WO 01/ 23995 PCT/fBOOro01486 -1 W NDOW NG SYSTEMS The invention relates to
apparatus for and nethods of  di splaying a wi ndow, drawi ng_in | ndow and
di spl ayi ng¥Q92¥Pjat or di spl ay; a receiver/decoder, a tel gﬁr@@ﬁ%st em a
5 conput er program product, a conputer readabl e nmedium and a signal. The
invention has particular application {q_.a w ndow ng systemfor use with
recei ver/ decoders. 10 Reference is nmade to European Patent Applications
Nos. 99402353.9, 99402721.7 a%ﬁ@%ﬁ%@é Vv se content is herein

i ncorporated by reference, and tTrom whi c% nvention priority is clained.
W ndowi ng systens are used to allow different wi ndow contents, for exanple

gr aphi cal l}i‘% %ﬁ@ lf%#aiék(‘ta aﬁgarrﬁtﬁgqbr Q:Ed BEROE JFA sggx easwinﬁﬁ’wb&agigg?ﬁ ayed

si mul t aneo erent eas, nown as w . on a scr W ndows

i n convent iaonatowiandidisplaying ¢ sadgatondispiay, 8 ecceiver/degndaraastelavisionsystamed whi ch
graphi c ohj ect ' i_snl. al Ab.nppaque background.
W ndows aggeﬁg’?’?ﬁ"@p‘@éaﬁémg{‘ée@%‘{:“?@ég g@?é@?‘@%@rﬁ%ﬁa. size, a :

background col our and a position of a window normal |y being defined on

opening th 20 Wi ndowy: rabl.e .after o .09, ' | ..M ndowi ng
systens ma e‘qvﬁ?ﬁl?x}ﬁﬂ?}%qagea%%ﬁa@ﬂeﬁ 5|\9§’@v5| n o%?ﬁm{gg l(gﬁ '
present ed aeceivee/dscodemsn. For exanple, if two wi ndows overlap, then the
forenost w ndow will obscure the overl apped part of the underlying w ndow.
25 Ina first aspect of the present invention there is provided a nethod of
di spl aylthg ReferencadsomvadatoEusopear RatetiteApplications Noé. 1994023539, 294027217 enchd

t hr ough whi rlowi 1 ect re Vvisi ) [ .
preferred g@%%%gjg’?hiv%ﬂorgrgtcﬁgtghﬁ is:s i ixggprg?ﬁéegybya&f%g@ceef \%@/%?’d}gg}} t he
recei ver / d€ondentiobringtyds elatmabl y for use with a television set. 30 The

I nvention can provide the advantage that information may be presented on a
screen wth sonme or all of the benefits of a wi ndow ng system whil st

obj ect s un®ndowing systems an¢ ustd to atioy differant windove cqndenits, firl exammplergrapghioaligh t he

Wi ndow. 15\’\00%%&3 g’ugcg 3s gglgr Inga% rc%]izér"lgges, to %e displayed simultaneously in different areas,
known as windows, on a screen. Windows in conventional windowing systems comprise

- rectangles in a area of which graphical objects may be drawn for display against an
' .opaque background. Windows generally occupy a selected area of the screen, a size, a
background colour and a position of 2 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 underlymg .
 obj ects are visible. In one 'partic'ularl'}; 'pr-efen-ed éspect this-meihbd 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 partiaily seen through the windbw.



The invention stens fromthe realisation that wi ndows nay have a
transparent background, provided certain precautions are @l‘lﬁﬂgo h
precaut i onVOHAMe not drawi ng behind the wi ndow once the W ndow has been
drawn, or nonitoring drawi ng behind the window to correct for any effects
of the drawing. 5 The nmethod may furthep.conprise drawing a franme of the

w ndow, such that the limts of the window are visible. The size of the

MRl gwlay fhe bl %s%ﬁme%ﬁamfowge v:!iﬁwvgfmyth Ly d . f i bte
resi zeabl e and noveabl e on the, screen. refer Wi or s par
of a screen bagkgyenad. myovided crIGin precavtigys arsdakeme g‘l‘@h’f&&"‘“ﬁﬂ?ﬁ H‘@?‘mfo‘f%ri ses
conbi ni ng t heaynBdRKind tisPlmowiohée the Wity hd¥@en drhiva, omhoditstingidedwiag nay be
conbined with the video i mage by bl ending the twy, but may be sinply
overwr i t t en kehindithe yindayde amvtfoaaﬁwﬁ’e&fseoi)mwrawgi mage, both preferably
using hagdware neans, obscuring the video inmage behind the w ndow displ ay.

Partly resulting 15 fromthe increased conpactness .o fere&l&@r ﬁ;nsparent
wi ndows, t hiBhegnethed may-fusther ecamprisp draydnsh frame pEthg » CURI i deo

i mage, whic fg@m : i LARGR hay beindEn8&H bethe sRE of the

recei ver/deg)o ers.ﬂ%‘?getevgégg{:'?ﬁ%%#remt%hod fu?ta'gf cg‘?‘p’ri ses displaying the
wi ndow on a screem\angd therwindow gy be reizephie pndmeveablenpdhe SWeEM s particul arly
applicable to television displays, by conmparison with blending nethods,
which are typically lower in contrast. Preferably, the nethod further
conpr i set0 t Rreforablys the windawifbrms part efca sgreen comprisiag,d Windaw display &g the

f or eground  Qpliges Furlr bhifprtde SObindilihe A HBAD1 ddpldyith ICKBES HRcO Tt N

wi ndow. Thi ure 1s al'so provided independently. Hence the Tnvention
al so provi desindowrdisplayimaybe ennhinedyvifhthe videoimage éﬁh%pﬁh&s the typbw may e of
defining thegsize of the i prdf) iAWt BloRélfly o e
w ndow, and%gﬁ lgﬁ%'l ng %ﬁg\‘i"btg%@‘é’érfgl‘ég 0 thegvm' ndowaguch t hat obeec_':l%

under | yi ng thawiwarerkeans eberusing theividep iagehehing thaindem display p Patly reulting t hose
parts Ois t *h%ﬂ%egmakéa Bipabindke offefed by ArhnshaRdk Reidowa] tistad Wininfidethet ep of

drawi ng foreground objects nmay conprisé setting foreground pixels to WO
01123995 PChitrsionofmsms and thedike pa & ¥idge jmags. Whiskcanbepartisuiary adyaptageousyy

conprise any, fle cBhtextr rékeive/@dcBlidrs. 1 N, curved

Preferably, the method further comprises displaying the window on a television screen.
20 The present invention is particularly applicable to television displays, by comparison with
blending methods, which are typically lower in contrast.

" 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 setting foreground pixels to



line, box, circle, triangle and typographical character, and preferahly are -
drawn invibeiess two draw operations. The foreground oki@flodeldsy CONprise
i nteractive controls. Controls may be for exanple clickable buttons, radio
buttons, text boxes, clickable arrows, and so 5 on. This can all ow
floating panels of arbitrary shape to3be created. The step of arranging the
background may conprise Ieavin%‘at | east qne pixel value unaltered, or

bl endi ng alesiredvaiuesihe forgroundobiests payicomprise.any ofall ofa syrightlineaenrved)i ng

i mage, pr bliveld, Hiagle38d "dii&ﬂraa&?aﬁwﬁr%m% it} Y,

under | yi ngﬁoecfogé%%b my gfee loag?ésiﬁbql_e t hrough the bac_kgrgigglgw%?&rrgki ng the
backgr oundweidraveepepasions. Jihe foreground ehieets mpy conpprisa interactive contrelsoQentelhodi nent |

t he backgr&ﬂnﬂ ' mﬁﬂ@@ HELS B6dEE510 HREwD | val ues
are drawn. In aihlgt e eﬁggyeﬁ@nt,’%%gg%%a%uﬂégﬁs as-sl?gnedglgﬁﬁoanspar ency
15 fact®r onaThiscanaiewfloating panelk of arhitmaryshaps tobgicrrateds bl ended with at | east
one pi xel value of an underlying object in dependence on the transparency

factor. This can allow inmages in the background to be visible at the same
time as urfherstepi ofarangingithe backgroundimay compring ledyvingcarieash anerpixehealue a | ogo or

wat er mar k ' | | £l r NG i | may be
seen. The uﬁ@%ﬁé&gﬁgﬁ%ﬂéﬁ%&ﬁﬁﬁéﬂgﬁggy %[s}tpg%ll ggq?%#r%&% g@rﬁl:?ﬁgé Wﬁe user 20
or under queftrably imd defining the background; Fuithis, wayy uaderlyingrobjectsmaychenent |

di fferght _.tn @&fnﬂr rﬂﬁlﬁ'gatﬁ. Al exall t he
backgr un&é%@&% one bi’par o?b#gég B‘%‘gﬁg’?}o‘%ﬁﬁdﬁﬁé’ﬁg‘éﬁ lgtg letely

t ranspar etranspatent.e ot her parts may have background pi xel values which are
bl ended wi th pi xel values of underlying objects. 25 Preferably, at |east
one of the objects underlying the background conprises an el enent of a web

page; t helme¢nsresrbodinent, thefbackgooumd is eonpletely sransparenty aud nd backgronndpinelr HTM

el enent . | | Rl rfent -W&éa&:&ont r ol
panel , fo#ﬁuée%ﬁp eto a ﬁtg%%mnayl a’??%_ﬁﬁg rﬁ?%?sbaéél I spl ayetd nore
ef fi ci Bnt Fagtorgrngdi ah lpast dnie Yagkgropnd pixebyalue igblended with gileast engrpixploalueny f urt her

Cindor 1 yi ot S i<t ipdbhed caitothnyireddy i PP LRl On b0 O
may be” pr mthelbatkgroundiobe aisiblaat thacame times padeslyingpbiegtsnEor gampleathe a part of
}D?:?’/ ‘; :3556,'[ B%%%vaﬂﬂﬁﬁ bt Watbrifrk WﬁiEHﬁrvis\Mlé‘,@Gi”&no‘é‘Qn Qhick aﬁ&'ﬁying 2
objects may be seen. The transparency factor may be adjustable, for example by the user
20 or under control of the client of the window. In a further embodiment, different
transparency factors are assigned to different parts of the background. For example, some
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
element. 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 oﬁe “transparent window”
may be provided. To achieve stacked transparent windows, at least a part of the first
window may underlie the further window,



A probl em which has been identified pursuant to the present invention is
that drawing in_a w ndow which |ies underneath a w ndow W{mwsparent :
background“ﬁ%'{m?%ul t in corruption of inages in the transparent w ndow.

For exanple, foreground objects in a transparent w ndow nay be overwitten

by the drawi ng. The nethod may thereforg.5 further conprise nonitoring
drawing in a further w ndow so that drawing in the further w ndow

af Lect i gg S?lyﬂ'o g r?b&ua&{ﬁﬁe&pﬁdmﬂvtﬁcﬁﬁﬁhdtmenﬁw:ﬂhamngmw ded

I naependent an t the 1 nventl,o rovi ae Lawi ng in
a W ndow, pmayiad °§?‘W ‘ﬂﬁ{/ 'ﬁémg?“g m‘Tg“hnder an
overlying wi oneofiim eaubeﬁlﬁﬁﬁ@afﬁtmmwgrrowx lﬂrfdegﬂonndlﬁbﬁ&ts&pis are
visible, the nethod conpp r|S| rawj in t W an nlttg Pog%the
drawi ng so w@m@&m emfﬂ‘gﬂ&lﬁgmm ted
the methad &E%@h&ﬂhﬁi&h@%@ﬁnﬂ&y@&mnﬁgﬂfﬂﬁﬁgﬁﬁmﬁ&mn or der
to correct draw ng n the overlying w ndow, the nethod may further conprise
det er mi ni ng vandawalfeoting saié windpvisan e carmected. by t he drawing, and sending a

signal (for exanple, an expose event) instructing a client of the w ndow
which may be affected to redraw at |east part of that w ndow. 20, The

si gnal may Hhiscfenturecmayalsn be provided indencadentlyqand-hus,ihe m‘iﬁ?’é‘?‘bﬁlmvgéﬁt Vi é a
f uncti on ,,lt,eﬂ,g fa%@,,@mod%m , prefetaBlifd wilywiehiGiomhy fi0 bd 10k PaHigFE h

drawi ng operation. has been di scovered pursuant to the present
i nvent i ot0 t haderse avirlyipgsvigdew baving & hackgroupd thraughawhich urderlying oblsctfere, unber

of redraw n s@g@fﬁéh@@,ﬁdc&g@g&ﬁﬁa Wi thd Wiklow ahd hidit b dRdwiRg 85 €sSi ng

i s dedicate redraw n to_ a preferred enbodi nment of .the

i nvention t ithat @amgaﬁmmmmmmnsw@ég\ﬁr@gsbmaow@dsébrdm'FQwa @ngi gnal
for at Ieashrﬁ%}goy Er?i‘éﬁﬂﬁ ivetfdecodaf term "suppressing the sending of a
signal " e terns, used herein preferably connotes the signal

ei ther not being sent or not being received. For 30 exanple, intercepting

and renmpp n Qﬂﬁfd I th %@Dﬁ,ﬁ, & hieBidd iy fuRRér coftfpiss N9 t he
si gnal ”Fl\é t%learfdl rst ace ﬁ?ﬁ constrtu a sﬂgprgsm on “of theogf5 nal . The
feature nayddmmbéammc may be atfested by the depwing, and pendingiqignabteect  of

the invent |iH86h £1888 oPfhe iAW Fhich nilyWeboited t
~ preferably g%nﬂgg\{}v%\% E‘% 01/ 239%% PCT/OI Bgo’ 01486 - 5 r}r'\niuy lie ato | east

parti aI ly umdeawatlvasmpéwfﬁhaﬁmgdoazv -backgr ound t hrough whi ch underl ying

20 The signal may be a Java event; it may also be a message, preferably sent via a function
call.

In one embodiment a signal may be sent following each drawing operation. However,
it has been discovered pursuant to the present 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 te:rms, 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



objects are visible, the nethod conprising providing a first node in,which
a signal wheinssexanpl e, an expose event) is sent follow pg-fwlﬂg aw ng ’
operation instructing a client of a wi ndow which may be affected by the
drawing to. redraw at |east part of that window, 5 and providing a second
node in which the sending of a signaF3Fs suppressed. The above aspect of
the invention can provide the advantage that relatively sinple draw ng

oper at i onsmalje at deagt-partially vader a windowcaying 8 backgrgund through vdtichamderlying af f ect ed

W ndows wi ean&ﬂg jal I qg&t | drawi ng
10 oper at iAgLescgrray félq{:‘%i?ﬁeggﬁ%@ b ?ﬁ“%i,‘@ﬁg@?%g& rg?;%dg h?ﬁwn%ﬂ &éﬁuce the
?m)unt of expmplecansixpescgyent)is sens doliowing sachi dawingoperition Sasymatingwslicot s_en]t.
.roma w w-lgapﬁgﬁ %ﬁ%ﬁeh bﬁ%t . ma client
of a w ndorl)\?\'/,g prefer aagﬁt{e’% y Fﬁ{eh%c }w}éﬁ%ﬁ il C at@%ﬁ?ﬁ@ﬁ%égﬂr awi ng,
15 and Pr ehé peiyiding @ secondmedeinwhich the sending of Zisignalds suppressed.er abl y furt her.
conprises nmaking information relating to the transparency of the w ndow

avail able to the wi ndow nanager, and the method may further conprise
storing t ITheiabbee aspectoof the inwentiont canbprowide the advantage thavrel@ivelyn simple

I nformatign r. !gg re P | lapl to the
w ndow m%ﬁ‘d’ﬂﬁé %gper é{s ﬁ%ir}js]&s%%ﬁ&gglﬁrlggg%gmgﬁﬁﬁggnﬁ(é@wﬁﬁg%g r‘ﬁgéﬁ?"ﬁ"dg :
central i zedndtvsamill dfef caritionallynupdated, wiereasumore tomplexvonbltiplendfawingequi red in
or der . . t. | licatjon, and the
arount 19 %é%fé%"sc%ﬁﬁ%%&%ﬁ_wéé Bl hodt AR reled B st &

t r anspar e ptocedsing@ssociated. redawingl. The term"attribute of a wi ndow' as
used herein preferably connotes sonme formof data 25 associated with a

wi ndow, the data being understood by the w ndow manager and typically

st ored i nThe $iguad mayfbe sentdrom arwindow masagdry Altematively,the signalgnay bersdntc ont ai ni ng
other win | Lt r l%}hﬁ : “nﬁr ﬁfé%i sendi ng
the inf orﬂ‘gn}gta?%fﬁh{%ﬁtvﬁ@d(\’mﬁ@%@vhﬁ néaétdte , %?@ng’gﬁ‘% I'n e‘im?ressaggig r via a
functildn emd prefefabdy sent bala mgndow masiggn aThempthbéd peaferpbly Sfurberi compeigssndence on

the infor d . | HQ'ESE “ﬁ%m - a0 dependence
on the re%gﬁ%ﬁhgﬁ%ﬁgwﬁﬂg 0 Qr For qxea‘onwg?%r?%ﬁggg%ggm t hat
wi ndows heeanager, andsthe mgthad maly ferthen comprise storing thg infommatigh asiamativitiutgofi s dr awn |

aved by ReuaeRt B bkl At lachlotth GibefeRly U TnbR SOIRR 5005

PC" T/ EBOCloghewindow gnanager, operations such as redrawing can be performed in a centralized

20 and efficient manner. Moreover, less work can be required in order to add the feature of
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
25 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.
30 '
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



the foll.owng relationship to the active wi ndow could be ignored: nother,
that is, t | %gw from which the active w ndow was openegrrsobBfagké O S,
that is th r, its nother etc. sisters, that is, wi ndows which were
opened fromthe sane wi ndow as the active 5 wi ndow daughters, that is,
wi ndows whi ch were opened fromthe actr6e window inferiors, that is,
daughters, their daughters, etc. Alternatively, all w ndows could be

i gnored, or the following pelationshipionitie astiveorihdbvbeotldbeigodred: 10 The net hod may

further conprise sendi Lgnal f ' ?ngﬁ ]
oper ations, * he Wﬁr%%@?%ﬁ%ﬁw&#gﬁfg%rm ge |dr?9jav5%g(ﬁ’\§4é&gf at | east

one draw nge opersapérivns, tianis the mbther its ynotlerety. greater than 1, 3, 5, 10, 30,
50 or 100. This can b re. .efficient t r i : Wi ng
operation, But c&WR ggtmdgﬁﬂﬁlfﬁg’ﬁmvﬂ%ﬁeg,ﬁ%&:%&ge aﬁrdg(e" %Sﬁ ae"rQER'(é;lf |

drawi ng oper ati orgnd@wvt o be perforned at one go, the overlying wndowis
not redrawn for signifjcant .l ength.qf tine | ch,can.be aesthetically

di spl easi ng)". Thgawgﬂ&di‘%ﬁﬂ%‘fﬁ“%aﬂ“@b i°8 Weﬁ&mﬁw’lngg‘gt part of
the wi ndow whi chnféfyrsPatds,(dacgines, thér danghtens &er aspect of the invention
there is provided a nethod of drawing in a wi ndow ng systemin which
drawing in a wwndowis nonitored and a signal is sent to at |east one

ot her wi ndovy yisGelyRl wifidews coakied ighpred)ur atl trandpagnt windowsdoald befigridréd:r
conprising selecting a node in which a signal to at |east one other w ndow
is supprdbsed for at |east one drawi ng operation. 25 The above nethod may

further COWﬁ]ﬂe%etﬁsa Qi fifthé doRpeisé Senditigcd signali follewing menbertof demwidg at

| east one other w ndow, follo sai d.at | east one draw ng operat.ion. The

Signal may  oBeratons, B AmPRRATPED Reins determied dp edvaies of Al aRq0e SERPiE

af fect ed by chbgrish, aid srefekably Ritigteaterithdnciy 31 5,118 30,30 or 160. This ek be nifte The

present invention al sg provides net.hod of . di spl ayi n W, ndow, .conpri si ng

provi di ng aeﬁ%mgmﬁﬂﬂmﬁ%@mﬂdﬁ@ﬁ% v°gq&’f‘ﬁg“ﬂ%°ﬂme’and

passi ng 15 nfips MRjd Mnbe| oFidréveing @périitioris!ia N6 baperfoynedfat iohe gvj thed @weilying he

W ndow rmna%&xruiow 1s6rlxr/>tzr3 9&1\51vnPf%Ia1slBg(r)191-'icca)nllt4 Fe%gth of time (which can be aesthetically
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.



-7 Preferably, the wi ndow manager forns part of a virtual nachine. The-

I nvent i onwiplpakes provi des a nethod of displaying a navi ggrassididap! ay.,
preferably for a web browser, wherein the navigator display conprises at

| east one wi ndow having a 5 transparent background. The transparent
background may general |y be |ocated odtside the foreground. The nethod nay
be carried out by a receiver/decoder, the receiver/decoder preferably being
for use wiBreferablye theyindoymanager fopmgpat ofpdrual machineapp| j cabl e to any

w ndow ng system for exanple for use with a conputer. However the

i nvention has particular application with receiver/decoders, and thus the

met hod nayThednveation furhes provisies a method of displaying aieavigaios display, prefereblydorn;

typically, Beini j leomBrises GPRAd MW

conput er s,a‘g% tﬁgégy?S enbodi ?@rﬁ?{sﬂd%?ﬁ?ﬁgh?ﬁ%gnt [ ortl%’\aﬁi ch reduce the

pr ocess3 ndransparsnt backgfoundarticularly suited for use with

recei ver/decoders. In another aspect of the invention there is provided a
met hod of di splaying windows on a screen, conprising: 20 displaying first

and seconTheitrafspesent backigeound mayegdnerally beilochted outside) theaforegzonngs cThed t hr ough
whi ch under l.vi Qﬁfeg LS : L I3 5'3’% b st wi ndow
over | aps ?’hetka% gg%%ﬁ%l TR gngvt’rbg'ag’%%ivﬁ{geﬁoﬁ&% ﬁ%%ﬁgﬁ%ﬁn ovg,eltagﬁc}; eﬁ&éravm ng at

| east par foraise wiith aftelewsiopsetdow i f the first window overlaps the second 25
W ndo The nethod may further conprise determning a part of the first

w ndow whi ch overlaps the second wi ndow, and the step of redraw ng may
conpri se Tbelriexention ihanplisehle toyany mindowing systann forvexauple fomnes: with aaspect of
t he i nvent,j ' | s AV ent

w ndow an%@éﬁgﬁﬁéﬁ%ﬁ?@%% t’?@?@%@ﬁgﬁﬁ%ﬁﬁgﬁﬁ%ﬂar ea of a
screen, twstheimsthng maychegarriadioutbyn tackiver/degedenr Receiveridpeodersitypicallys at | east

partly usgd.el fadieaPhiobesting (pdWer 4nOSomparitént %)(ye%ﬂatscomputers, and thus

15 embodiments of the invention which reduce the processing involved are particularly

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;
determining 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



-8 portien of another w ndow and another content of the other w ndow

correspondi e portion; drawing at |east the portio t her
wi hdow and ‘?ﬁgb%(#{]espondi ng other content; and 5 draw ngpg?;m}g&zfs?a pan
of the determ ned content which overlaps the portion of the other w ndow.

According to a rel ated aspect of the ingention, there is provided a
recei ver/ decoder conprising neans (typically in the formof a processor)

for di spl ayifgtich of an6her wifidew aninstheRdhtent dTeliedther Wiklow dbfesponaigdo the
background t'hrough which underlying objects are visible, the

recei ver/ ded®S¥d9pref erably being for use with a television set. The

recei ver/ decoder Jrawinigtht 1638 thé poHtioh DE theesthér WwinddW aid thé dofreipdRdingrothef a
processor) for drawing a frane of the wi ndow. The displaying neans is

preferably aﬁmﬁpﬁén@o_ 15 display a w ndow which forms part of a screen
conprising a w ”%Mgﬁﬂ&éb’apﬁrﬂitﬂe%teﬁﬁﬁ&H&&éln@@ﬁféﬂﬁﬁerﬁbfﬁxégéﬂoﬁofﬂiét her

conpri ses nmeans for conbining the wi ndow display wth a video inmage. The
di spl ayi ng ratkgravindowr ef er abl y adapted to display the window on a

tel evision screen. 20 The receiver/decoder may further conprise: neans
(typically in the formof a processor) for defining the size of the w ndow,
nmeans (typi ogcoyding tq paclated asneet of the Juvention,)thergds proxided  reseivep/degeder obj ect s
in the w ndaurqeid fRADRyGLAif Ald férrh B b BRockQEH 6 dishIRfifs & Sidol b
arrangi ng t%gﬁ%’ggi%gr qund&%‘?&%‘lﬁe 25 g\nhndo&. cT'f%eﬁ]i n\(el tion .exte(%‘{saté a
recei ver 1@lecsoxten, wherginithd wipdowdwn @ backgspun thyough whigh enderlying obigstsoaressor)
for displayi aJe? ] 16 BLih £ : rocessor) for
defining the S|1§’etﬂ%’f%q€¥l>%ﬂdv§n€n o&r&k&%oynéa%s ’?’?@g’?"&fé?‘flg%%nt tg formof a
processor) for drawi ng foreground objects in the w ndow, and neans

Wi hidow subh TRERCRErdt ny REraRe gAY ok Kl BoBR 1) 23005
PCT/ | B0O/ 01 d@rsdrawing a frame of the window. The displaying means is preferably adapted to )
15 display a window which forms part of a screen comprising a window display, and the
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.



The neans for drawi ng foreground objects nay be adapted to set foregr.ound.
pi xel s t owo@esdessd val ues. The foreground objects may corpriaBsenmsy or all -
of a straight line, curved line, box, circle, triangle and typographi cal
character, and preferably are adapted to be drawn in at |east two draw
operations. The foreground objects ma?‘corrpri se interactive 5 controls.
The arranging neans is preferably adapted to | eave at | east one pixel value
unal t er ed mm@mégiqurmgmfmwmﬁgmsm el8lP t 0 bl end
at | east Qna - Aivifks, lfﬁre?w&b e nf com'fhb@ang r a of élRiighY 1ig) chrv®pe, in a
regi on defining t‘he\’%{g’ck ound. "It rr%J 0 be adapted toéhlyeav at | east one
f or egr oundine; hax, cizele, trienglejandAypogsaphic ter,1and PeriFrably arq adsm )'R"Fg t he
backgr ound, favinGPTRE hwE W o?l:ﬁﬁ&&tmé‘fo&gmabdo 8§ ma} BothPhsd ifeRiclies / decoder
may further conprise nmeans (typically in the formoil a processor) for

di spl ay$ ngoatrélar t her wi ndow whi ch has a background through whi ch underlying
objects are visible. At least a part of the first wi ndow may underlie the
further wi ndow. The receiver/decoder nmay further conprise neans (typically
in the forTbeafranging means isqrifeablyfadaptadie leayeiahigas onopixgl valneumalteredir i ndow
so that drawi.ng .a. fudkk Fg; W 1t Btnd 3t [astoRE BieLRind e

correct ed.“?ﬂggldﬁé%'%glﬁlgn ext en 'slpglggb?gé:aé_lé\gerﬁ%gcoder, conprising: nmeans
for drawi rwjth apizel walnelofn underlyisg irsagssinfagegiondefining thg beckgropndwitiaayso t hat

drawi ng, affecti ﬁﬁés\/ gggﬁm/ PinaitEre§Or r ect ed. The
receiv /(5’55%&@%"@%}"?5 erbggfr?# | se @e“%ns or determ ning a wi'ndow whi ch

may be affected by the drawing, and for sending a signal instructing a
client of [ g‘aﬁt' | eHacihdun by chpfiftnénitnt 66ARe Part of
that w ndoAV%:f Vgé‘ggf)%){ﬁg &%@ﬁ‘y@?‘ava event.glct ?ray be sent follow ng each
drawi ng opegeti on. The receiver/decoder may further conprise neans for
suppressing the signal for at |east one drawi ng operation. WO 01123995
PCT/ 1 BOO 01486 -10 The invention extends to a receiver/decoder conprising
means f5r The seckimer/decodsr miay uther comprise meamns£fygically: Bythe farmeef a RRPRSB®h i n t he
first node agzsi im%?%é&bmhrﬁsmk friMHGhghPWhish uBderiyiil r UCting a
client of ?%ra%%% \7\/(’“ ch may be affected bygrtghe dr vﬁ‘iﬂeg ]

objects are visible. At least a part of the first window may underlie further window. 5

The receiver/decoder may further comprise means (typicaily 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 which 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.



to.redraw at |east part of that wi ndow, and in the second node the sending
of a signal_.i suppressed. The signal may be sent from (HegisgBNager .
The si gnal %gs”géssent froma client of a window, and is g(t;ig#ﬂear ably sent
by the client which carried out the drawing, and is preferably sent to a
wi ndow manager. 10 The receiver/decodetl@ry further conprise nmeans for

maki ng infornmation relating to the transparency of the w ndow available to
t he wi ndow rpyedsseEntion éxtenly td aretdhver/decodurcomprising mesnsffor drawingiima wiridow,

information ,as, an agttrihute,of fhe wi ndow. . Lt Vs gmis means
for sendi ng ip st #ﬁ?ﬂﬁ%ﬂdeﬁowﬁﬁﬁmﬁ oﬁsﬁﬁwgggrs}én%; iesp%‘ta%?y % % l%nessage
gr 13 vi a %ﬁﬁﬁgbﬁﬁfﬁﬁ&ﬁhdmnﬁg& diem@ifagn(‘jnﬂowlfblgmaywmtndbyﬂpmrmh ed i nd
ependence on the 1nformation. The sendi,ng o siagna presse
in dependend@rSRY e?sé?aé't?fgl??éﬁ?‘ll}°8f a’%ﬂ@%ﬁgﬁ?ﬁﬂﬂ?‘o‘i%s %ﬁ?ﬁé’?gi%@/%ecoder
may further sg€ﬂ:g§sie§,e means for sending a signal follow ng a nunber of

drawi ng operations, the nunber preferably being determ ned in advance of at

| east one drawi ng operation, and preferably being greater than 1, 3, 5, 10,
30, 50 or 1Gfhe sighliRmiyPiseetSiontle aaiow magdrl Tlidvignabmaybé sat fernaliéutiof

redrawi ng at |east part of_t 25 wi.ndow whi.ch may.be affect.ed. l.n an
appar at us adgpwindow; andis R‘T’fﬁ’épl’g'i At Phikes 1@%8‘6 Fﬂ@éd 8Bb@le ng,nd 1s
di spl ayi ng mfyag@g%ggwh@mg,a@aﬂs for defining the size of the w ndow,

means for draw ng” foreground objects in the wi ndow, and neans for
arrangi nif t he background of the 30 window such that objects underlying the

background ang yuefeddcRodel ity RRBRF EonifitisE Ri¢arts fof Making DifGttriation fefAlAg td the

drawing a frame of the w ndow. The .means for draw n oreground obj ects may
conpri se nedvaspagmey af the yindoyy %‘@gﬁlﬂﬁﬁ’ %WJ%@&? . ’Pﬁb%ﬂ?ﬁ"p‘{sil

pi xel s t0 dgsdahefdr Vidtikehe irfbithatibeas Eansibite of the wWindpw) Jit iag filvtlekepntpiisd nay be
adapted to |eave at ] east one pixel val.ug unal teredéf of, t.o bl end at | east
one pi xel va&rqges frsepdingths information to the VARdQYy, apager: By lydn amessageor on
defi ni ng1§ hgidbafkeicabadl:. 5 The apparatus may further conprise neans for
monitoring drawing in a further window so that drawing in the further

w ndow affecting said wi ndow can be corrected. |In another apparatus aspect

there is praynkdesiiaPbBbaigisl mey becapPrésged ih dependeniosvon 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 window, 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



preferably a wi ndow which may |ie at |east partially under an overl ying

Wi ndow h3yd fihsees0 @ background through which underlyi ng peRin86dd4s" ©
visible, conprising means for drawing in the w ndow and neans for
nmonitoring the drawing so that drawing affecting an overlying w ndow can
be corrected. The apparatus may furthkr- conpri se neans for determning a
w ndow whi ch may be 15 affected by the drawi ng, and neans for sending a
signal i nsﬁmels:toldegrdvalueemdthbmemfwmtwmng\thnhahkgrm}ndma)abﬁmtqo redr aw
at |east part a signal
foll ow ng &Eﬁ?fnﬁé%@%% Ion, mt@tﬁggmﬁ%ﬁmﬁagtde}g to.

suppr ess t%aﬁ'tadmngerlyﬁngﬂmggnmhrdgmnmmgambaoks‘omdaw ng 20 operation. In
anot her apparatus aspect there is provided apparatus for drawing in a
wi ndow, preferably a wi ndow which nay he at |east partially under a w ndow

havi ng & mymmmsmmhm@mmmmamm t he .
appar at us haV| fll’ S| ol Il ow ng each -
drawi ng operihy t?‘ﬁé’t"ﬁ‘ﬁb BWiag wﬁow%&ﬁgﬁtﬁéy be af fected

by the draw ng to redr aw at | east part of that wi ndow, and a second node

i n which the sendin a sigpal Js su be

adapt ed t dnsanGHEE ggg fﬁg §redf P ??&%h %Fgusdi{ggﬁ%gﬁge on * 30

][g: ?E)\IMOE; ,-a‘eﬁﬁlr};btafemnd»mdfhimhmaﬂheMpgrfm?wmmmmdwha?ﬁ]gr si gnal

conpri $& rfe fﬁ’g ?ﬁww%ﬂqt“%%@gﬁ g“fﬁ? %Fﬁﬂg%ﬁ@ E\?\%e;"% may be

af fect ed. hﬂﬁ&%d%&ﬁﬂaﬁ]féﬁﬁommhﬂgmmgsoﬂaneaumct t here
i's provi ded a aratus for gravvl ng4n a wndow ng systemin which draw ng

in a w ndédf9 hal is sent to at | east one other w ndow
whi ch may: be affect ed by the drawi ng, the apparatus conprising neans for

| ecti d whi | ast
zﬁpg(r:elsgg ggp%?t'u?gggi r(?ﬂ n?aea%g%aq%rpeF%L?T'ﬁtggfﬁ%&%gﬁégﬁggtr’r%y further

conpri g8 rEER#ed bytthe dralvitg] andgrmnsrfodsendmgwlsngnﬂ instrectingalclient of thewindow sai d at
| east one 2 ne draw ng operation. The
si gnal %Ba”éfaﬂ’ %g?dedrfg ru\% iﬂ%aaigfag‘} | en%t%ﬁ?& a’pvm ndow that may be
affected by the 10 drawing to redraw at | east part of that 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 adapted to suppress the sending of a signal in dependence 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. ’



In.a related aspect, the present invention provides apparatus for draw ng

In a w ndow n‘ﬁ stem conprising: neans (typically in thﬁ:m fakes 2
i s

processor)“f(b wing in a wndow, 15 neans (typically int ormof a
processor) for nmonitoring the drawing in the w ndow and for send| ng a
signal to at |east one other w ndow whith- may be affected by the draw ng;
and neans (typically in the formof a processor) for selecting a node in

\C/i\hl ch a si gﬁﬁ'anoﬁﬁr&ipmhspeﬁ&hﬁéﬁeprovidw barausf mwplramh gdnh(wmdﬁw:hgastfone
rawi ng operation The appar at.u [ efer. urt.he means for
sel ecting a SYgfg@ %WHEWWH%E‘P rY‘HP&"FB“E%‘Hf 'ﬁsgg'ls) gﬁ’ést(ﬂnﬁer

W ndO}N fol |dﬂ¥&ﬁ§n®ﬂﬂ?x&hxﬂaﬁﬁéiﬁeﬁﬁ&bﬂﬂﬁ\&ﬁ@nh wappmamsf ?oﬂmg@mkfmy be a
si gna |nstruct|_nga | e a w that may. be affecte

drawing to hfofen Stbicich it lo s o b Moo R SOFTGSRE R AR her
extends to %E%Mgoﬁ&ﬁndﬁ spl aying a w ndow, conprising: neans (typically
in the formof a processor) for displaying the window, a wi ndow manager for

managi ng the display of the window, and neans (typically in the formof a

processor) fre Bﬁé&h@ﬁayﬂfrﬂnéf&iﬂpﬁﬁexh%@%ﬁﬁleﬁﬁlga%ﬂodmwm& gsentof the

wi ndow to the w 'hdow menhager. Preferably, the w ndow manager rng_part of

a virtual ndesudat lepstong pingdewsy followdng saidiat least gps,dra Wﬂeﬁm& dBeaying a

navi gat or dig ?q.laﬁ triCRidgld SR of E@inddd iidl 485 be difectidd)Sthe
(typical lé Mm?,g:‘re%%?ﬁé processor) for displayi ng&?hee- navi gator di spl ay

in such 1& jmwingta redras gt deasipartod et ¥idaW.conpri ses at | east one wi ndow
havi ng a transparent background. 5 Any of the above apparatus nmay be a
recei ver/ decoder, and hence the invention further _extends to .a

recei ver/ deé@awate%wmwﬁqeﬁpwavmgpw% gpratatysfor drawmen a\indawiag t ends
to a tel evi g, 98y SepipeilingcONPri sing a receiver/decoder as aforesaid and a
tel evi sion set connectable to the recei ver/deggder It al so extends to a

tel evision 10 s {neaRs{tynieathy in the dopmyof aRrapessor) GFRYEPg ia WiPWs ai d and a
televisipn set caRBRClRfcdy ih BR fofnf 6fh pRIcesloHALmonitoring the drawing in the

window and for sending a signal to at least one other window which may be affected by
the drawing; and
means (typically in the form of a processor) for selecting a mode in which a signal
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



According to the present invention, there is provided in a further aspect a -
receiver/ for displaying wndows on a screen, CcONpEirAhdidiase® NEANS
(typically in the formof a processor) for displaying first and second

wi ndows, at |east the first w ndow having a background through which
underlying objects are visible; nmeard3¢typically in the formof a
processor) for determ ning whether the first w ndow overlaps the second

wi ndow, 20mems(typicallyindhé foymiofia pioceséar) for displayipg theamyigator fisplagtimsvchg i n t he
second w ndow. vl cal | v. Lt rgig I r) for
‘redrawi ng ﬁtwapelgggﬂ ?)g?}tw%? ‘:‘#2*’?‘?"?@" séé\;'\?tr%%gtvén%f éwﬁa ?’%’g%\;m#%ver | aps
t he secondbavkgband. 25 According to the present invention there is provided
in a further aspect a conputer program product for use with a
recei ver/ decoder, said conputer program product (under the control of the
prograng canpof the Bgpveapparitos mdy beh reeeiver/decodendnd harcedhsinvention furtheer ei n t he
w ndow has a back roundg{#r ug(? whi.ch under | #J% ogj ects are visible, the
recei ver/ fO S SEPIEET ?FPef) ’ﬂ%}“r‘t%apag%‘“aﬁ S¥%1 evi si on set. 30 The
conput er program product nmay be tangi bly enbodi ed for exanple as software
stored on_a .tor.age nediu uch as a hard.disk or. volatile naon-vol atil e
renory, o THRBUEHGT GHETES iR pien SEstdin R R A rabver e ocst 8 St o
progr am pr#nductelenisionfset donnectabiomprthe receioeietmier. dt also exgeraisfto anglevision he
wi ndow, Preferably,..the displayi code i.5 adapted.to displ i ndow
whi ch 10 s orppeize S s&iet Py kol g S eaid s SOl il e gl e
product f yetdiver/decdder.i ses code for conbining the wi ndow display with a
vi deo i mage. The di splaying code may be adapted to display the wi ndow on a
tel evi sion screen. The conputer program product may further conprise: 10
code for dedcording td hihe spregenofinvention) nitkvev, is cprdeidéd rindaafirther faspeyround
obj ect s 1 1L W48 r BfflayifOVhabWs o2 8, Bmplignpiackor ound of the

15 means (typically in the form of a processor) for displaying 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.



The invention extends to a conputer program product conprising: 15 code

for displ ayd'gggyg?ﬁ#' ndow, code for defining the size of therwl.m%ﬁgode for
e

drawi ng for objects in the window, and code for arranging t
background of the wi ndow such that objects underlying the background are
visible. 20 Preferably, the code for dr.gyi.ng foreground objects is adapted
to set foreground pixels to desired values. Preferably, the foreground

obj ects conpirhé GompitePprogiaim Fbditt filay Frtiet comprise cofé!for Aeawihg @ frali®of thie ' Cl €,
triangl e and typographical character, and preferably are adapted to be
drawn in at M@%@W“tmo draw operations. Preferably, the foreground objects
conprise 25 interactive controls. The arrangi ng. code nmay be adapted to
| eave at | east one pi xe| Yalue unaltered in a region defining the

background. FPreferablyatigidinplaymgcsods s adapted g diselay 8 wWindoyywhich) fgmas pastof 4y xel
val ue w tg ag&'eeiﬁ boMptisife af wiBow d&dy 208 théPecluct farthef 8pHsed Rolidifhy t he

backgr oun 0 The arran mgi code ray be adapted to | eave at | east one

f oreground prombiningie v spipy with 3 vidge image. Thedisplpdng codemaybepdanted: he

backgr ound ; QSE&E%&HW@AE{EEH{&Q‘ cheefeb page. WO 01/23995
PGT/ | BOO Oléq?édlgrﬁl Preferably, th(la csorrputer program product further

conpri ses code for displaying a further w ndow which has a background

t hrough whi C?ﬁ?%ﬂt%ﬁ%j?%&lﬁi}eﬁﬁéﬂ& isét least a part of the first
nderli’e the Tur

w ndow may u her w ndow. 5 e conputer program product may

further dénprise easigdordsfiningthe size ofgbavindeWy in a  further window so that
drawing in the fué&dg%rdﬁmg‘fbr@%{)ﬁﬁ&ﬁ]&tsgﬁitﬂe biddaV N be corrected. 10
nds to a Conplter

The invention exte . program product, conprising: code for
drawi ng i n a w noesde forrpranging thiebackgseundafithgwindewdr awi ng so that drawi ng
affecting an overlying window can be corrected. 15 The conputer program

product may further conprise code for determ ning a w ndow
The invention extends to a computer program product comprising:

15 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 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. 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.



whi ch may be affected by the drawing, and for sending a signal instructing -

a cli entgp&oﬁ?ﬁ,s w ndow whi ch may be affected to redrawmirmsegaigspart of
t hat w ndow. e signal may be a Java event. The signal may be sent

foll owi ng each drawi ng operation. 20 Preferably, the conputer program
product further conprises code for subbressing the signal for at |east one
drawi ng operation. The invention extends to a, conputer, program Eroduct

S,

conpr i si ngPreferably, &ie campyier gogram peodist furdher comprises cofe fon displaying 4 fin

wherein i (NG I%r&]n SwhieindeAling \bbi2ots areovisiBlel dr awi ng
operation%@ rt%l{l?ﬂr\%ﬁg%g?l ent gg?l)%éh\?\nwndow V\/mH(I:lE rrje%gtsbe affected by the
drawing to redraw at |east part of that wi ndow, and in the second node the

sendi ng of ' %ﬁ&%‘ﬁ? undeRied erhadew. sent froma w ndow
manager . T.hfz]egs?éﬁgﬁbﬁaéﬁg% sent ?%m a cﬁgﬁﬁh 30 g?ﬁa w ndow, and is
preferaply sent by the client which carried out the drawing, and is

pref erabl y.sent t ] , ifR1Hg drWin ram

pr oduct fuﬁWPB%’n%P%%‘%gﬂ?%ﬁﬁﬁ‘éﬁu ng _|sﬁ?é)¢ér¥g%}?§%l. rel ati n-gmt)% t he

t r anspar enfasthef windew\sb ribks irawing inathie further wirdopr affketingstid pndow\gambe 23995
PCT/ 1 BOO' 01486 _,16 Preferably, the conputer program product further

conpri ses @ ®¢or stori ng the information as an attribute of the w ndow.
Preferably the conputer program product further conprises code for sending

the 5 _pnfQrmati | s s¥o.i N @ nessage or via a
functi&h c@elu.’vmﬁﬁ%g’gg{n ?on%mcoﬂ. a ISII %a| prn%d&Egg&g@?#éssed I n dependence on
t he i nf or mat i orodérfoe dravdingiinagvindows ablgnal nmay be suppressed in dependence
on the rel ationghi LY 'g(}gg»ﬁ ﬁca?;mﬁ ReAdimsidReuct may
further conpri sr}é@c@ﬁ%t)?lor ggﬁ I ng gsgsf%g%%% ow r?S’r“ a ngirivlger of draw ng

oper at i onsan beicorragteder pref erably being determ ned in advance of at | east
one drawi ng operation, and preferably being greater than 1, 3, 5, 10, 30,
50 or 100. 15 The conputer program product may further conprise code for
redr awi$ig Eite dommpster progtanpprodudi anayj camptise ¢Ade fordetgrminipg a WindaW i nyent i on

extends tQ,aB03 iSOl byl dliind, Intror bR Bl iR ARInC AL 67 30 COdle

for draw n nonitoring the drawng in the w ndow

and for seviddovgwhick mgyhe affestedito redpay at least part of that window. The signal may be
a Java 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 operaﬁdn instructing a client of 2 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.



one ot her wi ndow which nmay be affected by the draw ng; and code for
selecting a node itn which a signal to at |east one other W 1386
suppressedwpcﬂm%?t"sl east one drawi ng operation. 25 The apparatus may further
conprise code for selecting a node in which a signal is sent to said at

| east one other w ndow, follow ng said jgt- | east one draw ng operation. The
signal may be a signal instructing a client of a window that nay be

af fect ed by pidferably, alié Rembater prbghim producafirthpr tomprises fdtie \fon stoving 3Be The

i nventi on extends, to apparatus tI‘or. | spl aying a wi ndow, conprising: code
for displ ayﬂfﬁ“‘?ﬂﬁm\ﬁsﬁggwb‘ﬁe% B nager for managing the display of the
w ndow, and code for passing information relating to the transparency of

t he wi ndow to t he i ndow nmanager. WD,01/23995 PCT/ 1B00/ 01486 ..-17 The

wi ndow nanagesferaply %rmﬁ BTam, PIPGYEL | Wﬁ?ﬁsﬁﬁené’érﬁe?gﬂg B8 t her

extends ts0 ﬁﬁsﬁﬁﬁida&omrwida@@hﬂui%agpee_faamywaafessi'geafﬁuafwﬁbﬁbal.ng ~code

for displaying the navigator display in such a way that the navigator
display 5 conprises at |east one wi ndow having a transparent background..
The inventi §fe abifing bt 8Rfhal Maybé SRPpréseéd i RPErtIEhed 6l tie! infoRiatitr PTRY/| Ng
w ndows on a screen, conprising: code for displayin fI,I’S} and second
wi ndows, at sendipgrofusignalimayibespppiessed 8 depsgdence mﬂsm@mﬁe the whi ch
under | yi ng objects are visible; code for determ ning whether the first

wi ndow over| aps the second wi_ndow, 2 code for drawing i.n the second w ndow,
and codd0f ohe eamputyrpeogmm produqt my firthst campsise podedor fendinga pignal fllowing, ¢

wi ndow over L;g@@W&Qﬂw-nuﬁwieﬁé}ef&ﬁwﬁ@&tahﬁﬂemw&eéoﬁ

conput er read y aving stored thereon a programfor carrying out
any of the atleastgne desing oremtignoAnd prefergbly bemgareater thahly 3 10,30g9Q pr

conpri sing gogrogram for carrying out any of the nethods described above.
20 The invention further extends to a conputer program product conprising a
menory and processor, the nmenory having stored therein an application, and

the proqesshe édiditdr pkdaPam product may further comprise code for redrawing at least part of
the window which may be affected. '

The invention extends to apparatus for 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 to the

window manager.



control of the application) being adapted to carry out the nethod as

af or esai gy giiiSedsnvention al so extends to a conputer progcaiBsunlsbgct
conprising a programfor 25 carrying out the nethod as aforesaid. The

i nvention yet further extends to a conputer readabl e nmedi um having stored
thereon a programfor carrying out t¥e nethod as aforesaid. 30 The

i nvention extends to a conputer readabl e medium having stored thereon a
conput er Theovindow pranagier may, forax partof i virtualmachivgyent i on al so extends to a
signal tangi bly enbodying a conputer program product as aforesaid.. WO
01123995 PCT/ 1B00/ 01486 -18 The invention also provides a nethod and.
appar at us Bhelinvention farthey extendsde apriatntus foy displayingranewigater display, gomprising ust r at ed

in the ac Y g WgTelSE : : 0, Wpe WA ra(ﬁﬂJ dto
ot her asp%ggg?%ngl%%yfeat%?‘ggéﬁﬁﬁgegmgr&gw%f?%gh}n an%/%\oco ilér?gtion to
features rcomptisesgt leastang wiridowrhaying #transparent b@gm-/ decoder, conputer
program product, or conputer readable nmedium and vice versa. For exanple,
there may be provided apparatus for displaying a navigator display which
per f or ns gheniventibnodisopatsdstg aicomputarprogramproduct for displaying windovwspmraency of a
w ndow to _a w ndow. ager, and so on. 10 Preferred features of the present
i nvent i on SE°Fk ROV Ber descri bed, purely by way of exanple, with reference

to the acconpangdefgr displayingfirst and sedond windows. at deast the frst windowhavingtaect ur e of

a typigal .di.qi Vil 5kl . Ls g 2 is a block diagramof a

recei-v@f/ ag%%%h%%r%ﬁgggﬁ%yﬁ%eg%c |‘?§g{ehre of a recejver/decoder;

Fi gure 4 shows cedefordetermining whethenthé fist windowrgvestangdhasesondwindowhe

interrel ati 0“5%&@}&@{:{58&@%&%%?1@&&"6 6 illustrates the principle
Ws; |

of transparent W ndo I gure Ustrates the drawi ng of an object
whi ch under | i esods fox nedrswingrit dgastepag afithe firstwindew ifithe fivsh windowravedapsr edr awi ng
in a ”anﬁfé\%@d}}a ' ws system Figure 9 illustrates different nodes of
redr awi ng overlappi ng wi ndows;

15

C

The invention also provides a computer readable medium having stored thercon 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 havirig stored thereon a computer
program product as aforesaid.

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

as aforesaid.



Figure 10 illustrates the relationship between applications and the w ndow

25 manager 11 illustrates a typical sequence of drgui/fifdegRge ati ons
during thewcf@%g%a% ng of two wi ndows; Figure 12 illustrat eg‘\ﬁa Screen

di splay of a web browser; Figure 13 illustrates a further screen di spl ay of
the web browser, 30 Figure 14 illustrat®s-a further screen display of the
web browser; and Figure 15 illustrates a further screen display of the web
browser. WO The' @¥6itionRAI50] frobideO 4 ibthod-ahd-appiratus stbstankially 8s describat with An
overview of a,digital television systeml!| is s own in Figure 1. The
i nvention i rfef to ﬁn%s‘ﬁm%rf\? FCERPATIG FAVI2E evi si on system 2 t hat
uses the knowmn MPEG 2 conpressi on systemto transmt conpressed digital
signals. In nore detail NMPEG res 3in br padgast centre
recei ves a cﬁ‘?ﬂ’t’%ﬁo o Aspect may i))ﬁ) @3@6‘8093?3&583% E?Stl s).
The conpr %SF)hgd f RPN esmBRMatich atorrréatursy emﬁﬁngmcb saniyaroll an 4pﬂ3¥atus| i nkage
[

5. The nult exer 4 receives a plural ch¥ of further ﬂgut signals,
assenbl es t Ireceiven/deendes, COMputss programepraduct, 45 Samputer rs(}P@éﬂ“Sl gnal s

to a transmypler GoP bxdnifle, MheRIMAT be G2 aﬁa&r awaattg f&faaaplzymgrfalﬂablgsﬁ? of

course take a W de varlety of forns |nclu I ng telecaomunications |1 nks.

The transni tdisplayswhich perferms amethod of pagsiag information| relating tq thetygrspagencywar ds a
satellite trg sﬂgﬁgg 1{’1&3 ﬁmﬁ(& a8l So Bhectronical ly processed and
broadcast via no |ona? ownl 10 to earth receiver 12, conventionally in
the form®f a dish ovvned 15 or rented by the end user. Clher transport
channel s for %‘43911 datigd itk q;gr&

terrestrial Pb%%lg cas btﬁgp rangﬁt‘}ss%n cgvr¥b| n sat e?Fﬂtf?cab e Ilnks
t el ephone nekmplhw%hmfermt@ﬂxgmqnmmgﬂw%s owhichler 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 coonmbshﬂ“E@Qamhlmm¢frﬁWP1&altdé£l@H°3¢\@ﬁ°%FW for the

tel evisipp set lffggig%%&kad‘ é(,g&é decoder is shown in Figure

1, the receiver der ﬁ/ part of an integrated digital
tel evi sion. As uEigyrenshoms t Qﬂdﬂtepmf'&@%Yei@ﬁmﬂsboder" i ncl udes a

separate recei veg{HerPdits shticHire BT a Fraphics siterdOX, and
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 during 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 wéb browser; and
- Figure 15 illustrates a further screen display of the web browser.



25 a television having a receiver/decoder integrated therevmth In a .

mul ti charg, §|01M em the multiplexer 4 handles audi 0o andpesh 4ﬂg or mation
recei ved rom a nunber of parallel sources and |nteracts W|t t
transmtter 6 to broadcast the infornmation along a correspondi ng nunber of
channels. In addition to audiovisual-8-information, nmessages or
applications or any other sort of digital data may be I ntroduced in sone
or all of Digitabtelevisionsystemnt er| aced with the transmtted digital audio and

video i nfgQpoBdd iR d&‘ﬁﬂq ?@%,s G g&f"%ﬁ&"i’? t he
mul ti pl exer 4 and toﬁg rece?%%gr} ég]err% 5 %P@a‘tlrjfg I'S Pﬁ ate ly in the
broadcast &awestly sgryemfional digita] temlsrqscafsm Pothabousss. tthlmm(MP%@@

PCT/ | BOO/ OdefiftessiotCsysieiito @aninie ciifiptessc® :ﬁﬁﬁ:ﬁs%qﬁ&bh 8tail! FIPEG-21 ON
br oadcasts from one, or re br oadcaﬁqt%dgggfl | ers martcard, capabl e of
deci phe?i W@%@gﬁe‘é‘ sigpal étr%im‘(slm%allwasstre@ne or

several teigy SigRAls)r T sé‘rOJ i dotindched 1Bra0mtNipRkerSdndictfibler £By be

inserted into tpe receiver/decoder 13. Using the receiver/decoder” 13 and
smartcard, linkage 2 eng user may purchase commercial offers in either a
subscription node or a pay-per-view node. As nentioned above, progranmes

t 1ttt t t ' 4 th

cond t| onet eSS Bl BRHG R sied npuf Benelt apechblfi B dpstif g 10
det er ni@neckubgmmdshmgommm&sedﬂlgm}sigadstb&mm efthebroadcastwentd| ed dat a -
in thi k@ﬂi@ﬂ I f . Typhcally,

IS(r:]r amlt)lsed atla J=t ransm t%ieﬁdwfcg{dllesg ﬂk@ Qﬁ ¢ -Wnét?%f'}ﬁrms X&l&&é Y

descr anbl ﬁdgccmnm@uee& tﬁ@mﬁmﬁdmaMn@gﬂdnmwhdd by a

so-cal | ed Sgat qugggdtéml@rdéggtpo 9 WIRSHHEY 48 Slebdorfcafly yidb&ited H%to

scranbl ed a and eng ed control word are then recelve

recei ver / déanatignal bz’&ﬁn"éﬁ‘lﬂ%}’wemloﬁéd@kﬁ%ﬂ ation key
Stored%yg oaréﬁtaw'lé ﬁxareﬂduébge?ﬁﬂé f Mbhﬁméﬁ&%lbt}v’ﬁ%{iﬁﬁﬁdﬁﬂxetﬁtﬁsbygtttheA
encrypted contro rd an ea ramal e ns ata

o 0 p. < GRS PESEbIe, JuEh St AL bropdso, SoblR Fempsr, SO E S AR iy EMM
(Enti t 1 endinks, wmgamwoﬂﬁs&age) t he expl oi tation key necessary to 20
decrypt the encrypted control word so as to permt view ng of the

transm ssion. An interactive skfgsjtem 16, al so connected to the nultiplexer 4
and t he r dbesignals recivaddhy receven araganﬁmmm@dnﬁsmﬁldmeﬂﬂecOmeﬁdcast

cent r ANdy whed bt pénted by iR eh&%&‘ér‘éﬁ& CoiReOES fo the w@é&ﬁdaﬁuﬁ% UpCThd ©

interact wth various. applications via a nodenmed back channge
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 15 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



25 17. The nodemmed back channel nmay al so be used for comruni cations used

in the Oﬁgﬁ?}é@agl access system 15. Receiver/decoder Reiceingbdigiagds® Fi gure
2, the ele t he recei ver/decoder 13 or set-top box wll now be 30

described. The elements shown in this figure will be described in terns of
functional blocks. The receiver/decod@0-13 conprises a central processor
20 including associated nmenory elenents and adapted to receive input data
froma seri &Labldgttﬁé maaaacasmgmmemmmmwmmnmmemmmm 01486

-21 22, a node (con ted t.0 , and
switch cont ERPPE MP@ sapahie %&ﬁ‘f@ Pﬁ%ﬁéﬁ@%&%@éﬁ f%’e rece| ver/ decoder
s add: ti ong@hhtyis, %h%rﬁr%évdrﬂ télevisiby proghanuhes oldby dre broddeast sepplicelroarebe 5 |
control 25 via a .control .unjt 26 0SS eaders
27, 28 adapwatedtlamrtﬁ%@cwéqrfemﬁﬂsﬁoiém e BRRRRIIERG 13 DRRRGARE

respect i el ynd deéfm asdonaherciaiefsin dither & subseription enga ges pay-pen-view

I nserted subscription card 30 and with a conditional access unit 29 to

supply the Wé’é&ssary control word to a demnultiplexer/descranbler 30 to
enabl e the encrypted broadcast signal to be descranbl ed. The decoder al so
I ncl udes a conventional 10 tuner 31 and .de d at or 32 to reg&hv?‘ﬁmd
dempdul at e Asanentioned jabeve, PEIgEIIRES BANSHUE PYFLFR i8Fg

denul ti pl eXﬁﬁ@Xe’&m th'¢ohdidBns ah8 eﬁ&?ﬁtndﬂkdyﬁlhﬁplﬂdw& given &ansrﬁgsmpwmg: ation

is preferab pl ece of corrput er cod contr

functi or® oﬂetpmun@rbytthg/aqcﬂc? FXFE‘W §ston %&Fﬁ%@?ﬂﬂg s‘5W%hen t he

end user POfiydy ﬂ&x%whhﬁﬂ{eqs‘euﬁoqua wvgtsmorrgrpmhmzsmmmwm&mm seen

on the screen of he tel evision set 11’3’% esse a Valll/d%a tfﬁri@egé t he

i nstructi ontmwmacgg@bwak@a FEm §°5 cpRippl ward tsglfbelg ; |

appllcatlona&i—m %S éﬂﬂo@tﬁﬁ%ﬁn&ﬂmﬁm:ﬂtenﬁbﬁedmst of the 20
provi des data rel

end user an ated to the purpose of the application.
Applications may be either resident applications, that is, stored in the

ROM (or 5L APkt RfantWiéifdata 428 Rndrpred édnGrolwordray thed reééi&dﬂ@ﬂ:ﬁd: reeﬁ{rdkleéuﬂef 13, - or
broadcast and downl oaded i nto the

recei ver / debbhrsingiagcess to g eqpivalgntite the e&‘?@“@?%‘ﬁf&é‘ s}qg%pyarﬁ gEdinsgtied i ¢ he
receiver/ deﬁﬂﬂ@fw&%ﬂ@@bd&ﬁ@&i@&?ﬁt&ﬁdm@@wmubmoﬂdl dndtherddfier deserumbbe fil es
conprise g 31% htlra(r:lsrgmeg(:t t:afi € %ra{d%;; su[l])scn%er wdl Ireceive, for example, in a broadcast

monthly EMM (Entitlement Management Message) the exploitation key necessary to

20 decrypt the encrypted control word so as to permit viewing of the transmission.

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



vari ables block unit files, instruction sequence files, application . files.
and datawBih The receiver/decoder contains nmenory dpgrsdeiséo a RAM -
vol une, a ﬁ vol une 30 and a ROM vol une, but this physical organization
is distinct fromthe |ogical organization. The nmenory may further be

di vided into nenory vol unes associat@d-with the various interfaces. From
one point of view, the nenory can be regarded as part of the hardware;

f r om anot 22ya modem 23{connected tottheemodenmthagk channd) 47 oEkigr 1).camd switchgontactsi ng or

cont ai ni ng,t m shown apart fromthe hardware. WO

01/ 23995 g&?%?@%} ofggd%g&?ecei ver/ decoder contains five software

| ayers, organi zed so that the software can be inplenented in any

recei ver/ gecoder | erat.| quf EBﬁggr Is Lgure 3, the
vari ous s ?%PEWESQFM& tl&i(;%rﬁéée;\}eer . ﬁfli%%egr{gb%gr amm ng

| nt er f &cecérifal 25 Viapeonticl univ26 sndolsolyinsdessestwoespartcard reddensi27c28 adapted| nt er f ace
desor bed b R BIEFGIREPR Rniipis 20 Tparivelle 1k eaoihioadbaat oo cs
appl i cat i giager28@hgageswith dnfinsertedsubsteiption card30 and withl axanditionad a¢cess unit
recei ver/ decoder.. .They may be |nteractiVe. | j | 0

cust oner sgswmlgﬂ‘ﬁ#“f#%W?@,w 33%&“%@%% j@s%{lﬁ? anguages,
or they negerytediprpddoash signal to hesdescringbled) Thealeenderalsaiaciodesra conventional uc h .
applications...Thi,s | [ bas.ed a f P ' r ogr amm ng
Tt er o g By Sgpitio 210 REREE affuchiol bl AR, G8fbnlidid Gl 1T !
al | ows appdihg filtérediand denhdtiplexed by tlsbamhitt39. f | ash or RAM nenory in the
recei ver/ decoder on-the-fly or on demand. The application code can 15 be

transmtted in conpressed or unconpressed format using protocols such as
Data St opsgsedindhiz descniption anngplication i pr¢feabyG) pieddeofsmmipukéricodsSforver ( NFS)

or ot her rof,ocal.s.. lnteractive a i i { Cal ] at the
user int e?‘ﬁ’é’?b“%q{‘ﬁ‘, ley%lrﬁg@%fwgyre?%blgg{eor a‘l’e?ifdg?oggﬁg'sﬂéih S tflé\;l ces, such
as el ast r @hémthpemiisarpogitionbahe fotws afibemdte coptmp?s ocabittonobjeststemomths.  Var i ous
security featur . Drovj : I ; l | and data,
as foll ovx%"?eenl\‘g?% %&%@%ﬁ' %{eij‘ggnvéqﬁr(%%gg%@éw kgg’gtg?ver’ gecogéﬁéh\?met hout
first havassgridiekwith thetbottort iscei.ed for the i ntended network, which prevents

any unregistered software 25 frombeing run in the receiver/decoder. This

means that any software running in
An interactive 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 either resident applications, that is, stored in the ROM (or FLASH or other
non-volatile memory) of the receiver/decoder 13, or broadcast and downloaded into the
RAM or FLASH memory of the receiver/decoder 13.

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 unit 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.



the receiver/decoder is recognized and has been fully tested A Security
Manager limts access of applications to various nenory zop @}3
assuring d Y9 0% grity. The systemcan interface with any con F‘%gnal
access systemthat makes use of 30 secure processors (for exanple, snart
cards inserted in the receiver/decoder)2.The foll ow ng resident
applications are used to nanage interactive applications: Boot. The Boot

appl i cation rs&?v&/déc‘atie:%ﬁtaixﬁﬁ%mm 6: édmatthescﬂtw&ééd%oder is
power ed on. e Boot application starts e ferent 01/

2399
PCT/ | BOOr o14gplemepted in gty rgesiver/deedengad W%‘Ppmﬁﬂ%em E‘S@an t he
Appl i cation MajaQafious SofarE Rivehrd/APRRGHion 1aGer"S0)| Agplichich Phigasfminganages

the interacti’ve ﬁg}l’lcatlons that are run in the receiver/d coder that

is, it startloteriBes I)éwpéadymuat Maghine Layeril Levisedrayst i

communi cag Osystégi 5s'thévétoh9m§exm&éddaé&eawdv@atlons to
run at once thus i1s I nvoI ved In the allocation resources anong
them This application.is conpletely transparent to the user. Set Up. The

pur pose of t ication is to configure the receiver/decoder,
A o8

primarily t Is used. It performs actions such as scanning
for TV charffiel Appkcation rigycméo @ac@nmstsmpnhcatlem that jassh eitker rssidend rinfer ences,

and so on. M‘%\H@{{% thel REeivgidd ?OAQE lc?‘r co ’be%ﬁﬁvé'ﬁﬁﬂxc%oﬂ%eﬁ ?EE by

the user to receiver figuration.” Zappl ng.

Zappi ng a@pluustamemwnﬁemmeﬁrtmhhrbea,&m 5198 otmelalngea;earwthw

Program down for
exanpl e, r‘BT}nh arﬁ@rﬁner ?‘mf ot § p I catl on g}‘t&; fgﬁ%&g ation is
st opped. 15:a§dal omaysetrofm@nmmm grapms ar@tgtfmegmg qdlb)t thes for

I nteractive hh,%r, e[lh%g%,g% v, hat
make up thi s\%ﬁg lﬁﬁé eve 9%1 ac?%] ‘*’gﬁ‘l&*}?‘i‘ﬁ% ﬁﬁge&?gﬁt | oncgl ity
necessary tammmmbctwevqwqcbmn- ly or predgyaanda d e applicationcededanl e 20
by the appl I r cg‘q;P eﬁ%ﬁ? run
appl i cat ?jo)ns%a/r}dn? I?A?etftedllﬂ caﬁggﬁge@a&e‘%‘r %rgritn ; mio%ﬁlgti r?rsglr)étg It can
i nt er pret HBWrageMedialCGomrandend Congrak SMCC), etwor Fl e Server (NFS) or other

protocols.

Interactive applications are applications that the user interacts with, for exaxnple, to
20 obtain products and services, such as electronic program guides, telebanking applications
and games. Various security features are provided for these downloaded applications and
data, as follows:
. Nothing can be downloaded to the receiver/decoder without first having been
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.
. The system can interface with any conditional access system that makes use of
30 secure processors {for e:tample, 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



MHEG- 5. Besides these interpreters, it also includes other packages -and
service q@glﬁl,g@s 25 that are detachable and extensibl e acmoeoassENt S
dictate. rtual Machine Layer The Virtual Machine layer 54 is conposed of
| anguage interpreters and various nodul es and systens. It consists of
everything necessary to receive and e¥&cut e i nteract ive 30 applications in
the receiver/decoder, including the follow n Language I nterpreters.

Different interfMstages" inthe B’MM&M@@QM ingthmApplieation Managero

applications to ' ahggg{. apfbraoer s
Service Intor rra"ts‘P@ ﬁ%?) @g. ne. rﬁﬁgl Engi n oads déﬁonl torsecorrrmn
Digital Video &pph@ammmwmm@mmﬁm émtﬁtﬁﬂ%ﬁm&ﬁﬂ@%t ocol WO

01/ 23995 PCT/i soo/ I ﬁmﬂfﬁﬂaﬁ pg;ggb che. It
al l ows access tﬁsﬁ%ﬁgaggle%% gﬁfapp ccgtlons %%t&nee Hf]eogsatqg

contai ngd in tmmsmmmmommammmmmlveémmswemen

mul tithreaded scheduling w &&s? eue. 5
Menory Manager . fh %ﬁqé&megﬁwﬁe%access !wel*ns Xi@nﬁ%‘ﬂi&ltussgx“
autonatically csuigp mmm&amwmhwmmmehmmm
automati c garbage ¢ i RA9SE ﬁmﬁhé fWsrevents to
be triggered ad%!ﬂ"ﬂﬁ%h‘ tc%ﬂ&’q'o'i;%t&g& #Y? mnasagg%fs#e.rgyé event grabbi ng
and al | ows appldhariels)settihg thecdate andetithe, dsmbhimgemwmcﬁ, mdferA% Li nker.
;rtr]lnit Irrg&ul eI gla mv?leg%rh rsgé‘?%%i%c cr“gén%ng’g%va assé%mlu'téerég(n&aﬁgéthgeRJAﬁﬂvgnd
resol ves cal | s receiver/decodemdfiguraticn, ve codes tovvards ROM  Downl oader Th| S
nodul e uses autpmatic L1 Gks l:%sugﬁhepﬂﬁ

t hrough t he NF ?P%?o%@ﬁ%%ﬁnhg%gﬂc}%\g\.ﬁ{ ggeg 48@é&accesse int arre vvay
as resident ona@,ngmgomiwdmmmckﬁw&p%ssmﬁhqﬁu!@fmlémmare al so
provi ded. d ass a?@lﬂ:aﬁ s} any cl ass
ref erenci ng preéﬁ'f'%ﬁ’satﬂ%%h @“ﬁe{wa@ﬂl&?ﬁ ggﬁ% coﬁ%%ctig

opti-m z8d to nmanage a hierarchi cal file

API Layer
The API layer 52 provides high-level utilities for interactive application development.

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 interpret 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



systemw th rrulti ple ROM flash, RAM and DSMCC vol unes. Flash integrity 1is
guar ant ee % any incidents. Security Manager. Thi S pgavisbd01486

aut henti ca s app i cations and controls the access of applications to
sensitive nenory and ot her zones of the set-top box. 25 G aphics System
This systemis object-orientated and eo@i-m zed. It includes graphic w ndow
and object management as well as a vectorial font engine wth

mul ti -1 anguage S (FSIP) Eabldﬁ%ﬁhﬁfsﬂﬁéxﬁmtbh&:a%ﬂﬁaﬂmwm toctheseitables byn nodel
I s supported so that Q| [ erl}l resgglﬁc‘fi 30.are efficiently managed. Device
Layer The Devi ceappiifationsgviicha faeopiained 0 WEMager and devices, Devices

are software npgah@mey\/rm@mems hﬁaw@for?mnime,cmhlﬁﬂﬂmw schedulingeeitlar y f or
managenent of exter_nal {\52-01/23995 PCT/ 1 BOO' 81486 -25- events and physi cal

i nterfaces. The 8 HEOPR STt BIfHENi cati on channel s  bet ween

drivers and,appl Pﬁe?ﬁdr?rlﬁ . PITRA! ﬂB&ulBWQ&dthericeéss&uQﬁémom mthﬂsd(l ng.
Sonme exanpl es of nmanaged devices are:, card reachm nodens

POMCI A ( Per sonal autometicallyr compressss dataqin memons (s °°R§S§B’C|a§‘il rmf_ED

di splay and so o??1 E,agégg{, fi&ctidn, Not have to deal with this |ayer
directly, since the | ayer. control S the deV| ces from gbove Sﬁstem

Sof t war e/ HardvvarEVc_niMﬂaE% This module aHownevens te V’
provi ded by the ﬂ%ﬂéﬂageéﬁ&h&fmafw&h%ravbﬁfg%u%llbﬁeﬁﬂﬂﬁauo:ﬁesamveﬁtswe

nodul arity of the system and because services supplied by the OGS (such as
event scMedul i ngeashtheBnory managenent) are part of the Virtual Machine,

the higher |ayerg flﬁﬁkér' strﬁoﬁlé)ﬂwsqué%oms@{oﬂada&smm [Ebnsy St em
(RTCS) or to a p rticu

50, whi ch i 5 par batbie e RadARRSHF B R APR ATSNR %é“ss}@ga?%%ﬂ‘ o > 1 &
Referring to Fi | SRR nd fng k?&v&rcaﬁbﬁsmm&! ﬁdﬂ%féo&ammmm i ses wi dget
tool kit 62, whic graphi c objects sclija(t:ahlogdsmb togr%ogegghﬁém
W ndowi ng syste nPewnioader ThlS module uses automatic g
15 carousel or through the NFS protocol, with downloaded files accessed in the same
way as resident ones. Memory clear-up, compression and authentication are also
provided.
. Class Manager. This module loa&s classes and resolves any class referencing
problems.
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



20 graphic library 68. The wi ndow ng system 64 manages a nul ti-w ndow .
system i go\isdds applications may draw and resize w ndowermsnsgP! i cation
which draws a wndow is referred to as-the client of that w ndow. As an
exanpl e, an application may produce a wi ndow having a nmenu of choices in
one 25 area of the screen, while a+3%eo inmage is shown across the whol e
screen behind the wi ndow In this exanple, referring to Figure 2, the nenu
i s producemlvem agPphysicahrit¢rfaces, HEhoDewdes ayeemanagescumnunicaliomchannedst.  The t wo

g{)rGrplmeiegr Ireangemeg‘%rg1 ar g”@‘f“gg’%%g‘géu b g%s&e&ﬁ%&@hoﬂ&%}?each havi ng

still or ruamnplgsofmgnsed/dmm mﬂmmﬂm&megmmml ns a

\gl \r/]vld(r)l\c/ivo;[/vr t w‘ﬂ?@%@gﬂ%’d&?ﬂy& gur ﬁw&é@ P@ &E@%ur e \.theAnW_eﬁg(r)nV)vl ?20f

fromwh8ch a particular window 70 has been opened is referred to as the

Gaught br . PRt 4o 55 140 el il SRTARF G tlef REMPA it oSl 0°, o7 ™

opened fr gavicésframabovent her wi ndow 72 are referred to as sisters.
Transparent Wndows 5 In a preferred enbodi nent, the w ndow ng system
manages W ndows known as transparent w ndows. A transparent windowis a

w ndow whiSgiteshSuftware/Haxdware Layerkgr ound, that is, through whi ch underl yi ng

i ndowd Ca%ﬁ%ﬁ%@@%@ﬁ%@* Ao 3 s el $9 7R PalighbBOSERACT. o

shows t wo reseiveiddesodef Beca@e ofithe alodaladtyrof thesystamn md)bwenke sbﬁmdmupﬂm

obj et o PGS (b o itat Al A5 R ot SRt SR RACTY 1
Whenl t _he mhﬁ?mmlmﬁmmgﬁgﬁfgmgmwi ng wi ndow in thé ;tlga
over 'y ”%Wc@?a?ﬁleo%{zs%by . ying . .

which is WO ‘Wi ndows. 15 Figure 6c¢c shows the sane situation
as in ¥igure 6a, but for the case where the overlying w ndow is declared a

transpare% vyilingg In this case, the two objects 108, 110 are still
vi si bl e, PP %ackground 112 is now transparent such that w ndow 100 may
be seen The GraphiciSysterh 604 witicleis part bEthe Varnal Maching 34 avill mowttiealebagibkdyr ound 112

is sinpl ymfg}nn%rtgﬁbne 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
referred to as the client of that window.

As an example, an application may produce 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 a window tree is shown in Figure 5. Referring to Figure 5, 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,



20, Use of transparent w ndows allows independent designs to be created in
different _windows, while allow ng images in underlying w ,Inlg&pe seen
t hr ough ov@'r_q wi ndows. The present systemalso allows nultiple wi ndows
to be displayed, which nmay consist of a conbination of transparent and
non-transparent w ndows. 25 It shoul d bggnoted that a transparent w ndow
may have a background.which is conpletely transparent, or it may have a
background wigdwmdews 78,80 wiicHwere opéil Fontthe amé Mot WihdoWsR2 aré feferred
background is bl ended with the underlying objects according to the
transpar ency!o 8£8G$-. 30 Specific nechanisns are provided to manage _
transparent w ndows. These nechani sns handle the situation where draw ng

t akes beneath a transparent wi ndow. As will be explained, such drawi ng nay
result in coFransppeamtdYindaWses in the transparent window unless specific
action i sstajen jorRes eaibodniint, thYGyRAbwRAI T sl mhBARs CHhAbws IRéwh fure 7a
shows the situation when a |ine is drawn_underneath a w_ndow wth an opaque
backgr ound. transparest windews. /b frapsngeent windowv i & wrndayp vehich.dees aptchave jan

W ndow 102. b&k%gwmflﬁtﬁ?mmgﬁmcﬁm@mmgamm%%@ sdat Aleed a

transparent wn hi s"case, when I'ine 114 i s drawn, al so appears

i n wi ndow 10princigle pf transparent yripdavreayillinow by degaibed withaefersaee o) Kigurss 608 and
110 in wi ndow 102. One way of avoiding the overwiting of objects in a
transparent window is to prevent _draw ng fromtaking place underneath the
wi ndow. B@weFignre 6ashewstwp syindawselfido dP2rihich are pet Wperimposen gVimdownt08ct s i n

a transpare | : 1 ?q.@tag;,ggaeﬁgrgﬁﬁp ' . Eld1SlalakiecicNe area
affected by%?ﬁ%‘%%lﬁﬁe e m'bne . Thifs%??ﬁlggﬁlemgfo ﬁn%ﬁig‘%sotra?r?gjetc e
maxi mum and ¥8nil & and opaqus backssousd 1lfe Figuroioh ghows the sithation whemthettares
pl ace. The %H&Qé"ﬁ:ﬁ%ﬁﬁé@ﬂr& ri a&h%%&@&&w%maﬂ&.&%m

identify any transparent w ndows which [ie over th fected area.
so-cal | ed BExqbsewestherinderlying windounin the arggewvhich is ompmen § the| tvoswinHows-ndows .

The Expoge @i@gﬁ 66 Sows e §a§1@ sftddtieh B§int1*1§t£rg ltsb,%fuﬁfofr ﬁfﬁet&Qe #hés mé&%ﬂkglgbe

redrawn. A cl t of a window iIs responsi content of t

le for the c )
wi ndow,  andvindeys isdeelaved p snspeseniwpindow o In isrcase. tha twe ebigpts 1084 10evessll.  The
client redr WBM'@\& 1iRWakkerbind N2 ¥hoW Binatenhse itk widowM 63 'mbf 8 adchect ed
area. 20 The above sequence _ of events is’'illustrated_ in Figures 8.
Referring t dhropghit-oIrgthe exampleshawn 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 underlying 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 TItshould 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 transparent 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.



encl osed by rectangle 116 is the area affected by the drawing of |ine 114.
The w ndowgp 0183698 €m t hen identifies wi ndow 102 as a tranpgpisvilordss Ndow
which lies over affected area 116, and an Expose Event is sent to that

wi ndow. Referring to Figure 8b, the part of the w ndow 102 which is
affected by the drawing is indicated-B¥-rectangl e 118. The area 25 within
rectangle 118 is then redrawn by the client. As shown in Figure 8c, the

parts of ﬁm%@wmlmmM%@hmd@mmmmﬂ‘g%ﬁ3F|°n%q11§.14 are
t her eby fegsaeggoe ggg&ﬂi@@b%ﬁ%@x&:&&%ﬁ%%&ﬂgﬁ&cﬁ% g6 16Yerwitten

by line 11 e - mechani sns al | ow an tlonto awwragesma
wi ndow eveHigufe 7b shows thesibiation when wipdew (103 i laatha tynsppscnt wWindomt Un

corrupting F?er pTetatTY ’Wi%ﬁ se Events
whi ch are gié%%s% gﬂg\r}é? lié‘g{%p% |g°v'}Egznu 4 L%tﬁ%&?ir%res t hat
t he ovefl yovgwmasdhﬁmhl@tsr&& Oﬁlswpd@pdml onal to the nunber of draw W

0U239" PCTA1B0OI 01486 -28 commands which are generated. A draw command i s
generated each time a single draw operation takes place. To create a

conpl ex i n@gewaa &avgmmmmeSmalmmmm@mw each

box, 5 o r o fon SLAERlewidSReth BRI, HorthbCndheBhod iy, [0, C

processi ngthEobemmgmd@dobmmammmmwnm@,mﬂﬁmM$eMduce t he
perforqﬁnce of the system The situation is made worse ifrultiple w ndows
are ope particularly multiple overlying transparent w ndows, each of

whi ch may mqmmeam@mtby@pdmwmzxsdatepnmrmlsedmebynmtomuhne present
i nventi on, %’ﬂﬁ; i d hence

t he nurrberm(%;pﬁltl nmes that an overt yuggﬁg%\f\n%%%h}%ﬁlfeér a%&ﬁé@ re&iged by
suppr essi n'gmdnws gmathmwavheahpmb thy window tree: tor idsntifyciny dtanspasentes. A
araneter | ENE, specifies
p b ?on Wﬂeof/] &?ééeh%ré& éﬂ?aﬁgé%gbsgg%nt@&‘énf%{@gcﬁe P

the situa eneration o ents w

suppre§§edche'n’tlsefgihmhmndows Expose :ﬁmnudbmtbe qntsrthatdmﬁeciadMS to

define whi to whi ch
w ndows an§)E'>1<]pose vent V\IH&FO %gﬁ?%ﬁﬁp&%b if.f]gtrc? (rabnbodl ment, the wn
over node mmfeqhemyahietqrﬁ@awmovw@mwgﬁdom ﬂ'baﬁh%mﬁhﬂt@g&rd to
Expose. EVEH: witlow wilidiofiddes TR attdéi@labdn 10 which al | wi ndows ar e

taken into account - lgnore Inferiors: daughters and their daughters are
I gnor ed

20 The above sequence of events is illustrated in Figures 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 8¢, 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



- lgnore Sisters: sisters and their daughters are ignored - Ignore Qhers:
all wi ndows which are neither sisters nor daughters are igar,ﬁg%?ué gnore
No Backgroﬂ'ﬁ’cﬂma*ﬁ transparent w ndows are ignored 25 - Ilgnore ]l: al |

wi ndows are ignored: Wndows which are excluded fromthe clipping

cal cul ation do not receive Expose Even28, and thus are not redrawn. For
exanple, it mght be known that sister wi ndows never overlie the windowin

whi ch the drgmrhighdshich apé geterated) Aairavatonnnbnd is géneritaieaclotim8@ sitgpte dreat t 0
post pone redraw n |1 transparent windows until the draw IS C | et e.
Once the draWW&%r?&ﬁ“&t i&&ﬁ{}%’f"é’?‘e‘a‘aﬁf’ﬁc}m“ “b%*‘f%’d?&%&%hi sis
done by nONinhybé Aecebsaty, Gich oaHsistEbIion exaniple; de dtawinizof aciraightortsusmidng.

When the drawing, is conplete, the wi n.Qver node.paraneter is then, set to
clip-all. A line gbex acuele-figome ¢ ﬂ\fbeﬁﬁlﬁwﬁfgﬁﬁ GTQE@&Wn dr awn

around al b afdigrdcamkaRl eredraviigWindons, wiith fafitedict the perfohime of the Systes. Of

t he draw ng._ By dr aw,ng Vi rt,yal W ndoy, an Expose. Event ulls gen rat ed

whi ch i s sen¥hesityatigns HAGEIQrRe] WPWB%?\RE" Wstmirmﬁlaﬁgg HRIE VR8s

whi ch have arSitiwiaddts) ach b Whichifayart it 20pbeEWRNE then redrawn, in
the way descri bed above. ‘n summary, greater efficiency can be obtained by

deferring the redraw of transparent w ndows affected by draw ng operations

performed by | @Modfent 6tRe presidt RREAtRARhE flumbte VEERSose Bverts WakcH! t  Of

the fact that e W ndowi ng s stemitfelf 10 may .decide to,redraw part of
a wi ndowl0f care ganengted; aad hence diaq pumber of Hmes gt anRYGriyge S¥ndqve is TeAtay™; ie

W ndow, Or rRyidag u rsu?ﬁrﬁis?ﬂgrtﬁe Bénepitidh T PR Ve @iicertdin tibingiaRes. Wi t hout
further information, the w ndows system al ways sends, Expaose Evepts to the
appr opri at e pameteris provided, seferred {o hegein 35 wip_pver dnode, Wiach specifigs thepy pose

Events are SGpiton@whibiMae BEmtRiolRF ExposeEveiits WP B sﬂ;ﬁ?&’sé’é@. MChe\WaRtlReg, t han
If the client was 1 n control__of the 15 progess.. W refe.ilg{éce tQ Figures

. 1§ LWL
9, the problvém enssdredsalions slient applicatinsdp definewhigh windowgyifl bedaken mipq 1 e 9a

shows A {¥pidealunf@Réd @ieidiid @Wwiiéh Witldows B B¥ose Everhtavifibeisatl W ndow A 150
and an opaque Wndow B 152 which it partially overlaps. 20 In Figure 9b,
whi ch corresponds to a variant of the preferred enbodi nent, a typical

seq ge nce of IEXREfeR¥EBhBodifment] the Wifh a3vel mdde/pafiviend niydREn6 tHe Tollowing e
W ndow ran a%iGtxrlations with regard to Expose Events:

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



to redraw part of Wndow B.. Expose Events 160 and 162 are sent to W.ndow B -
152 and ?? A 150 respectively. Wndow B, receivingptigsdeei@se Event
160, is V (? awn, 25 thereby generating a further Expose Event 164, which is
sent to Wndow A. Wndow A, receiving two Expose Events, is therefore
redrawn twice. In Figure 9c, illustra?i-ng the preferred enbodi nent,

I nformati on regardi ng the optimsation of Expose Events is_nade avail abl e
to the wi mmma@m @memmmmmmswewmdow A
150. Taking, ik §Buuli V30 sh Btpodd Eviilib BenchatBOWRick e 170 19

initially oOn S nt ubsequent redrawing of Wndow B
t hen pr odmd%aﬂ'wdr%qdnwm tieapindew e nTherwindows:which Bavsyaxeas gomciding so t hat

I's redr X‘i;% ?‘ﬁ\@ %%M iBdd*sHove 30- The wi ndow
attrl bute g‘ﬁe I nes eﬁp |m§§'filﬁg-rllv_jag? e Expose Events in the

preferrs d enbodi nent has the name of no bg_ WI n managemnent (for no

backgr oun N ta‘ilﬂh mﬂ@!h Eédrg;, t| (o
each dra qBBEI:: W%“lq%p?%g E*%]mw c%guses ven ¢ e sent to transparent

wi ndows. lnihddwidaiffected by drawing eperationsperfonmediby smapplicatiiished, the client
calls a function (SendEvent ToONoBgW ndow) to specify the extent of the
redraws (typically 10 supplying four coordinates specifying the coners of
a boundi ng)rreepmlﬂﬂglfﬂl)%ln&howeweumamnltdéﬂlefmﬂnéﬂlﬁmnms)@f em jtgelf

transp ent t Q’FBH’ Il—'1 &
pr ovok °F%}Q'\£€|Faw urn oi;o?ra n regar PQFﬁe e o°§"t“|’ém sation of
Expose Evm@gﬁq%wmm@m&@m%@%ﬁ% witigdlger vi a

ot her rrea Pvents %Q@“@?ﬁ& fromthe
above tha y a varf{’ages A Jgéalg@a ﬁaﬁSEﬂPIJC-I encyt,s use,

ef f ecti ve windbsvsr tolensure dieorrees reswlt; cwmmﬂnmommwmﬁagemm@ode bei ng
present n o h@ I.%BW e@gu QIRf Whs ihicBRSollor it f f er ent
appl i catigﬂ%’mrﬁée %@g&g con rgw‘%?ese fa}q;lﬂééso on are afforded by

I ntegr® i pepckdse managenent of 20 transparent wi ndows into the w ndow

manager. Wth reference to Figure 10, the relationship between the w ndow

manager and the clients (applications) of the windows is now described in
nor e det aiWith reference to Figures 9, the problem described above and its solution are illustrated.

Figure 9a shows a typical configuration of two windows: a transparent Window A 150
and an opaque Window B 152 which it partially overlaps.

20
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 this 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.



25, Each-w ndow 2010, 2012, 2014 on the screen 2000 has a correspondi ng

w ndow definiti data bI ock 2020, 2022, 2024 respectivel ypg wdadow S
al so assocy QoY a particular client (application); in this case, the
wi ndow 2010 and i ts correspondr ng w ndow definition data bl ock 2020 are
associated wwth a first application 2038B- and w ndows 2012, 2014 and their
correspondi ng wi ndow definition data bl ocks 2022, 2024 30 are associ ated

W th the appathecrindew at@ibite whichraﬂnesnaeapamisaﬁaooﬁmgmse IByenfisdhdhe syst em
and has access_to,_ al f the ndow definiti.on data 2, 2024
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of the correspondi ng wi ndow, such as the size, position, border style and
nodes of 5 behavi Qufomatieel ehdhClirdf Sjdrdtidf ifi thd rinkdo camsesgevents tochd sénbtd €
descri bed above, for exanple. Infornmation regarding the transparency of a
wi ndow can al so WHanspapPbWindAWE.ne 5 i ndow definition data block. In the
preferred enbodi nent, information regarding the transparency of a w ndow

2010 is stored in the w ndow def,inition data_hl.ogk,k62020 s.of a
function carl 20&stMeDolt: r@cmd’éﬂf"r‘?dﬁg@@??‘ﬂ%@“sq thee ﬁ‘ﬁt‘%'“%? %Fﬁg

preferred enbodi g@‘éHriEv&WSB Windew}-Go spdcEfy thé bﬂanﬂ@fmeﬁ-édﬁﬁsf({wmml dow

manager via other neans, or stored drrectl in th g wi ndow definjti.on data
bl ock 20UD, i ndi sunpsan &fﬁ’mﬁs}’e%@“ﬂ% °F?"HR"S? 2 fou fepglgh this o peing
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link 2044. 15 W sendiFxpesediverts tapsmrgtaking their redrw.in tH) E‘&m ﬂt‘%g

over | appi ng W ndguSornBsatiefl o Bkpo¥d Ever®Yal Q)f%ﬁfselﬁéeﬁadd hvaitableabithe t he

above features of the deferred redravm over | gaﬂ&ransparent w ndows
and the integrat werrﬁoarmmerrma@amms c F‘%tﬁ’é‘b%‘f“e%bs’ f88%s into the
wi ndow mgnager. In this exanple, like parts are denoted by like nunerals.

20 The contents of the two wi ndows C 34]51 0 and D 2102 are hown in F%gure 11
a. Wndow & canche seen fromithe ghoverthat many adyirisges.cuchas qvemllsfcioncyy eash 9f 5

rectangl e 2}d2e %ﬁ%&%&u&(&@@mlﬁwﬁtw&rwmmge&eﬁtdohéeangpﬂeedncal
lines 2114, 211 2118
once in the wmdow manager instead of several times in different applications),
centralized control, speed, 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 EBach 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 applit:ation 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.



25 When di spl ayed on screen, with reference to. Figure 11b, the two w ndows -
overl ap aggefiaged). W th Wndow C 2100 overlying W ndow Decfieniag tially -
obscuring the contents of Wndow D. Wth reference to Figure 1l ¢, a
refresh event occurs in relation to Wndow D, causing the 30 opaque
background 2120 and border 2122 of WA8lew D 2102 to be redrawn, overwriting

the overlying transparent Wndow C 2100. In addition, in the first draw ng
operation memmWe&Mmmta&IMGomﬁeimombu@h_eem the stateoft hr ee

vertical |jne rg:%;?o b GHRAO®: such! ad ed i 'bordbr! ' npl e,
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t o redr 8w windowueéinitiondetadblockThe si npl est case, where overlying wi ndows are
redrawn after each subsequent drawing 5 operat-ion, is illustrated in

Figures | Idand | le. In Figure lid, the overlying Wndow C 2100 is
redrawn, fItheprefecred rmbadimelitigfonhation régapdingthe vranspatency bfia witidow@010 W t h
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further exanmumidate ditectiihbetweabsaek vther, irticathdsohematigally by thedink 2044y conmands

w Il now be described, again highlighting the feature of deferred

redrawi ng of overlying transparent w ndows. As before, the object is to be
drawn 1% aWithreferenvetoFigarent Iz amexampletin whichawe averlappidg windos ateedrawmr dance

wth the g{g@[ﬁo% bg%gg&@bgﬁzﬁgg%wﬁg R SHAE ERGePbP URIHE e d BrRing iPSEN.  The

first pro e 1S
overlying transparent windows and the integration of the management of transparent

windows into the window manager. In this example, like parts are denoted 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



1., Set the win over node paraneter to Ignore No Background 25 2. Perform

the ten dr rati ons. No Expose Events are generated ‘b I
transparenWﬂEg are ignored. 3. Set the win over node Bg?ane@é'r&kto Cip

All 4. Draw a virtual rectangle which enconpasses all areas which have been
drawn in. This operation generates an-Bgpose Event which is sent to the
af fected wi ndows. 30 The second, shorter, procedure which may be chosen is

as follows: packgitind] fof extinple), Witlin FERRAGITRNG préfeired Bribedinent, shci Jetiav? .
Performthe ten ra%g‘sg’?%@at%%ni. Po Ex&gse Evg(rts %rae eperated, since
all WO 01/ 23@@5‘3@9 g gent (application his requesied (R TH S U8eT giFdt-ed. 3.
Cal |l Sent Event ToNoBgW ndowQ, passing as a paraneter the physical extent of
the ten drawing .operations. Exppse Events are then sen} to the affected

wi ndows. 5 Fke ?@Pﬁé‘t‘@ﬁﬁ l”?i%‘? °B%&P%W@§%WE?% &%eﬂc}ié“@&%‘tﬁf’F e I n

the abovesexgiepitdn, & dhis@ited AT 1dfah@ ¢1e2 dn WgeOVId, DRioverlying Window €
tinmes, as would be the se it an Expose Event were gﬁnerat‘ed for _each
dr aw conmand21Q0his redramaof@lowing the spnding of @n Expess event tonthat yandow. oMdthder abl e

savings in p &mg&em&%enmtmg_ob&aeqmﬁéﬂaﬁspmce,tﬁla:meam 3

enbodi nent, a further "nethod of redrawi hg w ndows i$s enployed. Th§|).s met hod
conpri ses sethdiviegical EingyAl26. (As disenssed dhove, ipjthig opsen theveverlyiig windawy will
speci fi ¢ nunliehgiy 86 gt BREfitles BYbtal W8 nfort {Hin B TRELsshy, usual Ly 15

c

determ ned i n advance of the drawi ng operations. Wth reférence to the
above exdfple where a total of ten draw ng operations were required, if

the number Cﬁg:?ee&s%ﬁeré m&%ﬂg%fhﬁb@&%ﬂﬂ@w%&a%&%@r@g ﬁ&eeer the

5d" and 10 h aw ng operations. This nethod o awi ng 0

advant age ofandevithaeienence taEigprecdiallithige veriealilnes AE24, 2126, alizSaoreseavn ined
after each oRODOPRL Akl thdHerRideeWandbw &Y 3 100" is 26hravwh astfer niEARI NY

the screen refreshed relatively fréquently in the event of a |arge nunber
of consecut iwiadows bayetlpingemest appersanseias Jluseptedinfiigure 1B nunber of drawi ng
operatiops to wait for before refreshing can be al nost any nunber, from1
upwar ds (but typically would be between 1 and 1000), dependi ng on the
current pr oe‘%@g&ﬁl ¢xgaple in yrhich,ap Ppiegt to bp drawn requires ten draw commands will now

be described, again highlighting the feature of deferred redrawing of overlying
transparent windows. As before, the object is to be drawn in a environment containing
transparent windows.

20
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. Set the no_bg_win_management attribute to LetMeDolt
2. Perform the ten drawing operations. No Expose Events are generated, since all



25 handl ing of the counting and redraw ng nmay be handl ed either by the-

client orwepih®s W ndow manager. Use of the optinizati opgrABsmiigeed above
with regard to the deferral of redrawing of transparent w ndows all ows an

application to use transparent windows with a 30 considerable reduction in
t he amount of processing involved. Thi®+s of particular advantage in
envi ronnents such as receiver/decoders where processi ng power may be

| imited. Furt hertranspesent Mudowsareigooredr t o recei ver/decoders are al so

afforded. Epr e LSE%%Q;‘QQQH 34

transparentgwi nﬁgﬂmﬁ@% ygﬁéﬁéwgﬁﬁg%vagﬁm er %n () ﬁyﬁ%&&&s‘%{té’{/ to be
provi ded, si nce théitenifawingeperationsh Exposa Eents are theo pend fo the afffectadivandaows: e
effectively. Wth the wi ndowing display typically in use being overlaid on
a video image (by the graphics processor described above, which takes

i nput' s b®t Ht fsmotedtthat bethgprocedures abhievathe samemwesalte 5 wi ndowi ng systemnm), a

smal | er wi ndowi ng display is highly preferential, since |less of the video
i mage woul d then be obscured. Furthernore, the nmethod of displaying

t r anspar entin\the) disove dxpnpleptather el the affiectedwindows beipg redravah éenctimes, a®t hods)
can result in hi.gher nt t | i evi si on
(whi ch canr’ﬁﬂ“kgé’ﬁ a?ﬁggﬁb%ﬁ%se ?ﬁﬁgﬁ%ﬁ%@ﬁ%&%ﬁﬁi%cm%ie noni t or,
f or exanpl ayinddd¥s dre ondy eadeawoconte IRithjsiwey, chisidepabldsavings inprocessinganapbee Wi | | be
descri bﬁ[g, concerning a particular application of the transparent

W ndow em descri bed above: nanely, an 15 Internet browser
application for a receiver/decoder. Figure 12 shows a screenshot of the

Chovs 5 vort Al ot B eftplitn, § (ERRE modi P Rl ilebe JE| 000

vari ous butemployeds This| methed] comprises Femling ot signal 4o eedrﬁmlwdrlyiyglvirin&owd enent s
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di spl ayed owerhing windewsiwotld be r¢dravi gé)ﬁéhelﬁ'?mﬁd Offixawing operations.

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



document. i s displayed and the screen 1101 is blank apart fromthe main nmenu
chain 110% ?1273 e user has a controller with which he cape y ﬁ

bet ween obj 2 the screen 1101, highlight objects and Sel ect objects.
In the present exanple, the controller used is a television renote
control. Wien an HTM. page is displayed34any button of the renote control
calls the chain 1100 (tool bar). The chain 1100 can al so be turned on and
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tel evi si d0. “atetevigion (wwb ucanmf sfggmﬂy ﬁ&’Pﬂﬂ @g/high 3 sesolution a§ $computerdponitor,
primtive mﬁﬂ,g{?ﬁﬂgpses 410 i ncludi ng, anongst others, w ndow and di al ogue
box franes J control, a push button, a check box, a text field,
and a text editing box. 20 Each of the w dget classes inplenents nethods

and event haggh&eRrdde PR Fﬁ@& waﬁfﬁtalmﬂhercefmh wm%scrﬂ;ee nedfingGl asses
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W dget chasSgnidd ¥R ipphitdtidn EdYeskiv@ldesodepOk Obj ect class with which the
25 widget class is associated. A look includes, anmpngst other things, a

definition of colours, so that any w dget instance
Figure 12 shows a screenshot of the main screen navigator display of the Internet

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 buttons shown in the chain 1100 of Figure 12 include the
RELOAD/STOP button 1110, the PREVIOUS button 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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application of such a widget set is to provide widgets in a GUI display of a

receiver/decoder for digital television. Amongst other things, the widget set contains a

set of primitive widget classes 410 including, amongst others, window and dialogue box

frames, a slider control, a push button, a check box, a text field, and a text editing box.
20 _ _

Each of the widget classes implements methods and event handlers to control operation

of the.widget. The widget classes may also contain methods for drawing some parts of

the widget. However, in order to provide a particular appearance or “look™ for the

widget, the widget classes invoke drawing methods of a look object class with which the
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 will 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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conprising the stesof %flnln the size o he wi ndow, 20 draw ng
o

f oreground obyhichis CPIHP? buttens. A butten ﬂ&fé?%‘eelmmgmdmr@qwme

wi ndow. 6. exiin gr@;

recei ver/ ecoder%d p‘ﬂé %F@%‘ga?)ﬁewg%g’g %, cggop‘hﬁt%{gﬁgﬁﬁethglz% of the
Wi ndow, dravm(wyldDWDwﬁthh efsudcts in the window, and arranging the
background of the wi ndow such that objects underlying the background are
visible. 30 7. A nethod according to Claim5 or 6, wherein the step of
drawi ng for ézyﬂmlightaifjthn:abpvmm'HBemnmaﬁzdthgt ¢ash egnoismiwindosd, and,asdesi r ed

val ues. 8. A %dﬁ-gtﬁ(ii‘i) 1§ hObiR¥ro déi@gﬂ?{%e%gﬁgnqo%gg gllz{]ﬁg%@go P ne,

f oreground 8 10 I'S€’any or-<a
box, circlge, u’ampanegll eomeqteﬂtl;{lailtbwmg]ekmbnudﬁofﬂ:ﬂdﬁmarl(mmprﬁnig & ifiteXdEXi0el / 23995

east tuo dr RFBREAPURRLI TG 5 w0 Sobpeiiat ofank i Pl endhe , 5

wherein the hﬁémgﬂ‘ bromder. Apart from allowing the designer of the Intemet browser more

flexibility, this can allow a more compact arrangement of the buttons with consequent
advantages.

15
The structure and function of the above Internet browser and navigation toolbar are
discussed in more detail in European Patent Application No. 00300832.3 in the name of
Canal+ Technologies Societe Anonyme.

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.



obj'ects conprise interactive controls. 5 10. A nethod according to any of
Cl ai s 5 g oPaaeydierein the step of arrangi ng the backgr pefithod@ideé | Ses

| eavi ng at Ieast one pixel value unaltered in a region defining the
background. 10 11. A nethod according to any of Clains 5 to 10, wherein the
step of arranging the background comp¥lses bl endi ng at | east one pixel
value with a pixel value of an underlying inage, in a region defining the
backgr ound.CILAIMS& net hod according to any of Clains 5 to 11, wherein the
step of 15 arranging the background conprises |eaving at |east one
foreground pixel unaltered. 13. A nethod according to any of Clains 5 to
12, wherein at l|least ﬁomeﬂlodoﬂhsplayh}mmdmdmasoymglhemmﬂmhgdwh&a:onpr| ses

an el errent 5to
13, further %&ﬁ?ﬁ%rs t‘é‘?}""ﬁéﬁ% urt%eg‘ﬁgg\nh% e@%d%ﬁ as a background
t hr ough Svhibyta receiteer/detoder, th reeciver/deeoder pricferablycheing=or yse mithradtelevisionseti ng t o
Claim14, wherein at least a part of the first 25 w ndow underlies the
father wi ndow. 16. A.nethod according to any of the preceding clains,
further conprisi2ng womethod acogrdingteiClgim 1) fartlen comprising duwingsofrathaof dr awi ng
in the furt}ﬂer.w’ ndow affecting said w ndow can be corrected. 30 17. A

nmet hod of Y 'n a wndow, the nethod conprising drawing in the w ndow
and nmonitoring the drawing so that drawi ng affecting an overlying w ndow

gﬂlllluﬁrlrlﬁt ?’r | rl‘ltlf‘\gEﬁ{"P?ﬁ%’r%ﬁgrqg 5@%? %%@@gﬁf@ﬁ%ﬁ%@gp 39 18.

A net hod aacereeh conprisinglaavindaibdisplaylahd themtthed furthepcimprisgs cebiningitheng  a
wi ndow whi ¢h e drawi ng, and sending a signal
CER e b il et

mstructrng‘% w which may be affected to redraw at
| east part of that w ndow. 5 19. A nmet hod according to C aim 18, wherein

the signal is a4:] avaqXéilha according to any of the preceding claims, further comprising
15 displaying the window on a television screen.

5. Aniethod according to any of the preceding claims, further comprising the
steps of:
defining the size of the window;
20 drawing foreground objects in the window; and
arranging the background of the window.

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

background are visible.

30 7. A method according to Claim 5 or 6, wherein the step of drawing
foreground objects comprises setting foreground pixels to desired values.

8. A method according to any of Claims 5 to 7, wherein the foreground
objects comprise any or all of a straight line, curved line, box, circle, triangle and

A BN VO




20. A nethod according to Caim218 or 19, wherein the signal is sent

fol |l owi ng C aw ng operation. 10 21. A nethod accordi nﬁ:.fl,ﬁm% kdn 20,
further co%ﬁ}é’%@ suppressing the signal for at |east one ravmfr?g{n
operation. 22. A nethod of drawing in a w ndow, the nethod conprising

providing a first node in which a sign#g4s sent follow ng each draw ng
operation instructing a client 15 of a w ndow which maybe affected by the

drawi ng to r eg cal ¢haftictepand prferdbl@ kreviravioin at leastdwp dapw pergtichs.second
node in which the sending of a signal is suppressed. 23. A nethod according
to any of Clains 18 to 22, wherein the signal is sent froma w ndow

manager. 20 24. Agret hadmeth6e atéonding €o amy o Claizhd5 16 8,1whéréinABe favegroghd) t he

signal is sent, fromag client of a window, preferably sent by the client

whi ch carri eQbiSEts cOMBNSH 1BIFFasHYe CoRfalSr ef erabl y sent to a wi ndow manager. 25
25. A nethpd according to Claim23 or 24, further conprising making
information relating to the transparency of the w ndow available to the

wi ndow nanager. 2@ AAdasthadpcearding tn any of Glaims:? 1o, 9 whereinthe siep of grpnging ng

storing the geHaQrSindeBmpsised feading b 18ak SneYixdl MEuBARARYS iR 8 région defifitid10d
according to darm?25 or. 26, further conprising sending the information
to the w ndotherhapkgesnd. preferably in a nmessage or via a function call. 28.
A nmet hod according to any of Clainms 25 to 27, wherein the sending of a
irrrrrr 111111 11111 11111 11 1111 * C L MS WO 01/23995 PCT/ 1 BOO 01436
-40 signdP i s suppk-essbdmethodi aprording de apy of {daimsr b itad 0 whereinthe stepefhod

accordi ng toar?%;éin%f &bk FBuntiohiprisdd blehiRiGt RadtdRe PREMVaNEE With £ pixg] i@l | S
suppressed in p r%e.nc_eé}gn t hg&r?el atignship of ?Ee W ndows. gl 30. A net hod
accor di ng t oofanungeriyingimage ig aregion defining the backgroundi ng sendi ng a si gnal
foll ow ng a nunber of draw ng operations, the nunber preferably being

12. A method according to any of Claims 5 to 11, wherein the step of
15 arranging the background comprises leaving at least one foreground pixel unaltered.

13. A method according to any of Claims 5 to 12, wherein at least one of the
objects underlying the background comprises an element of a web page.

20 14. A method according to any of Claims 5 to 13, further comprising
displaying a further window which has a background through which underlying objects

are visible.

15. A method according to Claim 14, wherein at least a part of the first
25 window underlies the further window.

16. 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

17. 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 methqd being carried out by a receiver/decoder.
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determ ned in advance of at |east one drawi ng opération, and preferably
bei ng gr han 1, 3, 5, 10, 30, 50 or 100. 10 31. ApcunBbsmelsagsccor di ng
to any of arnms 16 to 30, further conprising redrawing at |east part of
t he wi ndow which may be affected. 32. A nethod of drawing in a w'ndow ng
systemin which drawing in a 15 winde®#Fs nonitored and a signal is sent
to at | east one other w ndow which may be affected by the drawi ng, the

net hod further co8pri Aimehakdceerdingdo €lairnd6 or h7.farthes comprising detexmining | east

one ot her w ndow iS,. hnd¥afdi }gg@ ix%&ﬁétﬁ%i 33. A
met hod accof Wg@&‘g@%ﬁg@@ﬁpﬂg cormri si n%ﬂ%g cting a > ieku}tn 20
whi ch a si gofthe mdndosnwhich mayibe affectedtagedraw at loast part of thatowindew! | owi ng sai d at
| east one drawi ng operation. 34. A method according to Claim32 or 33
wherein the signal is a signal instructing a client of a w ndow that may
be affected by ti@ drAwmetipd:ascording sonClaim [18,avherein thesignal isfa Javaevenf ndow. 35.
A net hod of displaying a w ndow, conprising providing a window manager
whi ch nmanages the display of the wi ndow, and passing information relating
to the transparggcy Afmethed accotding tw Cliim 18 orid® whewegethe signadds sentnet hod
according to Caim35. waerein the w ndow manager forns part of a virtual
machi ne. 37f°llﬂwﬁiﬁ‘f?8€%%pﬁfa§\??'ng a navi gator display, preferably for a
web browser, 10111) LI LEL TEEEE FHELEL 10 20 L MS WO 01/ 23995

PCT/ 1 BOQ 01486 41 wherei he .navi iﬁgj Y Uﬁgﬁg .?S&?Eiéés"ﬂ t one
wi ndow H&vi ng a #ran é?egﬁ‘f% gcggrg%%lﬁléﬂ Q’ %e(f {alti cofti ng %egéd aim
37, wher ei nsijiud forest feast one dawing eptration. by a 5 recei ver/decoder, the

recei ver/ decoder preferably being for use with a television set. 39. A

met hod of displaying windows on a screen, the nethod being carried out by a
recei ver/ decoder2and A artiddsifidgawihginsd winslows the method comprising providing a

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

23. A method according to any of Claims 18 to 22, wherein the signal is sent

from a window manager.

20 , _
24. A method according to any of Claims 18 to 22, 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 2 window manager.

25 . 25. A method according to Claim 23 or 24, further comprising making
information relating to the transparency of the window available to the window manager.

' 26. A method according to Claim 25, further comprising storing the
information as an attribute of the window.

30
27. A method according to Claim 25 or 26, further comprising sending the

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

28. A method according to any of Claims 25 to 27, wherein the sending of 2
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di splayi.ng first and second wi ndows, at least the first wi ndow having a 10
background t hrough whi ch underlying objects are visible; df&%ﬂ%’r&i

whet her th@'qqlpégswi ndow overl aps the second wi ndow, drawing In the second
wi ndow; and redrawing at |east part of the first windowif the first w ndow
overlaps the second w ndow. 15 40. A re4(ei ver/decoder conprising neans
(typically in the formof a processor) for displaying a wi ndow on a

screen, wher gjghat i SupirddedinhRperdeRRVachomfsmatioi.ough whi ch under | yi ng
objects are visible, the receiver/decoder preferably being for use with a
television set. 20 41. A receiver/decoder according to Claim41l, further

conprising means 20t YypisAmethid addoidifg tb atfiyofClaidnsi8ao 26 swhreih dic stnding 0fa a
frame of the w ndow. 42.%? receiver/de Od@{gi a corg' n .t@ Claim40 or 41,
wherein the &igngligpupRyessediindepcndence op fhe.te °F%“Qi? tbfg’y'/“ W& ndow whi ch forns
part of a gcreen conprising a wi ndow display, and further conprising neans
for conbining the wi ndow display with a video ] e, 43. A .. .

recei ver/ decoder 3€cor éﬁ&h?&ﬁmﬁﬁyeﬂfﬁ“@@l#%ﬁ“%ﬁﬁﬁ?wwwm%

di spl ayi ng ”%a§1811dlsfoﬁ9ﬁﬁxtge£j hiRbel 8P UAWild) Bpathtishe) iR mantie?| RufefibBN béifig een.
44. A receiver/decoder accordi n? to any of Clains 40,t0.43, {)u.rther
conprising: metermined jppévanes of g ftaF\té’nF(ﬂy'?W‘BE operation, aad pref SR8 BFRAIY t he

size of the L5 40130 5bbtiad L 111ji 11111 11 1111 * C L WO 0123995
PCT/ 1 BOO 0143’&?‘%?2 means (typically in the formof a processor) for

drawi ng fHreground objects in the w ndow, and neans (typically in the form
of a processor) fg§ arxapid dcbsrdCleCingUsIICRImS 16 to B0 $itthher 2omprising
redrawing at least part of the window which may be affected.

32. A method of drawing in a windowing system in which drawing in a

15 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.

33. A method according to Claim 32, further comprising selecting a mode in
20 which a signal is sent to said at least one other window, following said at least one

drawing operation.

34. A method according to Claim 32 or 33 wherein the signal is a signal
instructing a client of a window that may be affected by the drawing to redraw at least
25 part of that window. '

35. 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.

30
36. A method according to Claim 35, wherein the window manager forms part

of a virtual machine.

37. A method of displaying a navigator display, preferably for a web browser,

A



45. A receiver/decoder conprising: nmeans (typically in the formof a -
processor‘*,op%s,%i splaying a window, neans (typically in jiombabidadt 2
or ﬂ y

processor efining the size of the window, neans (typical in the
formof a processor) for drawi ng foreground objects in the 10 wi ndow, and
means (typically in the formof -a procHssor) for arranging the background
of the w ndow such that objects underlying the background are visible. 46.
A recei ver hiseeeifiahe aavigator digplay cGinprises 4tl least otig, windowdiavinghe trapsparent or 15
drawi ng fore%gou‘ggfobj ects is adapted to set foreground pixels to desired
val ues. 47 DaBKErO& \ o/ decoder accor di ng to any of Clains 44 to 46, wherein
the foreground objects conprise any or all of a straight line, curved

| ine, box, circle, tr,iangl and t r aphi.cal- erably
are adapted to 58" dr MWW‘?@&@%%W&%@%%S@QXQWK

r ecei vers deggedet/désoder; therereiver/dstpderipréftrablybeifig foraisd withwi teleeisiontsite
foreground objects conprise interactive controls. 25 49. A receiver/decoder
according to any of Clains 44 to 48, wherein the arranging neans is

adapted to | eavggat |Aarthodofdiglaihg witldows oma kéreen; theimethod beingeardal | ni ng
t he background. 50., A eciai ve{/decoder according to any of Cainms 44 to 49,

wher ei n t hout B2 FePIXH, compnisg the APSOk 1 'end at | east one pi xel
value with a pi ¥iplayitigufirsofand seconddwindpwsgati leagyethe i firsta wiridpiwo having iani ng t he

background. 51. A receiver/decoder according.p any of Clains 44 to 50,
wher ei nl@ h@”‘%?“&ﬂé‘?’ﬂ%%’ﬁguﬁ‘%rm -bea{staﬁe‘ﬁﬂé@e at |east one foreground

pi xel unal t er ed deterntifing whethiet he fitst Window-dverlbps thé secofi vindowd1/ 23995
PCT/ 1B00101496 - 43 . Eig A rcﬁcei ver / decoder according to any of Clains 44
to 51, wherein Sawnginthe scrond WindoW, 80 o+ s under |l ying the background

conprises an el pagRiingdt 1castpatt of thgdirst Sdndosv if the dirst svirdbecmedapsthesecoiidig to any
of Clainms 44 to 52, further 5 conprising neans (typically in the formof a
processor)W“(:li splaying a further wi ndow which has a background through
whi ch upgerlying objects are visible.

40. A receiver/decoder comprising means (typically in the form of a
processor) 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.

20
41. A receiver/decoder according to Claim 41, further comprising means

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

42. A receiver/decoder according to Claim 40 or 41, wherein the displaying
25 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.

43. A receiver/decoder according to any of _Claims 40 to 42, wherein the
30 displaying means is adapted to display the window on a television screen.

44. A receiver/decoder according to any of Claims 40 to 43, further

comprising:
means (typically in the form of a processor) for defining the size of the window;
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54. A receiver/decoder according to Caimb53, wherein at |east a part of
the first \gg&%underl ies the further window 10 55. A rgeoip¥Gssstecoder
accordi ng Yoo f the preceding clainms, further conprising neans
(typically in the formof a processor) for nmonitoring drawing in a further
wi ndow so that drawing in the further w42dow affecting said w ndow can be
corrected. 15 56. A receiver/decoder, conprising: neans for drawing in a
wi ndow; and neans nidahs @ypicalip in the fonhof 8 proctsser) for didndig freground objebteinitherg an
overlying wi ndow can be corrected. 20 57. A receiver/decoder according to
O aimb55 or ¥8MWARer conprising means for determining a wi ndow whi ch
may be af f ect ed byndahe(tyHically ithe &5k df@iprovesei)Tor Arankppahe backgrotméf they 2
client of the wi ndow which nmay be affected to redraw at | east part of that
wi ndow. 25 5&ind0W.acej ver/ decoder accor di ng to C aim57, wherein the signal
is a Java gevent. 59. A receiver/decoder according to Caimb57 or 58,
wherein the signal .is sent , 30 faol |l owi ng, each drawi ng operation. 60. A

recei ver/ decoder 48cor & WREFLY TSMEr t her conprising nmeans for
suppressi ng the sigaad (typiéaligtin tHRFerim Qfﬁgéée%mr for Aiplafing@winddw; | 11 111111
0T I e e s I I N V\é 1/%12995 PCT/ ND/ 01486 )1-42'%@1 recej ver [ decoder

conprising means meens{iypigallym the forpiof agmcesser) fordsfining the sizeofithe windew;
wherei n in the 11 g ifally i H0imofa péblssicplor Givity BRI 8Yiel9in
operation instructi ng client of a vmandows i ch may be "af f ect’ed 1lgly tt’he
drawi ng t1® mdntlomgyand | east part of that window, and in the second node the

sending of a si gNeadsStypreafly' BIRAERHPRSS a processor) for arranging the background of the
window such that objects underlying the background are visible.

46. A receiver/decoder according to Claim 44 or 45, wherein the means for
15 drawing foreground objects is adapted to set foreground pixels to desired values.

47. A receiver/decoder according to any of Claims 44 to 46, 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.

48. A receiver/decoder according to any of Claims 44 to 47, wherein the
foreground objects comprise interactive controls.

25 49. A receiver/decoder according to any of Claims 44 to 48, wherein the
arranging means is adapted to leave at least one pixel value unaltered in a region defining
the background.

50. A recetver/decoder according to -any of Claims 44 to 49, wherein the
30 arranging means is adapted to blend at least one pixel value with a pixel value of an

underlying image, in a region defining the background.

51. A receiver/decoder according to any of Claims 44 to 50, wherein the
arranging means is adapted to leave at least one foreground pixel unaltered.
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62. A receiver/decoder according to any of Clains 57 to 61, wherein.the

- signal i ‘%ﬁ% 9ok OM @ W ndow manager. 10 63. A recei ver lp¢gfsbi4sgCcor di ng -

to any o ains 57 to 61, wherein the signal is sent froma client of a
wi ndow, and is preferably sent by the client which carried out the
drawing, and is preferably sent to a-48adow nmanager. 64. A receiver/decoder
according to Claim62 or 63, -further conprising neans 15 for naking

i nformati on rel gd.i NgA reteivedecoden aqeordinpay anyf oftClaimsidddo Bl -whertinlat least 0 t he

wi ndow manager A re iver/ oder .accor.di n further
conpri si ng"%&"g‘ﬂ Y‘Héﬂpﬂ’é ‘Btdr?ﬁwghesgg %ﬁ‘e%&lr %'gt%agg'f the .

w ndow. 20 66. A recei ver/decoder accor di ng to Caimé64 or further
conpri si ng nmeans sendi the inf tion t he 0

pr ef er abl y in aﬁresség‘@c%Yer ”’P‘f?ﬁ‘gt'?r o ?P%Wiovggt /decoder
accordi g rﬁg thgtheaht$ %mef&ﬁmw@m&)tdmspmm&mamnar i s
suppressed | ependence on |r,1f F‘f%‘”e 9 e| ver/ decoder
accor di ng Wblchhysbba"g@%w “‘\%?Fi’f‘@ﬂbj e NP ng of a signal is
suppressed i n dependence on the rel atronshr p of the vvr ndows. 30 69. A
recei ver/decoder accordin ny of 5 fur r npri sing
means for sendi¥y a AFGRY g"iﬁ‘}P‘i‘ ﬁ’tﬁg'gr;%f 3) %Pf@ t he
nunber eﬁﬁ{ﬁﬁ{dﬁwﬂﬁﬂ&ﬁeﬁ@é%ﬂﬂeﬂﬁﬂﬂbﬁ advance of at Ieast one draw ng
operatron and preferably being greater than 1, 3, 5, 10, 30, 50 or 100. -

11111110|IIIIIIIII1IIII|| ji Ms WO 01/23995 PCT/IBOO/01486 - 45 - 70. A
recei ver/decodegs, aCQQ&GBei\&r/B&o&&Yac@érdﬁg&brﬁyiﬁ theopfededihg) tlafimng, furtlerpri si ng
means for redrawing at |eas rt of the w ndo whi ch, ma e affected. 71.
Appar at us WPTEFWP@SKWP iR of & Progysse, rﬁ‘ffr‘?@’i“ JBiynically
in the fOf@ﬂ&@xﬂ%ﬁ%&ﬁar&a&ﬁg il dR\WuitBeri windowvaffekaing sattbwindéenycandeal 1y i n
the form a processor) for monitoring the drawing in the
15
56. A receiver/decoder, comprising:
means for drawing in a window; and
means for monitoring the drawing so that drawing aﬁ'ectmganoverlymg window
can be corrected.
20
57.  Areceiver/decoder according to Claim 55 or 56, 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.
25

58. A receiver/decoder according to Claim 57, wherein the signal is a Java

59. A receiver/decoder according to Claim 57 or 58, wherein the signal is sent
30 following each drawing operation.

60. A receiver/decoder according to Claim 59, further comprising means for
suppressing the signal for at least one drawing operation.
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wi ndow and for sending a signal to at |east one other w ndow which may be
affected b the drawi ng; and neans (typically in the for essor)
for sel ect W3 Bde in which a si gnal 10 to at |east ong}o erw%dow S
suppressed for at | east one drawi ng operation. 72. Apparatus according to
Claim71, further conprising neans for sgdecting a node in which a signal
Is sent to said at | east one other wi ndow, followng said at | east one

dr awi Ing_ operaftionl.611_5 7,?,@06}% ea{,wlcgﬁpt 'ﬂ@misgfoﬁhamgﬁ?aﬁhnd' &r,\/ihﬂtsti[l 'élhe
signal is a signal Jnstructing.a cljen a,_wi,ndow .Jray be, affecte
by the drawi rég tSGC‘P‘@d'PaWSa‘r"L?’E’&% th“p'Jé!Fft mS‘?e ? figpal gy ﬁ%%’]ﬁ’éﬁnﬁﬁ’.’&%?‘&t us
for displayi f};g,eﬁti@nflﬂéﬁ‘ﬁcﬁﬁ Rlibrit iof @ wilBoW whidhyinly B laffedtéd by thef drawingftoa
processor) fo | spl ayi ng the wi ndow, _a w ndow mar}ﬁgﬁr fQr nagi ng, t he

di splay of t redsamnaidesst BaTtoftBakendaws.snd an thy spepndro W@&na%%aa 8r) for

passi ng ingorsgﬁﬁf relating to the transparency of the windowto the
w ndow rmanager 5. Apparatus according to Caim74, wherein the w ndow
manager forns part of a virtual nachine. 76. Apparatus for displaying a

navi gat or di Spl ay, 6 OMDY iretlleiRBA ablotding 3b iy of ldifhs 57%0161; WhleirPthe
processor) for displaying the navigator drsplay in such a way that the

navi gat or di sigrayiscentfrdn aindow mapaETone wi ndow havi ng a transparent
background. 77. A receiver/decoder conprising apparatus according to Caim
76. Lt it el ~l1~1 1o CL MS W 01/23995 )

PCT/ | BOO 00486 - 483. 78.A receiveridacedes gcearding i apy, @b Claimp §7 40 6d ¢ wherehy thecoder

according to Osgil%,rg{_ s srpf 1i2ntloTh SNHEDWO BacPiS rehBIS 6dnfBY fhe'cherit bich carried

recei ver/ dec el evision system conprising a receiver/decoder

accordi ng t o bt therdrgwing,5md igipreferablyesgntioawindew manaest ed to t he

recei ver/decoder. 80. A receiver/decoder for displaying windows on a

screen, conprising: ..
64.  Areceiver/decoder according to Claim 62 or 63, further comprising means

15 for making information relating to the transparency of the window available to the
window manager.

65.  Areceiver/decoder 'according to Claim 64, further comprising means for
storing the information as an attribute of the window.
20
66.  Areceiver/decoder according to Claim 64 or 65, further comprising means
for sending the information to the window manager, preferably in a message or via a
function call.

25 67. A receiver/decoder according to any of Claims 64 to 66, wherein the
sending of a signal is suppressed in dependence on the information.

68. A receiver/decoder according to any of Claims 57 to 66, wherein the
sending of a signal is suppressed in dependence on the relationship of the windows.
30
69. A receiver/decoder according to any of Claims 57 to 68, further
comprising 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.
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means (typically in the formof a processor) for displaying first and -
second wivpdapswesat | east the first w ndow having a backgmmiJ%O

whi ch unde
processor)
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Clains 81 to 84, further conprising: code for deflnlngthe si ze of

A angi ng e Eéc‘fr Wi Ww@%ﬁ%w‘*ﬁ%ﬁ“ﬂ% b Rl esting

wi ndow;, co

conpri si ng:

15

20

25

30

amode in ch a signal is sent to said at least one other window, following said at least
one drawing operation.

73.  Apparatus according to Claim 71 or 72 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.

74.  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
the transparency of the window to the window manager.

75.  Apparatus according to Claim 74, wherein the window manager forms part
of a virtual machine.

76.  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

navigator display comprises at least one window having a transparent background.

77. A receiver/decoder comprising apparatus according to Claim 76.
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code for. displaying a window, code for defining the size of the w ndow, 10
code for draw ng foreground objects in the w ndow, and COd?ﬁ'}ﬁﬂgﬂi ngi ng
t he backgr SR8 he wi ndow such that objects underlying e ackground
are visible. 87. A conputer program product according to Cl aim85 or 86,
wherein the 15 code for draw ng foregroygd objects is adapted to set
foreground pixels to desired values. 88. A conputer program product

according to any O?S.CI %Q@mﬁﬁo&ﬁa&ﬂﬂﬁ%ﬁgar&&ﬁgﬁd&wwﬁ%@mH
conprise any or all of a straight line, curved |ine, box, circle, triangle
and typographﬁnﬂaﬂtemmbﬁopnﬁg@lﬁﬁéhmﬁﬁf/d&?@e&dapt ed to be drawn in at

| east 20 two draw operations. 89. A conputer program product according to
any of Clainms 84 to 88, wherein the foreground, objects conprise

i nteractive control%. 24 teleyision sysiem, rOmPriSiDG g receivey/ agcorBngfofdaimy7any of
Clains 84 50 &%’at@fé@{sﬁin@gé&ﬁe&é{ﬁmr@%@% c_d'dgl._adapt ed to | eave at | east
e

one pi xel Vvalue unaltered 1n a region I ni ng the background. 91. A
conput er program product according to any of Clains 84 to 90, wherein 30

t he arranging codegd‘s a%%%h@co‘ﬂlzﬁﬂp la*igg% ol @ Rbeeti Ao gg{(ngh a

pi xel value of an ““underlying | nage, In ion defining the round.
92. A conputer prageans (fypwally in shecformi ofp processgr) der displpying dirst:andgsecongher ei n

Lnal terod-. 1 YRRpTS T B SAS™) Pl » SRSlBR 58E A sRIITDE o
-48 93. A10 onghjeots arp visthleim product according to any of Claims 84 to 92,
wherein at |east ghgs thpichfly §PinE Gbrin bFE Bloolstiy b1 BRRHGE Wlhef BTk CS an

el enent of a web ‘page conput er progr uct according to any of
Cl ai ms 84 t o Widdowwvertaps thecsseqndiwindevicode for di splaying a further w ndow

whi ch has a backgr 5@9 Eaggggtygyn' | ﬁm,ﬁg- r LS . 95. A
conput er program pﬁrgo ug%lhac or Ingﬁ{?gf%ﬁ%?ﬁ%séﬂ?& ere %ﬁ%sﬁ%o\zglg'?lga&’
and
15 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.

81. A computer program product for use with a receiver/decoder, said

computer program product (under the control of the program) comprising code for

20 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.

82. A computer program product according to Claim 81, further comprising
25 code for drawing a frame of the window.

83. A computer program product according to Claim 81 or 82, wherein the
displaying code is adapted to display a window which forms part of a screen comprising
a window display, and further comprising code for combining the window display with

30 avideo image.

84. A computer program product according to any of Claims 81 to 83, wherein
the displaying code is adapted to display the window on a television screen.
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10 part of the first wi ndow underlies the further w ndow. 96. A conputer
program pwodaassssiccordi ng to any of the precedi ng cl ai ns pcrisoioisss

conpr.i sing code for nonitoring drawing in a further w ndow so that draw ng
in the further wi ndow affecting said wi ndow can be corrected. 15 97. A
conput er program product, conprising: ~4Zode for drawi ng in a w ndow, and
code for nonitoring the drawing so that drawi ng affecting an overlying

wi ndow can be c®trechcemputer pyegrama progust aecording @any af Glazes B toBdfyrtherng t o

A aim 96 or 4 risﬁﬂg:t her conprising code for determ ning a wi ndow whi ch may
be affected b)}’the drawing, and for sending a signal instructing a client
of the wi ndow wheods fordefining thersizerofthe windeWy aw  at | east part of that

w ndow. 25 99. Aboggmngq-&g%.g&&; tRcrREsk gt © C ai m 98, wherein
the signal is a Java evenl. 100. A Conputer, Erog’ram product according to

C ai m 9850r . 99, cofip &rarmanging the ackgropnd of the w.f ol | owi ng each drawi ng
operation. 101. A conputer program product according to Claim 100 further
conprising code for suppressing the signal for at |east one draw ng
operation. 1111186 1A ¢campytergregramiproduct compris@gnD 01/ 23995 PCT/ | BOO/ 01486

-49 102. A com%ggﬁogpdggg%g%gr . conprising code for drawing in a

wi ndow, in first a ] nodes,” wherein in the first node a signal is
sent fol |l owi ng eedtfordefimipgthesireofthesyindevst ructing a client of a w ndow

whi ch be aff "m“gﬂt‘ 5%(,@,}\34 . %‘ﬁiﬂ: t..heast part of that
W ndow,rrqgnd in tcﬁgégogcon %% t g%g'leeﬁﬁﬁlrllgh%o avg;iaé:gal .is 5 suppressed.
103. A conput er cedefer amanging dhechackgreund of th windoay spch thatphigotsunderiying the 2,
wher ei n t hg,,3kgB@ld drdvispl, from a w ndow manager.

87. A computer program product according to Claim 85 or 86, wherein the
15 code for drawing foreground objects is adapted to set foreground pixels to desired values.

88. A computer program product according to any of Claims 84 to 87, 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

20 two draw operations.

89. A computer program product according to any of Claims 84 to 88, wherein
the foreground objects comprise interactive controls.

25 90. A computer program product according to any of Claims 84 to 89, wherein
the arranging code is adapted to leave at least one pixel value unaltered in a region
defining the background.

91. A computer program product according to any of Claims 84 to 90, wherein
30 the arranging code is adapted to blend at least one pixel value with a pixel value of an
underlying image, in a region defining the background.

92. A computer program product according to any of Claims 84 to 91, wherein
the arranging code is adapted to leave at least one foreground pixel unaltered.
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10 104. A conputer program product according to any of Clains 98 to 102,
wherein the signal is sent froma client of a window, and is preferably
sent by t n&¥QPYBMS  which carried out the draw ng,. and isPSF %’mey sent
to a wi ndow manager. 105. A conputer program product according to Caim 103
or 104, further 15 conprising code for_ggking information relating to the
transparency of the window available to the wi ndow manager. 106. A

conput er program ppoduck ﬁﬁﬁ %9*‘%& nt &lfw&‘ﬁ?‘i ;ﬂ! -.,tgfb'gﬁmg ' 'ﬁgﬂ-}]code
for storing the i??grrratfo - as” a ag‘tg?l ute o t¢?1e W _Ndow. 889?3'?

conput er pr ot deaspensiefcthe abjeets andeglying tie hackegnoysd gempriwss an element of awiehr i si ng
code for sencyg the information to the wi ndow manager, preferably in a

message or via~a function call. 25 108. A conputer program product
according to any of Clains 105 to 107, wherein the sending of a signal is

suppresseds i N depgpdeng %&lg@g@;ﬁ &%&F fﬁ?ﬁh

pr oduct agscordi ng‘a{lb ar§ o@i“g}gfd 0 %8;9 géé{l;n e%éetﬁg?’% a
signal is suppmpssiag code fordisplayingafurther mindovewbich bassthagkgrburtdithrougipwhichdows .
110. A conputer,_pr. Wg,; according to any of Clains 98 to 109,
further conﬂ’?’flglfwggégget%%r selﬁ'di ng a signal follow ng a nunber of draw ng
operations, the nunber preferably being determ ned in advance of at | east

one draw ng operatyj.on, ,a [ L1 ' i) Les . .
PCT/ | BOO/ 01486 ? * pr %?ﬂa%w“éyf#&%*’é@é&%@%ﬂ?ﬂ%%% gdeasty
100. 111.107A partphtherfirstrwigdawupdenkiesdhe futberwindow: 0 any of Clainms 96 to 110,
further conprising code for redraw ng at |east part of the w ndow which
may be affected. 5 112. Apparatus for drawing in a w ndow ng system
conprising: code9.0r drcomputeriprogramproduoot accarding fto anmyhoifithe preceding bleimiy;, awi ng
In the wi ndo nd for. ' ' - af. | ] w_ whi ch
ey be af f ec‘[f{gg,egg,oﬁnesﬁgbggm@% ﬂ:ogﬁggﬁ?é e in 2 S Hher wiiow id Bkt MW %

the further window affecting said window can be corrected.

15
97. A computer program product, comprising:
code for drawing in a window; and '
code for monitoring the drawing so that drawing affecting an overlying window
can be corrected.
20
98. A computer program product according to Claim 96 or 97, further
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.

99. A computer program product according to Claim 98, wherein the signal
is a Java event.

100. A computer program product according to Claim 98 or 99, wherein the
30 signal is sent following each drawing operation.

101. A computer program product according to Claim 100 further comprising
code for suppressing the signal for at least one drawing operation.

A



10 code for selecting a node in which a signal to at | east one other w ndow - -

i's suppresp@amksdesr at | east one drawi ng operation. 113. AefaAB®igisgsaccor di ng
to Claim112, further conprising code for selecting a node in which a
signal is sent to said at |east one other window, follow ng said at |east
15 one draw ng operation. 114. Apparaté48-according to Caim112 or 113
wherein the signal is a signal instructing a client of a wi ndow that may
be affected byt h@2.dr Asomputenprogramaproduct dogwpsising pede: fondrawing inwiwiddow, 20 115.
Apparatus fg@ ' ' | . rd S Ndis - & . | V| t he

w ndow, a W%%ﬂ%%%g@?n@&?&,%?ﬁ?%&dﬁ%&aﬁ 0 -l{ Eeé“\?\?ln 0 ,E%%d code

f or passi ngdiaming operation instmcing a glienbof awsindove whish may be afi¢ctedhy the dedwingt o t he

wi nlow manalPa et pa BRI S e el iod By g DAL Bl C,

di spl ayi 59 suppeessgghat or di spl ay, conprising code for displaying the
navi gator display in such a way that the navigator display conprises at
| east one w ndow having a transparent background. 118. A conputer program

product for di spl@dyi n4 computerpragnam psesiuearcondinig fo! anly of Claims 98 to 102, ! | | |
I N A A 486 -51- conprising: code for
di spl ayi ng W}’?"ﬂnl\%gal\ég%lg%én%?%gﬁ 5%4@%%%%’31 the first w ndow having a
background t hrough which underlying objects are visible; code for

determ niy,ng whether t ' | !99“"‘3 C:ﬂ*@l | code
for dra bng int e'se‘ggﬁ%}p&mﬁr‘\ #\ﬁ?&gwﬁﬁég{e or redaragvm ng%?@éﬁsgmgart of
the first wwhetciwthe signabisisent foms dligoteiawintionand isprefsdhnsentbytowliet 19. A
compUt er  Pr oA PR Yt the GAWRIZ, Hid19 pe R bt A whIaBGAR ARer. { N

105. A computer ﬁrogram product according' to Claim 103 or 104, further
15 comprising code for making information relating to the transparency of the window

available to the window manager.

106. A computer program product according to Claim 105, further comprising
code for storing the information as an attribute of the window. '

20
107. A computer program product according to Claim 105 or 106, further

comprising code for sending the information to the window manager, preferably in a

message or via a function call.

25 108. A computer program product according to any of Claims 105 to 107,
wherein the sending of a signal is suppressed in dependence on the information.

109. A computer program product according to any of Claims 98 to 107,
wherein the sending of a signal is suppressed in dependence on the relationship of the

30 windows.

110. A computer program product according to any of Claims 98 to 109, further
comprising code for sending a signal following a number of drawing operations, the
number preferably being determined in advance of at least one drawing operation, and

-
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10.nmenory having stored therein an application, and the processor (under
the contro application) being adapted to carry ou od as
cl ai med mkv‘ﬁépz(t#’%d ains 1 to 39. 120. A conputer program MW&
conprising a programfor carrying out the nethod as clainmed in any of
Clainms 1 to 39. 15 121. A conputer readagge nedi um having stored thereon a
program for carrying out the nmethod as clainmed in any of Clains 1 to 39.
122. A conputp%fe{aggq%mgegraid-lmmgvs no, 36,30@¢ 1001er eon a conputer program

20 product as clained in any of Sains 80 to 120. 123. A signal tangibly
enbodyi ng a conputer program product as clainmed in any of Clains 80 to

120. 25 124. A meyhed Mﬂﬁbﬁbﬁﬁ&:ﬂﬁ&%ﬂﬂg%%ﬁhcmmqud

illustrated in the accoppanyi ng draw ngs par.at us substantlally as
herein descr |°9@En§mgﬁ°¢eeﬁ°§ﬁéﬁt‘}6“861%%°f¢QWW§PW§YIB@WPﬁGﬁ%%Wpany| ng
dravmngs.gI'~II'IIIIIIIIII~I Vitl 111"t CL

112. Apparatus for drawing in a windowing system, comprising:
code for drawing in a window; :
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
10 code for selecting a mode in which a signal fo at least one other window is
suppressed for at least one drawing operation.

113. Apparatus according to Claim 112, further comprising code for selecting
a mode in which a signal is sent to said at least one other window, following said at least
15 one drawing operation.

114.  Apparatus according to Claim 112 or 113 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. '

20

115. 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 to the
25 window manager.

116. Apparatus according to Claim 115, wherein the window manager forms
part of a virtual machine.

30 117. Apparatus for displaying a navigator display, comprising code for
displaying the navigator display in such a way that the navigator display comprises at
least one window having a transparent background.

118. A computer program product for displaying windows on a screen,

_—
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20

-51-
comprising:
code for displaying first and second windows, at least the first window having a
background through which underlying objects are visible;
code for determining whether the first window overlaps the second window;

code for drawing in the second window; and
code for redrawing at least part of the first window if the first window overlaps

the second window.

119. 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 39.

120. A computer program product comprising a program for carrying out the
method as claimed in any of Claims 1 to 39.

121. A computer readable medium having stored thereon a program for
carrying out the method as claimed in any of Claims 1 to 39.

122. A computer readable medium having stored thereon a computer program
product as claimed in any of Claims 80 to 120.

123. A signal tangibly embodying a computer program product as claimed in
any of Claims 80 to 120.

124. A method substantially as described with reference to and illustrated in
the accompanying drawings.

125. Apparatus substantially as herein described with reference to and as
illustrated in the accompanying drawings.
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