/decoder, such mg or anal ogue
recei ver / decisiplate anplicationcan becalled Epmpnlwabty of apnligatinss & eﬂmamnote a

receiver for receiving either encoded or non-encoded signals, for exanple,
whj ch maybe . 35 broadcast or transmtted

tel evi / I
by soms. abneHit ARt of heioveioh A oAt P HiGHen skoarion devis fr tmplomaning

recei ved si giglaphicatuiethiterREd ,Toli nﬁﬁ@brb&ﬁﬁk Vi oRPARIGR bitpEEpGrt S ubiRind

1 4 | B
decoder W C) 0 / a?’fg?’ ésp a?,,Télem%:f havmg 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.



-32 integral with the receiver for decoding the received_signals, for
exanpl e, WPRU3334d et _t op box", such a decoder functioni ngPFHBWMTNati on
with a physically separate receiver, or such a decoder including

addi tional functions, such as a web br@8ser, a video recorder, or a
television. S It will be understood that the present invention has been
descri bed Rglqhdndid debofbed héRih A6 préfé@bly Armicalht Wik bh applicafisn efecdfdi | can
be made within the scope of the invention. Each feafure disclosed in the
descri pt i ordevige havingesuitablypregsammed Processo | ai ns and drawi ngs 10 may be
provi ded i ndependently or in any appropriate conbination. Were features of
the apparatus are described herein as "neans fors' a particular function,
it is intefuefarablyshe mNentions relate tofhe bropdeasting and reseiying of teAnsmispiansr ef er abl y - -
not inteypreted to be limted to any particular enbodi nent of the

I nvention described herein. Features, of 15 the apparatus are, referred

enbodi ment Anyrefithemgthegds aboygimay e cagiedfut By a decervstftrodst. sichas H{S'lr!]ﬁ’gﬂ 9r and
thus featu ][aﬁilogﬁe felagisRBRE R cHaecdtgr. RSIRTRRIvblYYthe iittHods thal e bhrdied b BMANt

features o _Conputer or product conprising a conputer” program For

exanpl e, mecbilgtelephene, picamppten of anptherdevise pr ovi ded by a processor, or
other part of a conputer, for exanple a nenory or data store. 20 Features
of one aspect may be applied to any other aspect; nethod features may be
appl i edl0 t Jhginysntiang desgabrdchercinalsp Gxtend to acomputer prPgRAMLIQT FALfing et agy of he
present i nygidesGibedirethod ¥rd8 adempiiteirestiable wiediun Ravingaitored theréedi®pRgram?5 Wi t h

reference to the acconpanyi ng draw ngs,.in which: Figure | a shows an
over vi ew ofOTaFaW‘BE@quMPﬁ%Fég‘WFé\‘ i e myentin alse- % tq #p applgationfer

gener al ar ghtdepsehdEddded arfaliged toipeifadi i wRthod lof ¥ysdspért 6§ the @ilentidr.gure 2a is a
bl ock di agram of a receiver/decoder; 30 Figure 2b shows the architecture of
a receiver/decoder; Figure 2c illustrates further the architecture of the

- recﬁi vers dqgﬁ%‘ﬁdﬁh ﬂw&t&diwccﬁn}dit_a@fwﬁroﬂmﬁ,d f@%xdrﬁ}ﬂedaj;cmﬁfnggympﬁtm dgets
within a widget set; Figqure 4 is a si 1fie i agram of .a w t
Appear i ng. SHSATe AR dncompit sofpairgraaet et Pl HOeE Bodfee ey e fefror o
several Ww @dgsmhpleadsiittadeto Gauser froratartwdaicash centrecsy) fati expinple cable toln satektite .
br owser; 01/ 3 PCT/ . - ' . trol
for navi gatTHg® ﬁ%‘ﬁ’%ﬁ%ﬁgﬂg E&&ﬂ?‘gﬂﬁljpgﬂt?&dggfgg%\gﬁfﬁﬁEe?‘tlegacg:ggn i
di spl ay of ROM. Théchnmie 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 computér 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 8 illustrates a further screen display of the web browser; Figure 9
ust r at 0418334 her screen display of the web browser: SCEIBYU7200
ustrates a further screen display of the web browser; Figure 11
ustrates a further screen display of_gfge web browser; Figure 12
ustrates a further screen display of the web browser; Figure 13
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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 2 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 a2 memory and processor, the



Figure 42 schematically illustrates the operation of a virtual keyboard;

Fi gure MO8K3¥M44 3 typical mapping of characters to keys BHUBGYOITA,
keyboard; Figure 44 shows exanples of a virtual keyboard; and Figure 45
shows typical dinensions of a virtual kygyboard, 5 Overview of a digital
tel evision system An overview of a digital television system1l is shown in

Figure |a. Js{ﬁ?org 'i%‘fiﬂ% kﬁf(kd' tﬁ@rlzﬁ&%sa ReafiBi, landl tifeOproedabdr(iiader eiohi@bl dreheVi Si-0n
system 2 tha es t nown conpr essi o System to transmt

conpr essed agipligatier)) being Adﬂpéed tp ﬁaiﬁb?‘l‘é theapypf the cserihsdbemsing agomputgr 10
b d t f
roadcas }F@?{tﬁ q{?ﬁﬁcﬁ rsgléésido}?b%%ln for (ﬂﬂ'ﬁhg §l§traﬁ$3f the iﬂéﬂﬁﬂé (ieXcrﬁae& hérggMm o

vi deo sign conhected 10 a nmulti plexer and

scranbl er 4nég compmwosamﬂeécmng ot aneof the metheds dagcribediheredn.i ty of furt her
i nput signal s, assenbles the-transport stream and transmts conpressed

di gi tal S|gnals to a.transmtter 6 of the broadcast centre via linkage 15
7, whi ch cadsoprovised by thexinwentiopiisia comppter (eadably mediym havingjstorgd thereon a

t el ecommuniyg %rﬂ 10 dateiis-out By dff R REMbANIs dBscibad Rdfkinang aYinp OEPRAGI

signal s vi & rds"a satellite transponder 9, where they are
el ect roni canedjunphasingstentd reacasanRompHter POBETHRIOMUH af desswbrd heein.10 to earth
receiver 12, conventionally in the formof a dish owned or rented by the
end user. O her transport channels for transm ssion of the data are of
cour se HbsdAlsn provided lis & signel tapgiblysambodying a Gamputet progeash Brodugtds desssbesh
combi ned sgtgilite/cable links, tel'ephone networks etc. The signals
recei ved by receiver 12 are transn1tted to an integrated recelver/decoder
13 owned or rented by the end user and connected to the end user's

tel evision ﬁ@ﬁnv%ﬂnonTmﬁer%%vi&ﬁemeﬂfoadﬂﬁﬁﬂﬁm 13 heRaPARErbASviEeRIGESRA
MPEG 2 signal into a television signal fo the tel evi sion E%%‘&‘éﬁ"ﬂé@ohou gh

a separ at e 2pddlustiated ip hegaeamnanying diyines and apparatus sibstaptially ag der

may al sg5 b&yifigkterédte B andak Alisthted irihg hécdmphBlisydrawings. As used herein, the:
term "recei ver/decoder"” includes a separate receiver/decoder, such as a

set-top box, and a television having a receiver/decoder integrated
therew th. @Reré fspactsiof the inhemimlrelwm graphi¢ah ebjeets, ttheinesstionfprividedlaasetitaddi 0 and

d f f
hi ERCthe Dol Rkri the SapHiEs mé"?‘%w&ﬂ“ﬁa Tiﬁ@%%’aﬁie 0%*1;%1@&2@?%%%?‘;?
nb f atsa dikpla tions o exits on afuita s :
ng  cay (";T ;ﬁ K&f@%ft n:%bﬂ(}? h %&%i%l@?ﬁﬁéaﬂéﬂ / m 35 some
%4 OHleilsigh kpifbne, A G ise

or all annel s I nterlace ’he tran 3| o) and
video inf dﬂmuivlemu alN0 padvidss appRravasTibr @omying Pubthe invedtion, 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 a television. 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




A conditional access system 15 is connected to the nultiplexer 4 and the
recei ver/ d¥BUERH4413 and is located partly in the broadcaRET/BEA01R0 and
partly in the receiver/decoder. It enables the end user to access digital
tel evi sion broadcasts fromone or nore hryadcast suppliers. 5 A smartcard,
capabl e of deci phering nessages relating to cormercial offers (that is, one

or several t [ S e?ﬁFE . ke can be
i nserted int oﬁteﬁieé.lﬁtgglggf}é\}g{ ) ec%g@ﬁé%%&?%&%ﬁ%@%@@%?& es(?%if'@rbof3 and
smartcard, thwchadeceder funglioningincembmationwith eiphysically separitereseivireor such a
subscription . =V ie Vs 1 d rein..the term
"smartcard" i %ﬁ%gé@@%{?ﬁ%&gﬁ&g? m&%é%hg,ygﬁ bfﬂ%l%f)r-?l%a‘%?? ’5’8?@“6185?%, .
10 or obj ect tekevisioni | ar function and performance, possessing, for exanple,
m croprocegsor and/or nmenory storage. Included in this termare devices
having alternative physical forns to a card, for exanple key-shaped

devi ces such Iwilbheundenstond thettlie prasemtinvention bas keps lextbed heseimpurtlybyarhyalifove,
programmes tr el 1 . t 15 mul.tipl exer 4,
the conditi onezcglgﬁig’ encr%ﬁ%ﬁni@%ﬁg}ﬁ ?eergg{egma&hgﬁ]\?%%oqe:ygﬂgrw‘éeg ®h bei ng
determ ned by the access control system 15. Transm ssion of scranbl ed data
in this way i : | | f NB,..Typlically,

scr anbi ed datay Sapre SRAes fnd dSerteh nfor R sploel Hftaimy Bpd v
descr anbl 1thg ey hetpsovideduindepiendeptiy or in lany\eppiopitiatesdoinbiationy  encrypted by a
so-call ed exploitation key and transmtted in encrypted form 20 The
scranbl ed data and encrypted control word are then received by the decoder
13 having ac¥bee faaturesnfdhp Apparatus aretdescribed kergih as tratdns fork @ paticalaefinetiong

smart card inRs | I rypt the encrynted control word
and t hereaft gt?l Q(ﬁﬁ %%@F g%@%§ %%ﬁ{?s(r]%nlgt%gp??tgggraé@ m&“ﬁﬁ‘%ﬁ@ﬁ L IBEERTEISE O Wi | |
recei ve, for belimifeddo anypatitularcnictmedimend of thieyinveaibr Fesciibédingketh. RBat@eebf Ol
Message) e £xploitation ke ecessary.to decrypt. the encrypted control
word so %il { %@W@g W e%':fre & S ggqvgtff_d {“ﬁtae?“é %’v@mgfz%’%f@?ﬁ An
interactive sympeter dricormpluters, andithecfesttires of theapparhtus &k preférably pRFVideddy the
recei ver/decoqer tlfé 30 gnd agai n Iogat ed _sz_lir.tl in the broadcast Centre
and partly i FCPROHEAEESSE ??‘H’%@@ﬁ@? progydt Gpruprisipg, 2 compnter program, Fonexamaple, wi t h
vari ous appl E@aﬁmgé;?aﬁuﬁm@fﬁé%ﬁqm%yﬁ@%ﬂé@doﬂ& oth&f\Sart m%ﬁigﬁﬂr,tﬁc‘(
channel may al so ,be used for, communi cations used in the conditional” access

system 15. 35%XFRJEALIPOTY 95 dR1A B general architecture of the interactive
tel evisi @ system 16 of the digital television system1. i WO 01/ 33344
PCTI 1 BOO/ 017 - 36. For l,e he. interactive syst 16 all qws an end
user to buy I%?aéu%s 0B a8 %@2@3&)8 ﬁpﬁhe& to any other aspect; th?xog H;atures may%e 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 patt 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 games
t hr ough WA®B334f ¢| evi sion set. 5 The interactive system YETABMIT®es in
overview four main el ements:- an authoring tool 4004 at the broadcast
centre or el sewhere for enabling a broagcast supplier to create, devel op,
debug and test applications; an application and data server 4006, at the

Eroagcasz Centlrq?lgﬁ?ﬁﬂﬁmﬁéﬁofefb?ﬁuﬁ?ﬁmmgaﬁné&@I“beﬂ]@%n/é‘e?r enfiblng a y

roadcast supplier to prepare entica ormat applications an

data for deliverkjgurg? tﬂﬁ{‘ ﬁtﬁﬂfwig&%reeaﬂefpiwgﬂwﬁjﬁbmww insertion-into the

MPEG 2 transportplé,}ré S@l‘lﬂsﬁ-&ﬁéﬁh futhed/'schée dikbl z%?&e&%ﬁr&ﬂsdrher%f) to  be :

broadcast to the _éend user; gg% rtual Qe\'@%’l uding a run ti e engi ne
I

(RTE) 4008, whi cﬁﬁgqf§9a‘ﬁ‘s§9<t€%%l F"esc“’(?B(S‘@PW browseke 1 ecei ver/ decoder .

13 owned; or rentpgeirDYo HiRSrAECh fifthiér scRen dibplaf 0PIk Wes bigwpd user to receive,
aut henti cat e, decorrpress and | oad applications into the working menory of

the decoder 13 fFagurekbilvsirates a fufhersarsem display of e Hsbbgyesery esi dent |,

general - purposep@@ﬂéu@ﬂtukeﬂésaﬁhse&e&bﬂelsﬁﬁ%ﬂhsweac&went of the
har dwar e and operati n:g system _and a mpdemred back channel 17 between the

recei ver/decoderFIEEBe& HI“P‘H%"%?p%‘F'PEréPT"G%d“@GYQ e b ravselier 4006 to enabl e

si gnal s instructrigife Wﬁlu.%@été’ﬁﬁxﬂtﬁ&@cﬁe@nHﬁﬁlﬁibfﬁé%b%ﬂﬂvseﬁpm i cations into.
t he MPEG 2 tran%port stream at e requgstl 0 nd user. The interactive

f

t el evi stdn syst M%ﬁéﬁﬁ@é@t%ﬂf‘@nﬂa‘ﬁ'ﬁﬂ‘ F%Hg WePbFPWSSHt rol the functi ons
of the receiver edeﬂluGtMes\/aamnﬁuescﬁeﬂuﬁﬁayapmbaﬁeawbv&daﬁrel n. Applications
are represented 5 1in1he en E\ 4008 8,5 ﬁ'?}g files". A "nodule" is a
set of resource Figured7 ST SERD Vple WEBDIQWSEL:, ocei ver/ decoder
is a Sto; gge Zp rémnlméﬁsmnmzuieeﬁdmybﬂhemmmﬁggd i nt olghe dor 30
recei ver/ decoder tra tre ecei ver/ decoder
Referring to Fi Eﬁﬁ‘ﬁegqumeﬂfggﬁg T SCIEFT %0% g?ﬂﬂfﬁ ‘decoder 13 will -
now be pescri bed"lgurdﬂZG fluskatexfa furthatscreamdisplap okthe w’Ebd)rd’v&ef,l ver/ decoder 13, ..
whi ch may be, 0 onprises a
central process g{qﬂ’ﬁ'éﬁﬁf d%ﬂ% sgrgeﬁ{‘lgﬂafr%ﬁ@?“&g éoryr%s'ﬁ{s and adapted to
35 receive i npuIFxgim&ZQﬂlumts askrthalscnemésﬁlaxefmewwbrmcal lel interface -
222, a nodem 22 . t 59@? of Fig. la), and .
swi tch cont acts ﬁﬁhﬁﬂ?sragfﬁ%tﬂ%g%%f%@% ?)3 Egbwé%r, -37- panel of-
t he decoder. Thé‘xgueeyubsumaherussreamasmlamﬁtheyvehbeqmseu to receive inputs
[10m argg Nt ra-! $feked® ruﬁlﬂher?s&ielyg@p%,&m&mtbmsh 226 and al so

teard rea a

possesses two s ers 227, 22
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 respectivel

subscri pt (WA WA card reader 228 engages with an mserted’cé“aﬁg‘g?lﬂiﬂlon
card 240 and with a conditional access unit 229 -to supply the necessary
control word to a demultipl exer/descranbhBgr 230 to enable the encrypted
broadcast signal to be descranbled. The decoder al so includes a
conventional. tu I nodul ate the
satellite transm s %e@%ﬁ%ﬂﬁ ﬂtgﬁg@%&%&ﬁ ogggiﬂéﬁl (l)pte.exed by t he
upit 230. Proc essﬁmyﬂbﬁ shavs adynienl mappibg plcharagiers/te keysenna W@%L‘Pﬁéﬁo&l by
handl ed by the CeEﬁéﬁéM’éh%@% lego?Qvnﬁiaﬂ g@oﬁ@dnh' ustrates the software

architecture of t central pro essor recei ver/ decoder. Wth
reference to Fi guﬁ%ﬂh@é’smmnﬂﬂﬂ,ﬂﬁfﬁé’ﬁ%}}@%mﬁrl ses a . 15

Run- Ti me- Engi ne 4008, a Device Manager 4068 and a plurality of Devices 4062
and Device Drivers 4066 for running one or nore applications 4056. As used
in this deschW@‘MOf&ﬂl&ﬁbe%’mqwsﬁe@ preferably a piece of conmputer code
for control ' egdwaetoé%ta}]e‘etwefoh%n?t 1sQﬁ&I'x?{nél*?%ﬂfg Y el‘ﬁé%ﬁ%n‘ﬁ%ﬁ mﬁﬁeéier

13. For exanp e end user sitions f ocus renote

control 225 @mqgﬂxmnwmowd&tal tglswigion pys %?@WWOMMEG@\HOWWI%t 14
and presses gyl iFARnaR ok estehelqulaﬁgt { TR MoRERHUAN MPERRS @ a&g He&lr Vil the

button is run.. An interactive agg I calion Proposes menus execut es
conmands ¥ breadeastpgntse reedivestacdigitl signa strepm (tynically e streare of videassignalsyt Bep t o
the purpose ngh@%oﬁﬁ’%'doﬁﬁéctéa%aﬁ%ﬂl&@}&ﬂ%@raﬁﬁl@rh@; %kk%:e resident
applications, that Is, stored in the ROM (or FLASH 0or ot non-vol atil e
menory) of the receiver/decoder 13, or broadcast and downl oaded into the

RAM or FLASHmEﬁiar lexerQf redeRs aPme li’tﬁﬁ\ff/fﬂﬁﬁpﬁﬁit sﬂgﬁats 36keMBRE the%hs%ﬁ stidafh

stored in nenor ocatlons in recei ver/ decoder 13 an represented as

resource fil ard ity cogprgssed digitabsignalsio s fransmyffenp pf the B‘B}‘@éﬁt CEiize 3 likagsn uni t
files, vays ab| @ﬁlch Qh@&f‘cd&fk’e&aﬁe‘d \Qﬁle variéy bﬂﬁhhmcﬁxaﬁxgeeas&xﬁmtrﬁ@akals cation

files and data fil es, as descri in mre, det ai.l t he above- nent.i oned
pat ent speci f F‘Ea"c’alnﬂﬁ‘ém 55“”?1?@“?63 Wgﬁéb@f“sc‘ﬁ%t“g s Sntowgrds 21l i nt o
a RAM vol urretra@sp @@dw@nﬁﬁtﬂw@demandlstbadcmman{bﬁsm dbwnlink

or gani zati on distinct fromthe | o al, or ation. 01/ 33344

PCT/ | BOO/ 41730 06%@%}%#% W&Wﬂ‘?ﬁ“ﬁg‘ftﬁﬁbﬂu#?g’éé ﬁ%#Fah\)/'\%Foﬁl“d

associ at ed V\Utlkbrtthﬁspbﬂf ¢h2ﬂﬁe]s fdretrdnamission of tioedan aredof cdursy possidle, sﬁdheaerEWDr y
can be regarded rt he hardware: ., fr t of

meory c2 bEnrugaHRgcest e AR P MR it e netyEPss o e
shHown apart éﬁcom t he har dware. 5 Software architecture The central

processor 220 can be regarded as centred on a run tinme 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 receivet/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 mulitichannel 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
"hi gh | SY@OY3B¥e)  and, on the other side (the "l ow | eYEFABYOERY i 5
various internediate logical units discussed 10 below, to the

recei ver/ decoder hardware 4061, conpri.sggsng the various ports as discussed
above (that is, for exanple, the serial interface 221, the parallel

I nterface 222, nobdem 223, and control unit 226). Wth specific reference
to Figure 2b, various applications 4057 are coupled to_the virtual = 15
machi ne 40@Veonditienalsrcess system LS iSsRARRASIed to themultiplexer 4rand the reegiveasidecadere or

less per l ﬁﬁ!}i tHe brotAcasY SdnBE hndsartly i tifedb&ver/d * JE :
others w rﬁggghé%l\?\%ﬁﬂade l.niﬂ%t o] t_ﬁ,e syste equf romthe I\/I%%gédéttégmgt ream o
from ot her theendusertoagepss digial tfrlﬁ@swfbmf&wsm pRe oromore; brpadgast suppligrs.
addi tion; t ,H%m Noddpl £ &11%0:9 A&ssage P efuting fd cdithercidDofférb (tBat)s, bHeet | ons
4006 V\/nirschqll’gnc u e’f’fp?%rg?box I’205 . Th?ag%_I i bra%l cor_ltgfnsom,sctzel I%meous
functi ons_isaveeallteleyisien eregrammsy seld bydhe, Pmdeee%%lpp*mﬁnihﬁdpmda&?&w

mani pul at i Qpeekithecdder £3MYsREShE TeceepasHaN Pind AiFddakE Ahe @hd Ufdranay
structures, line drawing, etc. The library 4006 al so ingcludes information

about fi r mpuichasesommercial offers & sither» subsenption made orapay-perrigwanoden dsussd war e
ver si on NURRRES 1R YR VedhdrRRIde ifdfdes, DAt fot eRdiGkively w@h*emplbi@a cohpdevRe,

downl oadi ng a_new devi ce_ 4062. Fgﬂ%s%can be down oad?d into the
i braryl0 ber ejectefosimian fnetiongnd rROSSPSSIAg, JOr CRAMRPlG,MISIRRISEssA 08 i &
coupl ed t 0 pgd/EEMhEREry ERRRBE InchidESin'hisGdim afe Gevité Ri¥idgRl@mative pHysicalevintes 4062
whi ch are coupled to device 5’g‘ral vers. 4060, which_ are i.n i&r% 1():fi)ug)lled to the
ports 30 &9 aradclor gxagwple key- evigesguch 3s g Pften used iy, SPApYSteMar ded as

defining a logical interface, so that two different device drivers may be

coupl ed to a comon ,physi cal port. devi ce i1l normally be.coupled to
more than dYenyationed ahoys,cprogfammes Ws%“q%sb%%"plsggeq' o*§ %ﬁ’i‘&l‘é&) aﬁé‘%ﬁ ce
driver, 18 hengigpesd 4pitle conaitions ind &erypeion geyschpplied tocogiven atmsniisston beilg

functionalit reguired for co i catian, so.th th fqr. a separate
dovi ce_dr i SEPrRBEGEN he peses cos ol 15 HlomESusn et ilapdbs el ™ ™
t hensel ves .wellibivn3indthé fieldl6f ROOTV1H2Gms- Wypically) scrandiled datafis triwesmitted -
recei ver/decoder 13 is . lhce '

ar chi t ect uP&H1 M af(‘éoélg]% §%§%§%§%ﬁ@ﬁ%&%&a§£%ﬂb gto Zi@toﬁde)gtgﬂeag or
renot e. Loeatryptddby aess-cdilbdsxploisationckeyend transmitted isep@ypled foraxt or signal s,
nodens, oseri al and parallel interfaces, a MPEG video and audi o pl ayer and
an MPEG'section and table extractor. 5 Renote devices 4066, executed in a _

renot e | oc &hieserambled flata and eneryptsd gonted Wordage then racaived by, thedecoder 1hhayingdur e
must be degk%ggm%e 16183 3 REeRPIbiEROA kdy WredG5d GRAT card AERA i I8 Qedderd

device an I ce driver provided and de%iélgnﬁd by the receiyver/decoder
°l

manuf act ur ép decrypt the,en emirohwordnnd thex greramblg-the Siapsrpitted datg. A

M Cr opr 0C e yR@fbscribef WillRiteivé Ofor BRAthySIE ih @ brébdeAst AIONtHIE BOM CEftRRmettAPl) . -
They are installed in_every recgeiver/decoder, 13
: 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 2 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 THEOHEWdhe 4008 runs applications 4056 on the rel&TIBIVH oder 13.
It executes interactive applications 4056 and receives events from outside
t he recei ver/decoder 13, displays 15 graphics and text, calls devices for
services and uses functions of the library 4006 connected to the engine

4008 for sSpeghf LAl Bidrdiive Hifenk 40 allbWPart O fYer iteasAorE RSLAD! ©

code installe c¢h receiver/decoder 13, and includes an interpreter
for i nter pr echtalggusaconmwiidpsabneniamd sveathermaps PRdemard and ploogmes throughahpint abl e
to any operaggjfgusystem including a single task operating system (such as
M5-DOS). The engline 4008 i s based on process sequencer units (which take
vari ous events such as a key press, to carry out various actions), and

cont ai ns i5t Sﬂ%ﬁg&g}gﬁﬁgggﬁ%gﬁn oggﬁ%_(,, ﬂ@gﬁejéﬁg&t_he di fferent

hardware intértaces. ] S the disp of graphics and text. A
process sequ@ncer ayuithoringtonl #804xat the braadenst centrd asrelsgwherp for embling @ beadcastauses

the 25 process se H&etﬁc{akg%td log}e)&égﬁé%ﬂre&%héﬂﬁgﬁgﬁpt action-group to

anot her action-gro In depénden racter’ of the event, and to
execute the &cti ons application andvdate tseryer 4308upt the Tmeadessyicerire) gomeetednie ithees a
code | oader to lo 3 ' | | e ;

recei ver/ decoder fgrlg:ﬁor %Q&%Q?ﬂ‘eeﬁ%@%gggéagg%})ﬁé%ﬂtpggkgé%’ ?ur%}%egn%qﬁee%M or
FLASH 30 l®enory, fosmet applicatipng and data fpyrdelivdry tosthe myliplaxstnd seramblgnt dori s
verified by an a ' L MIPECES hot ok Jif | ' of an
appl i cation 4056 @%&ﬁﬂ&h@%gﬁ i onﬁ%{‘gb any %%ﬁ% iﬂzle gg&?#@é‘?ﬁ%ﬁ&p he
engi ne 4008 furt hb?bf@mﬁtit%@@ad“%conpressor. As the application code (a
formof intepnedi abenedfhideIndRIRY ARG dibine SREE 4008 W HiEh ﬁrme&%aable

downl oadi ng fromthe MPEG streamor via a built-in receiver/decoder 35
node, the code nueadepastaidedoinpthe secsiyeridacodes 13 ymed prirentedby the,endager forhe

engi ne 4Q@8 al SOeHERRY dneR8 usth td eéevePidtieRficate) ddcoinBreed, 8hd foRPappRtitibRsAhiooN
code to update various, vari abl e 3344 PCTI | BO0/0172Q0 -40 val ues and

_ 01/ . .
det erni ne status BRaRgEEs “m’&ﬂt\!gf‘ PB‘%"%?}'F@JRE?’F""“W'CM“E ERgiRg 4008 also runs

recei ver/ decoder hidente geieyAphfRSO tilicRns. ATHS erdgineC 4003 isVindepehRUE DS the
organi zed so that,  the sof{ware, can be i npl emented i n any

recei ver/ decoder BATEMVHE# %Fﬁa%é}’%?‘?;ﬁﬁgsystem Referring to Figure 2c,

tP he various Iioftw?ﬂ@dérﬂﬁidplfacar:ﬁnﬁapgggt%é\zfnﬂeha?mrzmh_ er H)ﬁld’tﬁaz ﬂﬂaﬁon _
rogranm_ng | nterface ayer 2, Virtua chi ne er vice
Layer 258%and Sys?‘@rﬂamﬁé?vﬁﬁpgwmwlﬁfﬁwn% ?s%”ﬂbg\};&fﬁfm*ﬁ@ Layer
250 enconpasses agpplitativhs b the MREGH2 erafspbh efreairestitiereudstiofitie endqiserl oaded to
the receiver/decoder. They may be interactive applications used by

custoners, witten in, for exanple, Java, HTM., MHEG 5 or other | anguages,
or they may ke inepplivedtelevisins sysadoporatds lueing Eapplivativhlenddclecontrol the funstiens

appl i cation Sof ﬂ-lrehriegcixlre%ﬁgcrodiersang @Ql?o%s 8LVids 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 receivet/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 o&én A%gl I cation Programm ng Interfaces (APIs) provided by the
Virtual WROMM415 | ayer. This system allows applicati onECTEBWOTEINI oaded
to flash or RAM nenory in the receiver/decoder on-the-fly or on denand.
The application code can be transmtted3i.n conpressed or unconpressed
format using protocols such as Data Storage Media Conmand and Contr ol
(DSMCO) , Nq;amrokﬂﬁidego@grver (NFS) or other protocols. 20 Interactive. .
applications are applications that the user interacts with, for exanple, to
obtain products and services, such as el ectronic program gui des, .

]E el ebﬁnki ng‘mﬁle&éigﬁlgbmlr ANidiiRaEsy ac?ygaito Uéceﬁre? llité Frofmea infiaSedfethotd O\é i ded
or these ownli_oaage applcat S .a ata, as (0] (0] . tln ca _e
ownl oaded CoHmIRES viaa sl ol £ B AP PHOHELS D SERER ToRtosaa], 23 adapied

aut hent i g atyg gball Gank 448 sitRbAHIOAGmaRENY 242, 2M0iréspedivelye The sibddriptioh SRlirtdard ed

software frombeing run_jn {he receiver/de r., This means that an
sof t war e ra?n#hesieng%a%“m#@&ngﬂﬁ EraRfion °P‘§%§E¥fbﬂ%é&°nﬁ4@%§§@ﬁ¥f ully

tested. A259edsupply tRébe&8Ary chitidl svorLoasteniltiphxel/iesetantbiér 280 to/éableulse MENDIY .
zones, thus assuring data integrity. 30 C,#Lhe system ca&glgnt erface wth any
condi t i onalengrypied broadeast pignal te bﬁﬁ?@éé“ﬁ’z‘é" e?@%@éals‘bpﬁ $ & Fenventinal

exanpl e, s hiel 25PdridYenoadiitor2B2 to rdcBive bfid @Gl S He eREllite thitSmiseioh BfoRtd

resi dent app_lei cati ong re us dé& 0 ﬁ ! 4nt eractive alpepl [ cglt [ gns: ° Boot .
The Bool0 afsingdd e@ﬁ“ﬁ%ﬂ“‘lﬂé‘?ﬁ’ﬁ ?X&gt“nagg?) ‘i cation | aunched when the 35
recei ver/ decoder is powered on. The Boot application starts the different
"Managers" _in the Virtual chine, . the first I n e . Application Manager
262. WD 01/P§%°§§FH‘WP‘PB€%“U'¥$%"‘V?’@P s ig%‘@ﬁ‘aﬂﬁﬁég%ﬁe #ﬁ%aqx’&ﬁﬁse'at ion -
Manager fg&zongrmgﬁf 2b?ménate_ertmfdm?re ap?iltécﬁﬁé bt deiollﬁil processod 220 mft;ttlkvél : '
recei ver/ decoder a it. starts.. S S...suspends, .. resunes, .handl es
events and FEER{eL! dﬁﬁ"pﬁ‘ cmf:ﬁtf?g?cieotﬂs%@frﬁg&n the Softwars pishitectyry comprissgea

mul ti pl B aRun+TimeiBEagine 4008, 4 Deaice Maosger 4068 ahdaiplutatity of Delvicecd (62 ahdiBevice

al l ocation of 5 @gggur ces_anon Ahgg&plﬂé%&s%% ication is conpletely ,
transparent 1ot ?@Wﬂln%%?ﬁ\%. FhePR P H0Se oF the SetUp application 264°
I's to configure the receiver/decoder, primarily the first tine.it is used.
It perfor ' . Haleh i te and
| D O oA 4 el S6ORBIGHIOhOf b NI W o8 Bl o 6P ©
appl i cat i ogonteollinghighleuclfunctings efiprefersplyrthereaeiuer/degoder 33.cRenrgampleewhen
recei vesq derndusdrPoditishsiag Bl of rekP b ol B3onaWRoR bREINELE6H theSeréS | S

&
used to chanag cﬂa%ne s using the Program up, Programdown and numeric

keys. When ofifhstelesrisiomsetd bandpagssssayalidation key, the dgstru nce assasiad vathhanner

(pilot) apphd tidfohXunl he Zapping application is stopped. Callback. The
Cal | back application is used to extract the values ofvarious paraneters

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
comer ci al WOPER#or vi a nodemmed back channel 17, or by RCHIBONBHRAG. The
APl | ayer 252 provides high-level utilities for interactive application
devel oprment. It includes several packageg.that nmake up this high-|evel
APl . The packages provide all the .20 functionality necessary to run

I nteractive %&ﬁd ffaly Bther ﬁglﬁvx&'ﬂ%tﬁﬁﬁ 33}{“ ggsﬁélgéeggg?{l Cg,gl o L ?{ i ons.

In a preferred e odlrrent the APl 1s a to run en in
the Java pr dtpmene pynt ofXisWathe memmmbmgerdedasmatroflthqharqwm, fidfidnothed

ot her for mat $6itWERiedS thedrerhbilr Carbe ﬁ%‘%ﬂd@tf% &?ﬁ né gzﬁcgorn ‘CF} l{é)tl%%tlatﬁg

i ncl udes ot hér packagés and service
ext ensi bl e a$ystergshovanepartdrom the herdwarghe Virtual Machine layer 254 is
conposed of |anguage interpreters and various nodul es and systens. |t
consi sts of everythi necessary to receive and execute interactive

appl i cations Sogmrammtcﬂlt eqtukeci ver / decoder, including the foll ow ng:
Language | nt %eemrﬁoc&oiﬁﬁ&ﬂb%feeﬁﬁéﬁs% ed oft @ Q&bééﬁgﬁu %%ngon or m

to the type of applications to be“read ese |nc

and ot hers. oEeyigpalanachine #00: Tbis iyconplediagpplisations en ste sidegtha Ehiph el side),
noNi t or s CONGR) ofiH dtisdlr s1déf§tﬁte‘?0\ﬂe@ﬁd ﬁﬁét %5' GarfokV ﬁ}eﬁﬂédtf th ?%fc%mnﬁéa sgusF?d

| nf or mati on Protocol (PS| abl es puts
al | ows aclesbeloy, tihg geceiysl/desodsy haquylarec@ﬂmmmwng the vagious parts agl diseussed

contained in f&%&é@ I Thi dul e
all ows for p?sé&vgrrpt | ve ?ﬁ]{%ﬁ%d sche 2510&}1% %l@%hﬁ% hr@a ’\/| ng
its own evenfn al unif\Z26), ry Manager. This nodul e manages the access to
menory. It also autonatically conpresses data in nenory when necessary and
perfornms autgnati cg%ar bage 5 _collection. Event Manager. This nodul e

al | ons event ¥ithspeeilic refergnsedn Figurpesthy varpus grplications4057 ate conplethtgethe virtmslr  and
event gr aighi fgckife 4807;080eadMMht Gidrb QBfnioRlySERE BYind. a§ B mord! {F9lks

t he resol ution resses ari si ng from

Dynami ¢ Li nke Thi s 1o
native 10 JBWFWF?S&%? “‘I'ﬁ"a%ﬁteﬁa‘lﬁ ipdicaied 414457 WWQ‘%&WIB beidgwaloaded
down| oaded i fitothReMtedg foffhe MPEG it SrehiMidath@3easadaliined, codes

towards ROM Downl oader. This nodul e uses automati ¢ data loading froma
renmote DSMCC carousel or through the NFS protocol, w th downl oaded files

accessed i n Theviftealenachiny 4607 incloded A additiesto th&ﬂiﬁ"cﬁhecéngﬁké 4008, sGRERERST! ON

and aut h%t | f;bat | HinHofis li’do§ h1th ndlode’a toglgox 4058, The library contains miscellancous
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

‘ -i

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 2 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.



C ass Manaqger.. This nodul e | oads classes and resol ves an f erencing
pr obl ens %Iys?:@ System This nodul e is conpact and opti #Eﬁbﬁ‘t@“ F@nage a

hi erarchical file systemwith nultiple ROM flash, RAM and DSMCC vol unes.
Flash integrity is 20 guaranteed agai+8%- any i nci dents. Security Manager.
Thi s nodul e aut henti cates applications and controls the access of

appl i cat i orEach Gurictios bf the eedmmﬂecoamtm bepresznted as o Hevibe4 062t in thepsdfiware

G aphi cs System Thi stem ct= orlenta 0 mzed. Jt -
el tee. omsiRcture o e looenar et 3 Rt D bR e oSl BefdE: Meal t one
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and appl i cahil dedcediiveppovidda andddsipned by the reveiverdepli¢ramambraiteng. Sone
exanpl es of rmanaged devices are: card readers, nodens, network, PCMCIA

(Personal Conputer 35 Menory Card International Association), LED display
and so on. Tﬂlb&gﬂaﬁﬁeéngncbommtuhauﬂdertme daatolwftahntcm:sodesnpemndharmtxhqn si nce
t he API a control s the devic fﬂf}‘é bove 1/ 33344. ng 00/,01720
- 43 Thel TOEPEMIRE B 8e Ly sty ofgﬁ'ylfﬁ IR IRERAER 3t ur er
of the re@&thaea]il fl%éﬂeiﬁtecommme1®ht1¢di&onﬂdelhmlmat;oanomth€vmwst em and
because services supplied by the OS (such as event scheduling and nenory
managenent) are part of the Virtual Machine, the higher |ayers are not
tied to a [Thelhgind 4008 naslapplicatons@05Gion the recyiverddec¢det O8) It@xedutesdntefactive .
particul ar [0C8sS0 A r r { set
IS provi de(‘TB Eqsr? g,%g cela?e %‘ﬁg&t émg O%S?Je &g rggg?&%}dg?‘{&ﬂ lg’r &fsﬂ rface
(QU). e gmhtclamdtaxt, afiptevices farrsetwfcesandhls%s funocingfschbra'yﬂﬁO@t:mcm 10
wi dgets in r decoder for digital television. Each
wi dget is |t‘?rf011('§lé;l Q{sﬁ@ Qjc cc‘3 t\tfi){r?(lgl{ent ed nodul e such that for each
wi dget, there |s a correspondl ng wi dget  cl ass. Thus, any w dget may be
bui 't up frg gxi QREN exBEHEKIE SodR¥ndtdiied i édcﬂgece%r/éﬂﬂﬂé‘tg%t &dﬁg
cl asses of ot her ets. 15 Figure 3 1s a.sinplified diagramof th '
hi erarchy dachdes getlgtemrqtpr for ntgiperging apd running mhsatl@ﬁboahﬁ-.snzme 149@8 w dget
set conjgl faaa;ftaaetto Qh re,bexahﬁg W%th otaahdﬁg a.sgi%ﬂ e 4R dﬁaahuglsggema(@mg@st

er

ot hers, w dow_and di al ogue 3 a sli cqntrﬁ tai Bush button, a
check box, MS-DOS). The engme 4008 1s base on process sequencer units (which take various events o

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 423’%{35# conbi ne several prinitive w dget classcRCHIBOpOURSY t he
behavi our of a primtive widget. For 20 exanple, ‘‘a widget such as a |ist
box may create editable Iist items from ggtext editing box class and allow
a user to scroll through the list using a scroll bar derived froma slider

control clasg; I g?gp:& , the wi dget set
cont ai ns aggregiguaetéénvm&gge ts %‘S{ kﬁ%é? anﬁ‘;m e se1t ection di al ogue box which

cont ai ns push buttons, scrollable |IStS text fields and text editing

boxes, all A%itsauﬂﬁrgfeﬁéeﬁlﬁ{icddlrm her cl asses of the w dget set. 25 Each

of the w dget asses net hods and event handlers to control
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cl asses can iSeftwp &adeQYGII@Yﬁéé&ssary f or the Iook obj ect classes to have

a consistent set of public nethods that are guaranteed to be available 35
for use by the V\ndqet class. In particular, the | ook object class mnust

provi de a“'st afd 1SEHon LAY = Xlo PRCAMMARSSpe @ onp fhatt 31 essidentaimsor an
1o,; dRahertispion haresr20 prbigglion dbatt #re sitbery
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di splay. The useg)éb& Fg ts k’@@& L n a _base cl ass romwhich all

| ooks are de?’”&@ﬂ m; ABpice g"ﬂﬁ st eHRieE langasgent o they mayner al
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an estructi Q 4 n er ro

nodi fi cati onga%?ap?-}ewg e%ﬁggm ’ﬁ%"ﬁé"%fr(ég f 4&3"8%“5’@%% eto

all w d]ge‘tSsd\Hyct éThissystemudilaws dppsljvhtigns tovbd dlmdﬂoaﬂﬁbtomush ﬁf:RAM mteﬁg@ﬂﬁ‘ﬂfkl n

types of w Msle) i.erarchica chi.tecture.

new | ook cl ageggl S cré‘ge{%gq%ecﬁy%go}{%%& (tl Jﬁg"gﬁ?&“’ Hopy ﬁt"%’é %@'ﬂ Bnd

defaul t val ueempsessedpar Uo¢me$¢dﬁ¢m usihg protocals sheh ps/Bata Stonage Mddercﬁﬂdmdg new

attributes, %Gﬁﬁ%léﬁhé@f qx;gt,;,or)@lﬂgggwe 3! Xﬁ'{&ﬁ&lh%l rlls‘rre or all of those

inherited. A look class is organised as ng pointers to
public nethods. A | ook class which

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 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
changi ngV®RE33344 evant pointer so that it points to anot REFIBAYOREA.
Typically, a look class only inplenments some of the avail able public

nmet hods. In one inplenentation, public4rethods, known as dummy net hods, are
provi ded, which do 25 nothing other than return the call. If a nethod not

I npl enenteq by thenlopk Whager.] Thedpphidattn Mahkel\6P HhanagesOitERiteBlive0d i S

called. This is ne 1n order to ensure error_ free functroning of nethod
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canenable a | oo s to b is an union of two or nore other
W nenti § “g’ée §B°o‘$ prvel ﬁ?&q%%gﬁﬂ@%

| ooks. dss is created, . it adopts the
attributese met mpksngaﬂﬂxew}angapphedmegﬁﬁjﬁuseﬂ@dh@ngcchuimlssusmgﬁnﬁdm it is

derived. In ord Wﬁ%e o Zg‘@lﬁ 5 one
or nore pOI nt er Idoﬂl’?g} C| asses V\EIfAC er %gisgédi'f&s
attributes, net Iewsple.rthrougiea basiner (élol) aplicytien, Hiscleppins apnlmtxaw@sm@daose |
attributes, met @ﬁﬁacﬁnﬁ;é@aﬁlewﬁapmdaa&ﬁs ugwtdm&ct ﬂlmluegoftvan&ﬁ?xm&e:eﬁr eate

themltself I n anot her enbodi pent, when a class_is crea It adopts

the att¥s but es, storadigdbe waeiveridscodsr mmw%@nbﬁle%a valygs to the q°8@i@“i!? asses

fromwhich it igpélaiol via@nodthnedbiatie ciahfel 47, ofblylothebfifehfisige is al so useful in
situations V\/nere non-standard w dgets are designed, which may require the

| ook to i nplenment non-standard nethods. A pointer in the |00k can p0| nt to
a second | qhk APl hyer 25Ripedvides high-leseltutibitiesdfor intezactine appliestiocdevelopmentr & 15

required to ari ous.
ook cl assé’écﬁi‘*ég%vé?li Bﬁké%ﬁgglgﬁ%nlm : ﬁ,%ﬁgﬂdé‘@ PA{’f O%%%%&%te; %?L'ﬁgggc\é ot her .
This c&0 bdungterslityyneeessary itmgmtmfatactwmapah@hpma rite packageearageesssibiaby thecont ai n
nmet hods Whlﬁ@ AHibnsnOt in the main | ook class fromwhich the ook is

derived, y 20 giving an order of precedence to the various classes. An
exanple of the public nmethods of a | ook.object class is set forth bel ow

[* Initial iI&%"ér@I@rr@ci einBadinRAethe2RPIMVIAGHtEd €k hubi spptitaiont wriden\igitthe oal ass*:
Mwgt LOOk%E‘(;[ = ning 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.
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MhwWit LookAt t sinit ( MhwWgt LookAtts *); /* Retrieve and. set border
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MhwWgt Look At t sSet BERESSSE dlateTipmemen WhitoBecassaty and prifoumy -autopnatic gadiage eve
and Set Cod ours*/ oMbkl ookAtt sGet Col or Backgr ound ( MhwWgt LookAt t s*,

MhwWgt Col or*); | t LookAt t sGet Col or Bl ack ( MhwWgt LookAt t s*,
Mhwwgt Col or *)'; Mﬁ%t Manggont wéﬂpeany@tagmmmwmg torpriority. It

Mhwgt Col or *) ; ds GipkePahd SRh{CGEhIYiRES Mowdig -

MhwWgt Col or *): 10 t LookAt t sGe 00| or Hi ghI i gg’?’ﬁ M’I\AN‘zt%gge%nt%smeaCh
Mhwwgt Col or*) ; MRt Look At t sGet Col or Li ght Gray ( MiwW\gt LookAt t s*
Mhw\gt Col or * »: icqzm t’lﬂﬁhﬁ@ldﬂlbﬁ@ﬁ@@é{bﬁﬁﬁi offaméééht

vhwwgt Col gr Mapl d* 00k At rM dd eGra

( Mgt LOOKAL t s*, W @’Faﬁm)‘“’i ? ﬁ%ﬁg @?@F#F&%gﬁ#m
( MhwW\gt LoOKAL t s*, restwmlﬁlﬁbﬁlrdb)vmm&ahk@@d%ﬁ towaels @oMr Ver yLi ght G ay
( MhwWgt LookAtt s*, - IV t t ook.Atts tCoI rVite

( Mhgt LookAT t s* %ﬁ%%ﬁ?ol §¥)°d“1563% S EROlePIMRE
( MhwWgt Look At t s*, cdvbusélyorGhdongh the NFB’Imtqctdl,omklﬁddvm‘B&ﬁéﬂ)ﬁlaﬁ filcegkd in the same

(NG LoOkAL 1 3+ %@%ﬁ‘%ﬁ Mo e AR G B e o

( MnwW\gt LASKAL t s*, Col or*); 25 MhwWgt LookAtt sSet Col or Hi ghl i ght
(Mgt Look At 5™, cidayWinsdrOhis 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 mandges 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.



MhwWgt Look At t sSet Col or Li ght G ay ( MhwWjt LookAt t s*, I\MV\A/‘gt Col or *
Mhwgt LoBRAIBIMA Col or MapAndVi sual  ( MnwWgt Look At t s*, M"d apl d,

MhwWgt Vi sual ) ; MhwWjt Look At t sSet Col or M ddl eGr ay (M”le‘gt LookAt ts*,
vhwwgt Col or); 30 MhwWjt LookAt t sSet Col-of3Fr anspar ent  ( VMhwWt LookAt ts*,
Mhwwgt Col or) MhwWt Look At t sSet Col orVeryLi ght G ay ( Miw\gt LookAt t s*,

Mgt Col oFp, Y&Xiotdomm/ﬁﬁﬁ%@ia?emss qs bgqhé\trhﬁmfacM}Mf G or);
35 /* Retrlevea t LoQkAt t sGet Her i t ageDat al

Set _Heritage Da tQ/h
( MhwWgt Loo kmetvgrldeco@qrdBegausquﬁw;@q duiasity ek thesystem an msgmces supplied by

( MwW\gt Loolgfd bs isucﬂ/ﬁ' eVent scheﬁﬂ“lmgﬁﬂéhfeﬂx@vgfma erfiéht Sf@VNeMAl Machine,
( MhwW\gt LookAt t s Destr ugt or */ 1

334 /IBOO/%_Eﬁg} -A47-
Mgt Look s bltgber(lamrl@d%qﬁﬁ tasp PATHSH rma-hmem?ﬂ%mt °r(t3r?c1oj ect,
aW dget ,5 aXart® es8bf. aText, 5 alength, anAscent, aState) .

VhwWgt Look awBac ground (aanj ect, aWdget, aX, aY, aW aH)

Mhw\gt L00kDrawCheckSynboI (anChj ect, aWdget, aX, a¥Y, aW aH aState,
aSynbol ) Mwidietseed Dr awChoi ceSynbol (aanj ect, aw dget, aX, a¥Y, aW aH) 10

vh tL k wCr . e .
Vht Look & AEEPEEH Crrneeat 2 vt dsei Paudr W nfiblipaciogs o run in o
MhwWgt Look @r@hﬁ@lr e interface((GUUDL One partlawrdmphqatlen bf suvh a akidget bét is to provide

m%: @gtDr oﬁ% (gﬂf %}gﬁé&o’f a ecgg%dg @tiér 1gﬁ¥/ telae\%slonH)Ea(i}h widget is

MhwWgt Look Bnpleinested as(aanbjsptsmemgdmgdp su matéoreadxmdmtherm\wgmpm@w term

01, T b L

quNvgtLookDragmanegcl(am other widgRttiget , aX, aY, aw all, aRelief) 20
MhwW\gt LookDr awSel ect edBG (anCbj ect, aWdget, aX aY aw aH)

vh t LookDr awSl i dArrow. (anCbj ect .. aW.dge
W 15 Figure 3 is a simplified dlagjram of the hlerarcily o? wndgets wﬁnn a wxdget 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. Atyet 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 AP,

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



abDirection) MwMtLookDrawslidLift (anCbject, aw dget, aX, aY, aW aH)
Mgt LookiORM8P#44ng (anObj ect, awdget, aX, aY, aText, alcRmBoO0/01rz0
anAscent) MwWjt LookGet Border Wdt h (anObj ect, aBorder)

MhwWgt LookGet Cl assl d (anObj ect) MwWt LaggkCGet Cl assNane (anQbj ect)

MhwWgt LookGet | t enBor derWdt h (anCbj ect) 30 Mw\gt LookGet Met hodMask

(anhj ect) I\@M LookGet Pref erredSi zeArrow (anCbj ect)

MhwWgt LookGet Prieferr edSi zeCheck (anQbj ect)

MhwWgt LookCGet Pr ef er r edSi zeChoi ce (anObj ect)

MhwWt Look Get K @@ fireaGhl 8?{{%% ter
(anQbj ect) mﬁfeq?ﬁggm sl"r;]ig éﬁ??& (anlgﬁ?&ﬁcga’sﬁgr ass W%@Mmeﬁ%g
Mwgt Look Re REVGompRsesdbedoflewing elemeatset , axI aY, aw all, aText, alength,

anAscent, sStpte) @gh\eﬁgaﬂsﬂgyﬁg{hoﬁ@nmj ect) 40 MhwWgt LookSet Bor der W dt h
' t LockUnDr awCr oss (anCbj ect, aWdget, aX,

(anQbj ect, aBorder, awdth). M

aY, awW aH) MM@W&UW‘&M%? (anObj ect, awi dget, aX, aY anAscent,
aH) WO 01/ 3334 PConkBOsYthe.heflion and Bestrhétidid bt iagkasalr awFocus (anobj ect,

awi dget, aX, YV\N\Z%NB'Eaﬁigf M;mgt LookunDr awHi ghl i ght (anCbj ect, aw dget, aX,
aY, aW aH) o el ief (anCbject, aw dget, aX, aY¥Y, aW aH)
WMhwWgt LookunRBef ( @vphblastimodifidytivaddt LookGet Backgr ound( anObj ect)

MhwWgt Loo t Col or Bl ack(anObj ect) MwWjt LookGet Col or Dar kGray(anObj ect)

VhwWgt Loo t Col or Hi ghl i ght (anCbj ect)
MhwWt Look GetGenkral dispidytristiad are@injse which 4@ abdilabl td DGR Rty PHRRLRPGRHIBE )
MhwWt Look Ge [ (anChj.ec .
Mhwgt Look Get ol %"g’%ls?‘%gagﬁt%gﬂ@ee% %’5‘”‘"“"
VhwWt LookGet Col or Ver yLi ght G ay(anObj ect)
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.



MhwWgt LookGet Col or Whi t e(anObj ect) 15 MhwWgt LookGet Col or For egr ound( anObj ect)
Mhwgt LoBREBEf or Her i t ageDat al (anhj ect ) PCIAB00/0172

MhwWt LookGet Col or Heri t ageLi nkl (anCbj ect) Creating and displaying a w dget
20 When an application requires a w dge4sto appear on the display of a GJ,
the first task it nust performis to construct an instance ofthe w dget

class. Dur 'RﬂmﬁEﬁ%ﬁrhme%ﬁm fiohFiSRor ded GEE ElasseA(muRtKerth @) ST SdnRAfte

beconmes assocl ate h the w dget clgiss I nst ance. Theegart i gul ar I ook is

chosen as fadpploelass ta be greated mkarwra@s itWe prmete ofter s pientioned 2boNe; cat i on

to the consfyeGiedk clatsbmréa&e ithdopts&ﬁe Atributel ahothsds anwa@fatﬂbealdesf@atéloblook -
specified for the class

0 et bein create I f, t S, one.
Q her wi se, %éﬁPWéV}B‘éT‘&EIdF"Y"GOE“ erder-toimplgmenf my hé‘emaagéﬁ I(S’Bkta]é?fmmi“f‘s t here
' Sdonte 5|4 ongﬁh%iéé pofhters!fodhé %’tﬁt%&h%ﬁdlisﬁes'f@ﬁkvlvﬁﬁli ;t'fdbﬂvwaﬂﬁbﬁtw ,Phethodd akdICE . t he
wi dget cl ass s bee antjate e icatjon c voke an,
appr opri at é‘egﬂ‘ig"élf“’s L}f‘gﬂ’ﬁfﬁ %Pﬁﬁ&@s‘t”g@g‘l’tﬁ%fnﬁ@’ 3%“3%{9“% éb@tw’@?%gs al $0
pref er abl y Havigitélespyeor Rivateitheriiitbdid t hat can be called with a pointer to-a
| ook class instance, and that | ook class instance then becones associ ated

with the widget 35 class instance. This causes the appearance of the
wi dget to dhangther embadinmntwiea adodkclasses erenitd, itadepis thatatttibuteg imethwis and -

ot h ol horde R Pt B o AROEEIARHPRE ' Thc' b Uoet ' £ nss

I nstance. To associ ate the wi dget with a dlfferent | ook class can, in the

siplest ol el g Redpl R 3?&0%1%1 lméln\é‘ﬂoﬁ%ﬁﬁé%én-?&lédr@%%%%?@ =49

maki ng an assign wever see e comments

rel ating t olesignasi yhichmay eraprize thedonk t ireplement gam-sandard Msthers. LAopninter mtheover |

many wi dget &11 @éﬁpdzﬁiﬁb %%&?nd IBW clas ﬁﬁn%ﬁ’%brﬁilﬁﬂth‘é"ﬂoﬁ-s%@aﬂd%&h&isﬂﬁﬁ are
i nstance. This 1.6 111 Ustrated di agranmatically in Figure 5. Wien a

wi dget b aé’SQWEiH‘bé‘SP%Y@‘ﬁIW‘@%Ft-to draw the widget on a GUI d| spl ay, it -
builds the image of the WI dget in the followi ng order: 1. The background

of the widget ack ol our or
Backgr ound qB t?ég’ﬂp%’"g SES? Iﬂg vai‘%f"f) S%’g %5565, °Eo‘t”8§‘t B Z‘%’%qf) gmﬂfé demnghet 4.
For egr ound couftict with édch other Athid can ba dbmejsy) ensiring That thei additipndd doakeclasses 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*, thWg'tLookAtts*);--
30 MhwWgtLookAttslnit (MhwWgtLookAtts *);

/* Retrieve and set border dimensions */ _
MhwWgtLookAttsGetBorderwidthBottotm (MhwWgtLookAtts *, Card§ *);
thWgtLookAttsGetBorderWidthLeft (MhwWigtLookAtts *, Card8¥*)};
35 MhwWgtLookAttsGetBorderWidthRight (MhwWgtLookAtts *, Card8*);
thWgtLookAttsGetBorderWidtthp (MhwWgtLookAtts *, Card8 *);

MhwWgtLookAttsSetBorderwidthBottom (MhwWgtLookAtts *, Card8):



6. Highlighti ng . Input focus. 15 For a given w dget, certain parts may
be absent P9E3PAesence or absence of a part of the vmdgé’FT PEMHAY on the
following criteria. 1. Hard coding. Sonme of the parts are not defined for
certain classes of widget. 2. Optional pagts. For exanple, the focus, the
relief and the highlight may be inhibited, 20 at will by means of a public

attri b]lgtfhof b bR V.St t s8et BEFddYE HORLOt t(blﬁwk@@kookﬁtkgoi( @taey;t one gr
nore o e par X carrie

out. 25 Firsthy 5’9&%%&%&%5%9‘38 e AR i, (i A8 ED a8 £ Los
met hod it sel NhWW@iL%@ﬁI@etBWeﬁﬂﬂﬁFlﬂﬁP d%&@ﬂﬁmtéofoﬁardﬁ)backgr ound

pattern or an image. The background overlay is then drawn by invoking the

public mtﬁoq*ogeé{@e@sgg}gl aeddr ?ggs*pst ance Mw\@t LookDr awBackgr ound
speci fying agﬁg riate argunments_far the hel‘g‘ﬁ% wi. dth an osition of the

wi dget on th HrokAtEpGetinierPaskarogrd (e GREERY i ohB% ¥i ed by
30 t he | ook, MheWgekarkiitesGhyColomBlagk ngdm:WIg&gookﬂm*w ulga;‘lgtrﬂoass*het hod
(r:nrlzg t te Qe?hte)uuhdw éélmftlgé@gwt&@g?&%é” (WhESLLodKARE s+ § N RYol1bi+) ;

i pl 2y | nf ol RIHFARAER=Cr b Lo Binasoura HE iR B S phiaetiaor e

m ght i nplfendhvigticiekdkt#ent ColariighdA ghtis BhwigsEoelrdiREs MW gtEokox)ass

met hod MﬁMMhﬁWt&o@W@bB@é’@Oﬁb@kMdﬂt@rhpomﬂWmMmmdL fyhwitglieo f @xgr ound,
for exanple ?%%ryo%i@téséeseﬁomap%ﬁ%%% %ﬁ' | BQ%Q%égggggigtﬁle

border region o el'ol. If

t he w dget cmaggngWgéé t ﬁg‘ﬂ” ShEt Ly Pﬁe objects within the w dget has
i nput f ocus, Mh¥WotilwegRbtsGatsoll ookl dillagsayrétingily tionllt tafo KDrdgEC st )0

i ndi cat e fshi ﬁnwgtthﬂ;am@ta&edco&owﬁ@eis Stewmtarly, (Mfwwptiookathg+yi dget

is to be hi g%ﬂg%h(fq WI dget cl ass |nvokes the look class method
MhwWgt Look Dr et border managllment One specific exanpl e of

the way in V\MPEWQFEQOP‘%%S@G Codles VeryLagpsFrance of (f‘ﬁhéfwmt&@éﬂ‘%ﬁs*lo a
G.I'l di spl aymhewgtTolbe*anagenent of borders. The appearance of a wi dget

wi th bor der syffygtiricd kERES AL & MvBlwge £3dkadicsp! %ﬁr@t&@%‘f‘*)‘ n Figure
4. The w.dget 50% occupies a rect angul ar area in the display of a GU . The

area occupi ed by the widget includes two regions: an inner operative
regi on 510 s¥hwiaiigedAbisiethol aeiackggrend (Mypidoplhtiey”  MBEWaRCe gy dal | y
does not conMhwigtieokattisefaulotBbaclof (Mhiiwgul.dalg@ittcal tMomgitColoray;, in

some cases, EWMQOQXtQSMOIBQDMa§n HVwdt2odkE L Ne MALRGEEDLor+) ;
Therefore, ervsagtLookAttsSetColorE‘oreground(thWgtLookAtts* thWgtColor*);
25 MhwWgtLookAttsSetColorHighlight (MhwWgtlookAtts*, MhwWgtColor*);
MhwitgtLookAttsSetColorLightGray (MhwWgtLookhtts*, MhwWgtColor*);
MhwWgtLookAttsSetColorMapAndVisual {MhwWgtLookAtts*,
MhwWgtColorMapId, MhwWgtvVisual);
MhwWgtLookAttsSetColorMiddleGray (MhwWgtLookAtts*, MhwWgtColor);
30 MhwWgtLookAttsSetColorTransparent ({MhwWgtLookAtts*, MhwWgtColor);
MhwWgtLookAttsSetColorVerylLightGray {(MhwWgtLookAtts*,
MhwiWgtColor) ;
MhwWgtLookAttsSetColorWhite (MhwWgtLookAtts*, MhwWgtColor):;

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

MhwWgtLookAttsSetHeritageDatal (MhwWgtLookAtts*, Void*);

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

/* Destructor */



consi der abl e scope for varlatlon of the appearance of the border region in
accor dar¥@ 0334 a user's wishes. For exanple, the col ouPCTRW{OL720
background pattern can all be selected to appeal to a user or to provide a
consi stent appearance. Therefore, respagsibility for drawing 20 the border
is given to the | ook class. The | ook naintains four dinensions to specify

the wi dth ehwifeLésistaeteThencbieegi fy the distance fromthe left, right,
top and bottom of the operative region 510 to the edge of the w dget.

These di nensions are indicated respectively at L, R T, and Bin Fi gure 4.
Val ues for /255t#rdardiiAPEndf ons are specified in the default | ook. An
appl i cat i onhwRythtefkDrewAnchas s(a®bjeet, dWicigetheaXiefayl taW,0aH, cdTess,i n

whi ch the é%kﬂgﬁhar&%\é%%' dglggageq create a |l ook that creates a wdget ...
with a bor pl i on or_exanpl e,. a | ook
nmanager ) EHW%F%%C}&%H%@C ﬂE°V3§1d Eoé?e‘?\{)! ahrlﬁ'geby #‘N(ﬁg 'ng%t B ook |
met hods MEWHotbokinavShepkSyrradi diam@bieety awidget, aX, a¥Y, aW, aH, i
MwWgt Look Akt s6e) Bayye@ogdt hLeft, 30 Mwigt LookAt t sSet Bor der wi dt hRi ght-, ‘or

R IR AR AR eSS ot he

| ook cI1;935MBV"’?W%Q?@@’PIEPQS?noﬁergﬁfl%ItouF meag éfenatih Iook al so’
i ncl udes amtefgtiddidrasCucsboufanObgect haWizlgetwi ageta¥ nsndscenwhiadh i s

associ at egmmgeﬁ@@go%wﬁ%%mmzaam&l a2 Panid Githakn] ogly 1 nst ance
Wi u i ange e iment, a
| ook defi nB’S ‘&?@E d% &#ﬁﬁuﬁorao‘{?&ogecicbl ]kdge%da? J a&{' ﬁflgdl e gray '
| i ght grathV@‘HSrLQQ@WW&Fang%|(taEObf?%ﬁstFéﬁ?t' 1@9 A¥ghRRghHlcol our The
col our 1def MAWRGEISOoKDTalWIAséOkarmbg eus palvidvyen 1dargw a1y, awp dget . For exanpl e,
I T a blacky Pbﬂ@?éoﬁcdﬂﬁee%a‘(‘ghdﬂ}@&td' §ﬁi&9@ﬁ19 aX wa«}s;esw the, coleyr which

has been det| exanp e, it the Iook iIs to

have a red2REEELETHEMR BPééﬁenﬁmfsPiégagf. ned to 15 be dark red, and "white"
may be def MhwdgtipdidriaWghtset nlenopieht v aWicgstshallesaof alledabki ng defined
i n bet weenMhimgtitokDeXwR@l &f Janomdcty SpRigati oax Waiyghampwn] sarsiiriehy dr aw
a bl ackyg 'Mpswageﬁéoﬂd}%ugaﬁeéi@aw (Qﬁé%_-{é@éj Iawsza%e@ndaﬁoaqn al Agdi tion,

:gebleoo ngtLook%%a?wlsjilgRProw ! ((\and%je%tt, ea J.o:ige{;:‘1 C?J out Va‘[ Hes \M” ch are

aDirection)
MhwWgtLookDrawSlidLift (anObject, awidget, aX, a¥, aW, aH)
MhwWgtLookDrawString (anObject, aWidget, aX, aY, aText, aLength,

25 anAscent)
thWgtLookGetBorderW1dth (anObject, aBorder)
thWgtLookGetClassId (anObject)

MhwWgtLookGetClassName (anObject)
MhwWgtLookGetItemBorderWidth (anObject)

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

35 MhwwgtLookGetUpdateCounter (anCbject)

MhwWgtLookIsInstanceOf (anObject, aClassId)
MhwWgtLookReDrawItem (anObject, awidget,aXl aY, aW, aH, aText,
alLength, anAscent, aState) :
MhwWgtLookRef (anObject)

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




20 used when displaying any particular colour on the display of a GU .
Creating aWe¥Ps4d wi dget Suppose that the default | ook neCHTBH/01720

MhwWgt LookDr awCheckSymbol draws a rect angul ar box which is either enpty or
which contains a small tick symbol dependijgng on its state, and 25 that
this defines the | ook of a normal check box ina GU. Now suppose t hat

anot her wi dgq&hﬁﬁthggmﬂﬁgw@gcwl 'JEE@r ltdlgglé Oly 2 & O3, | sI_Pdl spl ayed.
The appearanéﬁg% (intl rrﬁ;{%ﬁ cl'ass, so" onl’y the | ook
class need b gakuninaggy 19&"-}1 tcl a@&d%tv ia¥p| a¥e AWt BH3

behavi our carﬂfbéngéowmawrfawaﬁiim (@xprnqu lasdkiget assX, aNg gwowdrje only one

met hod MhwWtMimigr aykdiaele Sy BRoh 3 g&)overrl de the method of the sane nane in
t he 30 bas qver met hod MhwWjt LookDr awCheck Synbol
i s invoke v'\ﬁ%g%%%géeed:lgbﬁﬁﬁ?r%%{ (taélggé?cﬁo true, the method

Mhwit Look Dr 2heifeskSpkistiCodprBlackiasgbiestdss can be called to draw a tick.
New code needamgwmumcembynmcdtawwoﬁj&tqase where a cross is to be
drawn. Thus, a m ni mum of programm ng
effort. 35 It Wﬁgg\%%%& erstooghﬁﬁ&%%ﬁm érocedure does not alter the
appear ance oiMhl”WE ko9 eﬁ&ﬂ‘&ﬂe’&“ﬁﬁ"‘bﬁ%&@t CT/ | BOO' 01720 -52 box

wi dget; tH szngLOQJ@es’;CbherMm(enbbg)kct)l ass which has not been anended. In
order to ef fbﬁ%g@l.mﬁéoi@rm%l@@%ﬂaﬁ% e@f) the original check box

wi dgets in a t LookDr awCheckSynbol in the
base | ook cl glggﬁﬁuié?oa}%e%g%o’%gr&nsgﬁfe’% Bf&) wi dgets derived fromthat
class will tHNSH eHarkSethelorigsydaghrtrayionPbitety t he next 5 occasion (at
conpi | e ti neMheWgtlovkicerEol alilte (6AGILjgBRY be) upon which the look class is

l'inked wifsh hh@wéﬂmdk%@‘:b@fbrFUl%g%grgcﬂarﬁ%&ngééﬁw I'l, in principle,

co-operate t aving an appropriate set of
public net hoﬁgwgﬁﬁ'%#gﬁﬁﬁgfwegétag?%%ﬁ?1(5?89]%3ecﬁdwever there is advantage
10 in derivi M§WBFtLdokERt € beydier itpoeh ik ldmaPbiet)possi bl e a number of

common base classes, and ideally just one base class. Those famliar with

obj ect-orient egd)rograrrm ng will understand that this mnimses the use of
menory and ol SGF’@WWW"? ook classes. A derived class has a

poi nter 0 I%ebﬁﬁ@pﬁéa@ﬁﬁreﬁﬁlrésbaﬁdgrehof‘a@ﬁeaﬁ&flﬁﬁ§1 md:rt?pﬁ'x@ iR thsiSi Aulec data
of- t he base ass thou ?l i capﬁ1 e or data Ln menory. 15
Ver si on ContP "PI‘SW tangs ot WH%@"F 34 Hﬁ%@?ﬁ‘?ﬂ@@t QW%FBPVHSWQ life.
For exanpl e, alook classdhstanceibevamed assavidtédvidiheRivga@lass Msthek DR patici@Rlookn @
war kst ati on {3 {?Je ésfbﬂ so forth. In such cases, there is a strong
possibility a3 Ok cl asses ni ght be updated during the life of the

- 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.

3. 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 appropnate 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 Jook 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 . WOR¥33344ay to achieve this is to give each | ook BFHIBOOMATnqat e
counter which is exported as a public property or is accessible though a
public nethod. Wien a w dget class is.iggstanti ated, the w dget class

I nstance queries the update counter of the associated | ook, and stores the

25 val ue oh MR eﬁaurﬁieqie%%fmaﬁg%}ysek ﬁﬁ%mhfén%%%lo‘w' fiiﬁ%g% Sory

I nstance. e instance of t | ook class is subsequently updated, the
wi dget cl asemagementand theapetandMbw WghOuxSetl aalgtMereover gy widget lass ingianges ¢ hat -
is stored iphb SsshQel with BRY 1oREIAS istiBice! Thid & iMstraied diapRRintatie Al th Blguien  the
| ook class 1 hstance. If the |ook class instance has been updated, the

wi dget can3then re-draw itself using the methods of the | ook class. 30
Construgtion and Destruction of Look Class Instances In general, there wll

be fewer instances of each | ook _c|ass than, of eac . dget, cl.ass. .In sone
cases, theMhengyvidget classmethod1s ‘ﬁg?‘léﬂ'i@"ydge‘g‘ aﬂggg‘sﬂ? aé(s‘éb‘f'@FaFr“éﬁget o by
all wi dget op{h@sﬁd%gtmﬁ,ammiﬁgbﬂ&; application. There may al so be instances
of derived_ | ook sses referred,t 5Db 0 f th i dget cl as

i nstances &f an @BSP&@&{“Pgﬁ&hFlmg@r?‘%pz"gg?’a‘%g‘a"é’ggﬂr‘m qr anjma t hat

t here will 2al waBackgond oveHayc(ferexample] aloge) i n exi stence at the time that
the wi dget WO 01/ 33344 PF{L%I B$0/01720 -53 class is being instantiated; the
wi dget PnsPance PRGN G Y8 st (o require association with a |
parti cul ar 4/ ook Fotegemind dherlagf(for exampile,iadogn)oposed t hat during instantiation.
of each w dget ass  dget class 5 constructor invokes the _
associ at edgl ookclt'Fglel%geE:g%gyfuctor MhwWgt LookNew. I f no instance of the

| ook cl ass6exi stghlighting a new i nstance is created. A value of 1 is then
stored in 3 reflﬁgu?p&gs_counter held in the local nmenory of the | ook class

i nstance. I'f an i'nstance of the |ook class already exists, the | ook class
construdtor returns a pointer to it, and increments the reference counter.
10 During s} bivehvAdeed ceRAf patté MaPbe sBseMS The preddes or hbienctstapaRioPtheof t he
wi dget cl ass mvokeasql{]tge&gestructor MhwWgt LookDel ete for the associ ated

| ook cl ass iggst depeae e fpllopwing SHeTIa. Mgt LookDel et e decrenents t he

ref erence gount @fard tddiigh éSonmiof tieerparts arei nos defined farcettiia classes b widger

destructor ,si nply.returns. [l : A7 t hen o
wi dget 15 ét ass %Hg?é%r& F{’ g%%ﬁef H’gtf&i"%fgﬁ %%g%a%gg#gﬁcﬁlé\%@tﬁbreé@@gn are
associ @fed wit hatWﬂtbymmsofapsbliciaﬁsibuﬂm?é,theim.dgﬁﬁ-i ch case the look class -
destruct or 3pr00%§e‘ﬂa§n@g.o¥ ! ¥k, LA fook @AKot 388 of SRR pafts.om Menory. The

wi dget cl aS§s nmetho XxxSet Look can be call'ed to change the | ook with
which 20 a particular wdget class instance is associated. Wthin this

method, a ¢} typical Etaniple, MRABIIOWIng BRps 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
MhwW gtLookDrawBackground 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 MhwWgtLookDrawCheckSymbol. The look may then modify

the foreground, for example by overlaying a logo.



destructorﬂcpg t he outgoing | ook class instance, and a call is then nade to
the refereXCE®Y$¥ction of the new | ook class to obtain a Pol/H08p128 5
class instance. This ensures that the reference counters of the | ook

cl asses are properly updated. 25 There nugt- al so provision for a new

I nstance of a |look class to be created even if an instance already exists.

Thi s all ows ameRRiFayidlt hOwimYs (h bR e WBSEBRFReiR, 2N Of ven | ook

class, and to set different attributes in eren ‘ances. For
exanple, there may be two instances of the sanme | ook class identical in

al'l respects Qthewidgbaihase Qeffesthdt oft bf thOHbjBcts wftﬁﬁ%é‘*/{%eti H3s ﬁx?aﬁpfogﬂngg ‘o

with their defa and the ot her having diffferent val ués "assrgned

I ts,
‘one or nore o‘F“"il’keé the lpok elassauethod Mlw W ath.qokRrawForus to indieate this indhe digplayed ok
Managers As WidgetlSimilads ifagof th 61 & BIRigHlighto the Wi ' es
all ows very d tgi I ﬁ%ﬂﬁ\ﬂltggl ez}ri&? ) over%l?lﬁﬁl oﬁ%@i%ﬁ%%%gﬁ%%ﬁg For
i nstance, | ust*$H¥ Y gg‘%%mlg Rt.cl ass can 35 be changed to effect
"a minor change to the | ook of an application. Accordingly, a |ook manager

application b rovided to enable a user to alter these attributes as
requi red. m@i%gé&ﬁebw}"mﬁﬁ"guzo -54 Such an application typically

iﬂcl udﬁs a Gﬂbneckbeqwmmpdj Elo}ﬂdien@y\mﬁsienm]gm@dmmf' 0 & BiSbearaiie h%&ttﬂe%q'eﬂmprde][
that the user .| iately see t effect of changing.the attributes o
the | ook uwioo i ?@e‘*‘%’gﬁ%@ﬁ%‘é‘x’&g"?ﬁg 0&"’6@“@% %%aWWg\fég’f‘égFﬁWth hetdens dn
navi gat or i ntismicst genaral formoon HEU display ixestiowh ilFigedees. @he tidgdt S0Coccupies a
acconpanyi ng \ JFla0ur. screenshot. of. the mai creen
navi gat or di srf) a oa?'qgeﬁ !F%qél%é&%ff%%%rﬂe \vj ofﬁ'@’?ft\?%&?épg%%’ twp
vertical chairegiansOgn mhéreiperative ggos 5ihsuroandedibyalborder edgidnncl udes  vari ous
buttons as a linked list. The buttons are linked by link el enents of the
chain. The buttons shown in the chain 1100 of Figure 6a include the

RELOAD STHP e berderragion typipally doesmot @uisibiig ta thefinctim, of MEXFdgetiattibough it 3y,

HI STORY but t @fsckdehsesBEMIRS Dulet el 2L NES .1 he
QUI T button Lo s T?e%rra:%r? et Wmore 11063@;’%Ja arra?g%et%%?’gj%"gg R
super i nposed B e136ons for variationofithe Appeassnge afjte berira 1e2ign dnizasondancs with

di spl ayed on atuber'sSeisles. Fot tRamplé,thd-¢Jotlr Swideh, bAtRelddd patliaf tiiBiibeisSiedbpR! ayed
and the screen %{1}81 I s b] ank .apart .f%@mtﬁ% rm,hgeﬁn'elr)lu chai n, _fleggl.emichThe
web browser FRREPURBESELY rpé?"“gfae‘f“&?% arpeamanaen Thegsionsrespopsibility fopdrgwing.  The
br owser 20nckthedosdenisfgineinlto the léakclaset t i ng several user profiles. The user
has a controller with which he can navi gate between objects on the screen

1101, highlight objects and select objects. In the present exanple, the
control | er u3beilook 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

MhwW gtLookAttsSetBorderwidthBottom, MhwWgtLookAttsSetBorderWidthLeft,
30 MhwWgtLookAttsSetBorderwidthRight, or MbwWgtLookAttaSetBorderWidthTop.

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; tHEOOLBIM¥# keypad 1182 is used to navigate around PREBYMIRY  The

cursor keypad 1182 includes an UP key 1183, a DOMWN key 1184, a LEFT key
1185 and a RIGHT key 1187. The cursor k$typad 1182 also incudes a SELECT
key 1186 which is used for selecting objects on the screen. 30 The UP key

1183 and t hgy 466 fobB4nsirRe WEIE dsd e OBI9Ers AefidUs thitlodl inStaoea TRbie @
hi ghl i ght up an own t he chain é?.ogg to.selectively highlight the buttons

1110, 1120,emtwdiment,ajook deftnes thesplloyying 40l%Is: \When a button is highlighted;, =
it can be sel ectygghyusi ng the select key 1186. 35 When an HTM. page is

di spl ayed, any button of the renpote control calls the chain 1100

(tool bar). *The HEK#2Y100 can al so be turned on and off by the user. In one
settingssontion MQ?@BBM PCT/ 1 BOO 01720 -55 the chain 1100 :
automatically is, hidden when a new HTM. page is displayed, the user calling
up the chai®n 110i8MB@¥% he wants to nove to another HTM page. Figure 7
shows the screenvepfliglitgtiye 6a having an HTM. docunent open. Information
about 5 the open.docunent is given in a text box 1112 linked in the chain
to the RELOAD S ® button 1110. It will be seen that the chain |inks 1114
bet ween t he but tteansparendli cate visually to the user that he can nove between
the buttons in the.direction of the links. Figure 6a shows the RELOAD/ STOP
but t on L‘?gh'l i ghthé%‘h(gb{]ce(ﬁ%‘#rghl i ght ed RELOAD/ STOP 10 icon is white on a dark
background rather than dark on a white background as in Figure 7 where it

! ¢ R ahL _ . v
so oot koy et desntidfs KR 0GR FBRGH iRh Bliind PpRREE FRUBALI MIaC
t he hi ghl i ghre ictoln drawe vhenidispleying avddsey tharolasowhichdas bacadefined gs“Black” 15 7,

t he PREVI OS5yt Fild@mipk:, FQMé 18b0 ¥ th 8iNetrted Fid) Wed “Blasiomay BOMsinetien t he
highlight 1s on th

e PREVI ,OfJS button 1120 a "tooltip". conprlsing a.text box
1122 apprarbs davk redh@nd Swhitel,ynay be ‘f‘ﬁé‘%?"é&eg’rggt E‘R‘&ﬁﬂﬂb,mﬂ%%ﬂﬁq ‘{tjl}ﬁ’ beiars as
soon as t heiefifddaN Bétivedn: Bithisexhmple) a didwingloperation which i Ritoanalhyaliwla blaciks et so
that the t olti.ﬂ.aﬁ%gg;a[s a&%{gr%ﬁjdel when the button is highlighted. The
text box 1198 WIS PHASRESFE 95 B BPE to indicate the function of the
20 PREVI QUS button 1120. By activating the PREVIQUS button, by pressing.the
SELECT key. 1 er d i L igure .
o the hi g O e et dBHIE's SARAFRab Pl e EYni SolBROAIIL Rl sroriod” 047 €
short 20 musedwhendisplayinganyrpastiowlpr gsolousan thedisplagof 3 GHludi ng t he word "next"
appears to assist the 25 user. In Figure 10, the H STORY button 1140 is

highlighted and its associated tooltip 1142 appears with the word
"hi story". Cueating sywgdified Widget 1140 has nore than one function and so,

acti vati ng gdupgose eat he deBiulPIoek filethgd Mty VEEL bSkDrie@hebkSyinku) didwe aGeuingalar keypa
causes 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 GUL 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 thWgtLookDfawCheckSymbol to override the method of the same name in the

30 base 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. WO1E3#430 chain 1144 is shown. in Figure 11. ThRCEIBS0AIad n 1144
i ncl udes additional buttons including a VIEWbutton 1146 and an ADD button
1148. The user noves along the sub-chain sbl44 using the R GHT and LEFT
keys 1187, 1185. In the screen display of Figure 11, the VIEW button is

i ohi 1 gnt ed et Wkt oRaet s BB Rok Babwhich B b Blsn'sipacd oty B
mai n chai n 1ld&ctpehangetd theanpaerass® ofithgharigineh chesk Hex widgetsén ahapplicatioBPthet he

tool ti f = ' . - ' 1/ 4
pCT) | Boo/ 01728 YRR AKBRRRIESHAN 1) BE beibok Shishust B Bitntet Aff chesi,
| engt h of t heboxovidgess dexiyed Somdhaislasgiwdbtheny chnge/vheir epptiatanes followingthe agge

preferenc 418 Sl fes o referably
mat ched t?t @ i eng@ﬁ&b ﬁ‘?ﬁ‘éﬁ%’fﬁa%’wﬁ’%hﬁﬁ%ﬂ%@é&?& é@%&h% @?gﬁﬁﬁs 5o
shows t he di diskedwihtheiapplicatipen t he VIEWbutton is selected. A VIEW

H STORY wi ndow 1141 appears on the screen having a heading 1143 (here the
French |anguage option has, been selected for the heading) and show ng

det ai | s 1145 The vwides classowillpingainciples op-epasite toeseate @ widgetwith sy classhaviogad | up

Ly S5en | FosbREm i ki gl o SR B i =
cANCEL kel ,V“%fﬁ ook offsys (g sl apostille Apmmberiof enmmanyigse Flasses, ghd ed

and its assogdeallgfistonebise PlassITiséakilid? With @Bjedtldtfented gﬂéﬁﬁﬂmbﬂg #fithmld

nd
presently digplayed page to the history |ist 1145. 15 Figure 14 shows the
BOOKMARK but ?‘g’h%‘ﬁgﬂ% fheugptmemonyandotherresqyrces bythe logk flassgs. A srived clags

Fi gure 15, t hes BaGkieiaiddtsthabd class 53 At fasn Seess nieflodtbasdlandnthtic datal@ ale FasK
sub-chain 1 ' . acl udin he oltip 1151, the VIEW ADD, DELETE
and EDI T but %%ss‘{"ﬁmi‘?g“ﬁ’fﬁ‘%’i‘,#%%@%ﬂ%%‘.‘}a?arf“ﬂ? 15, the VIEWbutton 1153
is highlilghted and its tooltip shown. The VIEWbutton 1153 is sel ected and

the VIEW w nq,g#. . shown (see 20 Figure 16). (It will be seen that,
for clarity, t é%géﬁt@rk sub-chain 1152 is not shown when the view w ndow

1157 is on t Hanayhedkatsomenmidgepimstanodshavsa venbipng lifel Eotesamplé dizxctootgyindenof a
scrol | abl e t @xfindd¥mhapty, B GsloRe SideK t I I | , the
wi-ndow al so i ncrll,udetg and SCANCEL ekeyas‘.e&'ll('%giogur (l)a ’%%Mﬁ%&g%ged to

navi gate abbi§te FRSTRPH ROWDRHY thad thedpei elasses wightrbe wpdated dusing ithedlife 25 then

Figure 120 t #igbDPhdwidgercldst athsi be b e #hdrdd itddwhdnSthisBRbdeh® IS di spl ayed.
If. the ADD button is selected, the ADD wi ndow i s displayed (see Figure
18). The ADD wi ndow 1158 includes two boxes for text entry to enter the

URL of the bOnkareaktoasohievd thists tblgive ehiilaok class@f updabsicoufiicPwhith idéxpoaud 4451 N9
N et ST R e
_ 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 by 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 KEQ91/3334#ng the cursors 1182. Figure 19 shows t hePSEIROPOIRG t on 1155
highlighted and its tooltip. By selecting the 35 DELETE button 1155,
bookmar ks maybe del eted. WO 01/ 33344 RGR/. BO0/ 01720 -57 Figure 20 shows
the EDIT button 1156 hi ghlighted and its tooltip. By selecting the EDIT
button 1156 BBy di Gifbtanfd MPHEbSthe TR S reiliréhdseimBInSyitPr M of
t he bookmar as&s)f&% gﬁ?ﬁ%nnll % V\%I ch the ib%lokmark 5 tego ltip 11151 |ls not
shown. Thi Sln?awubah@kﬂ?é%e on the screen, in particular if the sub-chain-

Is long. The appearance of the tooltips is an option which can be sel ected
by the user. Figure 22 shows the SETTINGS b tt n 1160 _highlighted, and its
tool tip 11&herofiprent isgeronqsgdthat dudng wstaptiptiopok wéﬁfﬁ%% bR WirsrislssL 165 i s

di spl ayefl (caRfrubiofivekes the adddciated otk dl@s EdiBtribi MEvoW g RBKINEW. IfhoBRiahcaand t o
gi ve the us? pasi\/\&#j before the settings can, be altgred The

aut hent i caof & ¢85, thep.# JEWINSRNGe i seeatedhd Yalpe QEL i Brensipredsingg y - of

L he user nangferefick mmmahme @l emotyrafetie lkayﬂgskh&ianaﬁdfﬂﬁnaﬁdcmlﬂgi 'h
uttons e rrect u er.ngme an assword ha en,entere |nto t he
AUt hent | catesFIAR SERGNY Sah SIStk TARS O THEL e A PEBIEE P o e TR

sub- chai n }dfeéntscalntepl ayed, see Figure 24. 15 The settings sub-chain:1162
i ncl udes, the MODEM button 1163 and t he BROABER button 1164. Figure 24

shows ttre MODEM button 1163 highlighted and its associated tooltip. By
sel ect i ng Dhueinlydedhttiontdf each gt clabsinstaice] thedestriictohef thewalgehelgsslimvokésanged.

Fi 25 h . t d .
Lol tip. vt S ubGEMER R e Ror el 10BRLEG ifithel, MATaRRLG TC -
1166 is di MmWeﬂ-pOlslédethgmmﬂE%’fhe referanas, cownter. lfdhe cownter rmains greatertban he
obj ects in g)a mgﬁ% @%Lemﬁ,s%@% wédés&ﬁ&ormes Qabetmndwgge

browser win rop I st %/ tlng the
list hekid ah'aslg@meﬂoﬁgrﬂ@ttbgpwrﬂ%owafiwcmgemgae@n@tguﬂfaé kglasg pe
li st appeannspmge, ifehick 54 tHedGok 818 destrudtdFprdcustis foliembvesthe foult clidh Btange New -
browser colour using the cursors. 25 Sinilarly, the text | anguage of the
browser caffBbMEMSRGed using the drop-down |ist 1168. By noving the
highlight to the tooltip select 1169 and pressing the select button 1186

and. CanceL ThR e g AR aRIWBE0aRbL ool A8 bR LBk B B @ﬁﬂ% od
and it s20as speitizulatwidget claspingtance is aspocigied. Witbimthisumethod, a galigs fisst 't he
qui t sub- cfa% . gf]ulz,gngeg iflg {dokXHis8 infince,! dndFa &W:@ﬂ?ﬁ% ma&ehﬁ m&tﬁMebut ton

1173 is hi aS|tstooIt|p dlspla If the user wishes to

quit the ctipn ok the new dooklass taobtaip apofgtsring Stéfsc ‘Bﬁaﬁﬁh‘s FPS“F?‘Féhaﬁélé’r want’s

to cancel 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 WOH3334 jts tooltip. WO 01/33344 PCT/| BOO/ 01720PCT/ER0/AI72%r nat i ve
designs of the main nmenu chain 1100 nay be used, whereby the shape of the

i ndi vi dual buttons and the texture can hggn changed preferably w thout
changing the overall shape of the chains. The col our may al so be changed.

These change : | k: ' | t he
Shape and textona appiadon SRallpAckued UL AATE LoRAE ki 8B R ne
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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, 1 130,
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 tumed on and off by the user. In one settings option
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- 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. o
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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deconposi ti oghoWit NI VIERD bubad 91531id bdlectailshd 8L SIEW *ifdoRNa 57 9@£h§€zﬁ&%d' ng

gr aphi cal ob ect en th enentary objects are conbined in the 10
appropr i LBUTH {ﬁg Kﬁtﬂ@@"’ fﬁdﬁate‘{"ﬁ clarity;ike hoogmarksub-shaing &hisant shoyad
appr oxi nat eI whéthéview 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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J the lls?head and selec¥mg it usmg fhe 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 langnage of the browser can be changed using the drop-down list 1168. .
By moving the highlight to the tooltip sclect 1169 and pressing the select button 1186, the -
tooltips can be turned on and off. The window includes, as before, OK and CANCEL = * -

buttdns.

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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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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decomposed into simple elementary objects) and colourable (changing colour).

NJ

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.

LY

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.
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El ementary graphical Functionality Type Comments object BTN Page haut Move

cursor up Cickable and 3 clickable inmages: depressed
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 With regard 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
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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-east, 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).
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site masks the Deyvasndicaton(d2)y kxd meinxpeizs ofsdmantsy popixels W‘de 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.
»  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 + 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.
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BTN_Connecter Connect/disconnect | Clickable PNG | Imtiates 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
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
B _ _ options
BTN_Acces_Email Rapid access to the ‘| Clickable PNG | Starts the email client
email application image _ :
BTN_Document_Précéd | 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
BTN_Quitter Leaves the Clickable PNG | Leaves the application
application and image
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subscri ber profile configurgtion dialog]|box L.
activity
IMG_Logo_Opérateur | Logo Clickable PNG
image
IMG _Diode Status or activity Non-clickable Coloured diodes (LEDs): red,
indicator PNG image green, blue, black, yellow
BTN _Fléche_haut Move up onerow [ Clickableand | Clickable images indicatmg:
non-clickable depressed state, non-depressed
PNG image state and inhibited state
Non-clickable images
indicating: inhibited and normal
status
BTN_Fléche bas Move down one Clickable and Clickable images indicating:
oW 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
méche _gauche Move cursor Clickable and gtitltil:kable images: depressed
backward non-clickable state, non-depressed state and
PNG image inhibited state

2 non-clickable images:

inhibited and normal status
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vertical $tretch of the | q;a&ec;rl fRiond thendpider [RhivNedddical _Droite To
represent |the I mage To drgw a bor der on| a table of ?or d@ k%; .a table
variabl e $ize. This object|P#®Rpresents b verti cal fkable impges: i ght
side of the border 15 TBL |Hori zontal Haut To repr epimhibit¢dund horaglstatus dr a
border on[BTNaFdge bas Dol (eMovelcumoridakh €| Glickabiing s | 3 elickdtic magds) depbssed
representg a horizontal stfr sg\;eﬁii'roQJs (haﬁtq ﬂoﬁ@héc’aﬁ@ 0 stﬁt@%opgaﬂﬁgedlﬁe d
Hori zontal Bas To represernt raw a bofder
border of |a table variabl e P§$°z‘§f°“PWF"§ NG imags epr b dstatehori zont al
stretch o]l the bottom sidgagd the border TBL Angl =2Hau¢hcmltdma'gas.r epr egent
th e Inage To draw the tofg | eft corner of a he col Dekif anlt REmRRLAST tgble
bor der ot—a—t-able—Bl—Arge—Hatt—brot+t+—Fo— epresent thc alnllagcmu et he
top right %g Sui¥ante Go tonext 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
S5 [ BTN _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 Tndicator 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 insertionofa -
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 non-editable (without text). To be used in a
information PNG image dialog box...
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vertical st : N LS, gontal_baur o
represent tHE Thage To draw fthe ey to | Gickagleand i ??8’?“8# o mage Thj s
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of the bordgr. CTEL Image To Jrepresent the ri.c inage enéric |
representing the border of o1 | acenefit-® feble, 1 f{ Withpatiext): Tobe injanphe
in a inmge iln a cell cell 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
onris mode chronometer
10 | IMG_Curseur_Texte | Position of the Indicator
graphics cursor in a
text during access
IMG_Statusline Display of a textin | 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 dialogbox | 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
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5 [IMG_Telecommande_fil | Filigree (outline of | Outline The outhine of the remote
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remote control for of the virtual keyboard to make
advanced entry the keys of the remote control
using the virtual correspond visually to the layout
keyboard 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
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list of se¢hq n Stypet ciTof t+-e—r++ght—st de
of the bordgr, K LST Bas Gauc To represent tphe | mage "?'o raw t he border ¢f

a‘'vari abl e of . a vertlical size verltical list {This obhiect list of

sel ectabl e 1 taies viguel o j (Rl kevbeardy JBagierovgdt i ofEhevirmalikeyboaige of t he
border. WO 1/ 33344 PCTI | BOOY forlad@ficed-edity Blimagenfar y rraﬁ&hﬁadonlﬁmkmmal ity

Type Comment]s object LST Ba ' To r Sgnt t aw t he
border of afvariable border %’S&gl'e&gtreticc%%l ze vert:‘:\ﬂéaafqu&1 ?w%q“ obj eft

|ist of selgctable represent|£o8ohorizontdl stretch ofdlspbpmzbmwrlﬁgmbﬂnton
side of thelborder. LST Angle Haut Gauc |[To representthglgz; Ipmgglef[gsg{eg&{ he

D

top left cofner of he corngr of the border the bord r|a ble siz
of a variablle size vertical |list, vertidal l|ist of BB ProgRE: LST
Angl e Haut Droite To represgnt the I nmage{To draw t hg thmqjlowsg:hﬁeﬁnﬁimefa of

corner of tlhe border the borlder of a varijabl e size (df y&%ﬁ&ﬁgﬂgg&u

vertical ligt. wvertical lidgt of selectalpl e options ST Angl e
To represen{ the Image To djaw the bottom | eft cor ndgkeybaard Gty Ity ehe
border of the border of a vgriable size jof a vari aljlothes). Zte vlidelitigge of | St .

vertical |ist of selectable options the remote control is overlaid on
the keyboard and follows the
focus: this achieves the aim of

j

—F

showing visually that pressing a
remote control button
corresponds to 2 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:/fwww”, “ fr”,
“.com”, “.org”, etc., and others
have certain functions: “Enter”,
“Backspace”, “Del”, etec.

[ BKG_Toolbar_Navigatio | Displayed I the Background

n toolbarbaclf‘gr_gund 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




LST Angl e Bas Droite To represent the Image To draw t he bottom ri ght corner
comer of WORLS¥M#der of the border of a variable size of PSTRBYOIRN: s ze
vertical list, vertical list of selectable options ASC Haut To represent a
Clickable and To draw the top end of a@gertical wvertical scroll bar
non-cl i ckabl e scroll bar (' eI evator ) ( eI evator') imge 10 ASC Bas To

repr esery [Hick ] —par
non-cl i ck@bl.e vert i caI scr o represent a Cickaple
and To dr 42 i :

vertical $EFGHRP °Pﬁ%e§v§ | sbnt a Cickabl e and
I ndi cate {le position of t scrol | bar pon-clickable vertical
scrol|l baf inage WO 01/ SSS%XI?Q;(,&BOO/O 720 -73 E|enentary graphical
Functionality Type Comment|s bj ect SCH Gauche To [epresent a Cickabl
To wthe left end of a hor°|° 592 scrof | bar non- £l i ckabl e horizontal
scroll baf of a inmage w ndiamgborxt arefa, frane, ejc. SCR Droite To

represent a Ci1ckable and To draw the rig 7t end of a horizontal scroll
bar non-clickable horizontal scroll bar of a inage w ndow, text area,

frame, etc. SCR Cage To represent a Clickable and To draw one. corrpartrrent
(step) ShoThe dalewing dakle dessbesnbp different slgraentary grapbical ehiects whishoformisar of a

| mage wind Phphic¥biedt! Wiich fcaermve %wanaﬁ%feom iﬂeogmﬁﬂcap GBbresmbiltioft I%Lckab' e

and

and To i nd te t osition of the horizontal Scroll bar non-cl abl e
cur sor | n ntn@amsmpa o 9lamergtewmbuects| taappke g gomplexobigchiseffected by the pragramy ane,
etc. e&f&ﬁﬁ‘atxﬁ?ﬁﬁ%zﬂ& FIRBSSsbdRts e bf PIRMIRP férinackabl e This is the
I mage at t eft
10
Tflementary 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 o 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 comer of the border table border.
of a table 1
TBL_Angle Haut Droit | To represent the Image To draw the top right corner of a
20 |e comer of the border table border.
of a table




of text to display inmage of the non-editable displayed
si ze nust WOAKER44 hat of the chosen _
represent a line Non-clickable This is the i mge®at the right
di splay image side of the non-editable _¢jsplayed text.
must match that of the chosen

represent a

. . e raphi ne i Y ; | €ol .
di spl ay i mape I'C non- edli tabl e chara¢ter is printed. The chosen siz
must natch_ﬁ?ie&t of the choden characterlset 10 | MR Edition (_:,a_uf%p__'l:g_
represent af TBhdAngls Bastfpauch, f fo represent the ¢ o Image e ot { A0 dra¥the boftop left gpmer
to edit clitkable image of Joormdiftabbarded] Sel ect abl ¢ of etblebadme. The chg
size must fmtch that of th en chamacter set. |IMG Edition Droite T
represent apap e T s Rt e ot W bonsth T
edit clickapl B g5 B+ e ] " AhPedt abl e|or=Sel ect alpl @t ext zone: e
chosen size| nust match thaf corerpftbekasdsen char act e obadtable hgolen1/ 33344
PCT/IBOO/01720 - 74 El enment §ppa tgii@phi cal | Functional jty Type Comments
obj ect 1 MO |uunbmduET,|0remeﬁm a 1ine eajrapre and T s 15 1
backgr ound [FEUS RG] Glochee X T6 RpRemt e | 1 ¢ Emgt © T Tag¢ ToHaw ThalborderoTaGaIET O
an editabl el or seleCtable tgwg gne is printed. T chhﬁgzn Skze ml é
match that |of the chosen chaVa&fest | MG Mul t i ke s ré%?é%d
the Editablp and This is th¢ imge at t the lef t sid stregrblofthe khisidn of thef
multi-line :!ickable i mage of an editabl ¢ or sel ect fipbBert R%ENisbfixt zone.
The chosen i ze nust 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 Tmage 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

char act er

set.

set.

text. The chosen
| MG TR&TEBIAT0e To
of text t
The chosen size

| MG Texte Caractere To

(0]

t O

e

—

Sen
0]

—h

nt




mat ch that of the chosen character set. 5 IM5-Mti Edition Dro To

repr eserWOOKE3¥4i t abl e and This is the inage at the ri ghPCTIBWOAEO0: j ng of
multi-line clickable inage side of an editable or selectable text text
zone. The chosen size nust nmatch that.pf- the chosen character set. | MO
Ml ti-Edition- Car To represent t he Edrtabl e and Thr s is the background

Descri pt'i ‘
Initiate: bogleneofta didtlag npdem onnect Mblmswmaﬁgbmmst
connectiofp if it is off-lijngy connectipn er if thoﬁm%&géng efiile
with the Information is fiffled in, if Hefined a Ul I cke profile /
di sconnec{ the nmodem WO Ofi/ 33344 PCTI | BOO' 01720 - ?@@&ﬁ@ﬁﬂéﬁ%g@rﬁ pti on
Activated|by G aphical Conpents Objectg Configuré¢berddd spl ays a BTN
| nf or mat i ¢BBGG THAut erpresenmldﬂ Ty] Genafi¢ idage, | Toroswithe Bokder éhladl 0Q BI;)X
ton Profjl on Profil storlg, qjgm, mepory t he a’w-ﬁﬁ‘ﬁ: {zéﬁ%é soqtiou

t he | ogi n] password and on scriber tel ephone nupb l},
informati ¢n profil e: accessb°§erver of the login,. :abr%repteﬁretsa@ewgtal

connecti oh password, profifl e tel ephone stretch of the top side of the
| | border.
BDG_Horizontal _Bas To represent the Generic image | To draw the border ofa
' ' border of a dialog | variable-size dialog box. This
box ' 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 comer 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 comerof | - -
e | border of a dialog ' : the border of a variable size
box : dialog box.
. I 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 dialogbox.
10 [ BDG_Angle Bas Droite | To represent the Generic image | To draw the bottom right comer | - -
border of a dialog of the border of a variable size
box dialog box.
LST_Vertical_Geuche 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 size vertical list. This object
list of selectable represents a horizontal stretch of

options the top side of the border.




Confirmthe Request the After a password BDG Confirma Enter,
34t a password to has been changed tion PaRETABIONO01 T C h

password be re-entered repliaced by a nmasking
printed Conpake the entry with

cancel
entered char

10W&HH

acter is

character (asterisk) when

password Pr

int or enter

val i dat e,

the nodified

Request Foll ow ng an BDG Login Pa Enter,

val i date, CEWWW ; W ! T AR . !
sending infgqrpation to the [password to gn fromthe a secure site site 1
access a rer®P¥it e Each character the secure jsite password is
repl aced by |&STRELMF char %Fpmf’éélleer i|[dmpeswhen prliTrdsey hep@dsr sBBwable
PCTI 1 BOO 01420 -76 Functi on HB&iaﬂdflapéman Act i vat ed bysu&,emm E@'ﬂﬁﬁﬁ{;&@ﬁ
Obj ects Managi ng a Virtual i IIOCUS BKG C avifer ‘5%[‘ ar d
is virtual |keyboard for is |on Ja%’rsl edi tablie Virtual rerf)‘?’%sg% ftﬁg’mp
screen like} keyboard advandepti®ect | MG|Tel ecom t hdtthetfottem Fi@: ¢fislie beidedaouf
entry with aLlibhotngleHaut Srang g Toirepsisenythag [|dmeger s or fliTpudravsthotp lefieoméref t hp
keys. Puttingeletters on cqg %ﬁxalof&as&d&ey | s handl gdndBordehét aRaRBIHR LN) S
allows the }definition of a %$ ﬂ‘g} grnational | agl%uagﬁ keyboar d
(azerty, qwerty or others). ?17538??’? e|i mage of t|tl te control is
overlaid of the keyboard arjaetticdllisseE tHe focus: tHis achieves the ain of
showi ng visgally that presqisfiguBlelopfigat € [control  bygtton corresponds to @
key press ST! Y2t Brotte P To répEsent the Image To draw the top right comer of
comer of the border the border of a variable size
of a variable size vertical list.
vertical list of
 selectable options
5 JLST Angle Bas Gauch | To represent the Image To draw the bottom left comer
e 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 comer
commer 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’)
(‘clevator’) 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 vertical scroll bar
image




havi ng to nenorize the

transl ati on i n advance.

The

ESCa&e key

di sni sses

the Vi rWQé’IlBMboard Certain keys serve as function k& ?’m““"‘ﬁﬂ“p |/ v,
" fr", ".cont .org", etc., and others have certain functions: "Enter"
" Backspace" "DeI ", etc. 5 The Java ART3f-or the web browser is now

described. There follows the list of the JAVA packages which are used at

the | evel
di vi ded i
the JDK 1
witten i
j ava. awt .
Renove( St

AddKeyLi s]

AddMbuselL
get Locat i
set Backgr
dr awl nage

10

1t(} two parts: th

Blemehtary grapiieal O
b :
1§ﬁ%3\9‘éhec code.

Choi ce Add(String

Ddomments! S 11
L0 Tool kit) classes

\J

pharizefital gerellbar of a

U

_g Eg‘fﬁ*”‘&? ia?ggg Vbt hods

ing) SetSelectg 3Qi?ﬁm text area, frame, etc.
I _ ENIES ! ”""""- FCUFTS araw T right end of a
st ener (MouselLi stg‘ge{é) ; PLkg enabl Eve é{gng)
hnO  get Si zeO set|BIERYR: S TGPe ?Ba Wﬁfﬁ‘ﬁ E‘E@ sk)
bund(int) setlLodation(int) emageze(i nt, wm)low,Jtava-eaammGeaphi
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 o window, text area, frame, etc.
SCR_Position To represent 2 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.
IMG_Texte_Gauche To represent aline | 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 aline | Non-clickable | This is the background image on
of text to display irna_ge which a non-editable character
is printed. The chosen size must
match that of the chosen
character set,
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
o character set.
IMG_Edition Droite To represent a ine | 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.

cs




getSi ze setlLocation

get Sel ect edl t enD
j ava. awt . Panel
| oadLut ( Sty

j ava. awmt . W pR jeft
PCTI | BOO/ 01724 Bdip
pi ned( FocusEvent )
j ava. awm . event . KeyEvent | av
keyPressed(KeyEvent) void

j ava. awm . event . MouseEvent 5
nmoused i cked MouseEvent) Vi

5 java. awt .

set Layout (I ayout)

of texd tockdft ocus
.awt . event . Ke
keyRel eased( K
J ava. awm . eve

| mage createl mage(String)
get W dt hOWPAYES4t . | mageMask extends java. awt.|mage set NES
java.awm . List List(int) add(String)
remove(String)

getltem numi
repl aceQ) set Mul ti pl eMbde(bool ean)
Java avvt P0| nt 10 java. awt. Tool ki t

E_etHe ht Q

get | tenCount o]

T CloMmments
set Secr et ModeO

cusFvent \AWD 01/3334

pyEvent) vo efé‘vent
Nt . MbuselLi st hﬁe‘rheﬁeﬁﬁl@*‘ﬂ‘&&’éwh/@?fﬁ
bi d nouseEnt ef ed( MouseEV ¢ 6t the chyseh dharacter set.

d&k:(bla)ma@E

yLi stener (i pt

ent .

FEBE tedhhe Bagkgrrund ‘magens

 @hich a'character of an editable

cf‘é{( ?bffeet)extéé)r %

nouseExi t ed{ VOUSEEVENt )

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_Muiti 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.
10
Navigator Functions
Function Description | Activated by Graphical Comments
Objects
15 | Connect/disc | Imtiate the BTN_Connecter »  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

ace

N



voi d nmousePr essed(l\/buseEvent) voi d nmouseRel eased(NbuseE¥§?é% )’ngz,élnaw gat or
package, WOMBEH he browser package, groups together dif g0 kages:
the browser.drawer package, which offers services allowing an HI1'M
docunent to be fetched, and navigation7Mthin the docunment browser; and

t he nedi awebtv package, which allows 10 the establishnent of an |nt ernet

connectio €[ DésCriptionU ] Ak al ST JWonien® ( NE

br owser. d boknark cllass is now i . A bookmark list is

associ at e >—4 frise-oy—att-h W 15
o In}

Const ruct k?é?’??i%ba%. CEREE ppens an eX| sting hoOo va&'d’? I’st

Const ruct k@d@&'{%lﬁbi)éﬂfb@rl d): ¢peXrafid a ndw beer inflach mpmery the
del et eBoo ookmark lisf{ add (URL, narr]a, nﬁﬁdentr

remove (i femunber) tes an entry 20)nodify (itgnN e]éo Ll1 é}aﬂ?

nmodi fi es §f%exi sti np™ P? getList 0: refurns a list of RENE AR B | he
bookmar IS || infdrmétion hj mofde:chy) | -get | t emCount O: returrs t éveesmeemzer of entfies
in the bopkpRILK |iSkieehSFUll |O: boolean { list is full ?ch3bfitpcels boolpan

- list is{enpty? %let HomelPage (itermNumber) get HgmePage 0: itemNunbef
goTOURL ( $E&¥€FHANU 5W°’q’oa£s the documgnt correspqnding to the selectpd -

entry | n {pefirvent lepl@nd ur an_error pessage is returned by the neth ds
addQ, renpC uesytie @ &fftkn agtaswoske { BDGeCadiaoa or Enterpvalitdte, cdncélne
occurrente nc a%%ﬂﬁz Mbgér( c’ﬁ;}i&éél E&;r HSE%Q(QAOJ acth?teryf' cter is
browser. dfa story cl §ss permts {he™navi gatifon trom one docunenf to.

anot her MP%SPW?Tda | j betre-gteredt ¢vi ousl y di spl ayed docurfent SPlacedby ampskingg

hierarchylin the hitory lis{. The detalls of the ¢l aschamtier (apetisk)ivhen.
Construct ¢r: MwHi sgory (sess$i onNunber) % getList O: relerMaS t he historly
list (no hierarchy)] getCurr¢nt O: gets {he current .
set Curren{ (i ndexNunper): chahge the current URL get] Rextompareihe entry with yqL of
the next entry getfPrevious @: gets - the URL of the previhomsdifed gayswodfd
get | t enCo{TPfntQr extet | [(Maqaest NE€ NHoileiingan €N BDGsLogin_Ph¢ * NI Exiter] yalidate, cancel,

addEvent sRegiShifind O asdRECS PERndpProllgsse] LRoracvent s fof ;eggﬁm;,%xn Lo

passwordto | onfromthe |[asecure site site
15 | accessa remote site »  Each character of the
securesite | password is replaced by a
' masking character

(asterisk) when printed




rermveEventsRe ister O In the event of failure,
3384t hods get Li st O get Next O
if the occurrence is asynchronous).

ret urned bV
(or an event

addEvent sRegi st er (sessi onNunber) :

an error
15 get Previ ouRG/IBYYPITG r ent O
The events are:

[ subscrighes to the history list error

nmessage i s

events]; and rermveEventsRegl ster(sessi onNunber) [ unsubscri bes]. The
browser. dra BERE W@Eﬁﬁ theg m—&m&w—ng—e-f—aﬁ-
HTML 20 dog . The deta T’ the glass are now given
Const ruct or : foohunher) f 49 ,;ﬂ‘és_LL halts the display of f
current docyredt TM@EF‘P@P& %Iﬁ't’iq{ﬂ’é%-) Therviabkeypardrie st ar |
t he di spl ay jodrtutlhe cu kegttarddfarc {I iven bn edithtsterd| Vigru V\/net mgebad&pmymhues
currently I qg g]} i 0: the lo
rel oad 0: rdl bgs the o%‘gerrent gﬂé cumsntaﬁj‘)f(‘(']q.ﬁlgtI ut}"'r%t EQB\“ 'ﬁ% and
URL of the docunment [ratsVvEkasRegi ster O: sin@éeﬁhm | dsplaying detters bofiguemond h
state and end of | oadjisagote goTOPRL (url): lpads a web p,ﬁggeygoplﬂhgqgn&s“ og
password, URL): submfts A thentication for| |l oading a
get Stati sti ¢sDocument| G%Feturhs the numbef of request?cl}lf?ygﬁ'lﬁ’éql‘é’sbé’ﬂ}fnd
the URL of |the docunent curreptly being |joaded The | program: this allows the
browser . medil awebt v. MjwConnect i pn cl ass grgups togeth rdﬂ“monurﬁg efaqinectip
and 35 authentificatlion functjonality. qu details % S are now
gi ven. Consfructor: NhwConnect]on (subscrilberxd) F. tipgal Janguage
PCTI | BOO/ 01720 -80- |start O: fequests cornnection StO[]ceQ:oaﬂ’inﬁdﬁﬁhﬁertyor
di sconnecti §n cancel] 0: cancel s the conngcti on set Ayt ifilcat.ionT
(type): set$ the nodg of authentication td the CANAL+ onlagégif ﬂgogﬁmemé%?
(nsd/ passwofd) or by |l ogi n/ paspword get At|t ri but es 0:{ thesemety gontrplds overlaid
connection pttributeg setAttrijputes (attrijbutes): rmciohiﬂ@&ef,ﬂagdammmﬁﬁsi on
attributes |setPasswgrd (password): nodifijes the pasg fdc q%li%g
(password): jgets the|password [10 set Aut oCreckPassworc\ﬁ%bg\“ts & YQS ets
whet her the| passwordfis to be |verified aytomaticall ayefishewiag viemally thatat|i
password 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:/Arww”, “ £, “.com”,
“.org”, etc., and others have
certain functions: “Enter”,
“Backspace”, “Del”, etc.
5

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

10

written in native C code.

Toolkit) classes of the JDK 1.1 and the JAVA interface classes of the different services

he
S

he
e
n,

n



get Aut oCheckPasswor d ( bAut oCheck) :

reads whet her the password is to be

verifiedV@8U@t¥Mtically with the confirmation password gBEFERAYRRY

(1 paddress,
(1 paddress,

dns2):
nodi fi es

reads the
nodi fi es

(queryCnd
configura
request b
Nunber OF A
(acquisit
(acqui sit
subscri pt
of connec
confirmat
initialis
server st
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dnsl, dns

Methods S

get URLCont I gSer ver

0

AWlvehoioé (he confirguration s
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java.awt.Image

createlmage(String)
getHeight()
getWidth()

java.awt.ImageMask extends java.awt. Image

setMask(bitmap)

10

java.awt.List

List(int)

add(String)

getltem(num)
getltemCount()
getSelectedItem()
remove(String)

replace(
setMultipleMode(boolean)

java.awt.Panel

setLayout(layout)

java.awt.Point

java.awt.Toolkit

loadLut(String)
getDefaultToolkit()

Java.awt. TextField

- addAcﬁonListener(AdﬁonList_ener)

setEchoChar(char)
setSecretMode()

Java.awt.Window

setModal(boolean)

java.awt.event.FocusEvent
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witeDefaultProfile(profile): nodify the default profile getUserCountQO: -
nunber of WOMMZ3ME newUser (profile): identifying for a neXGI4BpO/O01720
get Last Connect 0: the | ast cennected user The nmaxi num nunber of profiles is

currently fixed at 5, but this does not_.ygpresent a strict [|imt; higher
nunber s of proflles nay be stored i f need be. 20 In the case of failure, an
error nessafEidsse ﬁﬁaiagnd—'mrrretefaurrﬁrofrreﬁ
met hods (or : _ s 5
bromser.nedlamebtv thMUIt|SeSS|on cl ass 4 3 &W tor Session to bp
Sel ected A_se Lan _l nst.ance o l-" .l C of% Q& m\ARQ_

aut omati cal F enf ReyENe --. i Nhen he navigatgo arl s,

a session i ‘Ja(‘f?*@%ft‘&tFW SAFTHY ‘3 est abI i é’ﬂ 4% PrespedeYEvet® hent i cat ed
connection. } The details of the class are rumdgeykleaseﬂ(&emmh;t or:

MhwMWul ti Sesgion get Current Se55| onNunberO v%ﬁtk ﬁg%}ﬁ;onNunber (1 nt
nunber) 30 ’{ ::;vﬁ@le‘ﬁ eii AO—eadadSesstond ¥ UI st

session cr 2 rgrgg? atroessH he
decoder is"’emyv‘ya esgérﬁ" ed rn mre el ail, Wit [ﬂﬁ re% e}lencg L0 ?E Fi gures aa
and 7-30. WD 01/33344 PCT/ | B00/ 01720 - 82 |¥Rid moyssEntersd@opseEeahere is a
simpl e exanpl e of a navigator, and gives g vgdnpbaExid@ousdEvidie princi pal
functionalify. It gives total freedom at tlhe..l e cI
representat{on. The only inportant featuﬁggldg?o}eésee%ﬁseseﬁ%(ﬂ{fl’es oernsscreens
within which functions of the sane type ard#&cidgonseBelgasediMoysplvenidner al uselr
interface. 5 The navigator enploys all of the available graphics (MPEG

PI XVAP) - of  t Rfe B43R0ir pRtkages LA Ghe b%crsﬁkfm%@ Ser&lips tdPemer MtBlenBatkREJ AR Sed

in tree formand each one groups together a collection of essentl al

functions. Ehrowsengdaavar package, Bich offers servicesallawingiag HiMle decumentto badriched, a
focus with tBey givibaibn RthRVHOBEuRRS trhsel;NRd ﬂermécﬁav%w;g kage%meumwsng a

keypad 10 with a cursor/p0| nter. The selection of an action is achieved by
a cont r ol 10er theieptaRlisymept ofan infermetopnnestionwith the users guthenifieation) n t he absence
of a physical keyboard, to enter text with the renote control, it is
necessary to provi de vj rtual ard ThIS I s, achi eve Hy novi ng t he
focus with aTB€§t§1°B’i"?? WST@T‘?&% %SSE)V‘% the buttons of

the renote Cwﬁoblahamﬂisﬂs fBciufet Withla usey Hﬁéﬁéﬁk nd lierarchy within the bookmark list.

<

l_.

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(),
30 modify(), getList(), setHomePage() (or an event if the occurrence is asynchronous).



ot her words the image of the buttons on the renote contrgl.is visible (in
traced MEPH/3344 outline, or slightly opaque, on the pi cPGFEBYOIPRe virt ual
keyboard. The virtual keyboard is discussed in nore depth later in this
docunent. 20 Figure 30 shows the top-Il-9el chain of navigator function
buttons (1410), with a portion of a web page visible beneath (1411). The

MAi N Navi g8hebroWséaRiver MIWITstOSEctsk Petthits e nbvigation ifohrone AbQNMME ® ahothéri gur e

30. 25 The navigator fuynctigns a rou in several layers. The in .
screen di smﬁwglﬁt mrwwyd?%’iarye% g%ﬁﬁmeﬂéﬁﬂ}m(‘iﬂ‘ib‘fm&ﬂw&%ﬁﬁei“smgﬁs of a -
series of QubiPAthe HalsdasHiow gWef.1401),  previous page (1402), next page
(1403), history of recent,lé v&' Si te&ysibgés, bookmar ks, -connect/di sconnect,
conf i gur at Construstary  ARpYRistopy (spspipgRipm The navigator GU (main screen) .
(1410) iss g'ém;gt@yed Weierns thelhiierylisf(nls dyerdrShy)r essed (either on the renote.
control or “on the keyboard%. the GJ is visible on the TV screen, the
HTML documéstCuprent():) getifh | covers over) continues to be | oaded

i nt o Menor yercukitihdaNufbegsh GhargethelnedMERLi s suspended so as not to
affect the display performance_of the GUI. The HTM. docunent is

redi spl aye&cthg&HO1 he gﬁ‘ﬁﬁ“g‘iﬁf’f&ﬂneﬁsmﬂysm ssed. This 35 restriction will
be lifted 'thp{-égﬁmg : o FIRORE ofithe pedvidiisealry Y sati sfactory, thereby allow ng '

the sinul taneous di splay of the HTM docupent ,and the GUJI. WO 01/ 33344
PCT/ | BA@/ 0 g5titemCopnt Gihe ammgﬁai@m%%%ﬁmmeamihﬁ I$9Y screen by pressing a

function keydeventsRBEstEE)D sebscitbtistthe eaor éveatslof yHedistety lisor by. cl i cki ng
outside the QU _button, zones. The display of the HTM. docunent currently
bei ng | oad&IMYeEEYE 1518 he cache menory is then started or reconmenced.
5 A button is effectively a rectangular or square zone (for exanple, 32x32

pi xel s). Wen the raphi cs cursor enters a t hat, z Wi

recei ves y\ﬁ"éa‘lecfc‘fﬁ%t ‘%ﬁ‘.ﬂ“?'l‘?@ “II0R PP BT f%?%ﬁé’&%ﬁ%fneplg H%F%gﬁs}(;s’ ?89%1 he
but t on 1gr agkiPgevicus@, sesCuerenf(pfor ex evant i the dcclwaenct ¢ dspnalieimous)ed whet her the
actual position . of theQr | GS,. facti 2 \/ . | of
The tyr o The ERm® e aeep R tUEI AN BB [iybited B BETifbiG B8R, O
t he hot spotveits]s dnd remoeEvpwsRegister(sassidndlugibep funsybseribeslof t he - button (by
calculation of the relative position, getpixelOin the clipping mask, then

testing the pixel value). This detection nmethod allows the test to be .
i nproved. ' Tbe bydvesendmwer-MhwDogument clapy allowsdke lopding anddispipingolandi ™Mby t he-

functi o ofolidEenP i the BecolbteThd Miail¥RF R dPAL BleGiow @venes the button's

rectangul ar or square zone, the zone Iois)?e;i t he ocus (cf.
LeaveNot i f fFoustgori dMhwDesumsat (gessiopNpm button summaries ‘are now

described ig@ezEqh:e detgikdthe 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 (subscriberId)



When t he r‘rﬁ, selsgoi nter or the rectangul ar focus coincides with a button
representi 3"5 #dnction, a short phrase (tooltip) is di spRGRERUEIRNer
horizontally or vertically, describing the function of that button. Wen
the button is selected, either by a nmouseggclick or by a function 25 key, a
list of buttons appears containing sub-menu options. The system of short
descriptive spif@ses (treqieéts Bsnnedtional SO used for the sub-nmenu buttons.

Navi gation of the nenu options is achieved with the arrow keys either on
the renote cSMPdl  or T C’Etﬁa‘s%’é‘??%‘&?d. The last button on the main screen
to have had tdhfcel QEUS icBndeRTRIGIBGMon 30 for the next time the main screen
I s displayed. The virtual keyboard is now discussed in nore detail, with

ref erence’ t o SEAytheatifiopiontype (ypgiur e 4 sctsthomadent puthentication toythe AN ARE mode

currently gvisible virtual keyboard (1aRddipdd®rtdy e 1 4 nder|yi ng
“grid of virtual keyhoards (1501, 158‘8) .p Fi gur)gﬂ42 %%ge\gpvgoﬁdypi cal mappi ng

of char act er 8etAdtribates Opn  arefurps the Fonpestingattabuteyd 01/ 33344 PCT/ 1 BOO/ 01720
-84 Figure 44e1alngnstet BRHLHBICS UsRdiffed b yboard, with the
e eé B .{tgsg%) dnlbﬂe fhe}cbﬁne\egaﬂ al%t’i‘fémitéﬁ

first (1545) and second nunber bl ock havin e focus respectively
(al so show n§etPasverd(passeend):t ypemodifies thepasswordont rol 1542 and 1543). Figure

45 shows a t ypipgaivord (?ﬁddﬂbrdz:eybpgétﬂthle%x&%rd’“ th typical dinensions
superinposed. 5 Firstly, the virtual keyboard is conceived as an tool

whi ch i s PndepanteSheckbassyard RAptoChesk)on i setsihether the nagswesd is to bhiverifisd can

be used within the "WhbBrowser" applicati Oﬁmcmmémmﬂ%&tphg@duvm | "
application. regver, i tséq‘)gbook' is conpletely independent o e look'
of the appli 8dfritheddaswaetbAtoCheck)y i r ¢ urgrdsphpihertheipasswerd dgto &y arerifisdom t he

monment that the user, not possessing a physgidndicall W@%&%@orﬁ&%
control with k@&oa&j, el ects editabl e area of the screeﬁ. n‘P e @ocus
tent(ipad

i s positione8® o35 netmask)ext Tepisthesclsgted A prd patmask paitessi ng " OK”
(on the nenoseIPClient (fpalidreds, nethiskp! K epibaifibsthe BF and@RMRk pait 0N the virtual
keyboard) di srq')g%e It é)5 The wg@;gﬁl keyboard whjch is visible on the
screen (1501%° c@?ﬁ}o‘l’? “of t hrigdsihopmaarg and yecpndegy RNB addresseent i ng t hr ee
nunmber bl ockstDNSt(ds1sdusd)t e contmedifiesthel pritayryshd eecond@PDNEAAGressed 504) . The
user can pass fo 1505) fro ne, bl ock. to anot her using the arrow
keys on thegﬁimpgnﬁf‘&f)ﬁ’%'Af trg?épéﬁeo‘fdgﬁ%s ?@%Q@&“@B?“Wsi ng a button
on t he nunbesetBRDCanfigSeRer (uily r emudifiesctheraddpdss 6fthe Eonfigheation kdreggpondi ng
char act ey, prj h ' al, ke rd. The r.can al so use the up
and down 5glr r%é\?vbg%;g&nﬁlﬁ'?%&gﬁﬁﬁg’ %%&g&ﬁ@’vi rt Jgﬂ%% Eg%ggpegeqqﬁqt tPﬁ’é S&¥r een
but with different characters on the keys (1506 theThafigurdtionpaivelg bet ween a
set 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():  retumns boolean giving the modem connected/disconnected
status



of 5 vi rtual keyboards, one can display all of the characters on

keyboar dveot %ﬂ%stern 25 conputer. There is also the poggrlyfq('{oegzoof addi ng
ot her keyboards as the need arises. Wth reference to Figure 44, to all ow
an inmedi ate association to be made bet8lsen the nunber bl ock of the renote
control and the focus on the virtual keyboard, a superinposed inmage of the
renote CONiiFéhdih?(bL cates the f aenifnsbdbiéah fot Biddim clireraly d3gblisheig can easily
30 visualise that only one part of the keyboard has the focus, and that the
rest of the characters can be PBYEH®Y by noving the focus with the arrow -

keys. The W&i\ﬂéhﬁ&vxd& Hpﬁﬁxdbtwm the rhaifswpraﬂuemneﬁuywa@bnbwﬁ, virtual .

keyboard sol ut| on tak itrl creen and | ows for

ext ensi on @ftExtgnd W@MB@W dEﬁ'gﬁact er§’n qsﬁ%p@vu%y %‘f"éléﬂs’t‘bscg@& s the.
virtual feyboard with the mniature al phabet which is displayed. WO

01/ 33344 PCTI I BOO' 01720 -85 Certain buttons have inportant special

functi ons: "OK" on the renote control, for validing the current choice

(if the fi gihdbRWskr.haskaweby. Mlhi;vcenﬁgumonehasrxﬁaiagés thd prdfile oFlesch véad dndaises, or
may alternatlvely be ch effect at all; otherwi se, it

S e. no
cor r espond 9T BenRyeprsneese "r‘?"é‘ﬂg ?glelﬁ”aﬁiar%ww'%cel " (1522) on the virtual’
keyboard, icen&uictort heVikwQbnfigutdtien® val i dating (the nodifications nade

after openi wll be | os "Back Space" (1523) on the '_ _ |
vi rtual ﬁ‘ff’g@wgﬁ (ﬁﬁ'ﬁ’e&ﬁéses rFa’r‘iieth‘FB‘?tfﬁcharact er entered. The up, down,

| ef t and r imghéProfile@ubsceiperld, ipeofiteyy wvritatmptrdstHeedl ting area. 10 "Tab"
(1520) on th \V al yboard, C a configurabl e nunber of
spaces G’Hw ﬂfbeby def éﬁﬂ\ﬁt}b Qeﬁﬁ'@ b%oard is always in "insert’
nmode. An ewmb&‘aﬂfPraﬁlk@;diﬁle)'dmmhﬁyltlmdefaultdi-o@bre 44, and is discussed :
further belo %Eiqlgﬁt th the %We boards (5x3) shown in Figure 43, and the

two fonts |gﬁ or tHum™ %&ser application (Arialweb and Courler)
al | of tshenewtsa(irefile):of ddentifidng fooaabw ukeryboard can be covered. The

di i 272 I's wide by 184 |
i gh. 20 TRELMEPTRFGhoyas A EEARER TR C/ T onal “connect i ons with egar

|ts use in the various applications are devel oped within the

"canal pl uspy | ”Fﬁ!‘\lﬁﬁ@l {£he 99 3{}},‘1;} kage .
i nclude "MWwVI rtua d"&?gﬁg&\?‘."?} ’IT&L a 5 ar ap#‘l é’gﬁ?f}g‘?ﬁ on and
behavi our allimit; highyr numpersaf peofiles wayy 3%?%@1 éle gdbe.deri ved from

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 fo 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.

unctional connections with regard to’



“java.awt . Text Fiel d" which allows a virtual keyboard defined within the

gl obal appWQ:‘&W@M sharing the TextField to control eventBQT/Ea0/01720
"MhwText Area” (a class inherited fromthe 'java.awt.TextArea' which allows
a virtual keyboard defined within the glopal application using the

Text Area class to control events). 30 The Mwirtual Kbd class is now

described in s rﬁodi?ﬁx@éehtedi@t‘é:%ﬁ%m e Halddfiga M%ﬂ%}% A% 2 ag%?ﬁlc' S

defined as "private' . Thus onl V|r can
censtruct ed, mwaltm@ctmlw aBBWP%Eml &redani & thetenel afgraphical vepresettation. TH

started (in thg ﬂ‘@’% ﬁ%%bxfé Qéfe)éx%Qﬁi | JNE Al mi's
therefore to pres ard con I gure egg%‘(’:vllaflfﬂé@mo?ﬁes i
appl i cati on, stewpedian smdwemﬁaqehe WD 01/ 33344 PCT/IBOO/01720 - 86
user enterg a text fleld (single- or multi-line). Wen the keyboard is

created, the four main (static) variables which can be configured wll
have been s etTh&nasxgapa employs e of Hierayailablepgraphics (MFEG, mmwmmm d,

whi ch nust it §1teer§§t | t set
usi ng the " seslﬁgga; ent"” net hoé‘?hﬁﬁohﬂ‘i r héséggml\tlgﬁ%’ énat%ﬁ%’%%rgfﬁs t?ﬁf'th ff the
“parent' pasdetpliegtionhef wqgunlefwctms Ead:h functichesrcopitioniiv e screer is A8Esed by | e

whi ch descri Rgsid ?thef IE C behi

| mages, whi ch corncerns t €§1rdtbgta§o&/%u& 5 dtﬂé al n%ﬁﬁv%g u?’%a ‘Tylp?‘gal

10 keyboatd wgthg@asorémmtqrhg‘hp atledtion of almoadn trachievedley = confioberadliak arbyes s ar e
speci fied by JHkER e The nane of the descriptive file can be
set using th seqt Sclrttgegee% @i@)met hod. nunber of screens: nunber of
"nunber bl ocks' initialised and used by the virtual keyboard. Thi S nunber,

set using they 3 8bsehleFATH 'im)%bo&ﬁr foSentd M?%ﬂmEQ%ﬁQQQ%ﬁgérl}% Cessary | o

keyboards, the characteri's are read
det ai | ed abO\V‘éPTOV}dﬁlatVfl@Fal kmdnélﬂl@gs mhms@bﬁmvmgéhwgnmrm pessibihty he

t | ef t wr%fﬂgb RESFSh
gﬁt a?nergi()zig?grl bed above S 1}112 set %?%@%@%23%&@%%?%*?%% hod.
20 Once the REWHHAFS thfsn%seaf gﬁb“th’“Wnthbm%Pml ishasible(ingracedformpinuse it
by using theouﬂxﬁetokﬂ%ﬂ?‘bﬁ ﬁ%ﬂ\ﬁ@plcﬁ‘fi’é Sﬂ}héhﬁgﬁkﬁfb}a{‘df?yﬁﬁ%r%ai’{c YoRsd i 1 ent
o

appl i cation, it .exilst VI rtual keyboar e appli“cation does
not yet emsfhs"‘&ﬁ?ﬁhpfn"Fﬁa 9’6"&1 jsfeoumat it the "getlnstance” nethod
creates one, u5|ng for it the varlables [the four previously descri bed]
whi ch ONg, WO *} thg % F r1a ement 1S now descri bed.

0 shows the fop-leve chamo navigator function buttons (1410), w1th 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 GUL 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 GUIL



According to the preceding descriptions, the virtual keyboard functions,
once di SHOMNEP44 solely by interpreting the events sent FETEBOORIT20 e
nunber bl ock, the "OK" button, and the 30 four arrow direction keys on the
renote control. These buttons will hawe3specific roles for the keyboard in
use. The "OK" button has an inportant role, because it allows the user to
39 t}NO thi §Flﬁ?§(¥iﬁﬁi§éedﬁoﬁzﬂn9€r\ﬁ%i€eﬂ by sz!egkiﬂgcal ﬁﬂ%t%hﬁcbﬁg&hﬁgie‘n%dcoﬁlﬁ@l then:

i splay and st ar e operation of . ua ybgard; an eave

t he text fiOéF}H,k%‘éRPF@gW‘Piégl!ﬂ]fH}gg%’és“imﬁﬁéﬁg%’gm eS| ijgshplayof the BPMLA, o\
keys The ° igoéiithent adrentlyf fbeing MohdbdS o btoRW e | JABIEE nfdimdiry s tReHDétEteaOGt I Ol -
(indicating the nunber = bl ock which has the "focus') to be noved on the

t hr ee numbé&ecoBmgared. whi ch are represented on the virtual keyboard. The
keys of g§he nunber block on the renote control are thus 5 "bound',

dependi ng on the "~keyboard' having the focu to the display of various
char act er s A buten isréfegtively 21egiengHIaL Squarg %ﬂ?ﬁiﬁ?@ “Wq6f32?‘§£8'éelﬁlu Whspdhehen -
the virt Ualgrdg)ﬁ)(:goé‘ﬁrgor' Snidfsl aV SoneC AMHE Sod Gwitidba I Blebsives IR thaR QF e -
character shown on that key, in the current text field at the position

i ndi cat ed BpterNetify(Windewld)gurgtiophe characters, six can be considered as
“special' characters, and do not directly cause the character displayed on
the key to_be displayed . in the text fie]d: BagkSpace; ~<'  (1523): when the
butt on ¥h {hke bustonEEaphis s 2 bie, ‘8’@‘%@5‘8*?&*‘4?@0 E‘bgﬁt?ﬁ?%cwhﬂg?réh‘f BOSHssed,

t he char aciogtheigfiphids airsdrffe@tivelyeov@s the pixelsdethe tyre.OTo thizend) 013 nesesédtptocur r ent .
15 text field I's eras tg _Tafo: C>> 156&)“: when the bugt n on t?si renote
control cofnddhryalneef the pixel & thebg f mouss painteryn tae nesnRskint then unber

Ofl ?gggi)s %\L}\ﬁiﬁ (@?fzﬁb%lhtioﬂ &'th@&ﬁtiveh Posifior, pepixul(y i ke atypmgrmzlsppﬂaéﬁ t'eﬁtihﬁ_ Enter:
"1 ; en_the buttqn on the r te contr correspondjng to this

char act er {REPgHY P@s@@ﬁ,ﬁetﬁcn"l“i’ﬁeéh‘? wsﬂ?%‘iﬁg’et W%‘featqﬁ’éwhﬁgﬁé’}'n?}@si tion.
I n factys i Cliéhwaseffecrd befoexstarting kit finctian of thedtimeice of t he ~ MhwkText Fi el d*
class, i.e. one which only has one editable Iine, tapping this button wll

ei ther have no effect or cause validation of the field. If, on the
contrary, fWien thd metsefpositet leavesitheibntiordsneetangularios squdne\kdiiEcthe omedoses klwss, it -

consists o r L taR | and this character causes a line feed'
o Pl bR 7 |

(if the cursor*1's posi | ast editable line, 25 tapping this
button will have no effect). Cancel: "0' (1522): when the button on the

fem)tef&ﬂ%ghe&gg-m%ﬁﬂmnaﬁesweﬁom@sb hmorSadagssed, all of the ..

nodi fications made to the current text fie subsequent to the opening of .

the virtual keyboard are undone. In other words, its content is returned to
the val ue igdiafle 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.



before the_nodificati ons were made, and the virtual keyboard is “exited'.
30 Left arWRP3FMn the button on the renpte control corr cRGHEIMAG200 t hi s
character is pressed, 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 left is possible), this button has no effect.

Right arrow mhge4d Hﬁv)&‘tﬂetlﬁﬁg&msécﬂ%r fh% %ﬁﬁl Jr@'mﬂxjtﬁg ﬁ?si?gﬁq?‘&dtsgc b s

character is ressed he clUrsor in the curfent 'text I’T'DVG one

pl'ace to the ‘bﬁ)tlmmbﬁrhﬂ@chayr@dhe f@“%@sﬂﬁcﬁté%ﬂ@lmpmm different types of ast
character in fR8elcBitol1582 shd Bag), cannot nove any further right), this
button has no effect. WO 01/33344 PCT/1BOO 01720 -88 Up arrow. when the
button on t h&igwads ehwmtmpalwmablsqybmd Hgyoutavithitiypical iddmensions supsrimpessded,
the cursorsin the current text field is noved one place upwards. If the

cursor is already in_ the first line of the text field (or if the current
text field odilsthhihe vinnal keyheard WWFéMﬂfmldyhlchlsmdspmdBm@rﬁtHcapphumeifect.

5 Down arr owiy %Pcﬂ xttxﬁ‘ﬁ‘scﬁ UTThi3e B YeiSed il ﬁaeGWEbh%w{e?r z{pgﬁga% q"ggn}%) 2 Ie S

character is ressed, the cursor in the current tex

pl ace downwarigin the “Maik’ apphieation.; Moreayeratsdlpok s del‘btelytlndepnaiewofltﬂee‘lctokkt
field (or if Orfhga idafiot cdrdhed,! €1 d Only has one Iine: MwkTextField),
this button has ngﬂefaf ec% 10eThe "findLocation" nmethod deternines the

pl acenent 16 the virtual keyboard on the screen, seeking to mnim se the

"cropped” surrhaGRmalKasodyriiykiks: Xiﬁ'mgm“tﬁaﬁh e 2t ?e%hg#é e ages a

the "TextField" class in the ava. awt " package tion
bool ean val u&eYhorEpPrayemote coatrolwith keybpasd, selsets an:ggxtahie et of thetsoretn. KByeboar d.

The constr UCTt'&bh§1s%B§n&féa§€ﬁu¥eﬁd}ffﬂfe%&R irfihe E&iﬁﬁl@a&fa b&ssx%%@qk*;go%'tﬂe eﬁiot?kss in
the "java.awt " t{?Eacae a sinple additional ar °ea
speci fying t A& @fﬁﬂﬂﬂlﬂféygﬂaﬂ)é?a] Cangely (fthevirtpal @Y@a@ﬂ%ﬁesg tr ue a

base' ingtance of the "TextFi eI d" class is created, and a virtual 20
keyboard |is ner Il a qb E .t hi.n the current appl ication, is also added
at the same a}l‘Rj yihic éﬂﬂﬂ@ﬁlﬂ’é‘t%‘ﬁ’@ﬁn(lﬁﬁl)riéaoml"fseﬁeﬂhfeablmbwﬁal

TextField is teﬁlkey‘st %ﬂreséﬂhﬁg thréemuhibet Biodkk of th@feniok@coﬂxﬁ&l) §1de bi sfﬁ@ £l 3U§ Giﬁiof resses

"K' and the eC|f| 0 virtual keyboar

virtual keybbg’r“g %B%@%&%‘%ﬁ%i’f?ﬁé’@ log to anothepangthe ampw keyis ¢ he
events and |snﬂﬂalran6tecénti~dl Ahermséklﬁsamed infesssxigeammamxﬁﬁ,er%k@ga' n,
|tstext2 cus, |f the use of

S 5vaI|date t he keyhoar,d retur.ns
the virtd é’ & yraolr mﬁé’ nR?Fg?gé%“% f}gg}c@aﬁn?tgql Q’é;‘e Vil keyboardi e g"  has
t he sane behaw our' as a standard TextFi eI d in "java.awmt". The

MWK TeXt A 51,8185 fho ShéTl Yip Ind B kPR OFrif briddiine A SR e b3S 1

t he

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 westemn
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.



30 "java.awmt" package. It additionally nanages a bool ean_val ue whi ch
specifie‘é’ot'Wé:’ﬁée (or not) of the virtual keyboard. ThePEHHBYUR0o s are
exactly the sane as those of the "TextArea" class in the java.aw"
package, with a sinple additional arguwesnt: a bool ean specifying the use of
the virtual 35 keyboard, If the boolean is "true", a "base' instance of

the " Text Ar€ainuftdss ﬂa's}eﬁﬁﬁﬂ{aﬁﬂspeaiaﬂmﬁctwng;t.ual WO 01/ 33344 PCT/1B00/ 01720
-89 keyboard listener, avallable wthin the current. appli ion, is also
added at the Sa@K'iomdhe feﬁ'gmn‘lf?lgm R’é@lﬁ @stéﬂmcﬁﬁfmii%fdwﬂm ong;

“normal " Text Ar gge/ithe 'ﬁéﬁﬁc&@(l%ﬁﬂs&ﬁﬁdﬁ%bﬁh@%ﬁﬁﬁﬁﬁ@?b& 6lodén tolhbvd e User

presses ' OK' and the bool ean specifies the use of the vsrtual keyboard,

the virtual keys§ssiatall ethepyise, &gonsipondsionly toRcamygetelum). rmnages” 5 al |l of

the evergs angd i«gaadaie(1592)f ér the viraal Rebohrdetodexit the tdt? wifiRt Wlﬂﬁﬁ@ﬁtﬁeﬂc .
again, its text is_valildat'ed, and the kegezt;)y arq . gurn the focus. If the
use of the .virt spodificatipesipade aftepgpening the g%ﬂc%ﬁ ¢losh=f al se), the '

"Text Area" has «Bgcis 8pkee” {E5BYidaUthe vidhual ke HVARE Whidle ¥labésChe 1ash chiradtar aWt " .
10 The follow ng section describes further the inplenmentation of features

descri bed abovetnigkd- in particul ar the reconstruction of graphical objects

(for exanpl e § exthelupedokn, 1REndEHt arfdw K Sto mdve Within hBeaiiagura., choi ces

etc.) froma set_of graphical .elements, Figuyre 39 shows utton, for
exanpl el0 whi ch i“@a‘?re(g@%g% e "Eﬁaﬁfﬁﬂ?aé‘.i'“f ‘?Wa'ﬁ‘tﬂ%ﬂﬁ?@a"'“ﬂ@ @ 80, NE
2101, SW 2102, $ko ourlbylefalf). si des (N 2104, E 2105, W 2106, S 2107)
and the centre (C 2108). Typically, but not necessarily, each of these 9
“elenments is square (4x4 pixels, 8x8 pixels, 16x16 pixels). The bl ocks of

N, E, W STaettefboatdisBIays fif ‘tnskitieden t hin the area required = 20 (defined:

by the size of th 0 nent. together w th the bord efi.ned by the |ook).
This area (fﬁ’e‘g‘aﬂaﬁ’ q%éﬁy 0Fris 84 ﬁgﬂﬁeé“o?ndtlﬁglsgqsieg%gﬁ rﬁ’@iaog‘f'ement.
Currentisy, the tiling goes from left to right or top to bottom so any

i nconpl et el y. dr el ement ear at ot he bott and a1 ght | des. It
coul d be eﬁ’)\fﬁﬂéé‘g"\gg ]T%E%?é% é&%ﬁ?"e"r“éndm B m‘%ﬁgﬁ%’?mT tﬁ‘%’?ié’l’tgdnﬁlﬁpﬂfra’tﬂ es if

this was faVébBrowire applidation (Arialyehewd|Couribm, A\of i€, clBvactans] ofE teidisivealt s ar e
the Same Shghodm bl BeRA! #C aifHlsioR o jHe'cBrhob diQLreBPEES93 bikels Wide HOWSVET
they are s er an required, e tiling 1s pertforned autonatically. A

brief descrBppixelshighl | ows of how this is inplenented. The work is divided

into t e areas: the nechanismbuilt into the native WGT nodul e al |l owi ng
the creation and assignnent of 30 different |ooks to different WGT :

wi dget's; t fibe gisel kqyhesrd apd thennstional ommectiorsowithsggardiodts use in thewrriens the
functions fgsidagbdilard BeviidpedHivithif iR tcafipRNisaAIkbEabke. Of conponents are

I ncl uded; ahd the devel opnment of the mhw awt Java package for interfacing
with the '

- 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 descﬁbed 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




native cod@. 3/53 These three areas of devel opnent are described in the

fol | owi ng YOMSEHE WO 01/ 33344 PCT/1B00/ 01724 -90 The WECTABAUPE2Q ook
mechani smw || now be described, with references to Figures 40 and 41. The
aimof this section is to describe how tigg WGT nodul e has been nodified so
as to be 5 able to control the "|ook' of the various graphic objects
managed. Newdsaqﬁger§gﬁxpﬁ=em@s€/%]|beqrmhm_m\y cl asses which can be added as and
when necessary, l|leaving the nodul e GUntouched. A standard WGT | ook
(LookWgt). i s provided, instantiated and attributed to w dgets by default
so that appli 'tggnﬁeyg | c5dat ntr Wik Lo¥s tise
it. 10 The f(WV\A’ ng fgﬁ?ﬁrcg%teg%gé%ggﬁﬁ?ggé&?ﬁ%%kew%ﬁ %%??%%rgﬁgm{lglg S can
be defi ned fd\a"%%ﬁ?ﬁsetbbj ect type; a different | ook can be given to each

obj ect i ndepgnden nt: BdHihifby ¢ : . WGT
i s appli egft o obj éct o T\/\oﬁ%’l ?fﬁg@:ﬁmﬁ%@ﬁa}\i& ugégrd’fq?{rlag'?gs\/t\nh%eglft é%{)‘ﬁﬂ%f an
[

obj ect nust be podhg keyboardiis grgptedndt is pet using: the (“setParent” miethofliwhichoretuemsani que,

the object is dramul%iﬁq@'u%gg’tiﬁgﬁuﬁg{mgsfgqxgglgfg%égﬁ,%gﬁgt el ements to

create a single_ bitmap _whic I : cre bj ect's of variable
size, el enefit sdeseiptive fileepSGH &ide whirlpdrgerities thsikgybpardy bothsimtepie of the gaplies t o

bui I d an obj ectyefind!thCimagls, WA doRchnsy tﬂ@vag“?é i oaligﬁeoﬁgiﬁgd B8én {h@% RLECi se
arrangenment of each of these elenents 1s defined. e 1dea 1916 1eave
this as fllee askeybeard iy used snd fthetlabakeprintedn hekeys. Toochasadters aw spetifiedinyr | y
restricted .by . I C S i T | . d the
rules for fitt i%ﬁrt“ﬁg%af’ g%g%'ogg‘tﬁﬁzamgssgqﬁjﬁgsﬁpgﬁ%o@% @ot&! gé(}?wé;i gﬁb
required. The Lé%ﬁeﬂfﬁﬂe (methode) and the Pi xmapLook (Java) classes

descri bed | aterpuiRr bhicrediB! fﬁﬁﬂlbexe:)‘f?‘{nuﬁxb&etgb’cks’-r afisdSarldOlddl B9 th vERLIP

: § :
devel opers creating their own | ook, derived or _not from LookPi xmap, which

00
uses vectori al %¢¥q3sh sThisywmbgr, setasipg the osetSoreondNumhesl corresnendsitp themumberdr awn

using a s@ries ¢Tikefbasids, thi GRitaoBRdtios bOMEctSas fad AhdARMFRTE BRUeRRed ReUAr CO
The | ook cl ass ,nmus ine the rules for drawing the object as a function

de
of the object §P‘i‘é]t paorinates; theasarp the; cooptinates of the taprleft earperof therhackerenda | ook
cl ass conbi ni ngmbgd 6f the keyBPard MOthY PaleAY dodtainet gﬁmw&%vef%iﬁ%%m%klgﬁtﬁehe
0

bi t map approach, _cqul d, be usedq for the basic rmof a button, /33344
PCT/ | BOO/ 01720 S?tg&“amﬁ&““?wg' vectorial approach could provide the
hi ghl i ghti ng. :

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 rdles for
the keyboard in use.

The “OK” button has an important rle, 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



The WGT Modul e Look Mechani sm are now di scussed in nore detail

fol | ow nﬂ%@ﬁ?fﬂl sns have been incorporated: Division o CEfIBO %Q}F?oent pai nt
met hod for each object into seven functions, certain of which are
contained in the |look class attributed-8nb- the object: DrawBackgroundQ
MhwWgt LookDr awBackgr ound(); Drawroreground(); MwAgt LookDr awFor eground() ;
Mwgt Lookmqtb}sef (); 10 MhwwWjt LookDr awFocusO, MwW§t LookHi ghl i ght O
Creation of_an ct cl ass t.Look. .. Creati on of .a.cl ass ‘
MhwMgt Loo k\@e gkt a4 GRFORA W\ﬁ%dwag%mh? FF§%°$‘?1‘E9"§PLG“‘1196W@B thgpember

i nitializedlockAGEE hadtheCtocas’ pmﬂee@%@uﬁ the @tke SlinfieR bloviay wiabH fre veppstehted Set -
the ook that will be 15 at to e chlb&gtect when it is created |f a

specific | dBkt he yirual keyboards, {ORJB& remote Goatrol gre thug, |
public net m&m%&&g@&m&l}kmﬂ’d(mﬂigﬂéﬁcﬁsofo tRO@BSlAY S ValiBus dhafadtelst | 00k

for objects lon to the object classes of two public nethods, 20
MhwWgt Set X XAt tr Look(*obj ect, *1 ook) and Mwgt Get XXXAt t sLook( *obj’ ect)

These aspeqh$hehést &Srﬁﬁ&ﬂé@é‘ “ta mg’amfdfltﬁmmmwnén meslmﬁmya&rw ativé t he
met hods for Ealntlue%] 5Eac i n functlon no aIIsthefo M

met hods wh&iuses A4 dnseRio Ak N SHPEERE OWT R RfkeB R angge@ﬁ 0
Dr awor egr g sitlbiNdidatedlbrtedw@soegr oundG,  MwWgt LookDr awRel i ef G, -

MhwWgt LookDr awFocusQ, and wWWgt LookHi ghl i ght Q. The two net hods
DrawBaciz‘br ound( and DrawFor egroundO are part of WGT and are called 30

regardl 953 @Fth? élﬁrdct%ﬁ(smihﬁoeﬁiohﬁd&e@dsespebﬁl’ fcﬂaﬁ*ﬁcter@,&hgﬁeﬁﬁt hdix@cr:]tlj'@u? the :. -
corr espondi unction the S 2SS0 ed with the widget in
quest i on. cﬂgﬁaﬁﬁe‘s iSplaye ﬂqghﬁlffngFa?g]%}’%Pél}Fetﬁ tstl"?‘i\ pai nt functions for
t_hgse par t Backegdegs oﬁr(drsfji whed bmuﬁ:;‘eod ﬂtgkrehﬁtdjécﬁwobehir?ﬁﬁoﬁdiﬁg aﬂtlhsﬁ '
wi dget . or egr.oun s.can be u a e of. ot raphi c

over the cé’ﬁw 'f)gﬁseg'f ?—.l%’gq ﬁfﬁd Bﬁ@“ﬁ%r@é\hf "\K%@‘%°§§344 '
PCT/ 1BO1S Oléa(ﬁeldxsﬁrasdael [ ef This is called if the widget s relief flag:is
set and. IS dg‘ggé)haggt ?Agrb}dl&;n S thF {e?notg {E?)nftl%i cg Ge%gondﬂ%&% ‘thi 919 llj‘%ct%—ql .18

called if t PEAT &'
gr aphi cal | 3pr685ed.—la girifiggtable Tninber of spages @ ), # by defouliisiipeertedat theghtrengivuesdr 1t -
can be useq)otsﬂoﬁ_ndi cate this

Enter: ‘P’ (1521): when the button on the remote control corresponding to this characteris

20 pressed, a ‘line feed’ is inserted at the cursor position. In fact, if the current text fieldisan -
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 caunses 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 correspondmg 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 lef. 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.




gr aphi cal I\‘(v. The abstract class MiwWjt Look is defined and contains the
fol | owi ng: {38¥Me ook assMet hod; Wt Cor eLookd assFi el d; PCT/IB00/01720
V‘gtCoreLookCI ass; 10 V‘gtCoreLookPart and Wt CoreLookCbj ect. These are
described below. FIELDS: 15 Mw\gt LookClggss *extends; |Int32 classld;
String Cl assNane; Cardl6 mask; Cards borderw dthTop; 20 Card8

g1 Col or g G BERLE 45 L bt S B FADEL R,

Card32 white RQIFTSOI lmﬂtementﬁ@ﬂé'lpldnemDWMeplac&mWﬁolfﬂre onesoy isiafyeddginy ;

Vgt ol or ISP el BRI ey IR BBt et R DTSRG o

VETHOD TABLE tbg@uttm)hqg@pwffeao the overI oaded net hods in derived cl asses)'

m%% Engr (QM erench W eg‘ré‘rn 91 reeéwgvl\{hvm‘?t R 'fLook

MhwWgt W dget presa@l thia wamgorlin dicBoncm toxt ﬁeIMwmgveﬂrme p]a(:é deireardbe TPhe tior is

L, A et R s A N

hwVkTextField), this button has no effect.

10 The “findLocation” method determines the placement of the virtual keyboard on the screen,
secking 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.a

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. Ifnot, 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. Itadditionally 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 add:tlonal 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



45 Int1 6, Cardl 6, Cardl6); WD 01/33344 PCT/ 1B00/ 01720 -93 Nhw\t Error
(*dr anFOV@ILBIME) (MhwWgt Look, Nhvgt Wdget, Intl6, | nt PETIBAY0A728

Cardl 6); MwMtError (* dr awRel i ef) (MhwwWjt Look, NMhwWgt W dget, Intl 6,
Intl6, Cardl 6, Cardl 6, 5 MwWjt LookRel89%f); MwWjtError (*unDrawRel i ef)
(MhwW\gt Look, MwW\gt Wdget, Intl6, Intl6, Cardl 6, Cardl 6): NMwtError
(*drawFoc Uﬂc): Kok iMdnier) QkailabieWidhik\iskomirent application,|inalsé addedrat i sahatite5) ; 10

vh tE t; I t Intl6, :

Car . ré‘;&aing””q%‘%ﬁ%%mv%éa&ﬁogm WAL SRR CBIEE gt W dget

i f B Mt o e R e et
ge n *draw nse

( MhwW\gt Lootef thervirgal exheard, Hﬁeﬁ'ﬂt‘ﬁa eyoopidds displpyfideand gam Yor -

(*dr anOy s el)ofthd el bA®1s abld vo UL e mﬁeldj 0f thé usek pfdsfes om'dgﬁn, lﬁae;dh@). 20

g o i A8 e

Mgt W dg%hvxk%% @:ooie&iifﬁse Qh¢ Ul dxtArea’l lehs the sEne FbehaMuWﬁﬁwﬂklﬁt’l&ekﬂ)rea 25
VhwW\t Err or, f‘ oi ceSyrrboI) (MhwWgt Look, MwW\gt Wdget, Intl6, Intl6,
Cardl 6, Car® yaawt MwWt Error (* drawAnchor) ( MhwW\gt Look, - MnwW\gt W dget ,
Intl6, 1Intl6, Cardl 6, Cardl 6, String, Card32, IntB, NMw\tLookltenFl ag,

30 Mh t Col or).: t ro *dr awCr os 0ok, .M '
Intl6, I4ntlbs f"lbéﬂ"&ﬁ '@)”é ﬁ‘gw%‘f@i%’beﬁ‘mﬁ%%w ges Wmﬁ ok,
MhwW\gt W dg &4 partiiildr@he 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 comers
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 aiffefent 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.



Intl 6, Cardl 6, Cardl 6); 35 MwgtError (*drawl ten) (MVhw\jt Look,
MhwWgt W deP 018334 6, Intl 6, Cardl 6, Cardl 6, String. Car @ST/IBO1E20
MhwWgt Lookl t enFl ag) ; Mhwgt Error (*reDrawl tenm) (NMwAt Look, MwWgt W dget ,
Intl6, Intl6, Cardl 6, Cardl 6, String, _ Card32, [|nt8,

MhwWgt Lookl t enFl ag, Bool); NMwWgt Error dr aws! | dArrow) ( MhwWgt Look,

Vh t W dget I 5
VoL Error (R Bk ﬁffxsﬁab@ A n&%%h%s@?%%%%@% P pod
Car d16, Cardl46); MhwWgt Error (*drawCursor) (MwWgt Look, MwA\gt W dget ,
Intl16. Intl6, Cardl 6, Cardl 6); MwMtError (*unDrawCursor) (MwWtLook,

MwWgt W dget, Intl6, 50 Intl6, Cardl6, Cardl 6) ; MwAgt Error (*dravatrl ng)
(Mhwwgt Look, MMDM@&&M isto Ids‘scnbdlmﬂ@é&ﬁ‘ﬂ’ nR@dulel 189 beepriatified ©4s knbel 6,

String, I

( Mhwwgt Lodk) gglb%%gg’lﬂmn%}’m on tﬁ% %“ér&?&g@é‘ ebgi L‘éﬁ#\/\ﬁ%ﬁ%%e@?d

?/hvwv?}a Di ][rens ironey ‘chsteRrveiicr caadﬁ![ aaddélﬂms end w@mwssa?oﬂﬁ)a,vm@ thén WAGT Bhoduiesi on
*get Preferr S :

( Mhwwgt Look) Sgé#%%g(grs%dérw&&aﬂ%bkm 1§J§ro edg&a‘#ée 'gﬁ%gs es%{“m%%er

t ypes havi ngwidgetsibyaefanlt whatnpphmtiommotmism,ngéo gse tiia fadBity do napmicedoans¢ itt 0 a
“char', Cardl6 is equivalent to a short', etc.) 10 Each draw nethod is

i dentical for each object type. For |ooks which require a different method
for each 18et Wbel following features arefroquiredr 2 nimberwf Hifferent tdoks cant beattfined foneadhook

burpose of t REEDUHeN SRt M Lan R ot R b RERplEhYy, st by i,
Certain fealuokdsﬁnﬂdd!yrthﬂcumme\ﬁﬂ'rlshspliemmed in a given |ook. So that

WGT does not necessarily have to test the existence of a given function,

any uni nmpl enented functions should point to this nethod.
Two different techniques for drawing the look of an object must be possible: bitmap and

15 vectorial.

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, detived 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,



20 Note also Mask. This is a private, read-only Bool ean arr wher e each
el enent WOM08334bnds to one of the above methods. If an Bf 01729 set to
1, then the corresponding nethod is redefined. herwi se, the nmethod is
not redefined. In this way, if it wantsgjt.o, WGT can find out in a single

operation which nethods it has to call. 25 The | ook class is used to define
the interf%gﬁ] VR RRiaPabproaR kosle tomdelml ~uses only these:
nmet hods to display thg required gok gmiﬁlonal functionality is

required of a look, it can be incor porat ed in an extended | ook structure,’

but it is tWG‘I"ﬁotﬂi?@Lé&ﬂMb&ﬂmsﬁ%ﬁW di¥absddin hit€ déthigs e

nmet hods/ par arreters Into account. In this way, additional attributes and
nmet hods can be added. 30 A derived | ook structure must contain all these

met hods Sandﬂ%%ﬂ&mi%ﬁ%chﬁﬁﬁxs'hﬁv&@é%nﬂc%ﬂm?ﬁéh its own. However. WGT will

only take se et defined in the Mw\t Look structure into account

35 The .Mhwngt Lodkvgxon@f the surrent pan} raethed foxeagh olgctiinfg sevepifundtions, serfin ekt i ons

do not have to Rgy;gp ink @il RETIoR chS'RAuRl%0 Wieldbjdch DYWBENRRAAT;
PCT/ 1 BOO 01720 &l)5 ied version of WGI, a basic | ook class, deflning

the | ook that V\@fho‘bWeﬁztlsoehﬂféﬂB;?chﬁ\@mﬁ@,creat@ﬂa&’rﬁf’ﬁer&t%‘h%dﬁ)sed by
WGT. It is a sulyyg W§tmomwm&c§ioaﬂdp s caMnﬁdWé}MmmmheﬁQen this

class is 5 initialiséd, the values of a of the pointers in the ucture

are setl® o poi ntMbwWigHeookipswEesns(: dhwW e oakHighligtOpasi ¢ cl ass cont ai ns
nothing el se - icresii oﬁ’lﬂf!nﬁiﬁrh&%s&)%ul orhat . WGT currently provides. 10

el of Col ol aciGrearon ek sy MBHUHLaPHIE W;é P Hrladombisinaiis
hi ghl i ght W dt h; wMWT%ﬁfallbé@hl [ ght Col or; M’IV\N‘gt Col or
Zﬂg Eg; g: 8:-3%10 %:lﬂon ofag \%\gbe%ultioo% ﬁ)lgal vanable use t%l stet ale lool\@t\‘ﬂtgm Ieor
15 attributed to each object when it is created if a specific look is not attributed
MhwWegtXXXAttsSetLook.
. Addition of a public method MAhwWgtSetDefaultLook(context) for changing the
default look for objects.
. Addition to the object classes of two  public methods,
20 MhwWetSetXXXAttrLook(*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(); MhwWgtLookDrawFocus(); and MhwWgtLookHighlight().

The two methods DrawBackgroundO 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).
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Mhwgt Col or |'i ght Gray; WS’ m ddl eG ay; 40
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Lookwgt™ cl ass

to point to the overloaded methods in derived classes):

{MhwiWgtLook} ;

{(MhwWgtLook) ;

(MhwigtLook) ;

{MhwitgtLook, MhwWgtWidget,
MhwiWgtLookBorder) ;

{(MhwWgtLook, MhwWgtLookBorder,
Card8) ;

(MhwWgtLook, Int32);

{MhwWgtLook, MhwWgtWidget, Intlé,

These are described below.

FIELDS:

MhwWgtLookClass *extends;

Int32 classId;

String ClassName:;
Cardié mask;

Card8 borderwidthTop;
Cards borderwidthBottom:
Card8 borderwidthlLeft;
Card8 borderwidthRight;
MhwWgtColorMapId Colormap:
MhwWgtVisual visual;

Card32 blackPixel;
Card32 whitePixel;
Card3z transparentPixel;
MhwiWgtColor verylightGray;
MhwiWgtColor lightGray;
MhwHgtColor middleGray;
MhwWgtColor darkGray;
MhwiWgtColox highlight;
MhwWgtColor blackColor;
MhwiWgtColor whiteColor;
METHOD TABLE {set

MhwWgtErroxr {*delete)
MhwWgtErrox {*free)
MhwWgtError {*reference)
Cards {*getBorderWidth)
MhwWgtError {*getBorderWidth)
Bool {*isInstanceOf}
MhwWgtErxor {*drawBackground)

Intl6, Cardleé, Cardls);



10 created when the WGT is started. WGT will thus have access to_these

met hods WP 038344 55p) j cation does not specify a different PESEROVOFRY ¢

TheDef aul t Look gl obal variable (described below) nust initially be set to
point at this |ook. The processes of def3ning new Looks and setting default
Looks are now described. 15 WGT is not responsible for defining or

i nst anti at imagigiesrok 00Kk Olptdeewrsregdpiald) Cat iMHWBgticH, Miewgtwhds:tl hmesse| ves. Al |

| ook objects created nust be castabl e i nmansMe¥Wyge] eakaisf s ucture. C.f. the
managenent wafwgeBedes bel OdraikeWdsh regar duivaguledig nwwitwelider, antie! d:

MwWt Look *Def aul t Look nust be added toridie, Whvdg) Cardigxt obj ect pointi ng
to the iqnstance of MhwWgt Look to be appm,@gtﬂogk@wefpew obj ects created

fromthis When . AeMNETe 50Nt eXtimluiigtL681E Mifgrwidles, finEld nust be .
set to poi ntmél;t‘i {/%)fBam cﬁ*(;lok 25 ?/\f’th ret( gtL gttC ¥ g‘%ne def ault Look

f Cont bl t
ag)n?extn %M?ﬁ%gk :afoolawl S pr)oNg:Mé\gds @get%%j]%:%e dqg LO(%&D#I el d in

Cont ext, t t at al F t, the
Fol Lo 1y SPPREBIPE | & adedr PE<ER: aii?é')&*?w;&gg?dﬁg ol o LS
T

¥ Sore class:
MhwW\gt Look *Look Thts attribute is thu ﬁ ‘obj ect_creat ed.
Whenever aBHjSERIFs i nst@RtaTd ™ Yook (VR Iy B?Wt‘dgé’f tAEY®Def aul t Look
gl obal variable. 35 Two new public net hofdts, cardls, cardls"
Mgt Set XM¥XAStEIZ68 Kk ( MwigEPIadliehlighth| e AR WatipringirBeidaeso Rt nd
Mhwgt Gét XXI At t sLook ( MiwWgt wi dget  anCbj cERt1s, CeeR6*al ook) shoul d be
added to t Newkgskrrog| ass ('@raIpest’t he | oolkM"lWY’FétLa?hé‘hwmé@eat gatMirt h t he
obj ect to be changed. WD 01/ 33344 PCT/ | BOM &1 Foxil6. gFrdth managenent of
Looks i s ndwwtBouessed. WWBFawppesethot pr ovihddatdenk. | MoRouwadeegeFerié, | n or der
to use a |l ook other than the default, afrt@ppleridéi 6ard¥est first ensure
t hat ori20 omhwmgrErroook cl ésiseSelactedBist anthaVedoda Miwigtiiddek sgdy16,5 and t hen
each time that it creates a new WGT obj etitl6usSardibe CAkuANYt Set Cor eAt t sLook(
nmet hod t o aE@@eEEabe t he OhiracCheadsinbolhe ®HItdcbX, OOkWgtiiddet, Whslses t 0 use .a
given look for all. future wi dgets, it bansusaerdibe ciduawyiesst, Def aul t Look()
met hod descri bed above. An application wis#pttgedkstyrep: any | ook ot her than
t he onezﬁeiahmdshyr def auktaravensieem@nai)bl @mwigtLook, MhwWgtWidget, Intl6,
Intl6, Cardl6, Cardle):;
MhwWgtErxor (*drawAnchor) {(MhwWgtLook, MhwWgtWidget, Intlse,
Intl6, Cardlé, Cardl6, String,
Card32, Int8, MhwWgtLookItemFlag,

30 MhwWgtColor) ;
MhwWgtError {(*drawCross) {(MhwWgtLook, MhwWgtWidget, Intle,
. Intl6, Cardl6, Cardlé);
MhwWgtError {*unDrawCross) (MhwWgtLook, MhwWgtWidget, Intlse,
Intl6, Cardl6, Cardlé6):
35 MhwWgtError (*drawltem) (MhwWgtLook, MhwWgtWidget, Intls,

Intl6, Cardl6, Cardlé, String.
Card32, Int8, MhwWgtLookItemFlag):

MhwWgtExrror {*reDrawltem) (MhwWgtLook, MhwWgtWidget, Intlé,
Intl6, Cardl6, Caxrdlé, String,
40 Card32, Int8, MhwWgtLookltemFlag,
Bool);
MhwWgtError (*drawSlidArrow) (MhwWgtLook, MhwWgtWidget, Intls,

Intl6, Cardlé6, Cardle,
: MhwWgtSlidDirection) ;
45 MhwWgtError {(*drawSlidLift) {(MhwiWgtLook. MhwWgtWidget. Intlé6,

Intl6, Cardlé6, Cardle);
MhwWgtError (*drawCursor) (MhwWgtLook, MhwWgtWidget, Intl6.
Int16, Cardlé, Cardle);
MhwWgtError {(*unDrawCursor) (MhwWgtLook, MhwWgtWidget, Intlé6,
50 Intl6, Cardlé, Cardlé); '

MhwWgtError {*drawString) {MhwWgtLook, MhwWgtWidget, Intle,




10 for creat| n% and instantiating the |Iook. In another enbodi nent of the
i nventi on, 441 i cati on may downl oad | ooks renotely. | nPCHIBIOBEZ®,
however, the appllcation itself nust supply the required classes, derived

from MiwWgt Look. A | ook must not be destrggyed by the application that
created it until all the widgets which 15 use it have been destroyed. This

reqw res the addition of a refCounter fielgeig sQuRY, &8sz, Nuper of
"clients". | opkaVbirewen OK (dget YON-0QKREIMLIQAPK) ; (m%Q JYDMOOKUHV ef (I'ook);
Look=Q, 25 Thinsy JeBReAHOR ff%@tﬁrkﬁ&@dslz ﬁec'k Ok al 1y be destroyed
when its ref %ka@fmeﬁélgkd %Q%F%L?er eds ook dk)fook) { 30

f dget -
i f(w dget-&c Qw QJ%Q?OM' *&’Q %I: \QA rcks C0r§M <§% The WGT Modul e

wt dget - >core. Eﬂ(& ef (I
Li st of APIs or i mpl enent | g § |s gl Ven he StLRRLF N MhwMgt Er ror

MhwWgt Lookl ni t Def aul t  ( MhwMgt LookCI ass*, 40 MhwWjt LookAtts*); extern

Vvh tError Wm; | [ % -98
ex}tMe/\?n VhwW\gt Er ﬂﬁ/h%tﬁ%?%&s Deaﬁaﬂllafyé@(t&Mﬁ{ b {)gggéggg&&léégder n
MhwWWt E r or O DR At Gam s Rl HORSTIAR, Cardlip aquiyrlant to ‘shocth et

Card8*, Qard8*, Card6*); extern MhwWt Er r or

MhwW\gt Look At Bor de Bot t.o t LookAtts*, Card8*); extern
MWt Er r or %@‘P R‘h\/& ?fﬁaiﬂ IFWgtqb}_w? cgt Pe- Nionlegks Bichireaire a diffexat ) -
ext er n - MW\ infettiod forasiiithed oAbt 1648 o 0&rthi MEMbARING Mea{oNMMMAILA0U AL btk

Car d8*) ; identify the widget type and act accordingly.

15 Note the purpose of the DrawNothing( ) method. It simply returns OX if called. Certain
features are not necessarily implemented in a given Iook. 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 Thelook 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 MAwWgtLook 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



10 extern I\m%t Error MwWjt LookAt t sGet Bor der W dt hTop (Mh t LOOKAtt s*,
Car d8*) ;WOMBIRH Mhwgt Error Mgt LookAt t sGet Def aul t (M PP ass*,
MhwWgt LookAtt s*) extern MhwWjt Error MhwWgt LookAtt sl nit ( Mhwgt LookAtts*)
15 extern MwWgt Error MhwWjt LookAt t sSet9Ber der W dt hBTLR ( MiwWgt Look At t s*,
Card8, Card8, Card8, Card8); extern MwAtError

MhwW\gt Look pidaffea veRisif WGT, lhEBatafb M&M&O’dﬂiﬂ;ﬂgﬂhéﬂécﬂf‘thatﬁam ecBQufrilt

MhwWgt Error Myt Look At t sSet dt hLeft ( MhwWjt LookAtts*, Car 8)
ext ern MvwhBYSES Geat Pﬁ.‘%‘ﬁ or der W dt hRi ght ( MhwMgt LookAt t s*
Card8); extern NMwWt Err or I\MV\N‘gt LookAt t sSet Bor der W dt hTop

( Miwgt LookAt t s*,

descri bed ithisndseb- Eléfsa&a Wﬁgiflﬁ&%%ﬁr}?g’é@w@eﬁgﬁ l}‘@g%g?ﬁ t he

MWt Laok jgliaiaed IasCrdliadoR o o the POinkss @ ithed biryctire 440 sk6 tddpoint at the
reconstructing the various el ements of each conponent to create a

graphi cal W€ @eﬁpeangt P&yui red size, as described above. These inmages areée
used for the follow ng: backgrounds for buttons; relief (that is the border
around the active zone of, text ,areas, .faqr or th Ch0| ce
conponent ; Thisshasiceclass spptains othing else aﬁHS‘E‘Pﬁ’a‘gH) % s]°° %Y%ié’f"é'ﬁtt

Figure 40, ptfyidegduce initialization time, the images are not corrpressed,

but are stpored in a special format designed to mnimze as far as possible
t he spa@e occupi ed. The colour of each pixel (2152) is described in a
singl e byt ezemnbi ch is the i ndex nunber 40 (2151) of the colour in the
current colcatgsmap. Fi gur eeld&mwmsdedns an exanpl e buffer, image, containing an
4x4 i mage Rdigtdolodhe i nBgeefcdlhB)iten Figure 40 woul d be stored as foll ows:
WO 01/ 3334ﬁh‘m@ﬂd1890/ 01720 iescBPorBGRkA8 sl idLift SeVrl mage4[ 4114] { { 0, O,

0, 1), 15 Qardd, 1, 2}, fochsflaed:, 2, 3},
MhwWgtColor focusColor;
Card8 highlightWidth;
MhwWgtColor highlightColor;
MhwiWgtColox anchorColorBGNormal;

20 MhwWgtColor anchorColorFGVisited:
MhwiWgtColox anchorColorBGCurrent:
Cardlé . mask;

Card8 reliefWidth;
MhwWgtColor reliefColorWhite;

25 MhwWgtColor reliefColorBlack;
Card8 focusWidth;
MhwWgtColor focusColor;

Card8 highlightWidth:
'thWgtCOIOr highlightColor:

30 MhwWgtColoxr anchorColorBGNormal; -
MhwWgtColor anchorColorFGVisited;
MhwWgtColor anchorColorBGCurrent;
MhwWgtColorMapId colorMap;

Card32 blackPixel;

35 card32 whitePixel;

Card32 transparentPixel;
MhwWgtColor verylightGray;
MhwWgtColor lightGray;

_ MhwWgtColor middleGray;

40 MhwWgtColor darkGray:

" MhwWgtColor highlight;
‘MhwWgtColor blackColor;
MhwiWgtColox whiteColor;

METHOD TABLE:

45 MhwWgtError (*setReliefWidth) (MhwWgtLkWgt, Cards);

MhwWgtError (*setReliefColorBlack) {(MhwWgtLkWgt, MhwWgtColor);

MhwWgtError

{*setReliefColoxWhite)

(MhwWgtLkWwgt, MhwWgtColor);




{ 1, 2, 3, ﬁﬂThe LookPi xMap | mage structure will now be described. 10 In
order to i W&y 4the size of an inmmge buffer, a struct ur éeCT/IB00/01720

LookPi xmapl nage, is defined including the |nage;buffer descri bed above,
together with the width and hei ght of theg.mage. This structure, defined
below, is used to contain the data for each graphical elenent. 15 typedef
struct CardS vhiwmgragebat a;, Befet®cugi@adndi Ni Ng t he (uiRgQiwdd, daSad ;t WO

di mensi onal amb@yesor Car d8 (+Regddubagpnt of  wWhiGhwcanha, %W&J%‘éologfiex _
nunber in thamp@kegide 20 Of+debporRhRMEadp be di Qm‘@y&qwgact gpge,po&tlon in
the array. %Q@tE{pgngat a,(*gégg ﬂxgﬁé&@i&bn' ng the. 58! F w gtgolor

d _Ca * &’urned b
e b e O P B Bl e
Hei ght of th ar ent

el :a?rentg 1 |?% Fel ;/ of)asﬁ aﬁ‘fg&frmﬁ‘éﬁﬁﬁ’xn’éﬁ*l“f’?’&ﬁﬁkwglt E’gE%?H"Bb‘ of

different sizes, although for a given type of elenent they will generally

be the sane wmlm 2aidnb ﬂﬂW@lﬁﬁﬁﬁﬁsaﬁ&i&&ﬁi&@ancéWthW%tL K cas rﬁﬁsiﬁe 1x
1. The F tLook Wﬁ%ﬁ“"”&f éﬁ (f re. groups g@ther all the
picture e Frated jheny] af SRt 3’}5 1hys hgve accesy to Herepmethady ifdhe
*r e: nogw gloraplb]m&din détfsrhﬁft sgéclfyed uﬁferem $c¥ok¥ erhl\iJSQrml%be f“"%ﬁ' gi&ﬁp WaRLfe
*rel no 0 t.C ate rma ook Pi xmapl mage
*r el NONE; Noﬁﬁﬁ%ﬁ?f’ belgp Bos "P@Y‘D%*fetm@!’&%ﬂuﬂw%r mal WO 01/ 33344
PCTI 1 BOO/ 01720 - 100

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 MhwWegtLook structure. C.f,
the management of Looks below.,

20 'With regard to default looks, a field:
MhwigtLook *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:
MgwilgtSetDefaultLook (MhwiWgtContext, aContext, MhwWqtLook aLook)
is provided to set the DefawltLook 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 mnew public methods MhwWgtSetXXXAttsLook(MhwWytWidget anObject,
MrWWgtLook 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 ma e *rel noSE; Sout hEast corner of relief - state Nornal

LookPi x § 4xrelnoN; North edge of relief - state NoFﬁ:E’ImW“"z“

LookPi xmapl mage *rel noW West edge of relief - state Normal $

LookPi xmapl mage *rel noE;. East edge of +99lief - state Nornal

LookPi xmapl mage *rel noS: South edge of relief - state Nornal

LookPi xnaplmgﬁnagéﬂ,m&L@kﬂg]ﬁiwagmseaf relief - state Nornal
LookPi xmapl nage *rel foNW State - Focus only LookPi xmapl mage *rel foNW 10
LookPi xmapl mage *rel fcNW LookPi xmapl mage *rel f oSE; LookPi xmapl mage

*rel foN,  hwefRosswR any Rok ﬁ'}éﬁagehﬁﬁkﬁi éfrﬂ&ﬁb BO£100k ottePthan e default,

LookPi xmapl mage_ *r el LookPj xmap e *re oC; LookPi xmap| nrage
“rel hi N Snapelicatioy ’QPH‘ gnsyTe that ope, t58 averingtantinied apdwitplisedapl mage
“rel hi NE 240 thenQabh AR M RdLealds ﬂévaﬁ'GT agak Ris¥ VAR tSEfCQJrQ&tNZookO '

LookPi xmapl mage *rel hi W. LookPi pl m hi xma
*rel hi5; 23nqthadtprssaeipihepbiect E’Ftﬁﬁé‘l%ﬁ%ép?&ﬁg‘bﬂ‘%&tw&% °°§tfg¥ Al

Focus and gk wiaBtts, it ek meamhwmeSeDehuitDsdA) thehédaesompddmee, * r ol f hNE
LookPi xmapl nage *rel ThSE; 30 Look I xmapl mage *rel f hN; LookPi xmapl mage
*rel fhW LookPi xmapl mage *rel fhE; LookPi xmapl mage *rel f hS:

LookPi xmaplAvegplidatich inlihﬁin 35 udemls Riokoitizk Biag ¢he' diié ide i/ byRleFiuttis RispoRIbS

LookPi xmapl mage *butn
10 P for greatmg ami) 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 MAwWgtLook.

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 {look) ;
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=1lock;
if (look)
MhwLookRef (1o0k) ;
35 )

The WGT Module List of APIs for implementing Looks is given here:

extern MhwWgtError MhwigtLookInitDefault (MhwWgtLookClass*,
40 MhwWgtLookAtts*) ; :
extern MhwWgtError MhwWgtLoockinitClass {Void) ;



LookPi xmapl nage *but noNE; LookPi xmapl mage *but noSE; LookPi xmapl mage

*put noN;, 4¥YAHRMxmapl nage *but noW  LookPi xmapl mage * but HEEAB00/01720

LookPi xmapl nage *but noS; LookPi.xmapl mnage *but noC, LookPi xmapl mage
*but f oNW 45 LookPi xmapl mage *but f oSW _lggokPi xmapl nage *but f oNE;

LookPi xmapl mage *butfoSE; LookPi xmapl mage *butfolN, LookPi xmapl mage

*but f oW $0 Lrekhi shmpleRRGemiigtiiikesetbdakil X MaplniRggoslkuides WO 01/ 33344
PCT/ | BOO 01728 ternliddm dgemﬂm@&dm&%eé&uimﬁmw% Pu LIBGE sxDUL hi NW

LookPi xmapl mage *but h| SW  LookPi xmapl magec,i Qi hi %L&fk\%f%@l?l mage
*but hi SE, Loe%@nxmwéﬁm@ e t%m&!ms&a%ﬂiﬁm
LookPi xmap4 mage * E; LookPiI xmapl nage Wl Rrae *’tg?‘%ég)i Xmapi mage

*put hi C, Look

LookP xmapl e Xb'@?w{ﬂ#%’%%or g S xnafs{;e%aéex %@*LEE% Wf&meﬁmm mage
*put f hN; LookPi xma e *put f hW  LookPi e *butfhE;

LookPi xnapl mfééer’“bbﬁ’g r°” LY SR R g e R P E TR ES q‘t (MhwWgtLockAtts*,

Card8*);
10  extern MhwiWgtExrror MhwWgtLookAttsGetBorderWidthTop (MhwWgtLookAtts*,
Card8*};
extern MhwWgtError MhwWgtLookAttsGetDefault {MhwWgtLookClass*,
MhwigtLookAtts*)
extern MhwWgtError MhwWgtLookAttsInit (MhwWgtLookAtts*) ;

15
extern MhwWgtError MhwWgtLookAttsSetBorderWidthBTLR (MhwWgtLookAtts*,
Card8, Card8, Card8, Card8);
extern MhwWgtError MhwWgtLookAttsSetBorderWidthBottom
{(MhwWgtLookAtts*, Card8);
20 extetn MhwiWgtError MhwWgtLookAttsSetBorderWidthLeft (MhwWgtLookAtts*,

Caxd8};
extern MhwiWgtError MhwWgtLookAttsSetBorderWidthRight (MhwWgtLookAtts*,
Card8);
extern MhwiWgtError MhwWgtLookAttsSetBordexrWidthTop {(MhwWgtLookAtts*,
25 Card8);

The Look/LookPixmap module will now be described in more detail.

The MhwWgtLookPixmap class is derived from the MhwWgtELook 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:



20 LookPi xmapl mage *choi ce; Choi ce Synbol LookPi xmapl mage *chckl na,
Checkboxwgﬂgﬁ"“- Type 1 not selected no focus LookPi xnﬁﬁr’ﬁ%@é’ll@hckl a,;
Checkbox synbol - Typc 1 selected no focus 25 LookPi xnmapl mage *chckfl na;
Checkbox synbol - Type 1 not sel ected-%eus LookPi xmapl mage *chckfl a:
Checkbox synbol - Type 1 selected focus LookPi xmapl mage *chck2na; Checkbox

synbol - T¢peis? shiliftSedrimeae4 [904o f ocus LookPi xmapl mage *chck2a; Checkbox:

synbol - Type 2 selected no focus LookPi xmapl nage *chckf2na; Checkbox
synbol - Typet 2onot, 9el et ed focus 35 LookPi xmapl mage *chckf2a; Checkbox :
synbol - Type{ 2osetd,eategh, focus LookPi xmapl mage *slidNeVr; Slider !
background el emepnts, 2l.0okPi xmapl mage *sli dEVr; LookPi xmapl nage *slidSeVr:
40 LookPi xmap{ magez,*sli hSwHr:  LookPi xmapl mage *slidSHr; LookPi xmapl mage -
*slidSeHr; ; LookPi xmapl mage *slidSeVrHr; LookPi xmapl mage *slidLiftNevr;
Slider lift elements 45 LookPi xmapl mage *slidLi ft EVr; LookPi xmapl nage
*slidLi ft NeVr, LookPi xmapl mage *slidliftSwH; LookPi xmapl nage

*sl i dLi f t SHhe LotkRixMap imagerstiyeturesvill mpwibe Jesaribed.50 2 o
MhwWt LaokPi xmapAl | | mages; WO 01/ 33344 PCT/1B00101720 -102 This section
descri bes the LookPi xmap nodul e, including the LookPi xmap cl ass, which has
been cr eat &ulonder tl identifia theesizeof aulirhdgsbuffer, h stkaturepL vk Piymapineaget is defmed\\eb

Browser.  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 CardB, 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 giveli 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



5 This nodul e contains the follow ng source files: Mw\tLookPi xmap. h;
VhwWt LooM¥® &d&3p#t r uct . h; Wyt LookPi xmapCl ass. c; Wyt LookPi &W‘f"?ﬂ&ﬁe. C;
VhwWgt LookPi xmapl mages. h; MwWjt LookPi xmapl mages2. h;
MwW\t LookPi xmapl mages3. h; MiwWgt LookPi_xggpl r nages4. h;
MhwWgt LookPi xmapl mages5. h; and MiwWgt LookPi xmaphnages6. h. 10 The LookPi xmap
Module Wi |l nowehie:desthbdetkelidse) udi Ng dedudhtast Ghridieopeaiief Fredaret hod  of
creating and using LookPi xi nap Obj ects. Agymeoftware using WGT for the
cr eaj[i on and ”%@@a&@%ﬁimaeé Weshgmt s can US Rodth@dgel 3¢ E@Qi%?i%(m_em@kﬂle to
provide alter nq1t°g>%gx,iag%§etqe§m; WGT W dgQlst- edg@oradd1 8Pl it adel iimatl O USE
the LookPiexmap .l agK. mgggkﬁ?)f p object puUst.fe ogrlg_@g&d_ sLeSndziin be done
using thé foll oW n%ﬁg ; f Lkwebdl ags,ek! g@g}(}g er 2Q: Mavigt kWb
Pi xmapLookObj edforEt ETKVEDATf s LookPi xmapVal yes; " | lwgtsﬁggeogo%g{ Err;
VtErr = MwreRIREBERITE: adel)™ 25 wytErp o o O
MhwWgt LKVEbAL t SPPEEERPBBRDI XATatai ues); WSEAEF~ Eocus only
MhwWgt Lk\Viebi ni toRAtRepTees xirgptBBk, &LookPi xmapVal ues); Pi xnapLookObj ect =
Mhwgt Lk\WEbNew( 82 oRPPRRED Ve fe%’; A nethod for setting the default |ook is
now descri bed. Log@imarippt | tALTOR can use a given | ook object by default.
By default. thdoekefrmabimappokrel®™ he LookWjt obj ect created by WGT. In
order to set areotiféyragisfegrl tref&¥k, on condition that it has already been
created as descrokréerapbreyve. *2ehteEf ol | owi ng function can be used:
MhwWgt SetlBef aulrbbipoknapiMapa\tdedi8) Pi xmapLookObj ect); 35 All subsequent WGT
wi dget s cr eat edoviiriimapBraas soel&tced with the LookPi xmap | ook cl ass and hot
t he WGT def aul trodxroicid@inadel ajephiNgat i on castathooBi@hbighsenlya | ook for a given
type of wi dget rosdrimmagindgh wetigfes; as will now be described. WO 01/33344
PCT/ 1 B0OO/ 01720 pookk@anapthagd ptdetimtieon can set the | ook for a given wi dget
when t he 2gbj eCtiobi@ismagilags f¢iadkl i ng the follow ng function just before
the w dget is GhoatedoImadIVWMGIROEXAL t sSet Look( Mnwgt XXXAL t s*, MhwWgt Look) ;
|t can al so set )RSl pigOf »Rimi@bj ect after creation using the follow ng
function: LookPixmapImage *relhiE;
LookPixmapImage *relhi$;
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 *butnoNW; Button elements
LookPixmapImage *butnoSwW:
LookPixmapImage *butnoNE;
LookPixmapImage *butnoSE;
LockPixmapImage *butnoN;
40 LookPixmapImage *butnoW:
LookPixmapImage *butnoE:
LookPixmapImage *butnoS;
LookPixmapImage *buthoC;
LookPixmapImage *butfoNW;
45 LookPixmapImage *butfoSW;
LookPixmapImage *butfoNE;
LookPixmapImage *butfoSE;
LookPixmapImage *butfoN;
LookPixmapImage *butfoW;
50 LookPixmapImage *butfoB;
LookPixmapImage *butfoS;



5 Mwgt XXXSet Look ( Miwgt XXXW dget *, Mhwgt Look) ; (where xxX |s t he type
of wi dgeWO.018334| ST) . The nethod of using LookPi xmap | mage3MPY/HEH
described. 10 A single LookPi xmap object uses a single set of imges. You
can obvi ously change the | ook dramati-qgily, sinply by changing the inmages.
You can change the inmages used for a given LookPi xmap object by calling

t he. foll ow Ngookbimepinadss : *bhbeobhwW\t Look Pi xmapSet | mages( MnwWjt LookPi xmap .*,
MW\t LoOKPi X igRA Anhpi@&s *outn3fh;s t he i mages used for all wi dgets using the
speci fied LookRixsGRy@R§L Glbuthasi;ne specified i rrage set. 20

MhwW\gt LookPi X pRR el thgaass( MW\t LookPi xmap*); Sets the images used
for all 4idgets, ky%glgmg Sp8akE, ed LookPi xmap object to the default inage
set. If you sh pl.9a gdljbug{gnt images for different wdgets, you nmust -
create a Look |>§<gggla Ob,j Q&tl for each set of images required. You then’
assi gn each |rra%glxma? ). the JLQpproprl ate |ook, and then associate each

| ook to the a o§m s (i '} The APl of the LookPlxmap module will now
be desch bed, PRYATSNCEE Fi gures 39 and 41. 30 The follow ng public
APIs art avai FeFEm=PIRAR\TE EBBkPI xmapSet | mages(  Prototype: 35 MwWgt Er'ror
MhwWgt LookPi xﬁ%?ﬂi%’é‘t‘“ﬁ‘r‘?ﬂ‘ s C t LkWeb aLook, Miwit LookPi xmapAl | | nages*
sonel mages) ; ‘Bég’c"t‘“Flef“F‘ben WSh8%/ 33344 PCTI 1 BOO/ 01720 -104 Sets the set of
i mages used byeoXPBERPIEIY HEVSBIEOf | nages pointed to by sonel mages.

Par anet ers: abestRixppRImpgRWERERTRED object to which to associate the |mages
sonel malfes 5 beskRixpprf@sgeTHEUEBN: of | mages to associate with alLook.

Ret ur ns: NVHW WEEPSUGIRSS *butfhi;
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 LookPixmaplmage *slidSwHr:
LookPixmapImage *slidSHr;
LookPixmapImage *slidSeHr;
LookPixmapImage *slidSeVrHr;
LookPixmapImage *slidLiftNeVr; Slider 1lift elements

45 LookPixmapImage *slidLiftEVr;
LookPixmapImage *slidLiftSevr,
LookPixmapImage *slidliftSwHr;
LookPixmapImage *slidLiftSHr;
LookPixmapImage *slidLiftSeHr;

50 )

MhwWgtLookPixmapAllImages;




MhwWgt Look Pi x Set | magesI DQ 10 Prototype: MwWMt Error

Mhwgt Lool@?*’h‘ﬁ%é‘étl ntagesl D (MwWt LkVeb alook, Cards aRGrAg¥/y20
Description: Sets the set of images used by alook to the set of I mages
hard- progranmed in 15 MwAgt LookPi xMap. mpd i dentified by anl magel D.
Paraneters: alLook The MwA\gt LkWeb object to which to associate the inmages
identif ied by anlnagel D. anl magel D The identifier of the set of inages,
har d- programed in, 20 Nh t LookPi xmap, tqQ associ ate wi th aLook.  Returns:

MHW WGT SUCCHRIS seqtionigrcribisiths Saokpasmepimpdlp.inciuhing e LookPomagcises, piich bas
Mgt Error  Nuiftdaok BsHaRSRI Bt 1RO abputd dd WeDBRMREL) :

Description: Sets the set of 1nages used by alook to the set of inmages
hard-program‘red in MwAt LookPi xmap and identified by the identifier 1. 30

Par anet o7 ahRShod NEc AR B 00 NI BRTLABRARAR! © the | mages

identified b Ret ur ns

Mhvw\gt Look Pi s&eph&zg@epsunﬁ@z oY gtheckPiymapCias oW giborkRigwaplyivatze; - 105

Vh tError m&g Mﬂ,@ | nt 32
anglv\gmsntl D, Int g&awdkﬁm%gw aHel étﬁb Car aB* %n?nﬁgeBuffer)
Descri pti on: MimWed.opkPismanimeges3 & My, Bth@@é’l’mﬁpﬁﬂws‘!b, by the current
MhwWgt LookPi W & OB SSap lﬁlta 45 hikind bkﬁ%wW%iﬂHokﬁi&m’aBl%xa@Ps%‘H fied imge.

Creates an L mapi mage st ucture and Sets

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 PizxmapLook;

20 MhwWgtLkWeb pizxmaplookObject;
MhwiWgtLkWebAtts LookPixmapValues;
MhwWgtError WgtErx;

WgtErr = MhwWgtLkWebInitClass();

25 WgtErr = MhwWgtLkWebAttsInit (éLockPixmapValues);
WgtEir = MhwWgtLkWebInitDefault {&Pixmaplook, &LookPixmapValues}:;
PixmaplookObject = MhwHgtLkWebNew (&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:
MhwitgtSetDefaultLook { (MhwWgtLook)} PixnapLookObject) ;
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.



current I\/hvv\/gt LookPi xmapAl | | mages structure pointed to by alLook to point at
this LOBRORFUAI mage for the el ement specified by ankEl eREMBWOIR aneters:
10 aLook The Mhwwjt LkWeb object to which to associate the inmages
identified by anl magel D. anEl enent| D Thgsidentifier of the element to -
change. a Wdth The width, in pixels, of the new inmage. aHeight The

hei ght, in g apsi@noeémidaﬁthemUklfm%mdg%géﬁﬂM&t xs%tmyf&nmg% aining

the new i mage ‘data.  Returns
LookPi xmap ing feetigrmstheore the widgetis geafedipe:  Mhwwgt Error

LookPi xnaphh@kmga&se&rﬁbx&%%mwwmmoﬁme* el em, LookPi xmapl mage*
el ent, a'n&i%@}aﬁﬂgﬁmk%k‘ ] ect'aﬂ@tde ééfﬁﬁﬂ&ﬂ'@ﬂ\% foﬁdvﬁﬂg funetlon: .
LookPi x Look Jxmap el enE, LookPi xmapl nage* el emSW
LookPi xgpl“ﬁ‘ﬁ‘%é"xxéfté‘ﬁﬁﬁ b SR AF :@%@‘ WEhC, Cardlé anX, 30 Cardlé ay, -
Cardl 6 aW dwheremmhetyamfmﬁgetmlﬁwmow D aW ndow, LookPi xiapDr awivbde -
aDrawibde); Description: Takes the nine imges of elemX and draws themin
the specified MVHWw ndow. The rules 35 for copstructing the inmage are
speci fi ed Ghe anthodifysing EaekRixmagyImages i nowdesonbrd.L| KWEB DRAW NORVAL

exi sts). The final |mage Is drawmn in the window with the top |eft corner
posi tioned at éanx aY) and of size aWdth x aHeight. If one or nore of the

el enent ¥ havsingleLepkPixmapobjectises wsingliset af ’maﬁesoV%F@(ﬁble@ngﬂgF the loakr o)

this el emenfanRicAR), sty ciiiging i iagéss: 1S WO 01/ 33344 PCT/ 1800/ 01720
- 106

You can change the images used for a given LookPixmap object by calling the following

functions:

15 :
MhwWgtLookPixmapSetImages (MhwigtLookPixmap *, 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' appropnate
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 aLook,
MhwWgtLookPixmapAllImages*
someImages) ;

Description:



elemN, elenk, elemV elent elemW elenNE, elenSWelenNE, elenC: the

i mage to dW@#B8Mdhe top, right, left, bottom top |eft cOMGRIBOBBIT20 (i ght
conmer, bottom|left corner, bottomri ght corner and mddle, respectively. 5
anX The x- position in the w ndow, Wndowjg40o draw the final image. aY The
y-position in the wi ndow, aWndow, to draw the final image. a Wdth The
width, in pixghsy i xel s. of
t he new i nage. aV\? ﬁ%%ﬂ%ﬁﬁeﬁgﬁaﬁ?"%‘ t\g/’v% e"%hé &Ilﬂ%eségﬁhﬁ% gﬂé‘% ﬂ‘f’*g‘%i i mage.
abDr ambde ThePamserters:n whi ch to construct the image. MHW WGT LKWEB DRAW

the four 15 cornate’t 2000, SO IRV GhEc 6 WA o eetoli bR "

tiles the N and S elenents. swweliagesi |y tiles the Wand E elenments. Tiles
both horizentally i | ugh it will work for
any i nmage 5; zes, |stgﬂ|gs %\"f yﬁhgér‘g?rf\pﬁa %ﬁ%@%ﬁ“@ﬁlsﬂ? | e the area provided
that the centReaJmﬁirea (2208) is 20 rectangul ar. Returns MHW WGT SUCCESS
The Mw. awmt Java | beekgge Wi Il now be described. 25 Three Java

cl asses have been devel oped so that the Look nechani sm defined in WGT can
be exploited by java applications. These are: mhw. awt. Look;

mhw. awt . Wit L ok “?Eﬂo k‘ﬁbﬁb ok. 30 The Look class is the abstract
cl ass correspond to i?‘w{uass V\I\%t Look descri bed above. The Wjt Look
class is Mse t@tm eate and handl e instances of the WGT cl ass

Mhvw\gt Look W bmwwEbie - B mmemeklm@s&m@egﬁﬁ%mtﬁrw@s qubdie darBges used by the
Wyt Look class. 35 The Mw. awt . Pi xmapLook AR now be descri bed,

begi nni ng wi ﬁ%s&lﬁ':rnﬁﬁl s of the WO 01/ 33344 PCT?I BOO/ 01720 -107-

Sets the set of images used by aLook to the set of images hard-programmed in
15 MhwWgtLookPixMap and identified by anImagelD.

Parameters:
aLook The MhwWgtLkWeb object to which to associate the images
identified by enlmagelD.
anlmagelD  The identifier of the set of images, hard-programmed in
20 MhwWgtLookPixmap, to associate with aLook.
Returns;

MHW _WGT _SUCCESS

MhwWgtLookPixmapSetDefanltImages()
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 anlmagelD.
Returns:
MHW_WGT _SUCCESS
35
MhwWgtLookPixmapLoadlmage()
Prototype:



constructors. PixmapLook public PixmapLook() 5 Creates a new | nstance of a
Pi xmapLo®R @BfM4t . with the images initialised to the dePSEfB00/417%9yes

(1 D=1) PixmapLook public PixmapLook(int inagelD) 10 Creates a new instance
of a PixmapLook object, with the inagegofnitialised to the images

specified by inmagel D. The methods will now be described. 15 Setlmages

publ i c ‘voi dmSetErragesy)otEaikriimeploadinesy MBEEI kP aliokhk,S IR32MapLook obj ect -
to the default (111) Setlnmges 20 publ i enplenaitBet Intagavidthntintazagel D) Set
the current Inages for this PixmapLook obgeagit,t carbbve ahriagsssepeci fied by. -
I magel D L‘i?e?% g. public void Loadl mage (int elementID, 25 int width, int
hei ght, byte l';Bﬁ%uffer) Loads a-specified image el enent. Each Pi xmapLook
obj ect Has Used ¢ clangg 8 singlenimpee pointed de by thescumrenh MhwWethaokRixmapdidknagepr esent

t he graphi 2.
rel ngNEIo B%trﬁ wa?ﬁggg%ﬁﬁdﬁrﬁaeéeg%l\?v%%m ]g?orlltgé&m?ﬁﬁ%g Nﬂgm&% %o -9
rel f oNW 1@unmthngookBmm§HmygeSr sycssE pointed: tol by MLogki tor pmnbw this

rel foE, 1 W 20 rel hi NE; 21

rel hi SE: 2 "?e.‘%’gﬁ%ﬂ"%? ﬁ%@éﬁ%@gﬁégﬁ!ﬁbﬁ%ﬂgﬂeﬁ) IS 26 relhiC 27

rel fl1i NwW ZParamgter$iSW 29 rel fhNE; 30 rel fhSE;, 31 reIthN 32 relthw 33

rel fhE; ;n34 relt 5 relfh

but noSElOo,40 but %Rﬁl‘al but n(’)ﬁ;V\f %@vgg&r%ggwokge%dwwg%ﬁvéfiﬁc%gg%l gﬁtfoNW
46 butfoSW 47 butfoNE, 48 idaetifiedey anmfmagelDs oN: 50 butfoW 51 butfoE 52
butf oS; 53 butfggEle”gﬁﬂbuthlmdeﬁﬁﬁgtgflmeﬁgméﬁtp Cgé\lE 57 buthi SE; 58 . .
buthi N, 59 buthiW 60 but 61 but hi but hi 63 butf hNW 64
but f oSW 65 but i 66 but fTFhSEﬂ tbmnwuﬁwfthsaewm 33344 PCT/ | B0OO/ 01720

108 " butfhW 69uihi NE; 70 TheNLRR, pbxdyok Benehnei co; 73 chekno: 74

chckl se; 75 chcklfo;, 76 chck 77 k2no; 78 chck2se; 79 chck2fo; 80
chck2f si5 81 sl | @rEmgzeBufers| ,Wfferg:gntammg the new image data.
Returns: :

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, Cardlé anX,

30 Cardl6 a¥Y, 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.




slidSeVr; 84 slidSwHr; 85 slidSH; 86 slidSeHr; 87 slidSevrHr; 88
slidLiftNSN@OUSM4 s|idLiftEVr; 90 slidLiftSeVr; 91 slidLi PCEEBRO0ITS
slidLiftSH; 93 slidLiftSeH. 5 width specifies the width of the inmage
passed, height specifies the height of.{gge i nage passed. buffer contains
the image data. This is in the formof a byte array, each byte giving the
colormap index to mNW e NEE pi . y) is
buffer[ (y*w dth) +x{%%”|%ﬁ%§k% %Ze éemant%l ?le}p{?ﬁﬂe%g{sg bIEFC: (i

Nakel mageFr onEl ement's (i nt (] \Amdzdigdrawattﬂ[e]tomeigghieﬁ,bomé?ﬂ{eftcbmt@Ps 15

int anX, int aY, int awWwdth, cohﬁ gﬁmﬁﬁ{a

aConponent) 20 Constructs an |nr%lal{g%&'bcgf§li§5&g#% e lelf?r)gﬁ% , E, %r@ddl&w NE,
SW SE, O and draw it on thaespeettvely. associ at ed wi th the conponent
acComponents wi th thgyt op | ef U RN pdltidiiihe Shdoy WHEED, ' diiw Y Hhold X

al I ei ght. "The image buffers are pa as a wo rren5| ona arra

di nensi on giving the inage numnege(o 8 corresponding to N, E, S N\N NE,
SW SE, O and t ot her con JRe

each buffer are glggen in 25 t (rgsfl;lﬁds;ll d@%ﬁ‘gnan Wﬂa‘ﬁ?sﬁ ‘\?\ﬂ%%?ﬁlooka r
public java.lang. Stri ng Downl omdgﬁoole r() Downl oads a "I ook" directory from
t he MPEG stream pns a str NG mati on on each set of
| ook i mages whi ch® an be dovvnIFIlélglgveé(}Rrﬁl 'i:&is éh%]?e |nes The |i ne nunber

of atitlté (0 to nHé:}htcorrespd‘rhdbelgbt,Utquls;leﬁthphc\enmﬁgerrageSet) to be used

with the functi O?W@LoadLO% %hmhléh%gﬁaﬁﬁt?xl conbiicted fnf Eory isin

fact a sinple tex cont ai ni he strin I'S returne The file
path 35 is hard eBDdededs t he ]@ggmdgmwh;ghtoeqwﬁywtthelmage

/'homre/ u. ser s/ nst oddar / mhpl us/ Yiny/ bRaKs {gm # NorMRL putggﬁ}m(ﬁbwged as

appropriate. This can thus be used inTt er to automatically

downl oad fromthe MPEG st reamNEI'E?éOibrSl%t(ZB)f-’-) MSEl ([2@31)5016111@‘9()19/@8@1111
PCTI 1 BO0/@1720 - 109 comners (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



<l mage Set Tltle 1> <1t> <Image Set Description> <lt> <U& };l? urce> <1t >
<URL Pr e¥PON3334 > mage Set Title 2> <l1t> <l mge Set L 8’97’8n> <%
<URL Resource> <1t> <URL Preview> <ln> <Inmage Set Title 3> <1t> <Inage Set
Description <1t> <URL Resource> <lt> <WRL-Preview> <ln> <Inmage Set Title
4> <1t> <l mage Set Description> <1t> <URL Resource> <1t> <URL Previ ew> <1n>
5 Returns ‘condtiuctefisuccessful . Downl oadLookl mages public void

Downl oadLookl mages(i nt | mageSet) Downl oads a new set of inmages fromthe
MPEG stream identified by the Iine nunber (0 to 10 n-1) of one of the
entries retpﬁ,ﬂgﬂ,wk DownLoadLookDi rO and attributes themto this | ook.

The file contaln E q‘t(gata is in the foIIovm ng format: VWANNNHHHHWAYNAHHHH
... a seri &¥%f lourp% stri.n Slbé g& contaln the deci mal -
val ues of @f@tﬁﬁﬂ%l éﬁ °°§I 8“1“%3]@"9 ”(g\e?lmﬂtﬁé‘s ‘b defaylt 55 i n
the 15 rret,}agégsl(gj;QI)rrageO) The data buffers for each inmage follow, again
in the sane format as Loadl nrageO. No alignnent is made between inages, the
begi nning of the next image starting at the byte follow ng the previous
one. The fipigmagtdbkd S hard coded in the source - currently 20

/ hone/ user s/%r%t oddarémin s/ utly | ooks/ i mages. <I mageSet >. This can be

.changed. as ro MPaTE. |m§agca t hus be used in the decoder to
aut omat 1% a|qr§at%fcﬂ/mlaatame<ﬂﬁat1ﬂ@"mﬁ9@k oblerts Xith thy ig1ages ipgjadised to the images
Downl oadLogkdcimaasyimhgeipd | mageURL) 25 Downl oads a new set .of images from

t he MPEG stream |den ified by the URL specified, and attributes themto
this look. The file containing the data is in the fornmat given above. 30

The struct gme niethddb&ill hdw bk desgtiv&l) bel ow in C syntax for clarity: Card8
rel noNWuv dt h[4] String representation of decinmal value (leading spaces)

Card8 rel noNvWhei ght[4] 35 Card8 rel noSWv dt h[ 4] CardB rel noSWei ght (4]
Car d8 rg nsfiMagéd[ 4] Card8 rel noNEhei ght (4] Card8 rei noSEw dth(4] WO
01/ 33344 PCT/I. BOY 01720 sét}u'[h%-esgard8 r el noSEhei ght (41

public Vvoi

Set the current images for this PixmapLook object to the default (ID=I)

SetImages
20 public void SetImages {int imagelD)
Set the current Images for this PixmapLook object to the images specified by imagelID

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 relnoF.; 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 rethiSE; 22 relhiN; 23 relhiW;

24 relhiE; 25 relhiS; 26 relhiC; 27 relfhNW; 28 relhSW; 29 relftiNE; 30 relfhSE; 31 relfhN;

32 relthW; 33 relfhE; 34 re_lth; 35 relfh C; 36 butnoNW; 37 butnoSW; 38 butnoNE; 39

35 butnoSE; 40 butnoN; 41 butnoW; 42 butnoE; 43 buthoS; 44 butnoC; 45 butfoNW; 46
buffoSW; 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 butfhNW; 64 butthSW; 65 butthNE; 66 butfthSE; 67 butfhN; 68




Car d8 rel noNw Card8 rel noNneight[4] Card8 relnowM dth[4] 5 Card8
r el nowhei gWO(%P Af 34Efard8 rel noEwi dt h[4) Card8 rel noEhei ght [EST/ -l

rel noSw dt h[ 4] Card8 rel noShei ght (4] 10 Card8 rel noOwm dth(4) Card8

rel noCheight (4) Card8 rel foNwv dth[4] -@-d8 rel foNwheight[4) CardS

rel foSWv dt h[ 4] 15 Card8 rel foSWeight[4] Card8 rel foNEw dth[4] Card8

r el f oNEhei ghtbuthW; 68 bafhE; Sl aShSy TitatHe: 72Cafofb8 mihfzﬂﬁEhﬁl &lekélhs%ﬂck%f ds

rel f oNw dt h[ fOV\WI
rel f oWhei ght ?’kf“%d&s@@‘r’% % '€4f¥ @Eﬁhﬂléﬁ{"(’ 839 sh@éfrd@
re: ;og\# dt E( E&gase&ar 88 sHEWINSB5i GIaBNIA) 86 @msdcgr asgl ﬁﬁ%]vm&é]shdﬁﬁ%m% 89 o
rel f oChei ght roo Lenl
r el hi SWhi gt h(slil}" ﬁgXCE’Q f@ﬁs&%&%ﬁ“ W&?Wﬂta?ﬂdhﬂrl@ﬁﬁ’f REwlidki ailr 35 Car d8
rel hi NEhelgght”[,M,spﬁm‘gdaler‘ﬁhmo?m,ﬂ{ag{ﬂgssedpar d8 r el hi SEhei ght (4]
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(]l[] buffers,
15 int anX,

int aY,

int awWidth,

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 ishard coded in the source - currently /home/users/mstoddar/mhplus/utillooks/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: .



CardS rel hi N\wvi. dt h(4) Card8 rel hi Nnei ght (4] 40 Card8 rel hi VW dt h%4) Car d8
rel hi WieWQiP33344 Cards rel hi Ewi dt h[4) Card8 rel hi Enei ghPFEABO0OEL/2g

rel hi Swi dth(4] 45 Card8 rel hi Sheight(4] Card8 relhiCwi dth[4) Card8

rel hi Cheight(4) Card8 rel fhNWv dt h[ 4} 10%Car d8 rel f hNwWhei ght (4] 50 CardS
rel fhSWn dth[4] Card8 rel f hSWei ght[4) WO 01/33344 PCT/1B00/01720 - 111

Ca”j ﬁerﬁlf (4S&mwl>d<% m?fgé% dt b[.4 ¥ Ith{w Ca<qﬁ> cards
re el t . ds

rel f hWwi dt h gﬁiﬂ@%%@%@ 'L@?&%ﬂié{e%m%ﬁ#ﬂ%ﬂ %f?

rel f hEhei ghdnhabt Set@atedB <ok

LﬁiLQ%ST%ﬁ%@%ﬂﬁaﬁ%ﬁf&ﬁ% O et e%?%fewca is

but noNEvy diRehfins "PQf @isuébesstull NONEhei ght [ 4)

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 LoadImage()). The data buffers for each image follow, again in the same formatas . - -
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 -  curently
20 /homelusers/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 DownloadlLookImages(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 cCard8 relnoSWwidth(4}
Card8 relnoSWheight (4]
Card8 relnoNEwidth({4)
Card8 relnoNEheight[4]
Card8 reinoSEwidth(4]



Car dB but Ewi dt h(4] Card8 but noSEhei ght[4] Card8 but noNw dt h[ 4 Car d8
but noNhei gAY U3 Car d8 but nowni dt h[4]  Car d8 but noWei ghRGEABOOLRYS
but noEwi dt h[4] Card8 but noEhei ght[4] Card8 butnoSwi dth[4] 30 Card8
but noShei ght (4] CardB but noCw dt h[ 4] = Cargl8 but noChei ght (4) Card8

but f oNVWM dt h[ 4] Card8 but f oNWhei ght[4] 35 Card8 butfoSwmwi dt h[41 Card8
but f oSWhei ghtqa4§s r&aweebartfaINEW dt h(4] Card8 butfoNEhei ght[4) Card8
but f oSEw dt h(kd#lBeXsamd8tiiul f oOSEhei ght[4] Card8 butfoNwi dt h[4] Card8
but f oNhei ght (chtas CeamdiheberefoVWN dt h[ 4] Car d8 but f oWhei ght (4) 45 Card8
but f oEwi dt h[ 4arddCasd8mhAdti@Ehei ght[4] Card8 butfoSwi dth[4] Card8

but f oShei ght [4lyge CamdimeRilti 6O dt h(4) 50 Card8 butfoCheight[41 CardB
but hi NV dt h141:0M2 Q433344 PCT/ 1 BOO' 01720 - 112- rs Card8

but hi N\Whei ghtd.dls GARSR: fiLNT SWW dth(4)  Card8 but hi SWhei ght [ 4)

Card8 relnoSwidth[4]
Card8 relnoSheight{4]
10 cards relnoCwidth[4}
Card8 relnoCheight[4]
Card8 relfoNWwidthi{4]
Card8 relfoNWheight[4)
Card8 relfoSWwidth[4]
15 card8 relfosSwheight[4]
Card8 relfoNEwidth[4)
Card8 relfoNEheight[4]
CardB8 relfoSEwidthi{4}
Card8 relfoSEheight[4}
20 cards relfoNwidth[4)
Card8 relfoNheight[4]
Card8 relfoWwidth(4)
Card8 relfoWheight{4}
Card8 relfoEwidth[4]
25 card8 relfoRheight(4)
CardB8 relfoSwidth(4}
Card8 relfoSheight{4]
Card8 relfoCwidth[4]
Card8 relfoCheight[4]
30 card8 relhiNWwidth[4)
Card8 relhiNWheight[4)
Card8 relhisSWwidthid4)
Card8 relhiSwheight (4]
Card8 relhiNEwidth[4]
35 card8 relhiNEheight[4]
Card8 relhiSEwidth{4]
Card8 relhiSEheight{4]
Card8 relhiNwidth4)
Card8 relhiNheight{4}
40 card8 relhiWwidth([4)
Card8 relhiWheight (4]
Card8 relhiEwidth{4)
Card8 relhiEheight[4]
Card8 relhiSwidth(4)
45 cCard8 relhiSheight{4]
Card8 relhiCwidth[4]
Card8 relhiCheight(4)
Card8 relfhNWwidth[4]
Card8 relfhNwheight(4)
50 cardg relfhSwWwidth[4)
Card8 relfhSWheight[4]



CardS but hi NEwi dt h[ 4) 5 Card8 but hi NEhei ght[4] Card8 but hi SEwi dt h[ 4)

Car d8 bUV@i0BEIMS ght (4) Card8 but hi Nwi dt h(4) ~ Card8 but hPRFEBYMTA] 10
Card8 but hi VW dth[4) CardS but hi Wiei ght[4) CardS buthi Ewi dth(4] Card8
but hi Ehei ght (4) Card8 but hi Swi dt h(4) -151 Card8 but hi Shei ght[4] Card8
but hi Cwi dt h(4) Card8 but hi Cheight[4) Card8 butfhNwv dth[4) Card8

‘but f hNWhei ghtdsdyelZNE@ittBiibut f hSWM dt h(4) Card8 burf hSwhei ght[4) Card8
but f hNEW dichfd) re1€vEd&igbtit4f hNEhei ght [4] Card8 butf hSEwi dt h(4) 25 CardS
but f hSEhei gbtdsdger eksabicitnbyyt f hNWi dt h[4)  CardS but f hNhei ght (43 Card8

but f hWi dt lehAs rdrakdtBedauit fapwhei ght[4] 30 Card8 butfhEw dth(4] Card8

but f hEhgj glabib3re1Eaidanlpast f hSwi dth[4) CardS butfhShei ght (4) Card8

but f hOw dt R A% 33 ek e pyt f hChei ght[4] ~ Card8 choi cewi dth[4] Card8

choi cehei ght {#) re1ERHI&nGHCKI NOwi dt h[4)  CardB chcki nohei ght (4)

Card8 relfhWheight(4]
Card8 relfhEwidth(4}
10 cards relfhEheight[4]
Card8 relfhSwidth{4]
Card8 relfhSheight[4])
Card8 relfhCwidth(4]
Card8 relfhCheight[4]
15 card8 butnoNwwidth[4)
Card8 butnoNWheight[4])
Card8 butnosWwidth(4]
Card8 butnoSWheight[4]
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Rel noSbuf f eafasi cickzgehdighgi| Card8 Rel noCbuffer[wi dth x height] Card8
Rel f oONVbUf terdewéidaevxwiieright ] 40 Car d8 Rel f oSEbuffer(w dth x hei ght) Card8
Rel f oNEbuf fcerdsvéidanevendigntghs ) Card8 Rel t oNEbuffer[wi dth x height] = Card8-
Rel f oNbf f @rfdei gitiBevewi@hont) Card8 Rel f oWbuffer(wi dth x hei ght) 45. CardS.
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Relh|Sbuff%r W dt el gnt Card8 Rel hi Sbuffer[wi dth x height] 5 Card8

. 841 Sﬁ§w
Rel hi Couf f %a \g/l s 1dSI-21(:helgll t]]
Card8 slidSeHrwidth(4}
Card8 slidSeHrheight (4]
15 card8 slidSeVrHrwidth{4]
CardB8 slidSevVrHrheight[4]
Card8 slidLiftNeVrwidth (4]
CardB8 slidLiftNeVrheight(4]}
Card8 slidLiftEVrwidth[4]
20 card8 slidLiftEVrheight[4)
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30 card8 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 cCard8 RelnoWbuffer(width x height)
CardB8 RelnoEbuffer[width x height])
Card8 RelnoSbuffer[width x height]
Card8 RelnoCbuffer[width x height]
Card8 RelfoNWbuffer[width x height]
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Card8 RelhiNWbuffer([width x height])
Card8 RelhiSWbuffer{width x height)

50 card8 RelhiNEbuffer[width x height)
Card8 RelhiSEbuffer{width x height])
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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 o000100 8 8 8 8
0000120 8 8 8 8
0000140 8 8 8 8
0000160 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 B 8 8 8
0000320 1 1 8 8

40 0000340 8 8 8 B
0000360 8 8 8 B
0000400 8 8 - 8 8
0000420 I 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 oooo0s600 8 8 8 8



0000020 8 8 8 8 0000040 8 8 8 8 0000060 8 8
0000120 8 W(BM#334000140 8 8 8 8 0000160 8 8
0000220 8 8 8 8 0000240 8 8 8 8 0000260 8 8

B 8 30 0000100 8 8 8 8
8
8
118 8 40 0000340 8 8 8 B 0000360 8 8. 000
08
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8

8
8 0000200rP@I/B0/O172B5

8 0000300 8 8 8 8 0000320
0400 8 8 8 8 0000420 8 8 1
8 8
8
8

1 0000440 8 8 8 8 45 0000460 8 8 8 8 000050 8 0000520 8 8 8 8

0000540 1 1 &08062000056038 8 8 8 50 0000600 g3 8 W@ 01/ 33344
PCT/ | BOO/ 0172f30064416 0009620 8 8 & 8 0000640 8 8 1 1, 0000660 8 8 8 8
0000700 8 B &80&e0000729 8 B 8 8 ¢ 0000740 § 8 8 8 0Q00760 1 1 8 8
0001000 8 8 &,8,,,9001020; B 8 8 8 1 0001040 ;8 8 8 8

5 0000720 8 B g
6000740
0000760
0001000
0001020

10 oo01040
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0001100
0001120
0001140

15 oo01160
0001200
0001220
0001240
0001260

20 0001300
0001320
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Start of buffer 1 data. (relnoNW) (8x8 bytes)

25 0001360 \0 \O \0 \O \O 266 004 004 \0 \0 \0 266 \n \r \r \r
0001400 \0 \0 \n \r 017 \xr \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 001 001 001 0OGl 001 006

30 Start of buffer 2 data. (relnoSW) (8x8 bytes)
0001460 004 004 263 \0 \0 \0 \0 \0 \r \r \v 004 \a \0 \0 \oO
0001500 001 001 001 270 004 262 \0 \0 001 001 001 001 \n 004 004 \O
0001520 001 001 001 001 001 \m \a \0 001 001 001 001 001 270 \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 \O 265 \m 001 G01 001 001 001
0001620 \0 006 \t \rL 001 001 001 001 \0 \0 261 \t \n \n \n \n
40 0001640 \C \0 \0 006 022 265 265 \t \0 \0O \O \O \D \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 0CGLl 001 001 00L 001 \n 265 261 001 001 001 001l \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 \O \0 \O 006 006 261 \0 \0 \0 \0 \O



6 1 0001100 1 6 1 6 6 0001120 1 6 1 1616 0001140
1 1

08 8 161
6 °é’"f3~’6‘415 0001160 1 6 1 6 1 6 1 6 0001200 1 6 2061%00@1719001220 8
0
\

0001240 8 8 8 8 0001260 8 8 1 1 20 0001300 2 2 2 2 0001320 2 2 2 2
2 222 Start of buffer 1 datai7¢relnoNW (8x8 bytes) 25 0001360
0\0 \0 266 004 004 \0 \0O \0 266 \n \r \r \r 0001400 \0O \O0 \n \r
017 \r \v @&l \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 001 001 001 001 001 006 30 Start of buffer 2 data. (rel noSW
(8x8 byt es)reDpaAR0 004 004 263 \0\0O\0O\O\O \r \r \v 004 \a \0\0\O
0001500 001 001 00 - 270 fa%&g \0 \0 001 001 001 001 \n 004 004 \O

0001520 00F"BUT Bd1 oo1 6 a \0 001 001 001 001 001 270 \L 265"
0001540 o Findsth amdmwtbcs&e toows, then\the pasents patlgwmers) Topwindpwy they o - 35

Start of bqﬁxfxﬁme%naiafsfmegaﬁi MRS he WROR WiEGP ihdifere@0f4 \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 \0 \0 261 \t \n\n \n \n 40 0001640 \O\0 \0 006 022 265 265 \t \0 \0
\0\0\0 \g,006 006 Start _ of buffer 4 dat (rel noSE) (8x8 bytes) 0001660
\r 001 001 ‘yerageds By OQ%d%BYBbeéGPW_fLMG'EﬁP?m QG P FYa5e \SFaph pbisel ojens fo0 001

001 0013000 haﬂ dtingb &\Q&n 0shicR 88119 lor \for %@&vﬁg Inpu® frofiPthe ARel fd), 001
001 001 \'n 26 b26 70 Q04 . 66\b 261 \0 YO 0001740 \t \t \b 261

261 \0 \0 CABYPFOB 92'6‘2 0\%%?‘\3{?3% primarilypbusmopexchustyely, withm the gewtextafthe: 117

etc. 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, automaticélly ‘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. Altematively, 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’ ig:oh 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 -
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chain according to the user's preferences; in the case of a chain of
channel s, t h@heVahiakKqybodra deserbedlabovestay bi\nldn@iBbdn aﬁ’ﬁévk&(lﬁmﬁgi Pliralityl 18

i cat od by UpRas et 3% edffimfihine o7 OB Slcol 6 ol BIGE Il 8% o,
t he met hods d@@lslrhemrm%e idhplamﬂesubshﬂuamwaicab@@mhg soneewsf tha ttlephonseat her
SEérvi ces on f&i‘@ﬂﬂ r f set -1 op,, box
(managi ng on? | gurati on, ﬂ?q&g& %isﬁﬁﬁ;?op l‘ugé e%&gsggnefgw?%n P élgd‘g?’al I
flip-flop ef smoglier displays). pRuch g@gprpgslon of the virtual keyboard might entail showing only one

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 The term ‘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: - -



provi de i ani mati ons w thout necessarily requiring_additional nethods
to be w ?tog/ﬁ 3344 and the virtual keyboard coul d be used aBCTABOYOIRO0 At i ve
fo_rmof control | er for nore advanced types of gane. 10 It should al so be
appreci ated that all methods of intera¢t9on using a renote control, as
described herein, may be substituted or supplenented by the use of a nouse

(k or bot hgr( H.’(rMBﬁt i onaiypeﬂrekrr]mzﬂcep Lariguﬁéb afangua{gf&deﬁ:rdbﬂig'thé)ﬂodﬁﬁhéﬁis'vﬂiﬁh and/ or
eyboar or .ot av uralit ei t her

S at | g oaatenTengsH n 0 Tteieh s Sodmnbmey hoRds sshFances ot ptating
nunbers O- %foﬁmoargoam&ﬁyﬁcmﬁe,cbté he return key on a keyboard) or directly
(for exa usi ng %Fglp to cl buttonf and t he keyboard to
enter text Hhilact!ly i £t 1 EAnspaLy hﬁ’t‘f"ﬁ % PRRES! Tt GoBmpRiFating betwpeny | a).
Keyboar & dm%eﬁeﬂm%mgm%elocmxmahe.dvxgﬁhoaraypmump WhichdiglayS the -
pIuraIrty f. keys. such as a games machine or nobi’ | e t el ephone, for
exanpl e. dp "@ -case, the virtual keyboard coul d be displ ayed

subst ant i aMBE@-a des qustivncPiotird BpeR0GRap, Hinethdd of eb&ing afknatddoifhapblos@s Wit h

a sufflcrentlré Jar fe display), or in a conpressed form (on phone with
smal | er di S 9%)"’3 Bch conpression of the virtual keyboard night entail

show ng onpPppone  nuPbik-tdPsintPrétbeot, hﬂimb@a&eﬁfcoﬂnﬁmﬂ%orﬁgﬁi&bﬁdﬂbh ngl th a
suggestjon of the charact 25 of characters i ch m ght "be

S.0
accesse‘t? b§¥HEWRRES 1 BEn q%‘@?fl(e‘{}“?éﬁ‘?"deﬁ'p and/ or down keys (or their
equi val ent PROXY SERVER:€An applivatiemnioeated onahé sérvirywhichiallows isévagd Internet
control lers The rt ke rd be used in other
appl i cat i ofi¥’ ’E@%%@%dl@# lﬁﬁ%q‘g‘pﬁlﬁfeﬂl‘@spaw avail able to
di splay t hSEssmar d An3fistatibeof atypa of chimedtion@x of airrpplication infrientorg ataivenal
obj ect of gg*ﬁ{lgmrg for exanple circular, which is able to display
S

drfferent referably two states correspondr ng to "checked' and
unchededURIbut pos $nifbsm Resoerce Aavatonan addatss ssedetn docatei acfile wryesairéesroni t S

state in ath{%%??en?ette hnlJfa hén% rae%@lgal?es%% Eclﬁ%l s 8F th%%s%(ﬁ{'c% ﬁ%meg ?H)H‘?I The |

“checked' e |n i cate Cross or o ghrrent '
on t he boxpag8s For ease of reference the terns bel ow used herei n have the

fol |l owi ng Rgﬁiﬁerred c@pcﬁ./ :
Hyper Text rkup Langw&gig&em bma%éﬁﬁ%r | %IEIIHA %gg%“ﬁ“t%émﬂ HL are’

i nter changéepumrntrnewehpesemeqd s dnthg pageral ﬁwametrqmd@twwehf&wwagqs si tes,
f or mat tJgNgand BetweeRTliff@Ent st rapavdichd stiwihefhsr silhted ofifd 19dal JPHBRGIE AXiwoll. aNSPOTr t

Pr ot ocol , aﬁﬁrot ocol for c muni cati ng between 5 Internet servers hol di ng
HTM. docur®tls and aGrephics pﬁ%ﬁnts%‘r‘ﬂer cation, which displays the HTM
docunment s. 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 sofiware. 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 .




MPEG- 2: Motion Picture Expert G oup, a nmethod of coding ani mated i nages and
sound in r¥QIBIE4 PPP: Point-to-Point Protocol, a di stan®&T4BeAY320

comuni cations protocol allowing 10 two corrputers to be networked via a
nodem PROXY SERVER An application |ocaimd on the server which allows
secure Internet connections, and which aI so buffers HTTP and FTP requests.
SESSION. An inehdt) d6tefifncor iR, BEathiB0RAEh e 8 hE protRschinbfififd mory
at a given pol n‘?p ot §nner 15 URLa Un gsour 6 gﬁggbéi(fﬂe}m
used to | ocatbs mxﬂem@ntql bw:ss;utabbsprowssqrm qomtre} F m@ms mthemin softwearg ot én
designates t ﬁﬂg contained in the web page. WWW
Wrl d Wde VQ@ %&S Jon%bthrg%xpﬁ%gg{e%go] ocal or renote docunents. A web
docunent is a web page, and the links in the page al I ow navi gati on between

di fferent pages 20 et ween .di rent subje ardl ess of her

St ust od ob” R Rmy Sl tne RN hubhssl B bapion by i entbpoiod & Svn s0me Sl vier

W dget Tool kldfthe'fbllds%]hé f&ﬁxstﬁ@ﬂﬂ?% ebodiétin atrﬁahdarasb@aﬁannglx Bcﬁhptﬁéi' smbeen
25 exanpl, tions o det ai |

descri bed abqve p e, ng
can be made M?‘HY% ﬁéogwé&ﬁmcwtqr%ﬁw%ﬂf IE‘é‘é‘Y\ ¢ embadied ip §&P’88‘éf6r| n
the descriptig em%@nﬁf@@%ﬁn%ﬁ&%@ﬁt@doﬂaﬁﬁnﬁd%&&cﬁ@%ﬁ%&% erﬁﬁi/%

provi ded i nde endentl Or in any appropriate conbination. In any or a

t he af or enent %ﬁﬁ@m,c@rd{qwmﬂé‘m ﬂn@lqﬁmaﬁ@np\lté%@aﬂahlwewgp swdmvba%n 30
i mpl ement ng:p r gy(hg ar to
t he skil I@f}li lékg a{mg}r?ga @%‘ﬁ‘:@éﬁ eat iéeg tﬁafkﬁg !liér(rzgfgﬂrﬁ%nte qﬁgﬁfgbp

har dwar e or ®perstitg thatsygemof hardware and software. Furthernore, it will
be readily understood that the functions performed by the hardware, the
conput er software, and such like are perforned on or using electrical and
li ke signal sAs35seEehm'eineﬂamughclkt the|terte “computer systenalyeayfbe nftarcheged fomay be

or "stores.  FoRTORSE TRy or AR epphabE SRS xR R O oy bo

i npl ementEd bj .a suitable processor or control irieans, either in software

or in hard
af orenment i oﬁ?&&%ﬁeh@?\e\? ?ﬂp&kﬁ}%g%e n%odl e |°r¥§l zlidﬁ&a&m’rrg anﬁkﬂalll%t‘wetx{b t he
follow ng foﬂnmungqffenmmbesme alams a method of operating a conputer
system it may be enbodied in the conputer systemitself; it nmay be
nmbodi ed

enbodied in al‘hg %‘thant hereby declares, for the avoidance of doubt that he claims copyright in the

20 attached drawings.



syst em when )oro ranmed with or adapted or arranged to execute the method of
oper at i #YO OUREd system and/or it  may be enbodied in a cBﬁW‘B@ Radabl e

storage nedi um having 10 a programrecorded th ereon-which is adapted to
operate according to the nethod of opeznting th used herein
throughout the term "conputer systeni may be int ’m' EM"'HU"OWDUWF
“systent, "equipnent”, "apparatus”, "machine" and Reference
nuner al s ap earrng in the clains are by way of illustration onIy and shal |
have no msig effect on the scope of the claims. The Applicant hereby -

decl ares, for t he avoi dance of doubt that he clainms copyright in the 20
attached draw ngs. WO 01/33344 PCT/I1B00/ 01720 -121- -

NERRRRE 11]1111h|A method jof controlling thejappgarance of s graphicalobjest ffse Brsghisel user
control l4 amﬁﬁfmgce of a graphical object in a graphical user 5

[ nterface corrprl' Sl efining a | ook object; and associating the | ook
object with the dgﬁ@!p&P&ﬂk@lﬁcbcﬁn 2. A nmethod according to claim1 wherein
t he | ook object the t6HkSD ctﬂﬁh@l‘&%ﬁﬁ}ﬁc edetermning how the -

gr aphi cal obj ect h%%giag?%pl ayedb% A et hod ac%lgr ding toclaim1l or 2
wherein the | ook object is defined by object oriented programcode. 15 4.

A rrgt Pod SQC gr di A ghethed aikprditlg th BRI 1 &Rt e nilon object intdhedes cmﬁtdg paxlamte(rjp bj ect

i s define jnstantjatin ct.class. 5. A nethod according to
claim 4,0_\1\#4@?“&‘\’?“’(9@“1 SWB%féé’b’ Eﬁ%&#’ﬁ’é’ ®d pointer to another. | ook
object class. 20 6. A nethod according to any of the preceding clains
wherein the graphical ,object .inclu tL t Iook _
obj ect ass?ci at é‘ﬁ"\fﬁ’?ﬁ aﬁ%(ﬁgg g’p‘ﬂ?lglaF%%J o€ tilé P#k%kjeg?{; dlei.x‘l'&g'o g&t '
any of the opiemted groganctadiens f urt her conpri sr ng nodi fying the. 25 appear ance
of the graphical object by re-defining or nodifying the | ook object or by
associating a different | ook object with the graphical object. 8 A nethod
accor di Hy #o anyA methediaccerding éxny@f the preseding s, Whern the lor sbp@eqdeﬁrm udes

an update aldiPSRok Bbjed clads.updat ed when the | ook object is re-defined
or o 11 od TgRiatiiPRol B cads.

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.



9. A nethog, accqrding t eding clains wherein the | ook

obj ect i ncﬁ'&d‘gg’gﬁ“va?i dB!W“M!L\H\mMEL' ndi cates net hods YGEIBI¥AH%e
called by the look object. . 10. A nethod according to any of the
preceding cl ains, being a nmethod of contngiling the 35 appearance of a
plurality of graphical objects in a graphical user interface, conprising
associ ating the | ook object with the plurality of graphical objects. W
01/33344 i 11111 ~ ~~=~ ~'~1 till ~~ 1111 C L PCT/11B00/01720 -122 11. A
met hod accor diing t4mefhad Accontingip elaizn 10, whereisithe riwality ofgraphicabthijestd coumprissst s
conprises a Jfinie@ehfRai n. 5 12. A nmethod according to any of the preceding
claims wherein the | ook object includes a counter which indicates the
nunber of graphical objects which are associated with jtha’; | ook obj ect.
13. A nethod ©f def i [ i il ; ace
Corpr i 8 ngy 0 pror g el o e R b i SR R ook Dot ORI

t he graphi cal® wptes whichjadicatesdhe r of grapljeal obispts ethichiare hssewated with that
operation of lgg]@olg&ﬁ_phi cal object. 14. A nethod according to any of the
preceding clains, “further conprising displaying the graphical object. 15
15. A nmethod according to any preceding claim conprising def |%n| ng a .
di spl ayabl e rou i Yo . . . act W
thepgr)(;up of lg'r ap%g%ﬁﬂggiggg{;@gaﬁg Aﬂr’r@t&ﬁggégl?ﬁ%g%?%lnﬁ n%gt ﬂ‘gg*égg Sar ance
of a groul? of grapFevading » P%E@J%Q‘W{cmg?ein?mmﬂﬂth@mma@bpctofand

rovi di ng neans f b it ch Is & ig > groups

gf graphigcal obj emﬁgﬁ%g?@g g%b?éggfv?ngtcgngro{?p g]‘%g?glf)%}.a?g{cg%% ggts from
the plurality of displayable groupéshhll A et hod of cogtﬁrpl ling the
appear ance ofi4a grampthed adktbrRiy 16 dhy Sh&preSedidg12aifks HRkbr compridite Hish _

dgl‘oi ning a displ g ablae ar ouxgmgf gryaphi cal objg?g?g? 18. A Bt % %lcgg%h ng
to any one ofbegraphical gbjegty 17, wherein the representation of graphical

obj ects fisoma group differ fromthe represe][lt at: on of %raphl cal ob![ ects of
anot her royp, fqr _exagple j.n one or mopre of col our, shape, size, texture
or patter % gg 19.3* ﬂeﬁ‘églﬁ)?ﬁ? Oray rﬁe*@“&ﬁlﬁnﬂn@’&’“fiﬂl&ﬁﬁnw displapable
wher ei n the gfoap pf gaplgéat phjectednd aglotietdgse leamgmm ﬁie%?@&}fo?gxfaﬁﬁic&i'ow%@y Ing a
l'inked chain of graphical objects. 20. A nethod according to any one of
cllainms 15 to 19, wherein the group of graphical 35 objects conprises

static obj ecll6. and method/f contjoliitigghe dppAirnlca 384 grodpldfiptaphical otjécks ik hekiod
11111111%0PC:1|;1/0L1§00/

g tlg)elsZe%%f 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.



CLMS_-123- 21. A mllmmllﬂll&mmwl ing the appearance &Pa hi cal

obj ect iWO213P4bhi ca t he met hod conpri gF'ﬁﬁB ing a
plurality of graphi cal* obj ett el nent's of the gr aphi cal object for use in
di splaying a representation of the grapl3eal object. 5 22. A nethod
according to claim 21, wherein the nmethod includes. defining a plurality of
different sets of graphical object elenents of the graphical object. 23. A
met hod accqr.ding to claim 21 aim?22, i clud efining a set of fixed
10 el errentg land & gPd&ch%‘Hgﬁ?%ﬁ‘Fé‘pB?aéﬁ?ﬁﬁP a goap! ‘cg! ‘ﬁﬂ?q’ib‘lia aphicalses ng &

kit of el erpgifice| e retBébempriingatefinisg a ;ihhelwyaifrgeaiahwﬁpmédt%lmm&afflﬂm ng a:

Fur t her o BFPRRIRG] SIS OraPe FLAOARE L BIeRthoe of u Baeabohigtinba of

di spl ayisng a representation of a graph| cal object in a graphical user

I nterface, the rreth d.co f hi.cal . obj ect
el enents. Z6: ﬁS@i %ngb'}%f’ ﬁ%‘ s’f"'mr}g%meﬁ'8§ﬂ\9’“§f’ﬁvf&%a1"§ gﬁ’?‘ﬁb"% set
of fixed eIdﬁﬁaa’ttsetanﬂgraﬁﬁcad|obpbtaq1cmg1tsaofphugrai>hlcgl object. epeat abl e el ements 27.
A nmet hod of controlling the appearance of a graphical object in a GUJ, the
met hod conprising defining a first displayable representation of a

gr aphi cal aa; ectA meﬂnoﬂwccd:rdmg tdefldimi 2igoraclaior 22y dnclidipg dpfiing arsepoffivsdt at i on
of the “a to 25 representation being displayable
adj acengfthe | ?Eg‘r esrée&?‘a@ A met hod according to claim 27,
wherein the fi rst representation corrprl ses an icon. 29. A nethod accordi ng

to claim 23401 of aiciBof BRAGHE ot BP of Slefiils’ BPCaBRMIBN Wbct, e SRR SeS 2

t ext descrlptlon of the gr p I ca according to any one

of clai ns sompusinpdefigingadplpfiined @@e@{wm@em@wﬁ thej ggaphicalebjsct/andy

di spl ayabl quﬁﬁgdéﬁuﬁgﬁ@bﬂ}ypyatghwagﬁy@m e by focussing on the first
representation. 35 . A nethod according to any one of clains 27 to 30,

wher ei nl he met hod | nCI udes WD 01/33344 11111111111111 0111111~~ |~ 1111
PCTABO0101280 A Mbﬂmd of dispEiging Iairqgestniah&k 6fla ghphxlaalcszjat aphgﬁphlcﬂhﬂ'sac't S,

t he flrst d.sec ent.at i ons, .bein ) nks of the
chai n. &Wh‘g @’8@ © 8?‘8881{’%%5?{9“6 ‘g‘fmﬂyao?lﬁg%g af%b-'?f E"SWBr I Si ng
defining a |ink

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



5 element for |inking ,MH m’"m !mmmaent ation and the second

repr esent atCdH3334 - A to any one of cl ai nRCEAB/BL720
conpri sing associating a | ook objsect* with the first representation, the
second representation, and preferably thgg4dink elenment. 10 34. A nethod of
di spl ayi ng a graphical object, the nethod conprising displaying a first
represent at i @Rfifihe taEnked 2p4ih & ' rectll BRI B mplq tion
of the graphigal gt(§lbj ekgt, an?ﬁ?ﬁcgﬁbﬁﬁégﬁi%ﬁ‘ e e%gnt nﬁ%n%%ﬁigaﬁl rst
represent at i GisPiayeble avlinks o6 g chaibpr esent ation. 15 35. A nethod of
controlling the appearance of graphical objects in a graphical user
interface, the method conprising defining a |inked chain of graphical

obj ects. 36. 3& nethbwthed aceprding|te pryoneef clgime2740d, osmprisipegrfinggl a btk ect
in a graphjc : | ?ééﬁ‘es [.Sd .defining a first
gr aphi cal mob?ggé?%g%lﬁﬁ?%gl%?%e onﬁ';t&g'}“;% F‘%%Iegﬁglg}}éeﬂgtééegﬁg&gefi ning a link
el ement for |inking graphical objects. 37. A nmethod according to claim 35
or claim 36, erai L f j | Ql: - [0 Of
G aphi cal obi get o Hp0f afSkiRcla bhebr adtel 298P 31, S bt ah kil 3 10UC

chai n, pref ePhisstywith dhes first sopagspntafiann thesserent: repressntationpand, pisfegablis ghe linknet hod
of di spl ayi nglep@my €sent ati ons of graphical objects in a graphical user
interface, the nethod conprising displaying representations of graphi cal

obj ect s afd  di splaying a representation of a link element for illustrating

a link betwess or ARMME ofRpRShg a eraphics Shiod) HEbALA BRI aFuld 38,
ebjee, di

-

wherein the representatjon of t enent ]
repr esent at i FREseHtatingiithegrphieal , displaying ageepnslyepresentatine ofthd giapbicaldes

di splayl g aobjecik @k efiplafingla Lflo ERRRAL BARY heOfirsHrRALAMorO Pl Sept 10- A
met hod of controllin he appearance of a graphical object 1n a , the
met hod co’rrpﬁ’é*ﬂﬁat’c?gfi ning a first representation of the graphical object
and a seqgnd representation WO 01/33344 1 1LLELEL FEEEEE VLD VELTE 11 LT
PCT/ 1 BOO 017%5(; - 1%5 O’Ie theuj%r hi cal object, the first and second
representatiohs beiRghebeicanirgling the appeargnes|of graphicak ehieety ip acgraphieal upsy

di spl ayabl e. infekface) thigahérhel remishiy ﬂéﬁﬂig% &lidtedchfin ofB@PMLA obfestsf i I St
representation includes an icon 5 and/or the second representation

i ncludes a text description of the graphical object. 42. A nethod of

di spl ayi ng a36.eprAassikal ¢fuonwslling theappeatante 64 gRbhitdl objecidn.a icheuied
COMPr 1 &1 26, GiRlaBl 'O ribelod ShmprB RERRE'S Bt Haphitsh SHjoR acing R scoma 2"
graphical object and defining a link element for linking graphical objects.

37. A method according to claim 35 or ¢laim 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



—— e

di spl aying a _second [J E l”[ the graphical objecgt,. 10 43 A net hod
accordi n‘ﬁgt"&“?ﬁ"éi m 4 ﬂm mrl , "m "m hod i ncl udes di spl g@?’r‘ﬁmﬁn gquence
of representations between the"fitst* and second representations. 44. A

met hod according to any precedi ng cl ai-nesturther conprising displaying the
15 graphi cal object or objects. 45. A nethod according to any one of clains
1 to 44, cyfihestaphital Bbjedt, e TRét\AA 5ELDEA ElesentiMicdE BEiAR salectivélyidisayable, -

anal ogue tel evisjon recei ye%/ cﬁcoder, preferably being for use with a .
t el evi si on PEerablycyeligally displayabley a nobil e tel ephone. 20 46. Apparatus for
controlling the appearance of a graphical object in a graphical user

I nterface, conprising:, neans for defining,a. |l ok object; and ans, for
associ at i ndt he 46&@@@%@“‘”‘1?}%@’&1’&% @ﬁ%‘%ﬁ?"é ntation ingly SISt us
for conty olahiiRgtHeREcond Péprésematorincladey e @éc@ﬁa@MmaF:@mcmct.t he
apparatus conprising neans for defining a plurality of different

di spl ayabl e groups of graphical objects and for selecting a group of

graphi cal  @j ectSmkhodvt displafing Pdeprevenition 6f £ Eraphicd) oBjest iAUWGUL He dthod -~
Apparatus for controlling the aggear ance qf ag%r o_ug f. graphi cal obtJI ects,
the appar &PHETSAE diANPER Lt TERFEseatation of ghe, ergpligtl, ‘Eﬂ’ea’glrﬂi’ﬁe‘b‘f’“ y- o
graphi cal  QppR§ing a ¢SondABedeatation aEMe piliphilaliobjeet.ai m 47 or clai m 48, -wherein
the group of graphical objects 35 conprises elenents for displaying a

l'i nked ain of graphical objects, and/or the group of graphical objects
conprises giati A methedhdeordig té6lhiny £2, Wi the mAEb dihtRderiisplayinkhlséquhdel 1 1

HIl Jfl))1111 PCT/ 1B0Q/ 017 t s -126- 50Q..Apparatus for controlling
t he appear &%E@Wﬁﬂ%ﬂﬂﬁsgﬁ‘?ﬁﬁ&%&%‘%ﬁ@ﬂ%ﬁﬂ%’@#ﬁﬁﬁ?@@ﬁ user interface, the °
apparatus conprising neans for defining a plurality of graphical object

el ement s f the,graphical pobject for use i.n di.splaying.a representation of
t he graphi ¢ai obf‘g’E’F noga f.r‘ﬁ'lé |?nyo?re%ﬁ%gweﬂ?lg" f“gﬁ‘eﬁg%ml U S lﬁ?f’ﬁéﬂa '

gr aphi ce @ogphichl obgentpr oljeatyy a set of fixed elenments conmon to instances .
of the graphical object and a set of repeatable elenments. 52. Apparatus

for displaying a representation of a graphical object in a graphical user
10 interfadé, tHemathpdpaceordingde apy ong of Glajmphie 4 csarmiedoutby 2 rrgeiveridagedari ty of

graphi cal @Rif&aily a digital or analogue television receiver/decoder, preferably being for use witha

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.



el ements. 53. Apparat g the appearance of phi ca

obj ect i n VO@1/33344 ¢ he ﬂﬂzml &I&E i sing means for def |P§T%§°°éplf’?f°r st

di spl ayabl e representa on o cal 15 object and neans for defining
a second di spl ayabl e representatlon of if»g.graphi cal object, and neans for
di spl ayi ng the second representati on being adjacent the first
representation. 54. Apparatus according to claim53, including neans for
sel ectively displaying the second representation, preferably when
detecting a f8cus Appamatws fori qogwolheg)ﬂregmamcwa gepie! obigetdn atgraphicel user

di spl ayi ng a; m?ﬂﬁ ﬂﬁ%

di splaying a %ﬁ re esenta Pglﬁg E%rasiﬁ*gnpélicaﬁhgg% p&éér?g& Oefnts

di spl ayi ng a of hegraphicalqbjest for tiss in displyingladepsesaptionof aphical ghigctreans f or
displaying a link element [inking the first representation and the second
representation. 25 56. Apparatus for controlling the appearance of

graphi cal obpé&ct sﬁlﬁt‘é‘eMHlf@aﬁcm ayjngracgraphical objecd, camprsing asetebfiged si ng
means for defjefel cBmivoR fCRistaRRS bf BE ﬁﬂabﬁi@&l'oﬁﬁbt £HiaQ6f cFrepeRthble ARARAAL US for

controlling the appearance of a graphical object in a graphical user 30
I nterface, the apparatus conprising neans for defining a first graphical

obj ect, deflsnng Ap &eﬁem% Rigearkprefn@éibn oyl 1¢dﬂbﬁ€c@nb'gfﬂ§hﬁhﬁf§&nt for
| i nki ng raphlc fg ects

aratus_for dj ayj n rese jons of
o aphi cai 100 b UEEses Hb SRR FOTES e dreans o SFRLENS § HRrIiohah FERcl OhiSHs oi g
means for di sRimyisng representati ons of graphical obj ects 35 and nmeans for
di splaying a representation of a link elenent for illustrating a |ink
bet ween graphical objects. WO 01/33344 | I~II~I1 111111 12112112111121721 I"I
PCT/ | BOO 01738 I\/lApﬂza’iituSQ‘or dmprallmp tbe Appearoct of0|d graphitdl @bjpppias Glde thef a

gr aphi cal obj t Y g a
first repres tl|lso‘h ﬁnﬁéﬁ%r&ap gﬁ[g%%ﬁrsg?ﬂglﬁ%aﬁe&%g%ge%ﬁl rgg?ggagnltc tion
of the grléphbhjad:t apt mearts, foadﬂﬁnnga"scdndrdlsphbldde repedsentationif thei grgphidabotijeat,st
and second r f | | ayi ng
the first ang&&@&gggogtgi Bﬂgmgzﬁs}gsﬁ?d@ %& %B%aafrdﬁce& éofrirggl{eé%fegﬁ ﬁ% a
representation of a graphi cal object in a GUJI, the apparatus conprising
means for di gplayil r sand
means for suggeque %.r?tu@l sp%dn; &éﬁ?é?’ggﬂr? %?ée%grﬁ(?f;s??gdﬁ g}!" ﬁgﬁg%g]phl cal
obj ect. 10 6aecomqnmmné@oao@@£: headeteatm cusmﬁhmﬁnst iepiepantationg means
for displgyi ng a sequence representatlons bet ween the displ ayi ng the

I
first angesecond repr esent atlons aratus according to_any one of
claims 46 to3%1 cHnpaatys iy dsﬁp}aé@éuav@?p gbiest, 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.



15 preferabl di gu mum\"ﬂ t el evi si on receiver/ d coder . preferabl y
bei ng f VO ﬂé’é”\ﬁth I ﬁuﬂﬁm or conprising a nob T@B'{‘)@ -ézghone

A recei ver/ decoder corrprl Si n§ appatatus according to any one of clains 46
to 61. 20 64. A television system corp2?sing a receiver/decoder according
to claim63, and a television set connected or connectable to the

recei ver/ dggoderAppafatusAfor @bteslling meaam:eaaiﬁecoﬁ a Lgs@hldahbbjre&aﬁm GUIpthesi Ng:

an instance of a wid t cl ass whj ch. control s opgr.ati and
35 | not SRR COPPRRNE BEEE S fitiog A SFPEGaHoh of PR erahBaLBE B °f he-
Ode ect. 66asésond %&Isetﬁﬁionfo;ﬁmecgta’phtchh?ﬂabgﬁtmﬁammQélétth@lytdis;ﬂdyaigfm@&st It hek.
wi dget set ¢ i Si ur al of, . Wi t one or_nore, | 0o
obj ect cl a§§‘£§ec B@ r@%eseg\tﬁﬁ #‘%P%F‘&g'ﬁ @w@kgﬁy a-\nﬁglé ghe fishand sing a
group ofs gikaiefidl eepreseithSbilsS ,corrprl sing active objects and static objects,

t he graphical objects being in a linked chain. 68. An object in a

graphi cal user interface conprising a first representation of a graphical

obj ect andee, se@@gdraﬁ@ptbeaﬁpt@migw r@iesent@ui@pbf segmphtdaeebpcﬁmda GUT| e
el enent | i nki

5 the first_a econ resen /33344 I
| OFI || ~~~3RP2 Smfﬁpﬂilngf‘eP“SfPf% %&‘6{1 ml%“ %hgiﬁ'éph‘ﬁﬁ° IReh B ect in
a graphi caimedfiefor bubiséjueanydisplaying s sstgndireprastmstionufitie grhplgeabpbjectal  obj ect s.
70. An gbject in a graphical user interface conprising. a first graphical
obj ect, 105" second 5 graphi cal object and a |link element |'inking the first
and secondswapm aratu® ¢ cording to €kinf\60, Alifhecdo em thienrgs forcdi aGBqueficec! ai m. .
70, further _incl Sgl n(gllsg SUb@ﬁ’ﬁ%L n of tﬁerfa E;g ;SIBJ ects @E]?’g@su%l chain
conpri si ng °LreBreseisngns Beveen the displaymg, ‘8 CREENEHRIS: chai n being
selectively displayable. 10 72. An object in a GJ conprising a first
representa of the
gr aphi cal %% ] ec?‘pp%ﬁ%g“s |%§{ﬁh§a’dm glyggﬁidc@g%rﬁggﬁ? S%Hgngﬁ%g ?e%?%r%ef:&ﬂ,{ ively
di spl aykbl ereforatdy e digithhorepalogued¢levision wpsiveyidotasler, psefmblyhnmarfm use wtith@n '
execution geuiiGen feflor gmbggg@;hﬁgﬂ@te%ﬁmy cal user interface, conprising-a
processor, nenory, out put port for outputting a signal to a display,
the memory having stored therein a programfor carrying out the nmethod of
any of clagss 1Al RcéPer/debderBormptisiizl apparaRt aéddelih®toniont 66clsinsA6as §B 67 t o
72, or a widget set according to claim®66. 20 74. A nethod, apparatus, .
deV| ce, object or wi dget set according to any preceding claim V\,herel n the
| ook olgoece4.0r Lépﬁl'ev@dm:esysteni eapriding anveseciberilcaddel accordingi® clhini 633 ahdlal owi ng

Properti es  fiisiBl & EinkoiSh ofcdhhetitiE B! mPfb G detodit. SP! Y €0

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
gxaphxcal object and a second representation of a graphical object, and a link element linking
35 the first and second representations. '
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t he appearance of an obj*ec or8er?® the display of any focus assigned to

the object; 30 the display of any highligsdng assigned to the object. 75.
A conputer program product conprising code for: . defining a |ook object;

and associ at i69g t ¥ bjedt ik gaphivdl tubertiﬁ;erfﬁdeam&aing(&?liﬁ&'&l-chgi%5of7g§ap}&aj
conput er pro angproduct for use in defining a graphical object Tn a

gr aphi cal V\Dz’&ff’ 3344 | "1 J11Jff1kl 11112 11 1"1 PCT/1B00/01720 CL M

S -129- user interface conprising: code for providing a | ook object which
controls the _gppearance, of the, graphical object; and code for providing a
wi dget obj ect73whi @m m3 ez gﬁl&?ﬁl&ﬁ%ﬂ CPRBrgREH RISt alePlgnl ebiect, a geomd A

conput er ¥ OgeaphicAY sbiet ind Dlinkiémén? lifkinge the Gkt Bhd Seoid BhpHidd objb&s, appear ance

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 graghi calAnogtjedtascdiané RRiR 697! didid 7@%&1&%&&@@? §-GHARP of 10
78. A conputer pr %g%m product for use in a nethod of contro Pl ng the
appear ance offaP °§ fis,dhe yp-cptin eamprisisga brapch fromp linked rhainreferebly thestib-ni ng a

di spl ayabl e ghdiBeind sedéctipély @iplaystd.ects. 15 79. A conputer program product
for use in a nethod of controlling the appearance of a graphical object in

a graphi user interface, conprising code for defining a plurality of
graphi cal object ahempRt & ©GUL bingis raimlrgﬁ@d'eﬁﬁﬁoﬁemy hiBal db i;ng a
representation of the taphi cal %{1?;%%5) 2 Stg' A corrpu?‘gp 1pro Jr%gdnﬁ&gr?duct
for use. in AR Wﬁsmtgw G grgpicaljobegh the) frstand seqand remeigmagmsdmng

obj ect, conpsdatingydixgRyildes, pedérably dgclRalidispMyablexed el enents conmmon to

I nstances of the graphical object and for defining a set of repeatable

el enent s.
15 73.  An application execution device for implementing a graphical user interface,

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 the method of any of claims 1 to 45,
or an object according to claim 65 or claims 67 to 72, or a widget 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



81. A co ut er progymm,ﬂm’ se in a nethod of dis I&x%ﬁ
represenW (’il’di’ﬁ“éf mj ect in a graphical PHE ace,
conpri sing code for assent | Mg & pturality of graphical Obj ect el enments.
82. A conputer program product for useilpm-a nethod of controlling the
appearance of a graphical object in a GUI, conprising code for defining a
first di spllﬁ&queﬁ'ade%ﬁ@ggﬂgatlon 30 of a graphical object and for defining
a second di spl aya r sent ation of t raphj cal obj ec and ode for
di spl ayi ng t he scegefm nr@ﬂ i8g 8r1pk P'aﬁcta'd}'gbﬁm[)sﬁée ppReaancepf be grphicabn.
83. A CONPlgbfkct; Pn@Ir am product for use in a method of displ ay| ng a

gr aphi cal obj eét conprjsing code, for aying a,first representation of
the graphi cal ot?Pé%fOTP@V@HlEM‘ﬁg"t&b-@St V@B@b‘r%&“?‘éﬁl’mqﬁecﬂﬁaﬂ‘ﬂcaﬂ plyect. -

graphi cay object,- and displaying a |link elenent |inking the first
representation and the second re e ent ati on.

1
111 111111 PAT1modk epmpater program prodygt fogyse i a 015?‘33?%#&?%{%193 Phr use
in a method gadup¥gtaphichliobfécts) nﬁclamﬂgad@rfaeaeﬂﬁmgarphmityardmtéaca fSplayabe -

gr aphi cal user terfa conprj Si code for defln i nke

gr aphi cal (SH}“BEPEE"‘ ‘@§°b1%'%ﬂ4; @gwwamﬁrw nlcht?J %mlt?FE!“Wg%od of
control | i ngfuiiplapdtiedoapce of a graphical object in a graphical user .
interface, conprising code for defining a first graphical object, defining
a secont? graphi cal object and defining a |ink el enent for |inking graphical

gbj eft s. 1Gg86. peccﬁ{ipﬁt%ttp%grﬂ?w@m fof osiuﬁa rrfdﬂiotdltﬂ'@om?olﬁng“mﬁ Bﬂsta%ce of
I spl ayi ng represen |oso C ecs n.a gra _
i nterface, &P &3R8 c’é ?8 ?ﬂa é's‘iémlaé'la ﬁg" %éfaggﬁﬂcal

obj ects andbfesss. di spl ayi ng a represent atlon of a link elenent for
illustrating a |ink between graphical objects. 15 87. A conputer program
product for use in a method of controlling the appearance of a graphical

obj ect isn goCGUl Amgﬁntdrpfdggmﬂdeudtﬁrr uskeiniafhellpdaof tomteolllingethe epr;eaiaaaém of the
gr aphi cal obj ect & a secogd represent ati on  qf ther{gl[&lqm cal og}ect and
code for s&FapbileRset inp grp 'ﬁ‘l‘f? PS> SPMBFSing eods SPnesd

pr ef er abl y geiphichlobjecteléthenm cﬂxﬂnmaﬁlﬁnal objexpfor s displaping aaqmsmaﬁbmmujt er

pr ogram produgﬁ;ﬂf‘ﬁ)re gse in a method of displaying a representation of a

gr aphi cal conprising code for displaying a first
representation of the graphlcal obj ect, and for subsequently displaying a

second JePRESeNtALdnikte? brohi HodRe i‘&%e inQMhetiidd-of producing a kit of elements for

a graphical object, comprising code for defining a set of fixed elements common to instances

L

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 objectina graphlcal user interface, comprising code for assembling a plurahty 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.



89. A conputer progra \B\mﬁn ng to any one of clains 75 to 89, for
use with Wor"é@gﬁ%er/ Emmﬂ“ mrrputer progr am pr od FGTBHHY?E| ng a
menory and processor, thecnewory $30"having stored therein an application,
and the processor (under the control of_ifte application) being adapted to
carry out the nethod as claimed in any of claims 1 to 45. 91. A conputer
program prodygt ¢ %Béxhﬁdt&%rﬁgr&h gﬁfdﬁ&‘ fbPise Gith éHHRE of bdntrollhig TR 4ppearice of
claimed in any of claims I to 45. 35 92. A conputer programfor carrying
out the net hdepbicabghjectsrin & geaphigal userdntgrface) gonprysing sade for fefining 3 linked chain » || |
Lerrr e el BQRidMs720 L S -131- 93. A conputer readable nmedi um
havi ng storecffggg{r]eon é program for carrying out the mnethod as clained in
any of clainms 1 to 45. 94. A conputer readabl e nedi um havi ng stored thereon
2, Conput et DI 2R B HHEpriam prodh el fBlhodof Sffolg i dfectrbe oS, A
si gnal tangi bsisy e?r%o /1 ng p:ft conmput er, progrla?n p_r_gduct asH%F_ai n%pgei n ar? of
clai ns 75 t o agtaphicsl aect in ageaphisel usertieteriace, campyising cade faridafinieg & firsberaphigal h
reference to | Ediid ghaphichi@hieBCma e fNE B Unk EIRMEATS: linkh RNt LS
3?% J:}gt’ Eéeér%?éni{%e%g%g% ij[e % r ' 1r?(Inugs rated in

substantially = h reference to and as |
the acconpampieal- dr awi ngs. 15

10 86. 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 confrolling 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 2 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.

94. A computer readable medium having stored thereon a computer program product as

claimed in any of claims 75t0 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.




