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Reference is made to Europe VONG S¥STEMS i ons Nos. 99402353. 9,
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syst ens C@}eﬁl}g gén {eggte\;s\'ﬂ? BRPagtysiigr andmefhads sfdispiating 2 svindow, devsangine
. graphi ca windéw einj displaying!s havigatdr@idplad) a @EGRR) | . e
+ di splgyec&wﬁh{yl}aneousl%ﬁi n di f%grpeazt ar eqs,&@ggiﬁp%%gﬁﬁoélg’g\?@’ %n a
screen. SORTOEHIL RO 4 omamten readabla medivmend asigoginpr i se
" rectangles in a area of which graphical objects nay be drawn for
di spl ay aj . an. opague backgrqund. Wndows generally occupy a
sel ect eéﬂar lengglt(‘)tfoq} fes E’é&lgglﬁr applicatien to, a pyyBdQyYing riysteml dorr usenevith
posi t i omeceiverdedodetsw nor mal |y bei ng defined on opening the 20 w ndow

and alterable after opening. Conventional w ndow ng systens may be
inflexible in the way they allow information to be presented on the

scr ekh. Refarenez immpads, to Elirdpesn Piitht ApBlicYSHS K6, 95419953 5 ods0s BT,
ndow Wb%dos??%c‘dfh%ethe over | a%gned part of the underlying W nad‘gw. 25
a first aspact of FHEH 8 hetrn imromerates by Hefegence, andofomewhizhnet hod
of di spCapvemgomprigitydealainreda screen wherein the wi ndow has a
background t hrough which underlying objects are visible. In one

particul arly preferred aspect this nethod is carried out by a
recei veWitdsygug:systents erensedioutiow diffspge widdownoniehs] BF iinpid %&gﬁéﬂ wth
ge tha
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opaque background. Windows generally occupy a selected area of the screen, a size, a

background colour and a position of a window normally being defined on opening the
20 window and alterable after opening. |

‘ Conventional windowing systems may be inflexible in the way they allow information
to be presented on the screen. For example, if two windows overlap, then the foremost
window will obscure the overlapped part of the underlying window. |

25
In a first aspect of the present invention there is provided a method of displaying a
window on a screen wherein the window has a background through which underlying
objects are visible. In one particularly preferred aspect this method is carried out by a
receiver/decoder, the receiver/decoder being preferably for use with a television set.

30

The invention can provide the advantage that information may be presented on a screen
with some or all of the benefits of a windowing system, whilst objects underlying the
window may be at least partially seen through the window.
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drawi ng foreground obj ect S may conprise sating foreground pixels to
Preferably, the method further comprises displaying the window on a television screen.

20  The presentinvention is particularly applicable to television displays, by comparison with
blending methods, which are typically lower in contrast.

-U

Preferably, the method further comprises the steps of:
defining the size of the window;
25 drawing foreground objects in the window; and
arranging the background of the window.

This feature is also provided independently. Hence the invention also provides a method
of displaying a window comprising the steps of defining the size of the window, drawing

30  foreground objects in the window, and arranging the background of the window such that
objects underlying the background are visible. The background is preferably those parts
of the window in which no foreground objects are drawn.

The step of drawing foreground objects may comprise sstting foreground pixels to
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. ~ parts of the background may be completely transparent, while other parts may have

background pixel values which are blended with pixel values of underlying objects.

25  Preferably, at least one of the objects underlying the background comprises an element
of a web page; the element could for example be text, a hyperlink, or other HTML
clement. In this way, more flexible shapes can be allowed for a control panel, for

example to allow a navigation bar to be displayed more efficiently, giving a bigger view
of a web page.

30

The method may further comprise displaying a further window which has a background
through which underlying objects are visible; hence more than one “transparent window”’

may be provided. To achieve stacked transparent windows, at least a part of the first
- window may underlie the further window.,
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call.

In one embodiment a signal may be sent following each drawing operation. However,

it has been discovered pursuant to the presént invention that sending signals in this way

25 may lead to a large number of redrawing operations, with the result that a large amount

‘of processing is dedicated to redrawing. According to a preferred embodiment of the

invention this problem is overcome by suppressing the sending of a signal for at least one

drawing operation. The term “suppressing the sending of a signal”, and like térms, as

used herein preferably connotes the signal either not being sent or not being received. For

30 example, intercepting and removing a signal in transit between two parties, and not
sending the signal in the first place both constitute a suppression of the signal.

The feature may also be provided independently, and thus in another aspect of the
invention there is provided a method of drawing in a window, preferably a window which
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transparent windows to an application, and the amount of extra coding required in each
application to implement transparent windows can be reduced.

The term “attribute of a window” as used herein preferably connotes some form of data
associated with a window, the data being understood by the window manager and
typically stored in a block of memory maintained by the window manager and containing
other window attributes. Preferably, the method further comprises sending the
information to the window manager, preferably in a message or via a function call. The

sending of a signal may be suppressed in dependence on the information.

The sending of a signal may be suppressed in dependence on the relationship of the
windows. For example, it may be known that windows having a certain relationship to
an active window which is drawn in do not overlap with that window, in which case

some processing may be saved by ignoring such windows. For example, windows having
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displeasing). The method may further comprise redrawing at least part of the window

which may be affected.

20 In another aspect of the invention there is provided a method of drawing in a windowing
system in which drawing in a window is monitored and a signal is sent to at least one
other window which may be affected by the drawing, the method further comprising
selecting a mode in which a signal to at least one other window is suppressed for at least
one drawing operation.

25
The above method may further comprise selecting a mode in which a signal is sent to said
at least one other window, following said at least one drawing operation. The signal may
be a signal instructing a client of a window that may be affected by the drawing to redraw
at least part of that window. '

30

The present invention also provides a method of displaying a window, comprising
providing a window manager which manages the display of the window, and passing

information relating to the transparency of the window to the window manager.
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suited for use with receiver/decoders.

In another aspect of the invention there is provided a method of displaying windows on
a screen, comprising:
20 displaying first and second windows, at least the first window having a
background through which underlying objects are visible;
’ detemﬁnihg whether the first window overlaps the second window;
drawing in the second window: and
redrawing at least part of the first window if the first window overlaps the second
25 window.

The method may further comprise determining a part of the first window which overlaps
the second window, and the step of redrawing may comprise redrawing that part of the
first window.

30
In another aspect of the invention there is provided a method of displaying a transparent
window and a determined content of this transparent window on an area of a screen,
comprising:

determining whether the area of the screen is at least partly used to display a



determ ni ng whet her the first w ndow overl| aps the second w ndow,

dr awi NYO0Y23%%e second wi ndow, and redrawi ng at | east peTaBmioldsae
first windowif the first wi ndow overlaps the second 25 wi ndow. The
met hod may further conprise determining a part of the firat? NAﬁdmm,
whi ch overlaps the second w ndow,” “and the step of redraw ng may

conprisg. [ ﬂx‘?ﬂ. art of th first. window. 30 In another

aspect @rﬁ?xﬂ&e | n@%lwgélw ?ﬂ%?n@g\egc%f%?tjdé%o%ﬂw ScosreRandmedo theg a

t ranspapatiobn; wi ndow and a determ ned content of this transparent

w ndow on an f, a, screen | sing: determ ni ng whet her the
area of the %rgérvg%]gilgasg elp8§€°?’ oa‘gﬁetn%eru\g@go\yan %055?5%91’@%?3995-
PCT/ JBO&neng;add- 8 2, 2 MAR 2004 portion of another w ndow and another .
contgnt of t i nd ofresponding.to. the —portion; draw ng at

I eas? t he po&ﬁvg‘#lg{eas\t‘mﬁgmg&ﬁ%r‘[%"ﬁ%%%t Wﬁ’é‘fké’?ﬂ?}a@%%m}"i}ﬂ& oftheer

cont ent otherwiinBowlr awi ng at | east a part of the determ ned content '

whi ch overlaps the portion of the other w ndow According to a
rel ated aspect of the invention, there is provided a receiver/decoder

gorrplr i shenprdingne a(relatsd aapdey of thetiheeﬂ'ti\f;%nnhafe if pﬁfv@d‘tﬂsﬁ %ckiﬁfeﬂ&ecoder

I spl ayj - \M 10 .screen, erei . W ndow has a

backgr oéuoﬁrﬁwyd‘d%ﬁ%ﬁ Sﬂlyl}ﬁ'&éer fOWr?é' a(%?c&spg ftﬁ? gxsp%yxgg BI"E‘Pg?‘N éna

recdd vesctmpwhlgpmrﬁheﬁv]?nbmhyasbeba@ggxbmid thssughi wmcmpﬁ@dlrpsﬁgsblgecf ﬁ]tce Th ef

recei ver/.dec t her. canpri se. neans, (typica In the formo

a pr ch\éégf?)tﬂg?%cre Il;g}rﬁ%%gé]eé paefﬁa@ el&ﬁ??rﬁgeﬁ“ﬁg’t}é’%“m? séﬁ'spl ayi ng neans @

is preferably adapted to 15 display a wi ndow which forns part of a

screen bSl | i.splay, and the.  receiver/decoder

pref er aﬁ%&&{e bﬁlﬂ%? a%r\gﬁrfg%@ggg cgr{g%lﬁ%hfe&}ls %H%ﬂ‘%‘ﬂ@‘ﬁ*ﬁ&n t AGLEEHOp! ay

wi th a for dewingrademeT{dheimindony i Tl displaying sneaneisepraferably dégpaiiot 0

(rjr:ays/p%‘ 3?@5%{{6@ éé\%ﬂﬂrglws“erlggh o€ b&Y bf h el lisingh iEoh SN and GSOe
receiver/decoder preferably further comprises means for combining the window display

with a video image. The displaying means is preferably adapted to display the window
on a television screen.

20  The receiver/decoder may further comprise:
means (typically in the form of a processor) for defining the size of the window;

means (typically in the form of a processor) for drawing foreground objects in the
window; and

means (typically in the form of a processor) for arranging the background of the
25 window. '

The invention extends to a receiver/decoder comprising:
means (typically in the form of a processor) for displaying a window;
means (typically in the form of a processor) for defining the size of the window;
30 means (typically in the form of a processor) for drawing foreground objects in the
window; and
means (typically in the form of a processor) for arranging the background of the
window such that objects underlying the background are visible.



means (ta;l)gilcally in the formof a processor) for defining the size of
the w nd&BMeans (typically in the formof a processpc)asoonsgs awi ng
. foreground objects in the w ndow, and neans (typically in the form
of a processor) for arranging the bgckground of the 25 Bihd®AR 20e
i nvention extends to a receiver/ decdder conprising: neans (typically

in the fvpﬁg],q_nginsef | n ndo neans (typically
in the form of aoproce sor%md‘)bg&?so ibe%‘?gtegnt%%etg?m@ﬁén%lﬁﬁéw 30
.means ( t9esiredayalyes; 'ﬁhftf‘?@gf@nmluécmwm@asae@ycﬁ'ﬁn ofki eviigh bﬁ@EﬁgédDund
obj ect's jige, bBL cirdd icall t formo

processor) for Car reangl %‘%ﬁ%rou gef %ﬂ@ref d\‘iﬁ%‘@Eﬁdfm@R

obj ect s AR 1 3fileagt twR dravaerctionn Thefoesguound bbjects fhay \WonPAtAaRRR v

PCT/ | BOQRHéR6 2 2 I\/AR 2004 The neans for draw ng foreground objects

may be adapted to set foreground pixels to desired values. The.
foreground objects may conprise any or aII of a straight line, curved

br o r ani s b EhEmedls AR bR RHEAR 3y PO BB talle piierain ons.
The for eagfte&?ﬁdieé{a?‘ééleesbaqbgrownﬂt e be adapwdab iblend ableastivne phéel valhte

Vel e unal e en ey e i) £ bon BB botitntinyan

altere
adap(fQ:dq’te 4 %VCIabE%O%@rqzrmﬂpmlumltcmdth a pi xel val ue of an
derlying image, in a region defining the background. It may 10 be
dapted to | eave | east one foreground pixel unaltered is At |east
one of t”ﬁg fgleﬁhﬁ@ﬁP@deﬂ@nsﬂvbbd@lgmdmujcmpnmmmexﬁmmﬁébenent
of a welpag epage 0 15 The receiver/decoder may further conprise neans
(typi caIIy in the formof a processor)

15  The receiver/decoder may further comprise means (typically in the form of a processor)
for displaying a further window which has a background through which underlying
objects are visible. At least a part of the first window may underlie the further window.

The receiver/decoder may further comprise means (typically in the form of a processor)
20 for monitoring drawing in a further window so that drawing in the further window
affecting said window can be corrected.

The invention extends to a receiver/decoder, comprising:
means for drawing in a window; and

25 means for monitoring the drawing so that drawing affecting an overlying window
can be corrected.

The receiver/decoder may further comprise means for determining a window §vhich may
be affected by the drawing, and for sending a signal instructing a client of the window

30  which may be affected to redraw at least part of that window. The signal may be a Java
event. It may be sent following each drawing operation.

The receiver/decoder may further comprise means for suppressing the signal for at least
one drawing operation.



for displaying a further w ndow which has a background through which
under |YP%/2398pj ect s are visible. At least a part of tRETABMI486i ndow
may underlie the further wi ndow. The receiver/decoder m%zf M@\Rhﬁﬂ’i
conprise nmeans (typically in the f_cigr_n of a processor) for =
monitoring drawing in a further wndow so that drawing in the further
w ndow ' | ] an. be corrected, .The i.nventi.on extends
Lo a1 odBr ISR Ao ¥R lboc? Corpitieh B B of Uil B e oo
and 25 imefirst ahdsecond imaes, vwherdire irdthe\iirstgnede 4 sighal ds' senit follefifg @idhng an

over |l yi i N . . corf.ected.. The recei ver/ decoder further
CONpr i nggmr%\ﬁ%%ﬁfég it S%P’g‘:ﬁﬁggfgﬁl?gﬁwg% w\%&?ﬁgﬁyﬁﬁﬁﬂeﬁﬁd@fq‘g@%&&%y t he
dr awi ngto redriwfas leastgradiofithatwintigmaind imthe secohd mpdethelsegithg of a sigeal i ndow
30 V\/gi c%&ge@aaffect ed to redraw at |east part of that w ndow. The

si gnal € a Java event. It may be sent foll ow ng each draw ng
operation. The receiver/decoder may further conprise neans for

o1/ 230050 Sy 3 shBeas Pt Hibrest e SRR I SRBRY Fomk iepber o
r ecei vea ~Mdedwveandde prefirsbly gentbxribe tlient ovhiohi cagriédnow the dchonng, ahd if i r St
and Secﬁﬁmgg&étwgﬁrﬁ Q/r}nﬂxa Q,e first node a signal is sent

i
foll ow hg eac raw ngoopera fon instructing a client of a w ndow
whi dB may be affected by the drawing to redraw at |east part of that

el R G Ty

may be sanspareponefthewindaw ayailable teithelwindowmanagerpit afayrfatther comptisdy t he

my be & _ shilable ragerpit oy sby
i now B Torris s SRl £ o o 1 WioB Mo e Eltbac o

W ndow nmana 0 The receiver conpri

f or nmakingepsi faf smdwgiteminfarnatiomig the windew managerp prefanably dif a tdessage priow
avaijkablig 1t diidf cyp.ndow manager. It nmay further conprise neans for
storing the information as an attribute of the window It may further
conprise neans for sending the information to the w ndow nanager,

pref er aphe/sénliry SBSHighkt ny be suppressed in dependence on the information. The
sending of a signal may be suppressed in dependence on the relationship of the windows.

20 The receiver/decoder may further comprise means for sending a signal following a
number of drawing operations, the number preferably being determined in advance of at
least one drawing operation, and preferably being greater than 1, 3, 5, 10, 30, 50 or 100.

The receiver/decoder may further comprise means for redrawing at least part of the
25 window which may be affected.

In an apparatus aspect of the invention there is provided apparatus for displaying a

window comprising means for defining the size of the windov(/, means for drawing

foreground objects in the window, and means for arranging the background of the
30 window such that objects underlying the background are visible.

The apparatus may further comprise means for drawing a frame of the window.

The means for drawing foreground objects may comprise means for setting foreground



15 via a function call. The sending of a signal nmay be suppressed in
depend&vQe1/72389% he i nformati on. The sending of a sSi gnalcriBobeias

_ suppressed in dependence on the relationship of the w ndzv\z.y zime
recei ver/ decoder may further conprise neans for sending i"gnal
following a number of drawi ng operBkions, the nunber preferably

being det.erm ned. i ngvangﬁlgof at | east one drawi ng operation, and
pr ef er abPFelplg &Fénﬁp Yesyang fagmegns for arrangipg thedyckgronndrmantise adwpred to

. T ecei ver fegRran dest omypifell VAl inaReR of &bl BRI feaktVne pHET Atk \Hithh phEpS!
part of we 5 wi %\évgwhl ch may be_affected. In an apparat a8 aspect
of the i YARsefagimd fmage,1p ¢ repien defiging the hackgspundi spl ayi ng a  wi ndow

. conprising neans for defining the size of the wi ndow, neans for
drawi ng , foreground gbjects in the w ndow, .and neans for arrangi ng

the backPoAPREEF May CORRrERRERNS 407 Deqpitpring drawing in o durthey windomhe

backgr ougcthatdrawing it furthef wiBw affesting TRY wWiklddw&in HeQBRELEE Means for
drawing a frame of the window 9 0 The nmeans for draw ng foreground
obj ects may conprise neans for setting foreground WO 01/23995

11- PCT/ NiRQirfdieB GipRaratublakpe2d fidreDis 12bwiddd0appaftnisCér \iRdwABS -in ANWinaB§, NMeans

t he. hack und ey, be adapted to |eave at |east one

pi el v APEISSNA VG 5h Ay 6Ll BEroRBLEIOer VST YE adr b, o

pi xell0 \eabamkgrrund rihxongle WhichnghderIFigE objebts aré VL) d&ﬁ{ﬁrﬁiﬂggmwﬁ for

ackgroupd.. 5. T, aratus further copprise ans for nonitoring
Qr awi ng ‘%}mggfn ut:ﬁ? ﬁ&v‘ﬁ afqégwaﬁ%%r pRRyiorige B Sp fhet frgmingaiTegtingow

af f ect i rap avarlyingwimtivay caabe berretsdr ect ed. | n anot her appar at us aspect
there is provided apparatus for drawing in a window, preferably a

wi ndow which may lie at |east partially under an overlying w ndow

havi ng Thezpbarais mayrfrthdn comgtisameans fordbesrinyriing a sihdst svhidhem¥y é bl e,

CONMP{4 Si By . ' i he wi ndow and neans f.qr nonitoring
t he ir aw nghl_‘;% t%%@ﬁé@m{d%g alﬁné%tn?thﬁﬁamﬂaclm? gﬁd’iﬁ?tﬁégw"e’é‘g’“be
cor r ect adhichnnay bgaffectadie redeaw ftueastpart afthpmisdowreans for determining a
w ndow whi ch may be 15 affected by the drawi ng, and neans for

sending a signal instructing a client of the w ndow
The apparatus may be adapted to send a signal following each drawing operation, or the -

apparatus may be adapted to suppress the sending of a signal for at least one drawing
20 operation.

‘ In another apparatus aspect there is provided apparatus for drawing in a window,
preferably a window which may lie at least partially under a window having a
background through which underlying objects are visible, the apparatus having a first

25 mode in which a signal is sent following each drawing operation instructing a client of
a window which may be affected by the drawing to redraw at least part of that window,
and a second mode in which the sending of a signal is suppressed.

The apparatus may be adapied to suppress the sending of a signal in dépendence on the
30 relationship of the windows. The apparatus may be adapted to send a signal following
a number of drawing operations.

The apparatus may further comprise means for redrawing at least part of the window
which may be affected.



whi ch ffected to redraw at |east part of that wi ndow. The
apparatus may be adapted to send a signal follow ng eﬁﬁﬁ“‘!ﬂ”’&gﬁﬁﬁ
operation, or the apparatus nay be adapted to suppress thé K U%
of a signal for at |east one drampg. 20 operation. In another
appar atus aspect there is provided apparatus for drawi;ng in a w ndow,
pref er aly ynotheni apgaratusiabpebt KB it pRviled laBphtud & tdgé\wn' g i Sl ndow
havi ng a backﬁé@# d through, vth(,:h un_ggfal?yi ng .ro ] ec slHTal?‘gﬁ'\(}?‘gpﬁl e,
the appHRE H&“an& Inyayindew gsypanitared #dcdsignal ispent toj ot lsstndne

f ol | oW dtgeravindov whith Righy ®R effeidd B9 the e ivwin tdner@gém ftg%m%% & wendow
whi ch mae){ H?efaffacte ] t.he drgvm' ng tog’red. W%’%E St rgﬁnsgcfr t hat
wi ndow, SSEHEE ATMOBE B ¥ncH R eenahto o Jeast ope atherawindony issuippressed fiarlat least

supps esaedirawing oppratiédt us nmay be adapted to suppress the sending of a
signal in dependence on the 30 relationship of the wi ndows. The
apparatus nay be adapted to send a signal following a nunber of

dr awi ngTiepparatug Rty fuitRr @i %e,h ise neans for

redraw ng_af Ieastyp rtof. the V\neﬁgg?vysﬁm Y Ee hg?%fae 1SS

01/ 23008 SR 156} o7t ks indogafolieoyiag said at Iesst ane drevingopraationu Thes pect

there isigral muydeda sigRariadustifgs cHéR U AGviRiGw ] S S e"

whi i‘? gc{{%w n? in a g@ﬁdow I S %Dngfxg\r“gg andgz\ﬂé#% g?gﬁ%g%b){%eat

| ea Wing ‘?1’59’% dERY R LHbHandaw.af fect ed by the drawing, the

apparatus conprising neans for selecting a node in which a signal to
ndow js suppressed for at | east 5 one draw ng .

at least _o ther, w

oper at |§‘8 f .ragftﬁ(gasgﬁf)ta%%{’ TrEenh Y enUQP PFRYIdES @pRAFNSIoR draping ivra winlewingng a
node i systemcdongprizingnal is sent to said at | east one ot her w ndow,
foll ow ng saj l.east. gne. draw ng operation. The signal may be a
si gnal inst%llfg?ﬁ%”%aﬁll?gﬁﬁmm °'¥Hﬁ%ﬁ?f59§)f%é¥a%§“bé“@n ted by the
10 1 awi ng_wwanedypivaliytin ieofoim be& proesiolptor WoRfoiihg 1 diatifh 3 A
aspect wiﬁ&%r:ﬁ:r%ﬁ% Jpvention qrovi des, apparatus for drawng In a
wi ndowi ng sygt em %%F’igg‘flg‘b?t %%%?S‘BE%BWVWCHWWMM&OM.

pr ocesgherdrawipg; adawi ng in a window, 15 nmeans (typically in the form
of & pr 0ces s (bBlcalfPl ol Srd HScali ko Salhok Suode in which a sgga

to at least one other window is suppressed for at least one drawing operation.

20
The apparatus preferably further comprises means for selecting a mode in which a signal
is sent to said at least one other window, following said at least one drawing operation.
The signal may be a signal instructing a client of a window that may be affected by the ‘
drawing to redraw at least part of that window.
25

The invention further extends to apparatus for displaying a window, comprising:
means (typically in the form of a processor) for displaying the window;
a window manager for managing the display of the window; and
means (typically in the form of a processor) for passing information relating to
30 the transparency of the window to the window manager.

Preferably, the window manager forms part of a virtual machine.

The invention also extends to apparatus for displaying a navigator display, comprising



wi ndow and for sending a signal to at |east one other w ndow which
may bewefolesed by the drawi ng; and nmeans (typicall ypéfhdolifrageor m of
. a processor) for selecting a node in which a signal to at |east one
ot her window i s suppressed for at |east one drawi ng oper atHah.208#0 The
apparatus preferably further conpri¥es neans for selecting a node in
which a signal . is.sent to said at | east one other w ndow, follow ng

sai d at meaBdtyPSARY Bythofomg obppiosessashfor displaying te ahvigatyr Gisplay i sycia|
I nstrucyi ' ; | . t he raw n
T to redrgvlv\’/}al gttﬁ?tggésfﬁ 5%%?{” %fﬁ%)ﬂ%?ﬁ‘w ngodv%mgﬁgméé\ﬁ@éﬁ%ghmgr ’

extendsbitclig@piﬂér atus for displaying a window, conprising: neans
(typically in the formof a processor) for displaying the wi ndow, a
wi ndow manager for managi ng the display of the window, and neans

(t ypiscafny of the gboverappsras may be rassiven'decdder, apdbsricaghd infention tfartier

rel ati ngdfls trdcBif e/ dRORR 8BS GRS ' ;}?g .o the w ndow nmanager.
Pref erably, st hervvi ndow mnageﬁﬁ#ﬁ%‘gf’g 0 g“é/’i rtual machine. 0 The
i nvention al so extends to apparatus for displaying a navigator

di spl ayTheSiadtibs extenddf PikledRRAyst ,%%%? Rs2904
nmeans (typically in the form o?y%&%rcogéégs ‘ %?é&eé%ﬁ% #are?% ‘

navi gat Bd &itelsyisiop seheanmegtable to fhe receiser/deprden dt/alsmexsendsits pltelpvisiompr i ses

al _l16asiysenpcoHing At viddoli 30 HIREER tnd PRIGMAHI comhelB (fe L NC
ove apparatus may be a receiver/decoder, an ence The inyenti on

‘thherr“%Y&T@ﬁ %0 a recei ver/decoder conprising apparatus as

af oresai d. The invention extends to a tel evision system conprising a

recei ver/ degoder as aforesaid  and a television set connectable to

the rectfooEfingde othe, Presmi Jmyention; dhwre is opravided eim @i durthep aspectem

conpr i Sedejven/decdaden fweai’spieﬁﬁgwm@svs%hqrs&%ai,@pﬁaﬂsiﬁgzt el evi si on set
conpected to the, receiver/decoder. According to the present
Cnvant i on, oS (YRIGHT HieJoT Of ainspaestor) %k diselaying first and second

windows, at least the first window having a background through which underlying
objects are visible;

means (typically in the form of a processor) for determining whether the first
window overlaps the second window;

20 means (typically in the form of a processor) for drawing in the second window;
and
. means (typically in the form of a processor) for redrawing at least part of the first
window if the first window overlaps the second window.

25 According to the present invention there is provided in a further aspect a computer
program product for use with a receiver/decoder, said computer program product (under
the control of the program) comprising code for displaying a window on a screen,
wherein the window has a background through which underlying objects are visible, the
receiver/decoder preferably being for use with a television set.

30
The computer program product may be tangibly embodied for example as software stored
on a storage medium such as a hard disk or volatile or non-volatile memory, or as a
signal.



recei ver/ decoder for displaying wndows on a screen, conprising: 15
means Woypeaeed |y in the formof a processor) for di sppeyigenidsést and
second w ndows, at |east the first w ndow having a backgr Lh%ji C

t hrough whi ch underlying objects are visible; neans (ty& ga "S/L'Wi

the formof a processor) for deterdfning whether the first w ndow

overl aps the second wi ndow, 20 neans (typically in the formof a

pr ocessbi§ COBPULEH RIGETAR nreduchmay dtharicomipnse epdefotidrawings frihy pf el | y i n
the foryiffowa Processor) for redrawi ng at |east part of the first

wi ndow i f the first w ndow overl aps the second wi ndow. 25 According -
to the present invention there is provided in a further aspect a :

conput r@8g j t | der, said - |
Comput o e, B AR <pliis e o' g EFRIGE G T pa or g
conpPi sICARFTC ERTBPHRRE 4 ipaw display, whdh desnproduct Sutherecomprides coden fdrhe

W ndow hagia ' rd.ving obj.ects. are visible,
t he recei_v%f1 g{glégg&earwgﬂg e%?}nwg&elﬁ%ég?g%&ué)éay%g[#dsn{%% fn set.
30 The teshiplaydhe pinsdomon piclsision sseyn.be t angi bl y enmbodi ed for exanple.
~as software stored on a storage nmedi um such as a hard di sk or:

vol atile or non-volatile nenory, or as a signal. WO 01/23995 -14
PCT/ | BOBeoepagater prograga Rragucy mpsefughersamprisgyr ogr am pr oduct may furt her

conmppi se cod®dt ®dr defi 'mng({f?;gg,@ he wi ndow. Preferably, the
di spl ayi ng code_i s agig%t ed teo I Sp g‘;’/‘k’a wi ndow whi ch fornms part of a .

5 screen corf9ff &7 dgEvang foremanns ehigcssin thawindows; gndoduct f urt her

conpri ses ca@ge R arraRdihE the e Eéﬁ&m i digp! ay wWith a video inage.
The di splayi ng code may be a%lapt egﬂO@tq%wgﬁé%Pay t he wi ndow on a

tel evision screen. The conputer program product may further conpri se:

10 coderHeqveitibn extetlisito @ coinptePhrobfh WollllP¥hmfmagdsy:f Or drawi ng

forcleé;round obj. e ta. i{l t he w ndow; "an
code for displaying a window;

code for defining the size of the window;

code for drawing foreground objects in the window; and
code for arranging the background of the window such that objects underlying the
background are visible.
20
Preferably, the code for drawing foreground objects is adapted to set foreground pixels
to desired values. Preferably, the foreground objects comprise any or all 6f a straight line,
- curved line, box, circle, triangle and typographical character, and preferably are adapted
to be drawn in at least two draw operations. Preferably, the foreground objects comprise
25 interactive controls.

The arranging code may be adapted to leave at least one pixel value unaltered in a region

defining the background. The arranging code may be adapted to blend at least one pixel

value with a pixel value of an underlying image, in a region defining the background.
30 The arranging code may be adapted to leave at least one foreground pixel unaltered.

At least one of the objects underlying the background may comprise an element of a web
page.



code for arranging the background of the wi ndow. The invention

ext endsva @zasgsonput er program product conprising: 15pepsuohfiss
di spl aying a wi ndow,; code for defining the size of the w ndow, code

for draw ng foreground objects in the wi ndow, and code MR RERgi ng
t he background of the w ndow such that obj ects under | y‘zng t he
backgrot}?{ 68§ %\!]FSI bI 20 Pref ahl t he code_ for draw ng
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straight line, curved Iine, box, circle, trlangle and typogr aphi cal
character, and preferably are adapted to be drawn in at |east two
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i nt erglctlve controls. The arranging code may be adapted to |eave at

| east” one pixel value unaltered in a region defining the background.
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backgr ofﬁ%ﬁ er3nqeN. s tﬂ?agﬁﬁl E‘o‘é%a?}ﬁ’s‘?’ Bihdgy Asfegting 'f’ﬁ“ll andowaean) bga st
one foregrrestedd pi xel unaltered. 0 O At | east one of the objects

under | yi ng the background may conprise an el enent of a web page. WO
01/23995 WTIMAH ia" -15 22 MR 101 Preferably, the conputer program

prodi@t Thetinvestiorcoangnds m%c@qdmbwgrdhﬁﬁhwlwﬁs{ngrt her wi ndow whi ch

s a backgr ouhwhlc rlying objects are visible. At
& 0 Sl g S ey

ast a part y underlie the further w ndow. 5

The conput er ccpﬂedgrrauupnngimetdramyg $ohatipawiag BffEdting afi QVErlyiRg widiawt Or i Ng
drawi ng it eonfeeline€r W ndow so that drawing in the further w ndow
affecti ng said W ndow can be corrected. 10 The invention extends to

a conputer program product, conpri sing:
15 The computer program product may further comprise code for determining a window
- which may be affected by the drawing, and for sending a signal instructing a client of the
window which may be affected to redraw at least part of that window. The signal may be
aJava event. The signal may be sent following each drawing operation.

20 Preferably, the computer program product further comprises code for suppressing the
signal for at least one drawing operation.

The invention extends to a computer program product comprising code for drawing in
a window, in first and second modes, wherein in the first mode a signal is sent following

25 each drawing operation instructing a client of a window which may be affected by the
drawing to redraw at least part of that window, and in the second mode the sending of a
signal is suppressed.

The signal may be sent from a window manager. The signal may be sent from a client
30 of a window, and is preferably sent by the client which carried out the drawing, and is
preferably sent to a window manager.

Preferably, the computer program product further comprises code for making information
relating to the transparency of the window available to the window manager.



code for drawing in a window, and code for nonitoring the draw ng so
that drghishsaf fecting an overlying wi ndow can be coirected. 15 The
conput er proSram product may further conprise code f%@ﬂ?%i ng a

wi ndow which may be affected by the drawi ng, and for sengug

signal instructing a client of thelgw ndow which may Rel dto
redraw at | east part of that w ndow. The signal nay be a Java event.
Thef si dueferably, the computef prdgparh n@odiRC Iglrdfeﬁ\]gbﬂﬁg?;&pafoag | 18P stofilg f

Pref er I ogr.am product further conprises code for
suppre%ﬁ%ﬁ%ﬁ“@%@ﬁ%g@eg@c&gst one draw ng operation. The .
I nvention extends to a conputer program product conprising-code for

drawi ng,_| ' in first and second nodes, erein in the first
node aqg%%r?gﬁ' \i{nsense uteT PTPEREN BrO %"te@Eﬁe’WM“ﬁﬁs fori spdipgsthe ucting -
a cl5 ennfophationdoitovindbw aiunagey, frefeablyds b sbsfge bhdia adimdiongafio redraw -
at least part of that wi ndow, and in the second node the sending of a
signal is suppressed. The signal may be sent from a w ndow manager.
Thef si Jhalsemding vf assiguial ﬁrla_plhbauﬂiréss? in d&pefdence v ﬂ%olwgolﬁﬂgoﬂ_smd _
prefer sent . client i C arriedq out .the drawing, and is
pref er g%-{déugsog‘%tméﬁ é] %%ensaw 1 fgpen W@P’éﬂ’iﬂ%ﬁ/@“ﬁh‘@ of thepyindawsor ogr am

product further conprises code for making information relating to

o103 BE BRbINE ke Biodll e Yok poriss oo dbirnding o Sen Jolsog o1
pr ogr asmpmbenafidrawing mat';ongﬁrei mgﬂ)eﬁm&ﬁw lgéﬁﬁg)dét&ﬁlih&ﬁn daviesetion @
o oduct i Spe Brd¥ing Sferlol Gl prefE b Gl e bR s 3o HBdtE 80 5 0 ¢ he

wi ndowl®hnager, preferably in a nessage or via a function call. The
sendi ng of a signal may be suppressed in dependence on the

i nformati on. The sending of a signal may be suppressed in dependence
on 15he Thetommim Prgmmd prodix mayy farthes compirise Ehde foo rauindveing [af legst pai RFoduCt
may fuﬂk%ﬁd&:@mﬂfch%?%%e& sending a signal follow ng a nunber of
drawi ng operations, fhe nunber preferably being deternined in advance
of 40 at |east one drawi ng operation, and preferably being greater

t han 1The&invéntiohlexteds to@ﬁpﬁﬁm}ﬁg-drawing in a windowing system, comprising:
code for drawing in a window; :

20 code for monitoring the drawing in the window and for sending a signal to at least
one other window which may be affected by the drawing; and
code for selecting a mode in which a signal to at least one other window is
suppressed for at least one drawing operation.

25 The apparatus may further comprise code for selecting a mode in which a signal is sent
to said at least one other window, following said at least one drawing operation. The

signal may be a signal instructing a client of a window that may be affected by the
drawing to redraw at least part of that window.

30 The invention extends to apparatus for displaying a window, comprising:
code for displaying the window;
a window manager for managing the display of the window; and

code for passing information relating to the transparency of the window o the
window manager.



15 The_conput er program product may further conprise code for
redr a3 east part of the wi ndow which may be aPEEEBW®148Fhe
_invention extends to apparatus for drawing in a w ndow ng system
conprising: code for drawing in a mindow, 20 code for noni tAgri ng t he
drawing in the window and for sending a signal to at |eask MAS &0t her

w ndow mmnmmag@fﬁﬁgq&gmgfgwa@%ﬂgﬁe_ and code for selecting a
er

node in which a signal to at |east one ot W ndow i s suppressed
for at | east one drawi ng operation. 25 The apparatus may further -

conpri serTHeGeh@nfiéd j | Nas A\ Sl . ] nt..to said
at rrFeast one. ot heﬁé’rﬁg%i\}v#g? gﬁp?%\%ﬁ %&é%ﬁgtﬁﬁzﬁg%@a%ﬁé%d?o:%&%ng

oper at i di?9e T disRlyiRg the pavigstor disnlayhin such ot way thah theanavigatort displaya

W ndos! tdbspriseet Rsisht G Hin Wrandich BitipBuA LT 2 At | east part

of that wi ndow. 30 The invention extends to paratus for displaying
a w ndow, conprising: code for displaying the wi ndow, a w ndow

manager TreinveRfddiftextens @iatBinsdt %rlaﬁ‘] qiﬁ!{) di\%‘]q i assing
information relating to the trgng]g%? nc;’mé tﬁ% n\é‘gg/q‘?%&ﬁ?e"%% ndow
manager .SCARER-GPIPR PCT/ | BOO) 01486 -17 The wi ndow manager may form

part of a vi cbdtafor KR RLArsand s8R 43HbwENS l%a@tvtﬁ@h}s?m&brv&ﬂ%(’geﬁ(t ends

to apparatus faqr. di splay]ng,a pavigator display, conprising ode for
di spﬁgyﬂ?@k&"‘?fg’%ﬁ%Pé&@FLWWquf_cmwab gy that the navigator
‘asm ay 5 cooqyfoséderfiinihgahttheBie st doRanieNshsahd {RBRPRIHBY:

ckgr ound. The\/é né%ntlon al so extends tqQ a conputer program product
for displayi ﬁ&f ht Wingdp the s é’é‘ﬁ‘,i“&ﬂﬁ‘ﬁri sing: code for displaying
first and secodedforvedriomnsy atddasi pRAcdf thé rst windbw ' thel B4t Wdﬁgoﬁa]aﬂ?
backgrogﬁ_rl\dsthrouﬁh v\v/\,hl ch underlying objects are visible; code tor.
determ '%&%S‘e‘}“ %? ‘the first w ndow overl aps the second w ndow,
codelfor drawing in the second wi ndow, and code for redraw ng at

| east .0f 1. irst . .windowif the first wi ndow overlaps the
secon dp\%ﬁ'l% dg\\llvenhgx? a{?o prowgmes a computer readable medium gavmg stored %ereon a
program for carrying out any of the methods described above, and a computer program

product comprising a program for carrying out any of the methods described above.

20 The invention further extends to a computer program product comprising a memory and
processor, the memory having stored therein an application, and the processor (under the
' control of the application) being adapted to carry out the method as aforesaid.

The invention also extends to a computer program product comprising a program for
25 carrying out the method as aforesaid.

The invention yet further extends to a computer readable medium having stored thereon
a program for carrying out the method as aforesaid.

30 . The invention extends to a computer readable medium having stored thereon a computer
program product as aforesaid.

The invention also extends to a signal tangibly embodying a computer program product
as aforesatd.



15 The invention also provides a conputer readable medi um having
storewoberemn a programfor carrying out any of thepcEisdeoase

descri bed above, and a conputer program product conprising rogram
for carrying out any of the net hods descri bed above.. 29 TMARVNB'bntlon
further extends to a corrputer prog &m product conpri si ng a nmenory and
process t he. merYD g @r\‘/? stor'}‘ﬁ t herein an a,pri)l I cation, and the
process Wﬁ% FhRProy PREAWS Sulistasally, a3 descabehwith t o
carry opferénve tmd\admaaraaémtnaﬁ@a&omﬁh@m N¢SWing®N al so extends to a
conput er program product conprising a programfor 25 carrying out
the nmethod as aforesaid. The invention yet further extends to a

conput eFeanitaslabbe ekt Wiy e aghtied iP618E atspfcfseﬂfﬂ methB PEHare %g be o4 -

carrgl ng out the nethod as aforesaid. The invention e

conpdit etPPlgd dih| BYmeambinatien i g f%ﬁ%dfelaﬁés eth anyc ®fpan erppapatagyr am

pr oduct regdiverfdetcien, dmpleps ngi bl'y
enbodylrr?g \é conputermgr ogrg%y%?% uct m %fg%gﬂ&%ﬁﬁ@gggg

PCr / 1BOT 1 4&6T exgmple pthepermap (he prn@dtdwmatum foy) displayiog iadmigatoret hod

and ap nd as

I 11 ust Bgflg%&hﬁﬁlﬁgﬁfgﬁdoﬁgﬁ]ﬁa 3;59%%&% ngs. Xi@%ﬁ?’ﬁé% ﬁ{éone é%%&& nmay
be appl9fadvindowitpa Windavemenagenckndsolood feat ures may be 5 applied in
any jgonbi nation to featur es relating to any of an appar at us,

recei ver/ decoder, uter program product, or conputer readable
medi umPrafeged if??é‘feil § Presgnt inyention emlltwb;e desgribesl, purely Hp ovaypgfar at us .
For o SRhpleditRreTah b fe ackhilbhe BhReD 81 LAICHR 2 T8t hOC of

passing intormation relating to the trans érency of a windowto a

wi ndow manager, and so on. 10 Preferred features of the present

i nventi on WFiguré 0éhdyes tﬂ@ﬁﬁfﬂt&%}e opé’ﬁglic)él &&tmeﬂglonggﬁgﬂl e, wth

reference tqQ.the_accgonpanying draw n ure’ 1 shows the

ar chi t ect ur S18YFe 31530p ‘F’aﬂﬁﬁi‘tfélfe‘i@[%/@?@ﬁefm system 15 Figure 2 is

a bl ock di amgam 3’%h<ﬁvsﬂ§§&'cﬂﬁéoﬁﬂ@69£’%ew§‘/&%&r3 shows the

archi tect ur% 2 recei ver/ decoder,
igure 4 shows structure of a graphics system;

Figure 5 shows the interrelationship of various windows;
Figure 6 illustrates the principle of transparent windows;
20 Figure 7 illustrates the drawing of an object which underlies a window;
Figure 8 illustrates the management of redrawing in a transparent windows
system; '
Figure 9 illustrates different modes of redrawing two overlapping windows;
Figure 10 illustrates the relationship between applications and the window
25 manager;
Figure 11 illustrates a typical sequence of drawing operations dun'hg the
redrawing of two windows;
Figure 12 illustrates a screen display of a web browser;
Figure 13 illustrates a further screen display of the web Browser;
30 Figure 14 illustrates a further screen display of the web browser; and
Figure 15 illustrates a further screen display of the web browser.



Figure 4 shows structure of a graphics system Figure 5 shows the

I nt er r vowwPeshi p of various w ndows; Figure 6 ill usPCHIRNG/0148¢
principle of transparent w ndows; 20 Figure 7 ill ustratesertﬁljf gdawi ng
of an object which underlies a w ndgw, Figure 8 i |1 ust rat R4
managenent of redrawing in a transpdrent wi ndows system Figure 9

Il lTustrates, djftferent des of redrawi ng two overl appi ng w ndows;

Fi gure %’gi'ﬁaﬂfietv?sé‘f%?s{pﬁb rel ati onshi p between applications and the
wi ndow Abovemisyef a digitg televisidn sybtemdtis shvws ireFigwyrp 1 ¢ The inecption neludés

drawi ng ope [ [N e ] f it R WM %qq, [ 6 12
i1l ustrat enégsgls'.s%r?lgeeﬂ%g%]s% ay tgk%g%\%eaéys%?log@%ﬁrt; | gtﬂu‘?e | u{s;'(taz rates
a furt hecomspression YBtspI tayrapsmit pempretsed digitalesignals) Irimnre detail, MPEGSA r at es
a fur §NeorE M HatpliatasPlonkDRAURR oGP SEral A (FHAUNS aFicam of
iIIus?ra‘E(_)ggﬁa, furtr?er screeer]} d1I%§D| af o%;wtsh%n web bro er?ao 8mV\?) ' ,
01/ 23995vipesr sigpgle) Olbrs@mpressar Disngepncetyq tpjagmmeliiplexen and; sstagblesydsbem An
over vi evqi]g{agg5gi gital television system1 is shown in Figure 1. The

i nvention includes a nostly conventional digital television system?2
that uses the known MPEG 2 conpression systemto transmt conpressed
di gi tal Th@gmaltiplexend roeieegdeplaradlity dfHtthe? irfput sighdls 2ssemblesithe gar3peradcast
centre receiv Wl i L .Str | ¢ r of . _video
oi gndps) Semand pisilleb b S RaB IR { bR b 5ghe Blosfg] e
‘Sranbl evia4linkage| Y.ndiiph San ofheoursgl takp| &xwaide 4varietyeiof eformas ghelndingty of

rther Hé%iﬁmﬁﬁi%ﬁlirﬂé??ﬁf%@ﬁﬁ etraasﬂﬂéeﬁe&oméggeééﬁ%emmﬂm
transmts conpressed digita S|gna s toatransmtter of the
br oadcas$ ¢ paatellitetranspopd g &, wherg they preclgstromically pracessed pud broggeast
vari ety @b nbtinaEdownGihi! 0t 1dGarth k662100 CeitioRdNy it thHekfsrm Jitaatid owiiedi t t er

6 transmts electro netic. signals yia i 8 to s.a satellite
tr anggo nfdFni§d gméﬁgﬁ%fy éﬂ‘g t%l"%‘lf’pr Eﬁp *°§/gﬁ9588%s§%°e\l\%rtgﬁﬁa.tﬁf‘ﬁ cast
course possible, such as terrestrial broadcast, cable transmission, combined satellite/cable
links, telephone networks etc.

The signals received by receiver 12 are transmitted to an integrated receiver/decoder 13
20 owned or rented by the end user and connected to the end user's television set 14. The
receiver/decoder 13 decodes the compressed MPEG-2 signal into a television signal for
the television set 14. Although a separate receiver/decoder is shown in Figure 1, 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

25 atelevision having a receiver/decoder integrated therewith.

In a multichannel system, the multiplexer 4 handles audio and video information received
from a number of parallel sources and interacts with the transmitter 6 to broadcast the
information along a corresponding number of channels. In addition to audiovisual

30 information, messages or applications or any other sort of digital data may be introduced
in some or all of these channels interlaced with the transmitted digital audio and video
information.

A conditional access system 135 is connected to the multiplexer 4 and the receiver/decoder
35 13, and is located partly in the broadcast centre and partly in the receiver/decoder. It



via notional downlink 10 to earth receiver 12, conventionally in the
f or m 30 &28995h owned 15 or rented by the end user. OHCIVIBOG/GIA8EOOr t
channel s for transm ssion of the data are of course pBé’sMﬁReZﬂ%uch
as terrestrial broadcast, cable transm ssion, conbined satellite
cable 1links, telephone networks @c. The signals received by

receiver mitted t n.inteqrated,.receiver/decoder 13 20
oot Epaty& Bt End LRI Rcl e (RS BB SR e 5 adiE Sifedfast

"t el evi suppliesetA smMartciii capableiof dediphering messh@esdelatinieto dotnetcialingfies ed
MPEG 2 ,signal_into a {.el evision signal r . the televisiaqn sef 14.
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r ecei vdnserietintbethe reagivaldscoder] halsingthe acceivet/égoadrdd a6l gmbAtard, the

t el eyi si on. u herein,. term receiver/decoder" includes a
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tel evi snade. havi ng a receiver/decoder integrated therewwth. In a

mul ti channel system the multiplexer 4 handl es audi o and vi deo

i nformation received froma nunber of parallel sources and interacts
Wt h t s mestiomred tabeve, prograhmes deashittedi®y the'kpstemtar© 3crainbleg & the

correspondi f channels.. In addi.ti.on to audi ovi sua] .30

i nf or Mt ¢ A%ﬁg’&ﬂgg%g%g?s peInF’E,yBF?Ibg?s 8?P1§H3° BEHSEP U2BISHPT BEBS ¢t al
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with th 1: h okt alwaudio and video information. A
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t he r edegether Witk cosrol wond b3 destrainbling|of tieet duth, fizrcbhiyoli worti litselbbeiagic ast
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tel evi si on broadcasts fromone or nore broadcast suppliers.
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An interactive system 16, also connected to the multiplexer 4 and the receiver/decoder
13 and again located partly in the broadcast centre and partly in the receiver/decoder,
enables the end user to interact with various applications via a modemmed back channel
25 17. The modemmed back channel may also be used for communications used in the

conditional access system 15.

Receiver/decoder

Referring to Figure 2, the elements of the receiver/decoder 13 or set-top box will now be
30 described. The elements shown in this figure will be described in terms of functional

blocks.

The receiver/decoder 13 comprises a central processor 20 including associated memory
elements and adapted to receive input data from a serial interface 21, a parallel interface




Is well known in the field of pay TV systens. Typically, scranbled
data iWORI/ZI8Pitted together with a control word forPCEEBesess i ng of
_the data, the control word itself being encrypted by a so-cal]ed
exploitation key and transmtted |g encrypt ed form 15 7rieM M&B rAlbl ed
data and encrypt ed control word ar& then received by the

receive | t
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r ecei ve2Agadbeifentipenel@f thedecodtre encrypt ed control word and thereafter
descranble the transmtted data. A paid-up subscriber will receive,
for exanple, in a broadcast nonthly EMM (Entitl enment Managenent
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.condi ti gure
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30 cmﬁé%ll angflemeialatenisto s¢reinm andhdentridglafe) theisatellite Itﬂambmssiasbafoﬂaed in
.ar M5 Obeihp Fiftkrea2Ad delﬁﬁlﬁfl'équbgvtﬁcﬂ}t]?sd ecei ver/ decoder 13 conprises a
e

ntral processor 20 inc assocl ated nenory el enents and
adapted to receive input data froma serial interface 21, a parallel

i nterfang W6 thlhé3R&igded/ dn%ﬂﬁ%%ﬁ T@Iireﬁilabgy g WO?Q%}&R& ' cofle E&dem 23

(connected to the nodem back Channel

cont act §ontzeilinghigh level fypetions ﬁ'@ pregerably éh‘d@é@M@' decad¢e 18 For vmec oder
i s agdi Wh@fﬂﬁxle leiid BsdAPIshibnt e SRELOMEMbIRRMLD] 25 8% Blindd Ytjét £ of ﬁi@t e 5

cont rol ontrol unit 26 and al so, possesses tvvo smartcard
reader s S°£9°n ‘?aé“a&ei?}’t'séﬂ’ $<b 1¢ and Pressee aoYahéermlqupﬁednsww segugree29, 30
r espect hssediyted With thetftton igythOn smartcard reader 28 engages with an

i nserted subscription card 30 and with a conditional access unit 29
to supply the necessary control word to a demnultipl exer/descranbl er
30 t o eAalterattive application proposes menus and executes commands at the request of the

20  end user and provides data related to the purpose of the application. Applications may

be cither 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.

25 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 umit files, instruction sequence files, application files and data files.

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

30 and a ROM volume, but this physical organization is distinct from the logical
organization. The memory may further be divided into memory volumes associated with
the various interfaces. From one point of view, the memory can be regarded as part of
the hardware; from another point of view, the memory can be regarded as supporting or
containing the whole of the system shown apart from the hardware.
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he, r ecei ver/ dec contains five tware layer

or gani AderagoMeiaCompmand and Gontr Ob@SMGC), iNgsweskeRilecServer (IRS) or other

recei vep}&g@cggder and with any operating system Referring to Figure
3, the various software |ayers are Application Layer 50, Application
Programm ng Interface (APl) layer 52, Virtual Machine Layer 54,

Devi ce Ih@jetivd siplititivas aféaﬂﬂhdah&s Qi RS fihtemc/ \bmi,dm%ﬁm#ﬂx% 8.
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B AN bSO G 28 BIECTaiA ARoeTIn et Helpbankime applifafions

resi de Iihd pdinesI Various security features are provided for these downloaded apphcauons and
data, as follows:

. Nothing can be downloaded to the receiver/decoder without first having been

authenticated for the intended network, which prevents any unregistered software

25 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.
o _ The system can interface with any conditional access system that makes use of

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

The following resident applications are used to manage interactive applications:
. Boot. The Boot application is the first application launched when the
receiver/decoder is powered on. The Boot application starts the different
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in the \APtLayerMachine, the first being the Application Manager.

Appl i catana PABRYSH provifes 'ﬁ%ﬂl 16 i R Bes B RS LT Qgﬂ?c%uérp geve{gpgegtc tive
It includes several packages that make up this high-level API. The packages provide all

the functionality necessary to run interactive applications. The packages are accessible
20 by the applications.

. In a preferred embodiment the API is adapted to run applications written in the Java
programming language. Furthermore, it can intexpret' HTML and other formats, such as
MHEG-5. Besides these interpreters, it also includes other packages and service modules

25 that are detachable and extensible as requirements dictate.

Virtual Machine Layer
The Virtual Machine layer 54 is composed of language interpreters and various modules
and systems. It consists of everything necessary to receive and execute interactive
30 applications 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
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20 o 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 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.
25 o 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-language support. |

Furthermore, the DAVIC resource notification model is supported so that client resources
30 are efficiently managed.

Device Layer
The Device Layer 56 includes the Device Manager and devices. Devices are software

modules which consist of the logical resources necessary for management of external
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graphic w ndow,aq obj ect managenent as well as a vectorial ton
engi ne AT{%3 PHHFHATATAGE8Y9Rge support. Furthernore, the DAVIC resource
notif§cation nodel is supported so that client resources 30 are
ef fici entl§ masna%ed. Devi ce Layer The Device Layer 56 includes the
Devi ce NERBIGSYSRI devi ces. Devices are software

The Graphic System 60, which is part of the Virtual Machine 54 will now be described.
Referring to Figure 4, the graphic system graphic system comprises widget tool kit 62,

which allows graphic objects such as buttons to be drawn, windowing system 64 and
20 graphic library 68. The windowing system 64 manages a multi-window system in which
applications may draw and resize windows. The application which draws a window is

P referred to as the client of that window. |

As an example, an application may produée a window having a menu of choices in one
25 area of the screen, while a video image is shown across the whole screen behind the
window. In this example, referring to Figure 2, the menu is produced by CPU 20 while
the video comes from video decoder 34. The two are mixed in the graphic processor 26,
under control of CPU 20. More complex arrangements are also possible, with multiple
windows each having still or moving images within them.
30
The windowing system maintains a window tree, which defines the relationship between
windows. An example of 2 window tree is shown in Figure 5. Referring to Figure S, the
window 72 from which a particular window 70 has been opened is referred to as the
mother, windows 74, 76 which were opened from window 70 are referred to as daughters,
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window is d ared a t:ransparent window. In thJS case, the two ob_]ects 108 110 are still
visible, but the background 112 is now transparent such that window 100 may be seen

throughit. In the example shown in Figure 6¢, the background 112 is simply not drawn.

20 Use of transparent windows allows independent designs to be created in different
windows, while allowing images in undér]ying windows to be seen through overlying ,
windows. The present system also allows multiple windows to be displayed, which may ‘
consist of a combination of transparent and non-transparent windows.

25 It should be noted that a transparent window may have a background which is completely
transparent, or it may have a background with a certain transparency factor, in which case
the background is blended with the underlying objects according to the transparency
factor.

30  Specific mechanisms are provided to manage transparent windows. These mechanisms
handle the situation where drawing takes beneath a tansf:arent window. As will be

explained, such drawing may result in corruption of images in the transparent window
unless specific action is taken to prevent this.
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wi ndow conpl etely™ obscures the underlying wndow in the area which
is cdfmon to the two windows. 15 Figure 6¢c shows the same situation
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that a trapsparent w.ndow. .nave ackground which is conpletely
transpar%ﬁ[}?&&d%?vtwmhgf%?}geﬁsé“g’%ﬁﬁﬁﬁﬁﬁﬁm%‘th a certain transparency
factor, in which case the background is blended with the underlying
obj €S ?‘ﬁcca%BQé %Jnge Mk%eﬁtg ?s'lﬁﬁ)s%fae@%ﬁgm&s 8. Referring to Figure 8a, the area

‘ enclosed by rectangle 116 is the area affected by the drawing of line 114. The windows
’ system then-identifies window 102 as a transparent window which lies over affected area

116, and an Expose Event is sent to that window. Referring to Figure 8b, the part of the
window 102 which is affected by the drawing is indicated by rectangle 118. The area

25 within rectangle 118 is then redrawn by the client. As shown in Figure 8c, the parts of
window 102 which were corrupted by the drawing of line 114 are thereby redrawn, so
that the objects 108 and 110 are no longer overwritten by line 114.

The above mechanisms allow an application to draw images in a window even if it is
30 overlaid by a transparent window, without corrupting the images in the overlying
window. '

The number of Expose Events which are sent to the overlying window (that is the number
of times that the overlying window is redrawn) is proportional to the number of draw
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over affected area 116, and an Expose Event is sent to that w ndow.
Ref er r iIngha preferrgd, F@b%menthéiep’anlom ndie pavirmdenmayOdfineitihfollewindgf ect ed

by the Mng%th% 85k BVentSCt angl e 118. The area 25 within
rectangle 118 is t en r r awn lgy the client. As shown in Figure 8c,

the parts of
20 - Clip All: normal function in which all windows are taken into account

- Ignore Inferiors: daughters and their daughters are ignored
- Ignore Sisters: sisters and their daughters are ignored

- Ignore Others: all windows which are neither sisters nor daughters are ignored
- Ignore No Background: all transparent windows are ignored
25 - Ignore All: all windows are ignored.

Windows which are excluded from the clipping calculation do not receive Expose

Events, and thus are not redrawn. For example, it might be known that sister windows

never overlie the window in which the drawing takes place. Alternatively, it might be
30 decided to postpone redrawing all transparent windows until the drawing is complete.

Once the drawing is complete, any affected windows may be redrawn. This is done by
monitoring the maximum and minimum coordinates of the drawing. When the drawing
is complete, the win_over_mode parameter is then set to clip all. A virtual rectangle is
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In Figure 9b, which corresponds to a variant of the preferred embodiment, a typical
‘ sequence of Expose Events is illustrated, following a decision by the window manager
to redraw part of Window B. Expose Events 160 and 162 are sent to Window B 152 and
Window A 150 respectively. Window B, receiving the Expose Event 160, is redrawn,
25 thereby generating a further Expose Event 164, which is sent to Window A. Window A,
receiving two Expose Events, is therefore redrawn twice.

In Figure 9c, illustrating the preferred embodiment, information regarding the
optimisation of Expose Events is made available to the window manager by means of the
30 window attributes of Window A 150. Taking into account thisv information, a further
Expose Event 170 is initially only sent to Window B 152. The subsequent redrawing of

Window B then produces the required Expose Event 172, sent to Window A 150 so that
it is redrawn only once. |
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centralized control, spéed, and so on are afforded by integrating the management of

20 transparent windows into the window manager.

With reference to Figure 10, the relationship between the window manager and the clients

(applications) of the windows is now described in more detail.

25 Each window 2010, 2012, 2014 on the screen 2000 has a corresponding window
definition data block 2020, 2022, 2024 respectively. Each window is also associated with
a particular client (application); in this case, the window 2010 and its corresponding
window definition data block 2020 are associated with a first application 2030, and
windows 2012, 2014 and their corresponding window definition data blocks 2022, 2024

30 are associated with the application 2032. A window manager 2050 manages the whole
system, and has access to all of the window definition data blocks 2020, 2022, 2024 and
can communicate with each application 2030, 2032 by the use of events, messages and/or
function calls. '



to redraw part of Wndow B. Expose Events 160 and 162 are sent to
W ndowwid o128d9snd W ndow A 150 respectively. W ndow BCEBO#IMENg t he
. Expose Event 160, is redrawn, 25 thereby generating iuu; d’ler +Expose
Event 164, which is sent to Wndow,A Wndow A recdi ir‘é W Expose
Events, is therefore redrawn tw cé. I F gure 9c, illustrating the
preferred enbqdi t... info tion regarding the optip sation
pose Ehemaany SERiion e Pt coms e oRBErIE Sgartg BrsRlor « he
. 30 Wi ndaye abirespatding wihdoW, ndehvad\ tHeb Size, Tikitiog, botler siple amdt mbddssof
I nformation, a fu thﬁ@' Eggos_ﬁ) Event 170 is initia I%Wgal sent to
W ndow EPehayiouryad MGidimg, fat, Po_Og4 W, Mapagsmen Bik g8 aé?%f'd es the
‘I equi r edexipples enfbmediibn fegZding @i trdnSpaféritd o #inkdo® can alsb bt stotdd ih the
. redrawn only aonge,. V%) Oé{@?1$ 995 PCT/ 1 BOO 01486 -30 2 2 MAR 2004 The
anifiph ¢te ragk-

wi ndow aVIfeE el nes the optimisation of the Expose Events
in the preferred enbodi nent has the nane of -no_bg w n_managenent

(for no backgroun wi,.ndo nagenent,), and takes the value 5 -
hut ot | B IR ER T b SRS roeer e B frisBr ey Lot 208 sont
to trangprfadih the widdow defirbtidvbdatd Bloclo2020 blyhseausof ofimcticarsail\ @042 80/ e
finished, the.client c functi SendEvent ToNoBgW ndow), t o
speci fy PHRIBITYFHangger h%:ér &VM&(%f &?ﬁel?‘f ﬁn%so&gﬁ?&glhodv F&h e
coor qonaiesmapacisfsyntrtg thewwindowngamgeafviaothetmednsgor startd diyeatly; intthe s
nction deterni nes Z of.. t t.ran ren | tQ lch it
@0 | PewSod iR B RGRAPD. Bacits s ORRARY SY IR A0 bt
| nf or mat foObeing ghledio nepmrhindcatg withi hat wimdowf mahagers 2059, eappBcatioys can
course be made avail ab to t W ndew [ARVA s, such
as funct‘?"E')‘H“‘EIB%?I%1 (gfec%h&ggeno%gﬁi‘geﬁ’ e dg%heggsgﬁegxgagﬁ@fb&?n&? ﬁéka ove t hat
many advant ages, such as overall efficiency, ease of use, effective

COUE 1L UG FekEnck kifiiel { RS BARBI in WIS oVERBHAETAI0RRHR rBEhH

pres once, 1n | ndow manager ‘Instead o ral times in
di f f er enwillapgw jbe alesasibed, illustrating sha akayedeatunes jof thedefarredyrrdrayong of ar e

af f orded | NG uﬂ%ﬂm
into them{/%n){l#ggvt’\.fag nflagrg,}ﬁd\t}\?’tskrim?e gre Cé@{:gf%f@éx?&?ﬂ?ﬁtfdﬁ ¥e

r el at i onwindpws intquherwindew unanaess: farfhigexamplg. ikepats g’ﬁtdgnoeted by like
numerals.
20
" The contents of the two windows C 2100 and D 2102 are shown in Figure 11a. Window
. | C 2100 is transparent, and comprises a triangle 2110 and a rectangle 2112. Window D
2102 is opaque, and comprises three vertical lines 2114, 2116, 2118.

25 When displayed on screen, with reference to Figure 11b, the two windows overlap as
shown, with Window C 2100 overlying Window D 2102, partially obscuring the contents
of Window D. '

With reference to Figure 11c, a refresh event occurs in relation to Window D, causing the
30 opaque background 2120 and border 2122 of Window D 2102 to be redrawn, overwriting
the overlying transparent Window C 2100. In addition, in the first drawing operation
performed by the client (application), the first of the three vertical lines 2124 is drawn.
It is noted that, in the present example, the window manager does not redraw the
overlying window after drawing the ‘system’ areas of the window (the border and
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In accordance with the methods described above, one of two procedures may be chosen.
The first procedure is as follows:
1. Set the win_over_mode parameter to Ignore No Background
25 2, Perform the ten drawing operations. No Expose Events are generated, since all
transparent windows are ignored.
3. Set the win_over_mode parameter to Clip All
Draw a virtual rectangle which encompasses all areas which have been. drawn in.
This operation generates an Expose Event which is sent to the affected windows.
30

The second, shorter, procedure which may be chosen is as follows:

1.  Setthe no_bg_win_management attribute to Let™zDolt
2. Perform the ten drawing operations. No Expose £vents are generated, since all
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This method of redrawing offers the advantage of redrawing less frequently than if the

20 redraw occurred after each drawing operation, but offers a further advantage of keeping

the screen refreshed relatively frequently in the event of a large number of consecutive

' . | drawing operations being performed. The number of drawing operations to wait for
before refreshing can be almost any number, from 1 upwards (but typically would be

between 1 and 1000), depending on the current processor load, for example. The

25 handling of the counting and redrawing may be handled either by the client or by the

window manager.

Use of the optimizations described above with regard to the deferral of redrawing of
transparent windows allows an application to use transparent windows with a

30 considerable reduction in the amount of processing involved. This is of particular
advantage in environments such as receiver/decoders where processing power may be
limited.

Further advantages particular to receiver/decoders are also afforded. For example, the
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Wi NAOWS wigh reference to Figures 12 to 15, a further example will be described, concemning a

particular application of the transparent windowing system described above: namely, an

15 Intemet browser application for a receiver/decoder.

Figure 12 shows a screenshot of the main screen navigator display of the Intemnet
browser. The main screen shows a vertical chain 1100 which includes the main menu
which includes various buttons as a linked list. The buttons are linked by link elements

20 of the chain. The butions shown in the chain 1100 of Figure 12 include the
RELOAD/STOP button 1110, the PREVIOUS bution 1120, NEXT button 1130,
HISTORY button 1140, BOOKMARK button 1150, SETTINGS button 1160 and the
QUIT button 1170.

25 The main menu chain 1100 is arranged to be superimposed on the hyper-text markup
language (HTML) document to be displayed on the screen 1101. In Figure 12, no HTML
document is displayed and the screen 1101 is blank apart from the main menu chain
1100.

30  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
television remote control. When an HTML page is displayed, any button of the remote
control calls the chain 1100 (toolbar). The chain 1100 can also be turned on and off by
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Each gf 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
25 widget class is associated.

A look includes, amongst other things, a definition of colours, so that any widget instance
which is associated with a particular look instance wiil use the colours defined in that
look instance. In one embodiment, a look defines several colours, such as black, dark

30 gray, middle gray, light gray, very light gray, white, and highlight colour. Significantly,
and in addition, it also defines a transparent colour.

Figure 15 shows in more detail the top-level chain of navigator function buttons (1410)
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the main screen navi gator display b?gt'he | nt er net brO\/\rscr'-:zre.22 Thezprﬂéi n

screen s igal. chain 1100 which,includes the main nmenu

whi ch in?ﬁgu e%] é\ﬁ%&%o‘ﬁug Rk a%e%ef’aﬁfm’é’y\?qng?m?}mé)-buttons are

i nked by Iink el ements 20 of the chain. The buttons shown in the
chain 11 of ..Fi 12 include.the .RELOAD/ STOP button 1110, the
PREVI ousgg l‘}%e{‘é‘ﬂh%ég‘,”°ﬁ€k$’°ﬂﬂﬁ‘ 5%6?1@??58}% esrege) b fmaim meau)(1410)
BOOKVARKwhich fsoronipb§d,of SEeiES biutio, t 2 Butlckio eARdvilp & receidghiaP b éﬁaﬁl 170.
25 Thg nai nr{rg)elinu ch‘?i#déioo iIT rag}g@gd to be superinposed on’the
hyper 2t e IEEA P Bg‘ets %h'ﬁ‘m SFARIHES SWS5 ENerssH Reneethabportehe
screen l@Addow)rebdighdtiee fddas. N0 HTML  docunent is displayed and the
screen 1101 is blank apart fromthe nmain nenu chain 1100. 30 The
user has a controller wth which he can navigate between objects on

the screnthd 1ight of the gbbvegbie Gl RfinTare dhat th&@F Lorfells § SiSidow NN Ss is
pr esent xarrgl t?.e controller used is a television remote’ control.
fvep dse

When an 1gurg; 1oy ths packeround of gaehhef thesewindewsrist amrangesitorbel
cal | $0t heanspumerty, chafQuetip lidvang eachBBtt&6¢ the tbbfiar %g%p%%g a?ﬁm&%ﬂ%d on

and of f WO Q1/23995 PCT/ 1 BOO 01486 -35- 2 2 e user.

Fi gure 11§¥5§Fﬂ5’\7\?g °(bh°§8§% havernaprategily Bonrrecizagulagshape whra ovestaidremtheopen. L
| n Fi gurigtekikt browsee PAPaM| £34% ek > hi j igure
14 shows, howe vhen Lhg hi ghl i ght i e dcdignt B Wells ﬁ%ﬁ’g"'ﬁ‘%ga

"t ool t | flex1bUimhisgan gllow a mmare fompact srangsment of thebettans G theensequentt he
present adxangdee, the tooltip appears as soon as the relevant icon is
hi ghl i ghted. The preferences could be set so that the tooltip
appears after a delay when the button is highlighted. The text box
1122 10 TheGtrubiuse ildefun&iicd of thé&XbhWSIn [¥afsl chbfd: 9f the
PREVI OU .but‘tﬂgé 1129. .. By actiyvati r}g}gﬁ?@g}aﬁéﬁﬁéﬁn&bg’% de

pr essi n$SCHECGE QFe detail in can RatenfrAnplisation e H939Q83213dn themanmusf page
vi ewed. Cana+d@ehnd@lies, SodfAdddyfileaW t he above navi gation chain
(anongst other things) will now ‘

20 It will be understood that the present invention has been described above purely by way
of 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.

25

Reference numerals appearing in the claims are by way of illustration only and shall have
no limiting effect on the scope of the claims.



15 be described, before returning to the discussion of Figures 12 to
14. One particular application of such a w dget set is to provide

wi dgets in a GQJ display of a receiver/decoder for digital

tel evision. Anongst other things, the wi dget set contai@s? &ARsggpsof
primtive wi dget classes 410 including;.anongst others, w ndow and .
di al ogue box franes, a slider control, a push button, a check box, a
text field,ceapmMg text editing box. 20 Each of the w dget cl asses

i npl ements net hods and event handlers to control operation of the
wi dget. The w dget classes may al so contain nethods for draw ng sone
parts of the vx11dget Afdrk!ﬁﬁ&ﬁispl!a%in@é dzﬁfdﬁ%n[irsa’éétﬂﬂ?e@eiﬁﬂfetv@iﬁdﬂvﬁlﬂasa
appear ance or. "l oqk' r t.ne wdget, the wdgef classes. |nva

o g e REEOGH tropoudimasiigs sieeie Hobfh beefied SSee g o

cl ass i s5 atgaceceiverldecéder,ahdreteivet/detoder poferalglg being foetisetvithageevision set.
definition of colours, so that any widget instance which is
associated with a particular ook instance will use the col ours
defined in that 2.1 ool metistdanaeding 1 Claien k mhedinthebackgrotralik substantirdly
several col gur ch_as bl ack, dark 30 gray, mddle gray, |ight
gray, very c??’@%ttel%#%n??ar%'l te, and highlight colour. Significantly,
and in addition, it also defines a transparent colour. Figure 15

shows iy, nore detail - i n..of i . i
but tons ¥ 1410) 30, 017 SYGE e el SO Err % SRR OB ling M e |
portion of ofithgerindeye vi si bl e beneath (1411). 2 2 MAR 2004 As
menti oned previously, the nmain screen displays a vertical bar (main
menu) (1410) which is conposed of a series of buttons. A button is
effectively a réct angieshodgecosdingioanyobthppre¢eding claimsphgreingbe window
pi xel s). WrghstpaR o84 %&n%m?ﬁﬁﬁ%)é wittHo®/ displayZ88 ehe thétRbd ARREr cofniriBetoW)
receives the focus, In the I'jght_ of .the above, one can sunmarize that
each zoht icembinijebiowinda dispiak With a vidsedm88d from Fi gure 15, the
background of each of these w ndows is arranged to be 10 transparent,
consequently allLowi ng each button of t t ool har (conprisi ng an.
interactive foregr ogﬁlfgt?gja@?%ém@@ﬂ‘é(\ﬁ’g%&r?r%?ﬁ 58]%}’?{15!‘1"\'3\‘?5 ?‘igﬁﬁrb?ﬁtﬁul ar
shape- when dxpRying ki@ viiddwien a teldvisidiaicrebi.owser . Apart from all owi ng the
designer of the Internet browser nore flexibility, this can allow a
nore conpact arrangenent of the buttons with consequent advantages.
20 6. A method according to any of the preceding claims, further comprising

the steps of:
defining the size of the window;
drawing foreground objects in the window; and

arranging the background of the window.

25
7. A method of displaying a window, carried out by a receiver/decoder and
comprising the steps of:
defining the size of the window;
drawing foreground objects in the window; and
30 arranging the background of the window such that objects underlying the

background are visible.

8. A method according to Claim 6 or 7, wherein the step of drawing

foreground objects comprises setting foreground pixels to desired values.



15 The structure and function of the above Internet browser and

navi gation tool bar are discussed in nore detail in European Patent
Application No. 00300832.3 in the name of Canal + Techrszhoﬂbﬁ?

Soci ete Anonyne. 20 It will be understood that the preseft g%tion
has been descri bed above purely by 8_of exanpl e, and nodifi cations
of detail can be made within the scopg of the invention. Each feature
di sclosed in the desc¢riptipn nd .(wher [ ] ' and
drawi ngs may beSpr ov?‘d@%’ﬁ?‘ﬁﬁdgﬁrgﬁl(get&taﬂ/ Oggﬁlﬂﬁg g% hg%’g%%‘%?ﬁ %tfd ergér&ﬁld
conbi nat i objedfs @niprise bry onalt ofiarstraightslinep peraed g, ibax ¢ircle tridngle ande by

way of illustratio nly _and Y h 1L : t he
scope of t ﬁ@ogag}"ﬁgl. °?’?f§‘g‘e’cﬁ‘}ﬂ ’%Eé%’lb%ﬁa% 814 tl&t%vgngfﬁ)%&g#mﬂg

di spl aying a wi ndow on a screen wherein the window has a background
t hr ough I ch unger| yi | I8 R Y :
carried é(,)\Ihut 5 b@g'a récrg%gfécggid%l&g? ean¥ ﬁgb?‘lg?séfbgg gpg(&:%glgtppgére g?nz(iibl y
bei ng for wbjectsicomprsetinteraoiivicontrelst . 2. A net hod according to Caim
1, wherein the background is substantially conpletely transparent.
10 3. A nethod according to Caim1l or 2, further conprising draw ng
a frame of thelh nddvmethod ascording delarycefdrlaimse to d Oawhersin thawindow hagyi ng
clai ms, Whegehihdeh; i ERWeh WAIcHEnAEyingbjedis SR REVISHMIP! i Sing a

wi ndow di splay and the nmethod further conprises 15 conbining the

wi ndow #splay with a video inmage. 5. . A nethod according to any of
the preceding chgi NBA hbthbd@écosdinPd ahy16f Clhiimploatyi Iy vitkeeimitdiedsaey ofi a

t el evi sion screen 0.6. A nethod according to.a of the preceding
claims, furrARginghepaokeionnd cwgs%ﬁl%aﬁ'g‘gﬁdl?”ggqelpﬂﬁeﬂ}é/al?%‘g‘ag"rfglnoafr%lﬁg |
wi ndow, dr aefinigg ferbagkgasumd. obj ects in the w ndow; and .

15 13. A method according to any of Claims 6 to 12, wherein the step of
arranging the backgrourid comprises leaving all pixel values unaltered in a region

defining the background.

14. A method according to any of Claims 6 to 12, wherein the step of
20 arranging the background comprises blending at least one pixel value with a pixel value

of an underlying image, in a region defining the background.

15. A method according to any of Claims 6 to 14, wherein the step of

arranging the background comprises leaving at least one foreground pixel unaltered.

25
16. A method according to any of Claims 6 to 15, wherein at least one of the

objects underlying the background comprises an element of 'a web page.

17. A method according to any of the preceding claims, further comprising
30 determining whether an area underlying the window has changed and, if so, redrawing

at least a part of the window.

18. A method according to any of the preceding claims, further comprising:
identifying an area of the window affected by the change in the area underlying



arrangi ng the background of the window. 25 7. A nethod of displaying
a wi ndow, carried out by a receiver/decoder and conprising the steps
of : defining the. size of the w ndow, draw ng foreground o@ cts in

t he wi ndow, and 30 arrangi ng the background of the w n&o?v &gﬂ“‘t"nat
obj ects underlying the background arg visible. 8 A nmethod according
to Caim6 or .7, wherein the step of~ 7 awi ng foreground objects
conprises setting foreground pixels to desired values. 2 2 MAR 2004
-38 9. A netiord®ording to any of Cains 6 to 8, wherein the

f oreground - obj edéntifyingfordgfoRind odjeas incthe affdcted astay audght | i ne, curved

proterabl y are. drimeed it reger of W Ar AR e RSBy B0 o

according to any of Clains 6 to 9, wherein the foreground objects

conprise.interagt ve controls.. 11. rdi .
Clains 6°to 10, er g? rr?eéjﬁ‘gmsvl\cnhsr?c}fgw %a‘gﬁh&gggg%g%ﬁ%h@gﬁeeg?%rgﬁ& a?]
whi ch underfoysgrognd bpjects snda mckground thiobglewhith underlyimgrabiehts dreadsible b g
to any of %&L&Hﬁmﬁuhﬁ 11, wherein the step of arranging the
background ‘conpri ses Féaving at |l east one pixel value unaltered in a
regi on defi ni ngleteminingdthayan aned undeglying thexwindewi bas ehasgaddi ng to any of
Clainms 6 to 12, : j . i backgr ound
conprises | eavi ﬁmgﬁﬁh%ﬁg%%fﬁﬂggﬁ%ﬁ%ﬂﬂilﬁc%amrgzgi on defining

t he back@r ound. l.g@. fying foragenyng ebisetd infhe alfeciidharess and ains 6 to 12,

wherein the steReffwing@t Rist HePaR 3f thd Soro st SHjetes ia aRaUITes®RE aRhendi ng
at | east one pixel value with a pixel value _of an uaderl |1rLng mage,
in a regi orfheiBrEthef BEing GBS eRGW ARSERTVer/gecoter, thedes el %998?%5 °fa‘ff§ of
Cl ai ms 6 towitifta tetdvicRi set.t he step of arranging the background
conprises leaving at | east one foreground pixel unaltered. 25
15 . 20. A method according to Claim 18 or 19, wherein, aﬁer said redrawing step,
said foreground objects obscure, at least in part, the area underlying the foreground

objects.

_ 21. A method according to any of Claims 6 to 20, further comprising
20 displaying a further window which has a background through which underlying objects

are visible.

22. A method according to Claim 21, wherein at least a part of the first
window underlies the further window. .

25 :

23. A method according to any of the preceding claims, further comprising
monitoring drawing in a further window so that drawing in the further window affecting
said window can be corrected.

30 . 24. A method of drawing in a window, the method comprising drawing in the

window and monitoring the drawing so that drawing affecting an overlying window can

be corrected, the method being carried out by a receiver/decoder.

25. A method according to Claim 23 or 24, further comprising determining



16. A nmethod according to any of Clains 6 to 15, wherein at |east one
of the objects underlying the background conprises an el e nhﬁﬁf a
web page. 17. A nethod according to any of the preceding i 2004
further conprising 30 determ ning whether an area underlying the

wi ndow has changed and, if so, redraw gg at | east a part of the

w ndow. 18 A net hod accordl ng to any4 f the preceding clains,

further i dent i rea of .t he. wi ndo cted b
IR W R AT € R ML T A g S

i dent i f yi ngoffthe etndowrwhichrh®cieufictted toaredrbivaciced part efthataviddovedr aw ng at
| east the part of the foreground objects in the affected area. 5 19.
A et hod of displaying a window on a screen wherein the w ndow has

f oreground obj ecits amdmathbdadcordingrtd Cldim@igiwhaskin che signekislayavagvedtj ect s
are visiRle, the method including: determning that an area

underlyi ng the wi ndow has changed identifying an area of the w ndow
af fect ed by t he ¥hande niethoid crepariliing i tn Clainx @§ropR26¢l vdlejegc ths signal hie sent

af fected arga; e | east the part of the foreground
objects in ?’ﬂ‘éw%gg cﬁﬂémggeﬁe met hod being carried out by a

recei ver/ decoder, the receiver/decoder being for use wth a

tel evision set. ,k5 2 C 7t \Mkeﬁ.,ln
after said redr az\j/‘in ng%?@h%%g%?ﬂﬂéf gdr)gg?rg%nd g%(%ﬂé 0 cu%’ o Igast
in part 10t h%g%i@&adﬁéﬁépmwﬁ‘@ngﬁéefﬁféﬂﬂegr ound Ob] ects. 21. A rret hod
according to any of dains 6 to 20, further conprising 20 dlspl ayi ng
a further w ndow which has a_background t hrough which underly

obj ects are vi $bl eA pothohofdraying naemdﬂ“h&l%et@damwmmgm\ﬁ@%aat
| east a parﬁrsﬂﬁodeh@wﬁichﬁhgnﬁlﬂlm%llmﬁﬁ bdcl Arawfiy 6péfahbﬁinsmaﬂ@wm&5

23. Arretho rdln to an th recedln cl ai ns, her
conpri si ng gh'a?ya'?)aaﬁ@“%byatﬁ?gﬁaw M%%&f&@r‘%ﬁ% in

the fur tlﬂeran‘dllpﬁﬂaﬁﬂllh@i Se261id Mgde in which the sending of a signal is suppressed.

30. A method according to any of Claims 25 to 29, wherein the signal is sent

from a window manager.

.20 31. A method according to any of Claims 25 to 29, wherein the signal is sent
from a client of a window, preferably sent by the client which carried out the drawing,

and preferably sent to a window manager.

32. A method according to Claim 30 or 31, further comprising making

25 information relating to the transparency of the window available to the window manager.

33. A method according to Claim 32, further comprising storing the

information as an attribute of the window.

30 - 34. A method according to Claim 32 or 33, further comprising sending the

information to the window manager, preferably in a message or via a function call.

35. A method according to any of Claims 32 to 34, wherein the sending of a

signal is suppressed in dependence on the information.



said w ndow can be corrected. 30 24. A nethod of drawing in a w ndow,
the nmethod conprising drawing in the w ndow and nonitori ng t he
drawi ng so that draw ng affecting an overlying w ndow can gl‘
corrected, the nethod being carried out by a recei ver/deczoﬁje‘}mR 2&
met hod accor di ng to Aaim23 or 24, further conprising determ ning 2
2 MAR 2004 -40 a wi ndow whi ch may be -afif-ect ed by t he draw ng, and
sending a signal instructing a client of the wi ndow which may be
affected to redr%ﬁzv atA methed agardingdb atyheft Claims 26w 332@rhen&urtb¢kmdmgofa
according t 5 27. A
nmet hod accoér) S{'i%g% & m%ﬁénﬁe&cggg,ﬂegr:@rl%dls% t% Eé’%\s(’%(ﬁ)a |s sent

.foll owi ng each dravvl ng operation. 28. A nethod accordi ng to Cl aim 27,
further conprising S‘Jﬂpﬂ&ﬁéééc@&ghlg? agx}%félaﬂﬁ@ﬁ&% erc ?{%

drawi ng operation. A awng In a

conpri si Ag prsiznaldfoligwing ¢ innmbernefddrawing pperations. Shey ﬁambﬂsprg’@mbly bcmg
fol | owi ng eggdnficith AGvARSHSB 1A% dnb Atdwiig bfRtatidn, %u%%feraa; bRinpIgRARY
whi ch may be affected by the drawmng to redraw at l[east part of that
wi ndow, ~ 15tham¥ 3P0l é?r?@%il%cond mode in which the sending of a
signal is suppressed. 30. A method according to any of C aimns 25 to
29, wherein the sign sent froma w nag 20 31.

met hod accor di ng% o éh\ﬁ“e dgegerding 18 any %éﬂ gge?" ﬁ tfé“%‘?‘g‘?‘?&ﬂm?‘gg
sent  f nom @it l6adt part\of tid iado which alay Ye sffdtteddy the client which
carried out the drawing, and preferably sent to a w ndow nmanager.
32. A nethod according to Claim30 or 31, further conprising making
25 information 138l at iAnmethod tolfl drdwing) ipa fmeidoying sytstem mwﬂmwmhgabhe

to the w ndow,manage od aceo furth
conpri si ng YPERY iy Pﬁltoredg?ﬂdg%ﬂ%’f Sroease ﬁijegfqt Pe O WII;H t h‘(‘é’hl\‘fxﬁn ﬁlgﬁ\%e 30
34. A net hodfeated bydhm@rangCﬂm metB&l firth&3confpuising selectmgpy medep whinldiang
t he |nf r or
Via a foncengal st et e S AR RABBEBl B R nd oGRS O]
34, wherein the sending of a signal is suppressed in dependence on
the informationgg A method according to Claim 39, further comprising selecting a mode in

which a signal is sent to said at least one other window, following said at least one

drawing operation.
20
41. A method according to Claim 39 or 40 wherein the signal is a signal
instructing a client of a window that may be affected by the drawing to redraw at least
part of that window. '

25 42. A method of displaying a window, comprising providing a window
manager which manages the display of the window, and passing information relating to

the transparency of the window to the window manager.

43. A method according to Claim 42, wherein the window manager forms part
30 of a virtual machine. o

44. A method of displaying a navigator display, preferably for a web browser,
wherein the navigator display comprises at least one window having a transparent

background.



2 2 OR 2004 -41 36. A method according to any of Clainms 25 to 33,
wherein the sending of a signal is suppressed in dependence on the
rel ati onship of the wi ndows. 37. A nethod according to any of dains
25 to 36 further conprising sending -5 a signal follow nggaz MARD egg40f
drawi ng operations, the nunber preferably being determ ned 1 n advance
of at | east one draw ng operation, and2preferably being greater than
1, 3, 5, 10, 30, 50 or 100. 38. A nethod according to any of C ains
23 to 37, furthefs cofpmpdpdescordingte Glaimihgvherein by &ethod is Cagrediqytby 2

wi ndow whi s\ﬁpé'{?éf/&@od_@xf, HRGERHer/doded pPaRdrhvd bihg Fik AW With 4 RleRisi¥niOW Ng

systemin ich drawing in a wndowis nonitored and a signal is
sent to at | east one other wi ndow which nay be affected by the

drawi ng, the netdgmd f AR of QiPlEyiRE EhdS®E 66 & bddebnathBBitehod Beivp catied 15
signal to at |east one. other ndow, i s supgrgssed for at |east one
dr awi ng 5pe?‘%iWGﬁ?ceﬂ’ﬁ/d%WFéﬁfng%@B‘lgé‘?eﬁég 84T ai m 39, further

Icorrpri sing Sﬁl e cdisphyiriy ﬁ?ﬂﬁn&ns_ecmﬂi Whlgawﬁiiﬂnlaéstitﬁe S'E.ﬂéwﬁld(_)@alﬁai}ir@ta
east one ot her wi ndow, 0 .said at | east one draw ng

oper ati on. %E&?‘.m &%?&5‘?\8’8‘%88%%@’%{68“5%‘?%@3’9 or 40 wherein the
signal is a si gnizterminiypfwhether thg fastctindow oveflaps the sedond windéw;may be

af fected by the%ravvin to reqc,jmra at_l.east part of that wi ndow. 25
42. A net hod of ?vélﬁg ﬁ&ecgn w}?gS‘\’/v\i angorrpri sing providing a w ndow
manager 10hi ch nmeadrgeinghtieastpasiuf the foft witdowif thel fivet winddwparertips the second

i nformation rg\b‘gti ng to the transparency of the wi ndow to the w ndow

manager . 43"AYret hod accor di ng to Cl aim 42, wherein the w ndow

manager forns part 30 of a virtual machine. 44. A nethod of

di spl ayi ng a nay~gat qr .di rgqfn@' Ymb Qs ;}i\@aﬁ’l biONR Ef; £
wherein the navidgat o%&_x é?ééfpﬂgﬂ?}e\.&é%ﬁpn éigﬂ £ eas or]eyvm' ndowoﬁzrilv(i)na a
t r anspar entpro¢gsasorrfondisrlayipg 2 windaw ongowgreen, avherpin the windonohas g dbackemuag t o

_CI ai m 445 VHRkEh Whichend&iyipdbiestserd VikiBK, @b tecbiverddecoder preferably being for

use with a television set.

48. A receiver/decoder according to Claim 47 wherein the background is
substantially completely transparent.
20

49.  Areceiver/decoder according to Claim 47 or 48, further comprising means

(typically-in the form of a processor) for drawing a frame of the window.

50. A receiver/decoder according to any of Claims 47 to 49, wherein the
25 displaying means is adapted to display a window which forms part of a screen comprising
a window display, and further comprising means for combining the window display with

a video image.

51. A receiver/decoder according to any of Claims 47 to 50, wherein the

30 displaying means is adapted to display the window on a television screen.

52. A receiver/decoder according to any of Claims 47 to 51, further
comprising: ‘

means (typically in the form of a processor) for defining the size of the window;



recei ver/ decoder, the receiver/decoder preferably being for use with
a television set. 46. A nethod of displaying windows on a screen, the
nmet hod being carried 5 out by a receiver/decoder and conprising the
steps of: displaying first and second wi ndows, at |east the &‘i éSt

wi ndow havi ng a background through whi ch underlyi ng obj ecd ¢ HAR 2004
vi si bl e; determ ning whether the first#3w ndow overl aps the second

w ndow, drawing in the second wi ndow, and 10 redraw ng at |east part
of the first w reeans (typieall irfthe formaf anteceswpider dipking fsegseund elieciiinibow,
47. A receiygabdegader conprising neans (typically in the formof a
processor) for displaying a window on a screen, wherein the w ndow
has a backgr oundneass {thpieakiyin the form of g @eacespen) £or sppsingsthe packgroupgypfdhe ¢ e
recei ver/ degpdew. preferably being for wuse with a television set. 48.
A receiver/decoder according to Caim47 wherein the background is
subst antPal | y conpletely transparent. 20 49. A receiver/decoder
according to C &3m 4A Reeivkd/dedodért dagiprisi@gpri si ng neans (typically- in

the formof a processor.) .for draw a frane of. the w ndagw. 50. A
recei ver/decoderm?f%%?' %%%@eﬁwggpﬂ"‘ﬁfﬁ?g%%&f ay&’ﬁﬁaW@?‘@i n the 25
di spl ayi ng neansmeéass @gg¢Hlledn the fatmyfk pyocessor) fud definihg thl size ofithe paidowof a
screen conprisin i ndaw. di spl ay,. and furd her c [iSi ns

For conbi i ng. ¢ hd s A Eibe b ta oGt g IR g tER e
recei veid dewindew; amdcording to any of Clains 47 to 50, wherein the 30
di spl ayi ng neans_| | S M Qgg}%- .31
screen. 52. A r&égﬂgﬁﬁgg%a%rgf%&%ra |°ﬁr§£§8¥%ny _o.IR%hgib%r%ggo\#l?gP@i,
further cowipdew syalthatobiects pudeplyingithebackeround afeyisiblef a processor) for
defining the size of the window, 2 2 MAR 2004 -43- neans (typically

in the formof a processor) for draw _nvg foreground_objects in the
wi ndow;, and reaf$- (t Yyreesiver/ideqodendeeordine ke Glaim 58108 bydsrein thgmeans for

arrangi pg tgyiRg eregrahtitbbflcts!ifl fdapted to set foreground pixels to desired values.

55. A receiver/decoder according to any of Claims 52 to 54, wherein the
foreground objects comprise any or all of a straight line, curved line, box, circle, triangle
and typographical character, and preferably are adapted to be drawn in at least two draw

20 operations.

56. A receiver/decoder according to any of Claims 52 to 55, wherein the

foreground objects comprise interactive controls.

25 57. A receiver/decoder according to any of Claims 52 to 56, wherein the

~ window has foreground objects through which underlying objects are not visible.

58. A receiver/decoder according to any of Claims 52 to 57, wherein the
arranging means is adapted to leave at least one pixel value unaltered in a region defining
30 the background.

59. A receiver/decoder according to any of Claims 52 to 58 wherein the
arranging means is adapted to leave all pixel values unaltered in a region defining the

background.



wi ndow. 5 53. A receiver/decoder conprising: nmeans (typically in the
formof a processor) for displaying a window, neans (typically in the
formof a processor) for defining the size of the w ndow, ﬁn
(typically in the formof a processor) for draw ng foregro&:gg 6@]2@%3
in the 10 w ndow, and neans (typically in the formof a processor)
for arrangi ng the background of the “Widow such t hat obj ect s

underlying the background are vjsible,. 54. A receiver/degoder .
according to d afiaqn 5A che@%{/fe\ﬁ?flﬂ 8?Wr4‘%t°r@§ﬁ§%ﬁws%§°§gav\’ﬁ?f§m the
f or eground ghjngiGsmdags Rchdpsteditot eriiedt 1éa0r @grpiteh dlalpé witha fixel delse oEan
val ues. 55. receiver/decoder cor igagkto any of Cains 52 to 54,
wher ei n t he"ndpTYIng iBeRsin Gireien de TR %r all of a straight

line, curved line, box, circle, triangle and typographi cal
character, and eferably are adapted.to b I [ e
draw 20~ oper at Péghs. Bc."glxe’(“ge(%%.%g?% gielﬁc%t&eﬁlygog % %éak{) (?‘0 aﬁ"@&é’;#‘me
d ai ms 52 torabgingwivensis adapked to feaveeat lcastahe fdrperownsl pixekpnalteeedi nt er act i ve
controls. 25 57. A receiver/decoder according to any of Clainms 52 to
56, wherein the . wi ndow has foreground objects through which
under | yi ng obj edi2s arferepriverideender ascorgipg toranyef Elajms 5 dwhergia@bleastng
to any of QiFhebjdeR underlyMihEbatkhidtnd Gt AEIRADSE d wepplgp! ed to
| eave at | east one pixel valude unalfered in a region defining 30 the
backgrodfid. 59. A receiver/decoder according to any of lainms 52 to
58 wherein the @rrangifldiveRaisddrSackeramiged by LETIGmR! 47 16 %62, furhedes
unaltered in a region definjng the background g 2 MAR 2004 -44 60.
A recei ver / SEWHERE meardhdically ingheioym 9f 2 pIpessiar) fgpdeteymeming Whether 4R aped e
arrangi ng nBRA%yihS thahaidodthds @hdtged shB if sb.s8&hwinigat Iehst @lpait dF the wihddw.a
pi xel value of an wunderlying inmage, in a region defining the
background. 5 61. A receiver/decoder according to any of Cains 52 to
60, whengi n the e4ar r angdceiFerideacder | scadmpt ®daiyo of €lxihsat7 [te 63, fartker
f or egr ound c]oi xel. unal t ered.

omprising:

means (typically in the form of a processor) for identifying an area of the window
affected by the change in the area underlying said window;
. means (typically in the form of a processor) for identifying foreground objects in
20 the affected area; and
means (typically in the form of a processor) for redrawing at least the part of the
foreground objects in the affected area.

65. A receiver/decoder comprising:

25 - means (typically in the form of a processor) for displaying a window on a screen
wherein the window has foreground objects and a background through which underlying
objects are visible;

means (typically in the form of a processor) for determining that an area
underlying the window has changed; _

30 means (typically in the form of a processor) for identifying an area of the window
affected by the change;

means (typically in the form of a processor) for identifying foreground objects in
the affected area; and |
means (typically in the form of a processor) for redrawing at least the part of the



62. A receiver/decoder according to any of Clains 52 to 61, wherein
at least one of the objects underlying the background conprises an
el ement of a web page. 10 63. A receiver/decoder according to any of
Clains 47 to 62, further conprising neans (typically in the form of
a processor) for determ ning whether gg area under |l ying the w ndow
has changed and, if so, redrawi ng at | éast a part of the V\ZridW il
64. A recei %eé/(g&%?)g%&s%@?w&@&%& any of Clainms 47 to 63, further
conpri si ng: ns t‘g/pl calTy rnthe formof a processor) for

i dent i f yi ngthamecaiverdegbder heingfaraisswitlns felayistath sbly t he change in the area
underlying said window, . neans (typically in the formof a
processor) for identifying foreground objects in 20 the affected .
area; and neans §6 ypiAtsceiyeridecadepadeondingdé Claim 64 @k §5,0vhergin the red1awifg ng
at | east s h&e@?&% g&%)tédhtg redr SR GUREroMN E6iESs, B tﬁﬁ%?ilﬂffg_ﬁﬁﬁcﬁﬁd dbféts

65. A receive oder, conprising: 25 neans (typically in the form of
a processor ybstwre, & less inpamhdheared yndeslying the foregrawid objgsts ei n t he wi ndow
has foreground objects and a background through which underlying

objects are visible; neans (typically in the form.of a rog&gs r)y for

det ermi ni ng t hat6%an ot d8ceiVGHARROASH AROTdNg 1R AbHWE 's‘mbshaggtg ans
(t ygl cal | ]yf j:d?nﬁﬂkﬁlbgflﬂd’aﬁs @ipg@np E@lﬁ@&ﬁﬁro}'ab%_eds&?lfﬂr H_fsyiaﬂﬁgaflﬁuﬁfee%];mtbwt he
wi ndow affecte the c e; ans (typic in.t ormof a
processadd) thg%%?ﬁcngﬁ‘&a%%%ﬁ&néﬂx@@t@ﬁc aret‘ﬂﬁlggffected ar ea;
and neans (typically in the formof a processor) for redraw ng at

| east the part of, the -45 foreground objects in 1 f r t he
recei ve'r/decoderggoei rfgref’?)lyergié‘é ?“f‘fprélmtéet?gf}“gi@hw{g%?i.%%%g&%%ﬁgfggf _
66. A recei fist wikdowdaederbesabe flirther wind@b.ai m 64 or 65, wherein the
redrawing 5 neans is adapted to redraw said foreground objects,.so

that said foreground objects obscure, at least in part, the area
under | yildg t he f@ egriouestivsi/flesoder. according to any of Claims 47 to 68, further

comprising means (typically in the form of a processor) for monitoring drawing in a

further window so that drawing in the further window affecting said window can be "

corrected.

20 70. A receiver/decoder, comprising:
means for drawing in a window; and
means for monitoring the drawing so that drawing affecting an overlying window

can be corrected.

25 71.  Areceiver/decoder according to Claim 69 or 70, further comprising means
for determining a window which may be affected by the drawing, and for sending a signal -
instructing a client of the window which may be affected to redraw at least part of that

window.

30 72. A receiver/decoder according to Claim 71, wherein the signal is a Java

event.

73. A receiver/decoder according to Claim 71 or 72, wherein the signal is sent

following each drawing operation.



67. A receiver/decoder according to any of Cains 52 to 66, further

conprising neans (typically in the formof a processor) for

di splaying a further wi ndow 10 which has a backgroundztzr'@wligﬂmi ch
underlying objects are visible. 68. A receiver/decoder ®atcording to

Claim67, wherein at |least a part of the first w ndow underlies the
further window. 15 69. A receiver/decddér according to any of C ains

47 to 68, further, conpri.si ans (typigally in the formof a

o ocasaor) Tor i ¢ oI atncperoroint B iR 13, Rihsricnpegtne o fo
drawi ng in $ipprebsitig the Gigitdl istavieast ba€ dranthgDpemdtiod. ndow can be
corrected. 20 70. A receiver/decoder, conprising: neans for draw ng

in a wi ndow, and nmeans for nonitoring the drawing so that draw ng
affecting an oveTd.yi rgrestinetecodettonipeising hfeand fofldra®ing/ih.a vAndow, in first

recei ver/.decoder accordi to. G ai.m 69 ,or 70, .fur conprisjn
roans 1 0 TR SRR s R Frodeg sigde i ot PeloioE P YtV g,
and for sendengioa isstmotalg a client pfig windgpwawhich enay befaffetted by tlebodvawimgat
may be affec redr L?t Rgr of .t i D L 3@ 72,

recei ver/ der(?%%g'rattg%acs:t& %\ff\lgt;h% %o g’r m ,Ehe e%Ornrea?}}rlloc%e\r,\ﬁée ge?]\éﬁr{lélogfs?lgga@%va
event. 73. sappesweilver/ decoder according to Claim71 or 72, wherein

the signal is sent follow ng each drawi ng operation. 2 2 MAR 2004
-46 74. A receiver/decoder according to Caim73, further conprising

means fdP supprissi dyeediver/decgdenacdatingio anyefSilaims 1 7aywheerinibesignal on.

75. A receiNei #eROARIdEN Mihaget.Ng Means for drawing in a w ndow, in
first 5 and second nodes, wherein in the first node a signal is sent

foll owing each drawi ng operation instructing a-client of a w ndow
whi ch may be af fact ed foyeitelBecdiarabddadihtro afyeif CoMNSY 1 fo§8.SiheR the Signdl hat

w ndow, and in the second node the sendj ng of signal is )
suppr essed. s {9 g %Pafcfg‘iws?%@e@ &rpr%’ereﬁla/aﬁﬁytﬂef Qﬁpt Whicksariefsout |
to 75, wherthé dratvitg, sidos pleferatly Senbio  widdow mahadow. manager.

78.  Areceiver/decoder according to Claim 76 or 77, further comprising means
for making information relating to the transparency of the window available to the
window manager.

20
79.  Areceiver/decoder according to Claim 78, further comprising means for |

storing the information as an attribute of the window.

80.  Areceiver/decoder according to Claim 78 or 79, further comprising means
25 for sending the information to the window manager, preferably in a message or via a
function call.

81. A receiver/decoder according to any of Claims 78 to 80, wherein the
sending of a signal is suppressed in dependence on the information.
30 |
82. A receiver/decoder according to any of Claims 71 to 80, wherein the

sending of a signal is suppressed in dependence on the relationship of the windows.

83. A receiver/decoder according to any of Claims 71 to 82, further



77. A receiver/decoder according to any of Cainms 71 to 75, wherein
the signal is sent froma client of a window, and is preferably sent
by the client which carried out 15 the drawing, and is reL rﬁé)ly
sent to a wi ndow manager. 78. A receiver/decoder accord gM § i m
76 or 77, further conprising nmeans fg{r7 maki ng i nformation rel ating
to the transparency of the w ndow availfable to the w ndow manager.

20 79. A receiver/decodgr agcordin daim7 further conprising
reans for UG THE 1R Far g ST arng e es of S5k SRS So.
A recei ver / tigted prefastty belhgdetérmineddn advéficef aifBast boe ddawingmperatiors iand)
nmeans 25 for_.s i ng the infar i to,t w ndow manager,
preferably ﬁ’rﬁfeéa%ﬁ%dl%%’%ggeag?ﬂ\lﬂn ’g’%t’il@%& ?%?fh@& . 81. A

recei ver/ decoder according to any of Clains 78 to 80, wherei-n the
sending of a sigpal i [ | n epdenc 4 heqd Mg -
30 82. Agrecei vgdrl/ decf% %c;ég’g%%e%?(gﬁ?n%c?rg&gn@ %p' gfgﬁ?%%ﬂé ?‘g%go, P
wher ei n t hecongeisthigmapans foaredrayieg atilestpappf deyvduddwnwhish e daeffeated. t he
rel ationship of the wi ndows. 83. A receiver/decoder according to any
of ainms 71 to 82, further 22 MAR 2004 -47- conprising neans for
sendi ng a si gnal85f ol |Apnatatys fordgaviing ingf widdewing gystqya camposing: t he

nunber pr ef er abl yeBe| b OO of S hradVRRGer Fhwily ih §9idoRe dr awi ng
operation, and pereﬁtglg_%#g .ﬁg‘l{pn g?e trer tﬁgﬁr 1, Brg 5, 10o 30, 50 or
100. 5 82, A r ecesapefiypiedlyde theforn ofin prpcesson) Agr mgnitoring the dsavipg igthe -

further  cogpRbwaAdforSamgaQignhlas hAvAsPEhethdr SafIowRith Rhy bd\ETsteadpw
whi ch nmay be affected, 85. Apparatus for drawing in a w ndow ng

system corfBf @M adreans (typically in the formof a processor) for

drawi ng in a w Rgamws (tfcallp aithe foini Bf Stbdadsdr)Yof S8R clify ahede iwhich e sigaa )

for-nonitoring the drtﬁvx,iv\%ﬁ in. the V\%g‘dovx{flanfi foc% sendi n%éa signal to .

at | east orf@2bERtPIGPRETOVIIRY BupRIGsStLion pt gast are GEMIng AR ng; and

nmeans (fiypically in the formof a processor) for selecting a node in -

Wi ch 3 Sinal a0, SlarhBaRk oBRiSl BRaitl B Ml S0 BRRAERSEY et
a mode in which a signal is sent to said at least one other window, following said at least

one drawing operation.

20 - 87.  Apparatus according to Claim 85 or 86, wherein the signal is a signal
instructing a client of a window that may be affected by the drawing to redraw at least

part of that window.

88.  Apparatus for displaying a window, comprising:
25 means (typically in the form of a processor) for displaying the window;
a window manager for managing the display of the window; and
means (typically in the form of a processor) for passing information relating to the

transparency of the window to the window manager.

30 89.  Apparatus according to Claim 88, wherein the window manager forms part
of a virtual machine.

90.  Apparatus for displaying a navigator display, comprising means (typically

in the form of a processor) for displaying the navigator display in such a way that the



15 86. Apparatus according to Caim85, further conprising nmeans for
selecting a node in which a signal is sent to said at | east one

ot her window, followi ng said at | east one draw ng operation. 20 87.
Apparatus according to Claim85 or 86, wherein the si ggaz MAR g(mzl gnal
instructing a client of a wi ndow t hat 4gay be affected by the draw ng
to redraw at least part of that wi ndow 88. Apparatus for displaying
a w ndow, cmavigates disptay 2&mprsanst 1¢dstydic hdoyv hiadinghaarahsgaranObackgt@l; €ssor )
for displaying the window, a wi ndow manager for managi ng the display
of the wi ndow, and neans (typically in the formof a processor) for
passi ng i nfor mat9lon rdeteativantjetodet dompriting agpaeat@racyordihg tch@laish felow t o

t he wi ndow manager. 30 89. Apparatus according to C aim88, wherein

t he wi ndow manager forns part of a virtual machine. 90. Apparatus
for di spPayi ng #2Znavifgelevisionswsrmmyempbingriseivegr/dreadesaccoylpigtaClaim 91 n
the form of - L J vi gator display in such
a way that ﬁﬁ@g@%@ﬁg&@%@%@g%@%@g %r?‘ﬁg‘?dsaﬁ ay conprises at | east
one w ndow having a transparent background. 91. A-receiver/decoder

conpri sing appargt us sageekidh E’ﬁteh{?c&i’lepr?l‘sgﬂg%Q&?@eﬁd%cod%réc%ﬁﬂgi& @faﬂir%Qla

system conprising a receiver/decoder cording to Carm

t el evi si on &6 telg¥ipian st spmmested torfhe reerivaridesodeecoder. 93. A tel evi sion
system jgonprising a receiver/decoder according to Claim91 and a
tel evision set cgnnected to the recejver/decoder. 10 94. - A .

recei ver/ decoder®f or AFEHVENAerfenion dsnlevisg windows 6B A ScregivBIPRISNG:

neansd( t _ypiOI cal | ynataaT (tbﬁ;:eil?[]im taé fc&{npépaﬁ gﬁ)‘é&sﬁar) ff&rdiﬂilﬁyﬁﬁ%’ilﬁfsﬂgn% ise{cﬁﬁd ang
second w ndo a e e r1rst.w W nayl n ACKJI Qun .nroug
whi ch under P> 6‘6768‘35@5%183%léaivmgé?a%gf%%?%gﬁvﬁ?mc{eﬁmﬁofms
orm ol a paroew r or eterm ni ng ether the tirst W nhdow
f f sibkor) f d 1 Ni whet h he fi i nd
overl apgst he se i - S ically.in the. for f
pr ocessg?) f or grgavﬁ ﬁ%a?a(r?ll\‘ytlﬁg% ?g’%(ﬁ%ix% °ﬁ858‘v’§,f for'teteining Whether The first
window overlaps the second window; :
means (typically in the form of a processor) for drawing in the second window;
and
means (typically in the form of a processor) for redrawing at least part of the first

20 window if the first window overlaps the second window.

95. A computer program product for use with a receiver/decoder, said
computer program product (under the control of the program) comprising code for
displaying a window on a screen, wherein the window has a background through which

25 underlying objects are visible, the receiver/decoder preferably being for use with a

television set.

96. A computer program product according to Claim 95, wherein the
background is substantially completely transparent. |
30
97. A computer program product according to Claim 95 or 96, further
comprising code for drawing a frame of the window. |



and neans (typically in the formof a processor) for redraw ng at

| east part of the first 20 windowif the first w ndow overl aps the
second wi ndow. 95. A conputer program product for use with a

recei ver/decoder, said conputer program product (under @ @eMARriggtol
of the progran) conprising code for ]}‘,spl aying a wi ndow on a screen,
wherein the wi ndow has a background fffough which 25 underlying

objects are visifhle, the receiver/decoder prefer -hei
MEh e relevi st sATguE Hopgmatar PRI EhARRE RS of Hnclthf
Cl aim 95, wherdaiphyidgecodbds kdxpeadnd displayud siirmlowi whick fommsppast of ¢ screen

transparent. 30. 97. A conput.er am pr o | Ak 95
or 96, fur t"r?é}pm‘(?gﬁp"?lf"&% S@%@R‘i g"?&grcé’\l/ﬁp i g” ‘%E?dr%ggnlg&g@?%ﬂ ﬁl\?vi ngod\ﬁ.' , 2
2 MA 2QQ4 -displ8Bwitkh\a edapintage. progr am product according to any of
Clainms 95 to 97, wherein the displaying code is adapted to display a
wi ndow whi ch fornms part of a screen conprising a w ndow display, and
further conprisi9¥y cedwmputer progrisnpradyctagrordipgtd any of §ilaims 33tofB s whegein
video image, 5 99 PG londGEIRViSoRScrk&, any Of
Clainms 95 t%e.g'él?lgw rC%{l%an i gdgﬂ{% : yil ng codeoni S adlapt ed to display
the wi ndow on a television screen. 100. A conputer program product
according to anyoff G Qidfite?propRmProdcttctdi@ing to s o CRRAS 95 1699, fittibe
for defining th_gl_ size of tﬁeﬁrv(\)n ndOW? code forg drgwi ng foreground

obj ect s 10n ¢compr@gngdow; and code for arrangi ng the background of the

wi ndow. 15 101. ApdCRPBAMEAe AE S SMMPLvadeRt conprising: code for
di spl ayi ng a wi ndow, code %or defining th go'{n%e of the w ndow, code

for drawing for&gfoiordragnetoregraund phig mdgprand,qe for arranging
t he background Qbdd fee amanpdipwhe bazkerotied ofaly widdswunder | yi ng t he

15 101. A computer program product comprising:
code for displaying a window; _
code for defining the size of the window;
code for drawing foreground objects in the window; and
code for arranging the background of the window such that objects underlying the

20 background are visible.

- 102. A computer program product according to Claim 100 or 101, wherein the

code fbr drawing foreground objects is adapted to set foreground pixels to desired values.

25 103. A computer program product according to any of Claims 100 to 102,
wherein the foreground objects comprise any or all of a straight line, curved line, box,
circle, triangle and typographical character, and preferably are adapted to be drawn in at

least two draw operations.

30 104. A cdmputer program product according to any of Claims 100 to 103,

wherein the foreground objects comprise interactive controls.

105. A computer program product according to any of Claims 100 to 104,

wherein the displaying code is adapted to display, in the window, foreground objects



20 background are visible. 102. A conputer program product accordi ng
to Caim1100 or 101, wherein the code for draw ng foreground objects
is adapted to set foreground pixels to desired values. 25. 103. A
conput er program product according to any of d ains 10D 2t BAROZO%
wherein the foreground objects corrpri§ any or all of a straight
line, curved line, box, circle, tria gl'e and typographi cal

character nd pr are.adapted to.be drawmn in at |east two.
dr aw oper at%ﬁ“r‘f@ﬁ@(‘f 5‘3 og’r‘?a'ﬁ%tag “°Srv%§‘3’#eam product according to any
of Clainms 100 to 103, wherei n the foreground objects conprise
interactive cont I S. ggHt

any of Clains 10 Ai%%ﬁputé p%du%&%@mf%wgggi@g?ﬁ@apt 1ed 'to
di spl ay, i nwhéranvﬂlmtmngmg@p@nscadamledlbjlwe gt [pase omxgmlue-@eltqrhd ugh
whi ch under ﬁéﬁ t visible. 106. A conputer program
product gccégfgﬁ%aﬁntﬁgfgfﬁ%a &ag).l ns 100 to 105, wherein the arranging
code is adapted to |l eave at |east one pixel value unaltered in a 5

regi on defining {ge %@g&ﬁg&&gﬂo%rm oa%cpm%ahfgrto ﬂgr@m&qdm 106,

according to any of wherein t di spl ayi ng code
i s adapt ed Wherpiaghedigplpying code %ﬂaateé t?lilP&Yﬁt alf pixed yalugs upgifessd In@gFBiRR ng
t he backgr ogtslinglifle back@Bund® COnMput er program product according to any
of Cainms 100 to 106, "wherein the arranging code is adapted to bl end
at | eastlOone pi xel value with a pixel value of an underlying inmage,

in a region deflmngptbanmlw 4 Groduiot dddBrding t@@ﬂpwfﬂamqgomos
product acco dln to an he anr glng

code i s adaptsgn %ﬁde s %Hte%tﬂgpef’gf’téﬁqsg?ﬂ‘?dmﬁ&ag FRETY
110. A conmﬂaﬂmnaérngrgamage,ﬁxdmwgmamﬁnﬁgﬂgUadcmmdof Clainms 100 to
109, wherein at |east one of the objects underlying the background
conprises an elenent of 20 a web page. 111. A conputer program
pr oduct 18ccor di rl@91: 0 Aacompmiter Gragram paddutoactddingf toranhef Claosdo0 46 hes,
code for det her. . |

e RSl e 16 aBtel B MRS Aok e P W ere

changed an part o

110. A computer program product according to any of Claims 100 to 109,
wherein at least one of the objects underlying the background comprises an element of

20 aweb page.

111.  Acomputer program product according to any of Claims 95 to 110, further
comprising code for determining whether an area underlying the window has changed
and, if so, redrawing at least a part of the window.

25 ,
112. A computer program product according to any of Claims 95 to 111, further
comprising:
code for identifying an area of the window affected by the change in the area
underlying said window; .
30 code for identifying foreground objects in the affected area; and
code for redfawing at least the part of the foreground objects in the affected area.

113. A computer program product comprising:

code for displaying a window on a screen wherein the window has foreground



25 112. A conputer program product according to any of Clainms 95 to
111, further conprising: code for identifying an area of the w ndow
affected by the change in the area underlying said wi ndow, 30 code
for identifying foreground objects in the affected areaj ?W@AR???N for
redrawi ng at | east the part of the foriground objects in the aftected
area. 113. A conputer program product‘5 onprising: code for displaying.

a W ndow on _a scree erein the wi.ndow has faoreground.?2 2 MAR 2004
-51- obj ect%bJ%ffﬁJang a&&%‘ﬁﬂﬂﬂ“@ﬁr‘%ﬂéﬁ“’%ﬁﬁb@?ﬁ ?Rﬂl‘(’ffz%rf/?'ﬁg’leobj ects are

vi si bl e; code f ajodélfuir deteinining tHabat areaundetying ithel evindomrigs chemged ndow has
changed code for ,identifying an atea of.th i ndow affected by the
change; code fo?dfg)éﬁiefl{i%m% F5PE &8%’?}“@5 e\é\{e%g?'#et &85 f ect ed
area; and 5 codeoflofor idedtifymgrfgregrouhdaty¢cts in ¢heprdifectedtresslmdf or eground -
objects Ln the af . Qﬁ] r . t I or
use vm'thga rece%@ggﬁ%ggd(g%érggattl%e ré@%@gﬁlfﬁé@géwj ellgg?e f?‘g}rggﬂﬁg%eéwth
a tel evi si othe simputet prbgram predust being/forsowith a rgester/deqoden be Geeiver/de¢gdenr

113, wher ei&g[ rgge%hla%gefggisiﬁ&get_code is adapted to display said
J

foreground obj%ects so that they obscure, at least in part, the area
underlying the foreground objects. 115. A conputer program product

according to any;;9f @ aleiRr/didddraccbiding to it s orqqmﬂeﬁiﬁ'ﬂieaﬁgﬁyiﬁgr
di splayi ng a further_ w ndow whi ch has a background through, 15 which

under | yilg <o8s scadapted to djsplay|spid foregroundrobiests,iprthat they APsciRs 3t l5at & part,

accordi ng tife sl lmbeli}ing thdtefcBiocindbbjbast a part of the first w ndow
underlies the further w ndow. 20 1f7. A conput er program product

raccording to any of the ainms 95 to0ll16, further conprising code for
noni toring drawing. i A éniputer pedgrath pesactSacéiding tolagyvon Cldims 100160 114,

further wi ndow affecting.said w ndow. can be corr.ected 18.
computer  prBgRIABIGAEIS B S T AR aads vt o p pgkgrgupd tuoueh
wi ndow; 1sindwiiclienderlyingobjeétoarc visiilele dr awi ng so that draw ng affecting
an overlying w ndow
116. A computer program product according to Claim 115, wherein at least a

part of the first window underlies the further window.

20 117. A combuter program product according to any of the Claims 95 to116,
further comprising code for monitoring drawing in a further window so that drawing in

the further window affecting said window can be corrected.

118. A computer program product, comprising:
25 code for drawing in a window; and
code for monitoring the drawing so that drawing affecting an overlying window

can be corrected.

119. A computer program product according to Claim 117 or 118, further
30 comprising code for determining a window which may be affected by the drawing, and
for sending a signal instructing a client of the window which may be affected to redraw

at least part of that window.

120. A computer program product according to Claim 119, wherein the signal



can be corrected. 119. A conputer program product according to Caim
117 or 118, further 30 conprising code for determ ning a w ndow

whi ch may be affected by the drawi ng, and for sending a signal
instructing a client of the wi ndow which nmay be affectyepl MAR etk aw

at | east part of that w ndow. 120. A conputer program product
according to Claim 119, wherein the s?bnal 2 2 MAR 2004 -52 is a Java
event. 121. A_conputer program product according to Caim 119 or 120,
wherein thésa&vge¥ti s sent fol |l owi ng each draw ng operation. 5 122.
A conput er program product according to Caim 121, further conprising
code for suppressing the signal for at |east one .draw ng operati.on.
123. A conput er lﬁﬁ'ogrAefﬁF‘PthHH%?m@Eﬂﬁlﬁ?tia‘é‘?oﬁ‘g]“%t(?g:gm’?loﬁwaf g%&ﬁE“F'Hﬂzf

wi ndow,  1QignAl i isérh FolRmihgsacoddwil@peratinfier ein in the first node a
signal is sent follow ng each draw ng operation instructing a client
of a w ndow whi ch may be affected by the drawing to redraw at | east
part of that w ndaw, Aaoshpiter jrogrameeodnct acmading to€lamridil yfgrtledr comprisipgal
is suppressed, 15 124. co er .pr.ogram product. according to any
of C ains ffge fOBSWfB‘?Ssm%\ﬁ&S‘@Pn%%Wél?ft ] ﬁ“@’%oé)ﬁfathf"?om a wi ndow |

manager. 125. A conputer program product according to any of C ains

119 to 123, whekgin,t j | S c tg{ﬁnc, 3\154},(3 ,
and i g pref er ablei?/?'!s2ﬁgﬁﬁﬁﬁeﬁ@géﬁiﬁ?&%cguﬁﬁ%ﬁc‘gdglr rie ‘9%1 ?ﬂ t he oW,
dr awi ng10 ariul firgs apd e¢condiplogless evhereirn inatheifin ovederarrignel is setefollpwingrepeh er
program pr %E,H&Bg Qlﬁe?ﬂfoq'iﬂ}ﬂ'u&ﬂggc HbEAHn@w whieh mlay be SHdcted b9 HRIdraWiRg
I'nformation f the

code for making elating to the tranSparency of t| .

wi ndow avap redmveatiesst nagt ofthatiwinderrag én the sesond mipde the sendingtof 2 sigpyldt am
product acc‘sg?ﬁggggd.to Claim 126, further conprising code for storing
the informati'on as an attribute of the wi ndow 128. A conputer
program product according to Claim 126 or 127, further 30 conpri sing

code fojssendi ng24.heAl dphpuidRpicgfant prodlié astsidiay eramageClais ef®toatil3y in
a.

wherein the signal is sent from a window manager.

125. A computer program product according to any of Claims 119 to 123,
wherein the signal is sent from a client of a window, and is preferably sent by the client

20 which carried out the drawing, and is preferably sent to a window manager.

126. A computer program product according to Claim 124 or 125, further
comprising code for making information relating to the transparency of the window
available to the window manager.

25 |
.127. A computer program product according to Claim 126, further comprising

code for storing the information as an attribute of the window.

128. A computer program product according to Claim 126 or 127, further
30 comprising code for sending the information to the window manager, preferably in a.

message or via a function call.

129. A computer program product according to any of Claims 126 to 128,

wherein the sending of a signal is suppressed in dependence on the information.



nmessage or via a function call. . 129. A conputer progr ﬂpMWﬁﬁi
according to any of Clains 126 to 128, wherein the sendi fg t

signal is suppressed in dependence on the information. 2 2 MAR 2004
-53 130. A conputer program product according to any of Clains 119 to
128, wherein the sending of a signals3i.s suppressed in dependence on
the relationship of the w ndows. 5 131. A conputer program product

according to anyspf Qcainsﬁerlﬁrag;m pkstfict adcbrding@b aﬁpapaasmmlmdezs[ or
sending a signal followng a nunber of draw n opertﬁélge% hﬁp
nunber pr eMagreH) te pand H&‘ﬁéﬁ@?‘%‘ﬁ%ﬂ’ﬂeﬁﬁeﬁ BYe ionghip.offpe v ng
operati on, yakHdwspref erably being greater than 1, 3, 5, 10, 30, 50 or

100. 10 132. A conputer program product according to any of C ains
117 to 131, further conprising code for redrawing at |east part of

the wi ndow whi chsimayA kempiittesbaem prddict ARpaing! tdSng of mhimwmgm moa

wi ndowi ng gsystem conpri code f drawi n
for rmoni to?‘l“'ﬁ'@r ‘E‘WH’r’d’r"ﬁ\Rﬁ’%dn ﬁgﬁ‘?n‘ihﬂ%a W‘?‘?@Eﬁ}\}o af“glF‘lbg (ﬁ.&fai‘f'dn%oljﬂa ﬁ%ﬁ’ to
at | east mmbwewﬂgammtmlmm adearet ffaclkeatomyydriviag aesationgnd and
code for selecti ng .a node th ng a._?ps%g amoto at | east one other
wi ndow is P ARgEEYPT tgn |- dndt Onite “UPLhg operation. 20 134.
Appar at us accordl ng to c a| m 133, further conprising code for

sel ecti S, sent..to saj
* ‘ot her rbgdow O\Ni“r?ﬁmg‘é rdprgg%"epég uct gccord] é‘\?\na?ii %8?(!3?451? ﬁ?ﬁ?\t&ﬁ]’s
Appar at us a&ﬂﬁmhmpglsing cédeddmredraBing at 16a3¢hartwiithe Mndowrvdu@ rgaydie affected.
signal 25 instructing a client of a window that nay be affected by
the drawing to redraw at |east part of that wi ndow. 136. Apparatus
for displaying 83w n@mmauudnphhwinggnawt@dwh%wﬂ@mwm&ng the w ndow;
30 a wi ndow mangget d%W‘H%P‘ do Jvhe di splay of the w ndow, and code
for passing infornationr I'ng to the transparency of the w ndow to

the wildow nanenge for micditoringshedrawing inthe windpwignd for ©nding sigeal taghleagdi n
the w ndow, m%néﬂ {hich may be affected by the drawing; and

code for selecting a mode in which a signal to at least one other window is

suppressed for at least one drawing operation.

20 134.  Apparatus according to Claim 133, further comprising code for selecting
amode in which a signal is sent to said at least one other window, following said at least

one drawing operation.

135.  Apparatus according to Claim 133 or 134, wherein the signal is a signal
25 instructing a client of a window that may be affected by the drawing to redraw at least

part of that window.

136.  Apparatus for displaying a window, comprising:
code for displaying the window; _
30 a window manager for managing the display of the window; and
code for passing information relating to the transparency of the window to the

window manager.

137.  Apparatus according to Claim 136, wherein the window manager forms




2 2 MAR 2004 -54 part of a virtual machine. 138. Apparatus for

di spl ayi ng a navi gator display, conprising code for displaying the
navi gator display in such a way that the navigator display conprises
at 5 least one w ndow having a transparent background.2 139AR 2004
conput er program product for displayiggg. w ndows on a screen,
conprising: code for displaying first and second wi ndows, at | east

the first wnd i 10 background through which underlying
obj ects ar @a{'/liog%‘vb| € I(E:]Qc ©

ode for deternining whether the first w ndow
overl aps the second wi ndow, code for drawing in the second w ndow,

and code Tor 1 eqsgui ngedhnd 43S kisPaihg of pifiiudr it asiprisin dole i 1

wi ndow overl aps “the Second wi nd 5 140. co%ut r ﬁrofc,lrrﬁlam ¢
product cordisplayinggthe napgaterylisplay i push @ayy that thgnav F%ﬁﬁfp RPREET 8t ed
therein an l?ﬂp AeCAMERR havidifh rdiSpaRér® 6&&kERUnd.under the control of the

application eing adapted to carry out the nethod as clained in any
of Clainms 1 to 46. 20 141. A conputer program product conprising a

proogram for carngbng AWonipifer propkdue PrafuctClonidispthying @indow$ ofl asareenl t o
46. 142. A conputer readabl e nedi um having stored thereon a program

for carryi9gPIEet he nethod as claimed in any of Cains 1 to 46. 25
143. A conput er cheafdabisglayiBgfitnandaviond witdomeht dagsteafirstwipderns baang a

program__product cl gl ned. in, any of. i .95 to 141. 144. A signal

t angi bl }Oerﬁﬁ‘ﬁ’é%??ﬁ‘fglstamb‘éhgﬁ’flé}mﬁ Bégé)hegrsgé&rﬁstlﬁg’s clained in_ 30 any

of O ains 95 to coddfor determisingrohbtber theifisst windpwlovsrlaps thgsecont marfoyy t h

reference to and il Llustrated.l . nying drawi ngs. 2 Z MAR

2004 -55 146. Aﬁﬁg‘?g’ %@“&@@a"%ﬁ‘?@?@‘@?‘gﬁfm n described with

reference to andodsfor redrawing at least part of the first window if the first window overlaps
the second window.

15
140. A computer program product comprising a memory and processor, the

memory 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 46.

20 141. A computer program product comprising a program for carrying out the

method as claimed in any of Claims 1 to 46.

142. A computer readable medium having stored thereon a program for
carrying out the method as claimed in any of Claims 1 to 46.

25 . , L :
143. A computer readable medium having stored thereon a computer program

product as claimed in any of Claims 95 to 141.

144. A signal tangibly embodying a computer program product as claimed in
30 any of Claims 95to 141.

145. A method substantially as described with reference to and illustrated inthe

accompanying drawings.




illustrated in the acconpanyi ng dramﬁngs.
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146. Apparatus substantially as herein described with reference to and as

illustrated in the accompanying drawings.



