SYSTEM AND METHOD FOR PROVI DI NGA W NDOW MANAGEMENT
MODE FI ELD OF THE | NVENTI ON [ 01] Aspects of the
w@e@samssd nventi on are directed generally to nEBEYS095/030633
the presentation of user interface elenents in or with
SYSTEMEAND MEEJ OIEFORPRO VIDING W WINDO WSNESNA GEMENT MODE
present invention are directed to a nethod and system

FIEOD GophHy mo/NTRee of operation for managing the
presentation of application windows in or with an

operating system BACKGROUND OF THE | NVENTI ON [ 02] As

[01]he Aspectodf theppeseat ventidnaird dirb@ed\péretAlyc® MiMhging the presentation
fﬁer son%l life has increased, so has the desireto
ofhar dgiertase clefaents inQewih apioppiating Aystepe Mare martioparkypaspects of the
rds ibh | B Y | thon of .
prés Oty ibh aieXlifectd IO W ReBI Bla SO 3 uhte 8 amogls of operation for
magagpg the peseatation of apydicatippeirdews dn bewib\va lopbrafing §ysterRf
paper. [03] As such, application windows are a core

interface facility of all graphical user
BA&%&@B@%@5)6311¥E§9§f IONWi | e application wi ndows may
vary i n appearance across systemns, they share many
0 ributes such.a he abi.lity to be resjzed.
107 0 AR g i POSRABBRE P S0l I waRRrge ek proap e dw anpreased, so
haswihe cewige &6 atlewafop Gavikt Hsedbf ﬂﬁhﬁnﬁ\/lﬁﬁ/p&ﬁéfﬁﬂgo%}%tems today utilize a
Toget her, nultiple application wi ndows can —appear

wingofis| baspd squfiguration 10é appliestion pwgemed dnfarmptiof iealidplayed on a
. YRICal epr.esent by, t he order each w ndow
d1s€\%€? 5 %Q@%Eg e&{rs‘oy l}eﬁgvedrgld .egtf' Bﬁ?aﬁﬁﬁen mul tiple
wi ndows are open at the sane time, |ocating, _
[03havAgatdhngpplivdtismivtindti wigard W ¢ MsdrAnfelBectBRilft &1 Wil "g‘i‘éﬁi\ﬁcal user
y

..can b (fficult. For exanple, the desired w ndow Ima

1nt°6§‘°?a£¥ﬂ§| yepys: f\MFﬂ? apeleaiigad WIRdosisheay opassi i appsssance across
ALSO d Sihed Mgnd ) i ni i zed or. hi dden. .

Y These cglﬁ%?iigéﬁgre co%wmn: yu?gf%eﬂrcﬁe tﬁge §§IIWnt o&f: resized and

reposatiagd et trexist earsongd OFer ipptioatidhe hedovan aksdb NGRS different
so| ve such wi ndow managenent

ave been proposed to re é
aPPBF%%ﬂ“%n@"%fgﬁ% mlﬁﬁlalpr?gv IpioRe WHKOWS ycanoapnser sinpeltangeusly on the
delClayérell Qust ' W JLBNa | utlons
Scri n taze W ndggs%%% Pg%gqg%\éyrﬂg? %\r% sys? Z’ﬁﬁgé RV regg%]y\{mdow was
last@oegssnddyyi theusarcl ude t he Taskbar and Al t-Tab key
conbi nati on, which each presents a list of open

i ws in.a representation different fromthe primry,
[04m Mg%? n_i“ﬂ“?ﬁ‘_e ngwa?r,e SPELAt BF RS BBentlPtigngadpvigating and
swiRBRlg dkiPf e WSYed wirdyR daf e QREFRAH. PEESERIEY thdd&ired window
may be partially or fully occluded by other open windows. Also, the desired window may

be minimized or hidden. These scenarios are commonly referred to as window management

problems.

[05] Window selection interfaces have been proposed to resolve such window
management problems by minimizing the necessity to sort through the various open
windows. Window management solutions in the Windows XP brand operating system by
Microsoft Corporation include the Taskbar and Alt-Tab key combination, which each
presents a list of open windows in a representation different from the primary window. In
the Taskbar, a control representing each application window is duplicated and presented in a
manner that avoids overlapping, allowing for an indirect mechanism to select a specific
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manner that avoids overl apping, allow ng for an

i ndirect nmechanismto select a specificapplication
wowvowdarsseven if the wi ndow i s presently obscuredr/u3iees/030633

Al't-Tab keyboard conbi nati on i nvokes a secondary Ul

applcatibh t windoot evdn K tHehintRSK BAHr&eMlY SbscubéSEIY $\18Tab keyboard
duplicate |list of all open and availabl e application

cOpRbHIERR inYekesvihisesondpy UL dhcilitih thag| bke the daskbEhewetrol, presents a

L5 -aC h velr, n L ow t he, us to.vi.e
R a0 ISR e G Bl oan st
frojpd) GllhﬁReth&mgfdcys ?(&Ig@xﬁe@,d@ﬁmlaﬂl'tbmhe ’uétﬁrito wwa@&ﬁ&ﬁ%fwga&n without
in the M rand operating system pose
thepWWPE’é@Héggf“éFed\Mth the ability to display all open
wi ndows as thunbnails on the desktop. In operation,
00N e RebORIISREpIL 8, Mc.K Ofgodsk! FSud! MA
O eb s e P koS p il T Plkod b B, BB MAGDS X brand
op¢rating system sHEpost movided a uber witle therabitiovs disslagial Wpay 8fndows as

in a.non-overlappjng form |n another aspect, Expose
iyt 15 kPPt dherehionanhm 5 d6er WpePago ket o tles all the
op@ WiRPWR, WaRRPWEpBs@sdaftsithe wllgtgivfs;@d%% 59{1}6'5{10}2 that all the open

nonover | appi ng manner. Specl en the us

Winc_lqygsare H'fsp fy hksynorE&mklppin;g!felsn._dhlanqhelt dxpecpBRposé provides a user
. ows.. for .t current application jn a L
wihshe gbliy K isnlpy i o ol pen dripdp Wiotnaa Brraigular ppmicatipfein a non-
ovERPPingi SIS, a%%ﬁrdaﬁ%,ex%éﬁ R RENShe LR I 19ALd O BS os-l:ShﬂiIFs all of the
facilitates the |ocation and sel éction of a preel ously
operowingdowis fhetheppiicntanplinativinnid aworborerdpping fotm subilpdading to a gray

all BP ' e RN asbes RisBRA SObE b, ol ogiigtel shinloRation and
sel¥dtREOYS aShitvdusyeasts biéibl%biié&ti%n‘%vﬂ%‘@é Wteddds! & a{bgort user-

. the screen, which can still lead to sonme confusion.
integaefion; with gxpisgon windowsyidledn yhis nwde. wher e once a user
sel ects one of the tiled w ndows, the user interface

et e, 14s r e.w.th the.sel ected . w ndo .
[07:| ocgglg% Ig%p é%palév%{ ﬁ% ge%?t eYl\.él{N[ o AR ﬁ%"ﬂ@%@sw’ multiple
windoplseretitedtanothe baeed, vehidieanhil N eld fNgbn@PeIndiditd In addition Exposé

: aj\lyst em thunbnail controls for mnimzed application
15 AICHYPGTRY 416 PESecEd 16T BHlectbek ot Biettiled wirdpwsadhe user interface
(i V .
e 0 PRALEALE U OO LS BRI S0RL s,
sel ect anot her application to open, a user could
[08} el Bcpna prbposbd aindplenettatain 66r tHeeMap@| OF aKi brandi syteating system,

in the Dock .and.the system woul d open the applicatign
iR GPHOIE e PR BT i, S D ee BersRbipAds the Dok control

andPHRY b&HR! YpIRGARRPEGH W phdsBReW byl AQdir Idn YRULEIRS space not
beneficial to provide a w ndow managenent sol ution

ocoupicd pyahe deskacontrel. Toosepacd enatheradpiplieativin toaipgenna wherdownkl select a

thulBndll t(:(l)rllt(reolt ofFfe faglglrir(%ttiog Q\%n Sw Z%rll lﬂg)e\l\bz(jl)clgJ and tltleosyss\{gntl (\:Apould open the

application window on the Dock and minimize to the Dock the previoﬁsly open application

window.

[09] It would be beneficial to provide a window management solution which allows a
user to provide all application windows in a tile type format and to allow a user to switch

windows in and out of focus while maintaining a tiled view of the application windows not

in focus.



wi ndows in and out of focus while maintaining a tiled

view of the application wi ndows not in focus. SUMVARYCF
wakiBe1MZENTI ON [ 10] There is therefore a need POI/US2005/030633

provi de a wi ndow nmanagenent sol ution that provides a
SUNIBIARYYOF THEINVENADONCat i on wi ndows nay be tiled and

focus may be switched between tiled wi ndows allow ng a

user to quickly and easily switch application w ndows
[10h andhexgtis drerforamneditoprartide pmdndaw mianagemteno solution that provides

Ses. 1. ndow agenen bl by i ntrodugj

= BT Shich ol PR RN be Bl Tty o8, Witehl between
tileevindeehsalloainy 4 use tbYquidk®; MfEEasilNeHREE bpflidaBo®M8ndows in and out

aspect, the invention provides a nmethod for in which
of 9qus; nacti ve application wi ndows may be scal ed and

organi zed in a manner as to 'set themaside' fromthe

urre Is L ' ' . . .

o] ot Prefl M RenfBR 8B e b BHGY il a8t o bigm eintroducing
a new mededefropaathge ehich reatehe inkrek&iC tor Vemapgl a€ @hy @ine by the user.

V\A%dowrmy remain at or near full size and be. ) ] )
AGGEEIIRG 4o etei ASPSCTe dAE riaVention Brovidesciamethost o4 g which all inactive

) : . . : : L1 .

DfCeBph $End it My PRAEHEN Snd B ghERh 162 HUSREENE o sppem aside” from
the ewrtently aptivevamtiliogtion wietownilh bnaimplementatiogadirksponse to a command
. ‘zﬂ(ilﬂent h“é t he iqlct ive and i nacdtéi ve anI ication w ndows )
INNRHREH DG PEW PR PRAPAGRTEFI ARG HiSactiYR PACRiiQWitglpw may remain at
or ABArThRisE REd Bk lpobifiBhd e wnﬁqﬁ%&l N et ?0(9«1@1@ qgl@ﬁé/fﬁl tfie inactive

at any tine, the user can easily identify and qui ckl'y
applecatiompéndowdesi red application window. In addition, a

user may work with nmultiple applicati on wi ndows

120 cubbnrr gl Rat SRl by S -2 aon frctiRpEPBide < bser with o

tod1 96 reddifyeidestifyoms kb athein&ﬁfvE:V%pﬁ&ﬂioinCﬂlﬂd‘éﬁlsV‘@vﬂlgﬁvﬁre currently
are unaffected while the new wi ndow nanagenent node 1s

avyilableidied interggiéen. iy mppiteising Bhinattiigowindowsivisble callerailable at any

. do l.n.sl.ze, kemin. | ive .pnsofar as they, can. . .

iU e o8 S PR, Y S RS B Sigiap window. 1

additibn,pagRe0map! Apilngviti dadiple TappliciRdh WeidoRat withb@r &6t application
with inactive application windows until they are made

WiRdoavshecpmingQysrppRad rebarwed Wy BrcERPIiEShan Pindowsob Fddition, user
. : il . . -
QAL 1, Tt R ABORS BT, Sk B A b B windo

as we 0
mabhgensint afddeds émvkdd mdRiGive | apphieition rwindews, svide sédleNdown in size,
read.in conjunction wth the acconpanyi ng draw ngs,

2

TR cliveainsofan af tryrapponRedp updatmbied Contrnt fiet- refjesheng a web page
or Blaylnlg™idddh] Phe WadrtndyPAEH Hecrt WAt HadifBhiR¥eN Wiltows until they

are made the active application window.



[14] Figure IAillustrates a schematic diagramof a
general - purpose digital conputing environnent in which
wa@eobaisssaspect s of the present invention nay BPET/US2005/030633

i mpl emented; [15] Figures IB through I Mshow a

BRigFeDBS CRIPTHOMN OFCNHB DRAWINGPNMent supporting one or
nore aspects of the present invention; [16] Figure 2

illustrates a display scenario showing a plurality of
13 aldsl ferageing sinmdas of eheeinwention, sasZwetldes the following detailed

figurati . [17] Eiqure.3 illustrate di spl.ay . . .
oG it T ool isbesier Ul wBee v b pendumetion with
the esdeipadying dewited ARERhWIE Indi®d@BPaay &f exaBPId B84 by way of

inventign. [18] Figure 4 illustrates a display

linyigagionith reredith theclpimedanyeniionf appl i cati on wi ndows
rendered in accordance with another aspect of the

re IV o [ o i lclustrates a di y .
(1 CTa e 2y Bty oL Rempl ity g BBl P afnh Bl omputing
envienmhesre dh ivhichwertnidaspetsdfithe piesért iratibe magbRembledfented:

the present invention. [20] Figure 6 illustrates a

i Spl.ay scenario, s fng a plurality of application .
i) P udabes iﬁ&@%_&h ilﬂ}fﬁ%% PUSREERLRUERYSS somanst ReYirepsgRRg supporting
on&by fdfRe RHESEBE theBYRBA iRfentiofl] Fi gures 7 and 8 provide

rt of ustrative exanple of inplenenting
the present invention. DETAI LED DESCRI PTI ON OF
[16]L L bSrmaZ iNBtEMBERINENTS chad) shawihge phoblitywifag application windows

escr.i ptjon of various illustrative enbodi nents,
Ter Slfeér‘gﬁgéoﬁﬁgrﬂﬁlf%uf 'Che acconpanyi ng drawi ngs, which
forma part hereof, and in which is shown, by way of

[17]! | Bsdur@Bi Ustratey & AikplaReArTE Mcwihp ahlubdlind BE ap

j lication windows
invention may be practiced. It is to be un ersto%cf

rendpred i perordangs sdihransaspashgf the prasentiineantiond st ruct ur al
and functional nodifications nay be nade wi t hout

e R -
renderepih hevgrdanst evithenviheoaspectof tRDpresentiivehtidhe

i nvention may be inplenented. The conputing system
nvironnment. 100 is only one exanple of a suitable )
15 oI Lo iep g oRgion Oing 8rilaialitoot aigisation windows
a8éd ik HdoPddnBO WA sti i jonal ity
renof tr11e I nventi on. Sl\llleqia%l e?lss gﬁlogft}ﬁ@’gscegl{ngl&?%g&é{'system
envi ronment 100 be interpreted as having any
[20d e pEigtien 6 yillngrataseay displagrescenariol stiowing b oplamiityooamplication windows

onbi.nati on of ¢ nents illustrated in the exenplary
ren@%rggﬁﬁ ?Cﬁ:ﬁr%{/‘g? gﬁﬁg’ﬁﬁ?}oﬂ?ﬁém“ﬁ%@w PEAPRED IR%ent i on
is operational with nunerous other general purpose or
[21$ PEEigates 7 and 8 provide a flowchart of an illustrative example of implementing the

present invention.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[22] In the following description of various illustrative embodiments, reference is made
to the accompanying drawings, which form a part hereof, and in which is shown, by way of
illustration, various embodiments in which the invention may be practiced. It is to be
understood that other embodiments may be utilized and structural and functional

modifications may be made without departing from the scope of the present invention.
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pur pose conputing system environnments or
configurations. Exanples of well known conputing
WG I®banss9 envi ronnment s, and/ or configurati ons POEUSI085030633
be suitable for use with the invention include, but
[23) e ndigure WAtitidstiates dpExapi ofdtidble rc%mpﬁﬁh%’ 8¥stem environment 100
co ters, hand held or |aptop devices, nmultiprocessor
Ons‘gyg%ﬁﬁ%e, PRI sy dssignleraenter. s f be epmputing systqm lsoxiesnment 100 is

onll?ny_f o8 AmmiL 8f ﬁ%ﬁg?‘tﬂ? :cgﬁllgﬁféﬁ Nifohmele Igu\ﬁj is!(%q?t(i:lit’gnded to suggest any

_mniconputers, uters, d
lingitatiout dsnip thevicoparaniss drhfiinctiditalitidef alny itfentibe aPGMRr should the

S s%.errs or devices, an he | ke. {%215] The i nventi on
oMt HEET | BFoRReEnd 0ot r iferaraislors lsving any dependency nor
tAR fel ks
e e oy 2 88 B Pl A8 the exemplary

coppotingsystent edeoninrent 10& r out i nes, prograns, objects,
conponents, data structures, etc. that perform

[zﬁartifﬂlarvt sks. or_inpl emen articul ar abstract data )

ypes. TH& nROR re  e 22 als %@%P%PF sceepfral purpose or special
joSé IcoRiphBly GYBER bAvr@MENILD oGS 38K HpRse

puggrforﬁ%h G% ?enote pfoce£5ing%g%€|ceslﬁhat a?%ﬂ#i% gﬁu'known

COMpBRIBREIY St Ntso gRYINOTTREILS redfoe comligurations ghati rasy bbstigable for use with
es may be | ocated

c I_n vironnent, ..pt.ogr am nodul
o B Y S TE B R e Sk er, anc-
helidnét Uhtdi0 deRIoeY, YmEKREG@Ssof QVieRS; n{i&@bro\é\gshr-[)ggeﬁréé@&ﬁqs, set top
to Figure IA an exenplary systemfor inplenmenting the
boxgsy dipgrammaRly weasimer gelaetrenicsp urepwek  PEisp uniniypnyendrs, e mainframe

' e uter. 110, nponent s _of .conput er
colgehe - F5 1 o EGRLL bt SAEGOERL 2095058 s or
deviogst ardkPBe likesyst em nenory 130, and a system bus 121

t hat coupl es vari ous system conponents including the

ystem nenory to the processing unit 120. The system
sle 1hhe FRYg bsr deseribechin &&?p%eéle@ﬂ cpisxt pf gempytesexecutable

c o [ r I

49815 FRTBA S RN 0N QLS Ggpraly s

modfilebirshateabintisgt proggamBybisats, odmporen| ata 3Gtctas, ete. that perform
es include Industry

limtatjon, .such archi.tectU{) . .
partptlip Bl 8F dRpleepl Pl BARbYIR! dieBeschdRnvention may also be
gt bR SRlp it SABED RN gy o

ectronics St andar d
propessinghdavides Gbatpaaditkell ntheugh ranearhm@PiChiiodsusetabdo  Kimawdistributed

cori By itE; B eBl e (BAE Sa%obr dosshani b Tocal and remore

corhfastaRdregdRela 1A RdRE nMorf ¥RtdRRIGickedi a that can be
accessed by conputer 110 and includes both volatile

and nonvol atile nmedi a, renovable and non-renovabl e
[26fredi aVitByelarepcoto Biguiepl s angmemplaty $yistem firiioplenwmbipgtlerinvention

incfu%@sdglggr?erﬁ%jdrgosréa Orrgp%%é 'R VicE ?nnﬁllétfgltm ? %rc%%ﬁ)uter 110. Components

of computer 110 may include, but are not limited to, a processing unit 120, a system

memory 130, and a system bus 121 that couples various system components including the
system memory to the processing unit 120. The system bus 121 may Be any of several
types of bus structures including a memory bus or memory controller, a peripheral bus, and
a local bus using any of a variety of bus architectures. By way of example, and not
limitation, such architectures include Industry Standard Architecture (ISA) bus, Micro
Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video Electronics Standards
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medi a and conmuni cati on nmedi a. Conputer storage nedi a
i ncl udes vol atile and nonvol atile, renovabl e and
wmenenesseyabl e nedi a i npl enented i n any net hodPOT/US2005/030633
technol ogy for storage of information such as conputer
Assecdidnl €VEBA) ol ibwss andl #Feiphéral Uoﬁfpféﬁentpfngﬂ&ﬁ{ﬁect (PCI) bus also
a

nodul or .ot her data. Conputer storage nedi
knpw&aaﬁ@e&zar%& Y not limted to, random access nenory

(RAM, read only nmenory (ROM, electronically erasable
27" O9r e5hBHee ; IR 4k | as nor
[ H(;r ot hg?@rrgml)% le(%ﬂkgﬁl ogy, aé’élwgﬁ%ree\%&gﬂ?dﬁae Computer
readpllr sngdivmpn dre ayhevailaple matiiadﬂhstkc&ﬁd bE S@@esséﬂigfﬂ%hﬁ)uter 110 and
. es netic e, magnetic di sk storage or
B T B e oo e, By ey
of whirfle Caitl RS 14RO cBBTR: HRAHE SheS ol BRIRIL OLuBhr storage

whi ch can accessed by conput er ni
megiadiagd t g@n@ahicgtiemboeties doommtter steaghabhelia includes volatile and

' ct pdata structures, program nodul es or
n°%‘{5ﬁéé?éfdt5‘?§&? RIS ol P ireovb, ’gFé}%aFmBlﬁ@ﬁn@é @ any method or
techidlogye fornaveragd oIt BE6midtidAS PRdt agm&;ﬁ%ﬁe?r”k%g ulIF giﬁéﬁge fons, data

any information delivery nedia. The term
strughres, giregram madulas on offiegata. t Gamphizs stmegeomediariaclafies, but is not

. h i sti di h
timth? (6 B B, Hesioy o OLABD 2 P oo eiporadys (ROMD, electronically
crasbbenplogranamablo atad ioflyt fehfoRy (ERFRONIE aidsh %iﬁﬁgf;f‘or other memory

[ r(l)? udes Wi red nedia such as a W red networ
techpiologyy Ch-ROM cdigitl vtersotile disks (WVIR) esstherssfitizalsdishstamge, magnetic

j RE | d d,ot her wirel ess nedi a. .
s 8 e, BT P BB diss, o oy
othérmédiviadvhith bimbe ubed $CEpR thE dEARBGABEMARROHA 6hilE BhPaccessed by
ge

28 TBe ystem nenory 130 includes conputer stora
COI‘{Pé‘&%ral 10 ¢oramugication mgdiaaypicelly sabodien snmphiter irdadable instructions,

M. 132. ' . :
T [ LR
waveaurtoithee srah$ymtt iedhanism dndainslugés ddyf i@fdTRiation dOBlMP 82 dia. The term
. € pe i&s W thin conputer 110, such as during start-up,

mq%g alt?fg 3 sigpakt geas 3 sisnehvibashas epevpn gre hiits shhracteristics set or

h tiaishish gat /@, es that . ane
aRRAIS, H5iaBN O QUEABIINLER AL 25y o xampl, o
not dipitativedcanmyicptior esdianinclides Wizl mByiavaith ofs @Xﬁf&' fetwork or

) d. lim. [ , Fi LAl
O AR R FUE o bt s, Ot ST,
wirdlad b &a. 1@§mbﬁﬁl‘ﬁloﬁsr 884 "Qn?a&fathé' glz%\{eéﬁ)hulﬁhﬁs& Bgri)rgﬁﬁlgded within the

110 may al so i nclude othef renova on-renova

scopgaif gpmputenmradablaniedi. conput er storage nedia. By way of

exanple only, Figure IAillustrates a hard disk drive
141 reads fro L. [tes to, non-renovabl e )
281 on VEF a%XsIteén gy %8 c%‘!f,s COMPH{sH éEOF%gecFPECaa it theefon pf volatile

and/bhabnvelagle meMBLPudM ial ROMP 131" HIPRANI€13010MY bRl bfput/output
system 133 (BIOS), containing the basic routines that help to transfer information between
elements within computer 110, such as during start-up, is typically stored in ROM 131.
RAM 132 typically contains data and/or program modules that are immediately accessible
to and/or presently being operated on by processing unit 120. By way of example, and not
limitation, Figure 1A illustrates operating system 134, application programs 135, other

program modules 136, and program data 137.



magnetic di sk 152, and an optical disc drive 155 that
reads fromor wites to a renovabl e, nonvol atile

wopitkasssdi sc 156 such as a CD ROM or ot her oppPCT/EE2005/030633
nmedi a. O her renovabl e/ non-renpvabl e,

[2%ol at The/ mompateat 110 cABPUERL ShELAEE ofRE GehBMbIGASh-removable,

Faﬁ%ql)sed I’l t he exenpl ary operating environnent
Vo olatilg computeiottonagenedia. By wathefheaimple enly, Figure 1A illustrates

a Hﬁé%ﬁstﬁ &lve flhf‘% ggﬁ@ Yroﬁa(grd&zptecdi %qn—r Wﬁ]ﬁgpgwolatﬂe magnetic

di sks, digita ota
mqglua;taemmdtlcadndk tdm'el Hiethaﬂ' Feadé @ro@h of SHitdd kv @ r%fhl)vhlﬁe nonvolatile
a

h b 121 th
B B 5y B el Wb Arad 35S Bt sons et aoSitiany removable,
nofflatil® %}ﬂfc'ap Hisk 5@r 5 e% 1oL 309 RPINC Oqflefz ip{&;\f Cmdi. Other

are typically connect to the systéem
rem@igbledisneremenably, V(vitﬂelleifmnmlatﬂa cbmpater Bto@idea®edid 9t can be used in
e drlvgs and.their a5f00|ated conmput er storage

thenS’&%“é&?ﬁys oheBhine SpsenERY Mohider bt dae 1ot Fh@i}p@ tpAmagnetic tape
casBétes] ABhShemadse calls Cdagi@éltﬁ,-f 1]%68 L ?%ﬁ gtt'?;ge”%gpd state RAM,

data structures, program no

solidygate B and thedikel ihgud disk drivd d41 En&p‘iphley chleeteditd the system

bus § Burdiih & SopesktBh g St SheisadicnBrasqmissase daPeard magneti
disk dfive 85U aid ogicAMIadAvd 475 aklQ cilﬂ%onﬁ@%@@ t&%@@?&?xﬁ%@s 121 bya

can either be the same as or ferent from opera
remqyable menzory intgpees sedhors lptmfgcr%\}ﬁ@ 135, ot her program
nodul es 136, and program data 137. Operati ng system

[30%44 lg%ghﬂl\?e%t irugc?n ﬂ%‘;l? %s%%te h‘é:rl.\%eé g?%‘ﬂ]? Qﬁ%ﬂﬁ%ﬁ sabove and

illubteated hDF]lgherBAI pioeidehadragedf @nfﬁd@ér%iﬂablé"ﬁ%trﬁ'&gms data structures,
differ ies. A user enter commands an

t
PrOBTLRAREIPHAN] e 445108 Sheprsmtmaier 100 i Bighe 1 ApGor example, hard disk
drnfé:e}’éilcﬁsﬂlﬁyt?ﬁe@%s R flingi & ﬁka&%ﬁ@gﬁ%ml?lgﬁ ea]PPE‘aXt? glaérggé\?nzs 145, other

and pointing device
progmuswpdilesatddahnt pesgrimueta jpiad N&E el tHeBP UbmPNEnELSn either be the
not s L i ncl ude a pen yl us and tabl et
Samg; 45 Y ﬁﬂ’gfﬁfé t ﬁ?Peévémggsafﬁ@% L3, a@ah@atnontr@oguagh 135, other program
mo&E&NES, s and! prb d4fa: 13Bhe§)$eﬁﬂﬂégg[§8ﬁl iéﬂp pi?gfe)a}l[ioﬁe@raéwms 145,

are often con ecte to the proc Ing unr’t
other nregram mwdules ntdés ad erddfibmt dutd 143 £ lgweﬁddﬁfi@rdnh @umbers here to

) 2 but b d h
L AR ke FaCCISSs Kt vt
infoB@ Ao I c@mﬁlﬁ‘tblv ?I@%o SH nglut Béﬁcés%@?x -as’a Eg‘éﬂhﬂ c?amqera 163, a

191 or other type of display device iIs SO conmnecte
keybesrd he2, opd peintivgsletizg 161,aommanty sxféraakto asuahows, ®ackball or touch
r.face I n.additi to the nonitor,

| t
pad,’ (glggli {g%g ﬂ%‘g}c%ﬁ éﬂ89§1?1 W) faay{ gl?depae pplbhséylgﬁ ag@ltt:btd@t microphone,
Joysﬁek’ | %ﬂ&cﬁrﬂﬁ RaRHits REAK §atindrd br ARAIRY, | Thede all%G(rtthﬁHt devices are

onnected through ah out put peri phera
often ﬁ@m@déo tigsprogasping heitd 3fhlrbagh amﬁbrnngutomerfacteelé(hha is coupled

to ﬂi%esw%‘@ﬁl‘%%@ I%WI &t%]a{mlg]et co%%.lecqu L)‘r) gi!her interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB). A monitor 191 or other type of
display device is also connected to the system bus 121 via an interface, such as a video
interface 190. In addition to the monitor, computers may also include other peripheral
output devices such as speakers 197 and printer 196, which may be connected through an

output peripheral interface 195.



connections to one or nore renote conputers, such as a
renote conputer 180. The renpte conputer 180 nay be a
WEeoosanak9 conput er, a server, a router, a net weRUPD)5/830633
peer device or other common network node, and
[31]ypi cahkyconnmitetde$0 @AY &Perdd |inOh AdiRofle@MBiVi®nment using logical
descri bed above relative to the conputer 110, although
cogpfojions Wé?ﬁ?rcy naqrg reigeteomnEers, uchasa paegie cpmputer A8 dThe remote

t
T A BTSSP\ A, g g dr
orthﬁer aommonehmkk (dAd) add’ Jypibally dRYudeb SahyI @ UAE of the elements

‘ﬁ?ﬁ% etvvo . .Such networkj ng _environments are
deé% ﬁB %tweaP fthe sampyiag blr%ra theughgenl X@r%‘éﬁl@fry storage device 181
n h t d
haf SLPANScatt ] PRI &1 e Donicdl oBhflctions ddonB BIEHAREIA include o
loaab amcnemzbrkc(LNNé ]UAMnﬂ?alMderam@het&zoﬂe(WN) 178, ®uf ma@ also include
used.in a WAN net wor ki ng

tor a? 8178
ottt R Tiren (SUCh et gVirppmepts Are aﬂownwéqcsd@soféces enterprise-
Wﬁpgﬁﬂbﬂt&zne%/ofkts NigtraARSRR fheTnERlaP! | Shi ng
comuni cati ons over the WAN 173, such as the Internet.
The nodem 172, which may be internal or external, may
[3Ye coMfsstused ira LN s¢tstcsking eavitamerit ahe tempster 116 pmtonnected to

o AR AR SR SRR i A meorcn

enVi€drtbdny,e tHeO cérﬁﬁm@ﬂrﬂwt &hichll, inBlud 8Okt eASmt MEF &Rf othBBYneans for
be stored in the renote nenory storage device. By way

estaplishingnpsiremuainationstover the MANNL73Fienlr a5 1ha Injernest rEiteemodem 172,

o B AT B L T o e e
inpo EEice A69, Giiaier apheopeXes ke aisa) dInQiﬁb@WoiK@é'éﬁv@d‘mment program

establ i shing a communi cations |ink between the
madgles EW&GW‘%@ todhe) compater 14 0,1 lporb@nSaﬁwrf@& mpgde stored in the
t ec 0 e
USSR ORI S 05, RN RO Pk miewe 14

111113&hmeeerm<bth appmm@rsgramn 1186 adseddingvd BEmsiedsaceofs81. It will be
ari ous wel | -known protocols such as TCP/IP,

aPIEFﬁéfFﬁe at thep nefyyorls spnmeplins| shawvn grgexemply 36\4d0¥11‘?é means of
estﬂﬁpﬁg‘u C%lﬁ&nl@i&%@ﬁlﬁﬁ bERw%n ¢hd c%% yupéts Yl be \Usp

con ration to permt lser to Tettie pages
froma web-based server. Any of various conventl onal
[33)eb bit ovidlebs appecibeduthet theonativerd agnmentonsastiowerl ateeexemplary and

othggﬁlgalgquf\%g@blo%%? F&E@m@ﬁ{}) grn%%%enégé g%gﬁt%s can be used. The

exiSREQAY aiSnof %1%‘1%%11—1@15&{'19 6kodof suh ﬁpTCPQP OPfhefet, Wlf HTTP and
segment (3) code to conmunicate with or access

theflu.kect& pmalmct@ apddhe csmemycaonlw operatod n gt blémt-seryee nomf@uratlon to
per\l}}%%&er I ﬁlghg\gen%te%g%ey rfﬁocpﬁ gn\}l&f@f ng’VC Xn}fl of Varlol}g conventional

web browsers can be used to display and manipulate data on web pages.

[34] A programming interface (or more simply, interface) may be viewed as any
mechanism, process, protocol for enabling one or more segment(s) of code to communicate
with or access the functionality provided by one or more other segment(s) of code.
Alternatively, a programming interface may be viewed as one or more mechanism(s),
method(s), function call(s), module(s), object(s), etc. of a component of a system capable of

communicative coupling to one or more mechanism(s), method(s), function call(s),
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nmet hod(s), function call(s), nodul e(s), object(s),
etc. of a conponent of a system capabl e of
W@ omnmssat i ve coupling to one or nore nmechani BOT/B%2005/030633
nmet hod(s), function call(s), nodul e(s), etc. of other
meduign &t ( 6§ othbh ecolnfiolbrithd I TRO el Go&lBent! Hf H&” in the preceding
precedi,ng sentence is intended to include one or nore
septgageri§ datPrgrd toringlpdraneer mewdnstastionner linpsof cedg.and includes, e.g.,
0 S nctlo a
cof IR, opoets? BB hinesd Ml 0 PRckseffitess T ——
apphel oodehabgmirt sody segrgiy atelsypLeasli tedpilel, wheihber the code
t he code segnents are provided as source
SCTAPIES W@Fﬁ&s 585506cmteé@s@atemﬁé9h1@¢t gasle, wheiber the code segments
t I I n C
xS SR o rlpttht S 6l S rBodts b W BUS T AE IRLIEERS the same or
dififereti mechines di distithuede dcrasxr osiftipiel Intdchines,n&c hiheger iy functlonahty
function represented by the segnents

regpseeggeb% |Sﬁ§1’18ﬂ’é n? 80 arei {poplrmenied ihelly \imooftyvares wholly in
haRRFANRE & coRfbirfhtioR B hAdWaR i sofi@ainvar € and sof t vare.

[35] Notionally, a programming i nterface may be vi ewed
%enerl cally, as shown in Figure IB or Figure 1C.
BHi guryotlglallyl, lﬁspmataeismmg interface acay batwewat gederally as shown in

. nd seco d od nment s
gty u@? s iyl pdBESHEs el & gecondut through
whEEHBfst Ghd) %ddﬂﬂ&foﬁé%g%lﬁgit? 6émmuhicaRd liigui(e"‘f('l GiffudiBies Oh interface as

may not be part of first and second code

comégm& igyriacgtibideteH andd2 (which Hmycbrsmwmm bepde oéelgaﬁm and second

coff el o8 sRTAGAE SoifaR F o Pathts b e f Communicate

vieamedita B5 Bepanadive of Pigeikd BCEsncOhay B@ns?&éfﬁnt%ﬁ'ééee%ﬁé’tﬁjll and I2 as
one may al so _consider that objects Il and 12 pl us

senpEa? inierkaces apicsame gstemtaad oae @aymﬂaor@uglﬁeﬂhgmmscw B and I2 plus

B, OBl R A LSS58 RS e v

andaneficed on saih Gde 6f e fiow, oargaid hﬁ?léh‘leﬁﬁttlbﬁi m@9 only have information
i nformatjon, fl ow as descri bed be may only have
flognin; eneetlirertiondiy et innmatien fiogeas éi;scmhgd belog orphay only have an
n I o tRE! t S p
1nt8‘ﬁ%8r A r]rrr(%tn(g;ﬂ : %tE es?%acef?}g @ry) Hf:gx g’pghérl] %%Tt lﬁ'{ﬂhatgm terms such as
apglicaton pnmgre&mbmgwhtemﬁce (&PD)} amgr mﬁﬁdnfeﬁlddafdnctlaﬂ,(?bubroutme remote

f
DB GALA PR, SR F08] (GUOMD G ks Pesmoqmpassed within the
deﬁrﬁﬁ&{{) rahﬁﬁ’]nﬁl}?@ggé of such a progranm ng

I nter may | t he met hod whereby the first
code segnent transmts information (where
[36'] i nf ohsmeeisorf” such aupegranmingsinterfoexiesty iselude tenohethod whereby the

o 5 S e S TR o PSR G S0 M s
and® BWIRRE d=84; SonBRatdde réqieqs k) O th@nééc&tﬁf cdld lé@érﬁérﬁ’ the method
sequence, syntax, ofganization, schemm, timng an

whetshy élt sesfond rrode rsegmentt ieeives| the tinfosmateparand nhhestructure sequence,

syntax, organization, schema, timing and content of the information. In this regard, the

underlying transport medium itself may be unimportant to the operation of the interface,
whether the medium be wired or wireless, or a combination of both, as long as the
information is transported in the manner defined by the interface. In certain situations,
information may not be passed in one or both directions in the conventional sense, as the

information transfer may be either via another mechanism (e.g. information placed in a
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underlying transport nediumitself may be uni nportant
to the operation of the interface, whether the nmedi um
wheoosil1ss8o or wirel ess, or a conbi nati on of botPCT/ES2005/030633
long as the information is transported in the manner
butfef, ifile et yeftane foheinfantioh flodeterabdn the tod de@fnts) or non-existent,
not .be_passed in one or both

i nformati on ma
as (VR PR 805 ACTHEN CHRPBN Afcsnses [SeRiipaalissperfasmed by a second code
' r ' t I I her. .. .
sedRERT MRl Qi errﬁésfeedrspéw mgg bg llnglEg%an?f lrllr?% %ﬁ%ﬁi es?t}la’rfc?r}, &8 depending

mechani sm (e.g. I1nformatio
onevhthes dharedeesegmenisi aré parmifiacsystemoiy HiowelgRotipled @ €Rhtly coupled

seqnent s r _pon-exjstent, as when one code segnent
coRfirpa i B8 i AbeIS e peecpet Hopiis cgpa sosduwiie

code segment. Any or all of these aspects nmay be
[37]"POr TERthotibn 8f BipY&Ramdit G hce & Brow & PRI S Yin the art and is

whet her the code segnents” are part of a systemin
clepprem thedorpgping dataifadgdastyptivougd the irentibourBteronre, Abdever, other

o380 Htebbt QAR SRR E L SEESLE FI tes o re

intéritle@ th d6 @ntOmPARYM by @hd BRARs Sdithikdt tH ddas S
clear fromt hié foregoi ng detailed descri pt i%%isogé?ﬁggtmn' Such

othier, yays Ay, apnsar 0 he anorp saphisticatest trecomplys tham thepdimplistic view of
: r i i and,. unl ess, expr essl )
Fighydt] REAAMTE M A I B R1esE Bettortle SE58 1BieE R accommiiph the same
ovdrhlérestinl Wee wil ndw btibflatedchibe 8difle Qfustritive 3REGHNE & lgﬁféntations of
or

Such ot her ysS may appear to be nore sophisticat
a PERSHPMBING IR 2Ehe sinplistic view of Figures IB and 1C,
but they nonetheless performa simlar function to

acconplish the sanme ovgrall W will now
briefly describe sone zlq] I usf’rﬁlg?wry\lleg]vgl ternative

[38 mp| ehveeomamingipationf franp oogradei segmient ¢ faother Anay be accomplished
ati.on fra e code segment

. FA | 38],, A conmuni 0] 1 ..

indirg Ty By 'ﬁ'gﬁa{“r‘i’ﬁlih% SORTVBHTHPR g mﬂ&gieecgﬁqr?ewnwwakthg& This is

depidied SHRMAALAB! inQNghrds IDBHI TR &s hSFH &bfe in‘feffaces can be described
conmuni cati ons. is is depicted schematically iIn

in g e divisiblesets|of. fupetionalityn, Thasprthei inteefat @ festioaalithof Figures 1B
[ . ter .of divisible sets of functignality .

ond 87 8 B BRSYe e B B K spong e ety provide

24,rmY2 timek acti@eed e RYBrdif@yS ARV tin Hitgt @5 the function

one may mat hematically provide 24, or 2 tinmes 2 tines
progided g dnterfage brerficadimay bes subidivided tot endivirt the gomenuniations of the

e OGN B EF o DA R8sl P 50 B Wi achieing
the ismhetdsalte Anilustated iip Feukd I BY fho FasctiontR6¥iae® b interface 11 may be

Interfacel B, InterfacelC etc. while achieving the
subdiyided, ptq,multipls ipfarigses dtaed1b.nlle; gter evhile aclievihgribe isame result,

Sinfa AV ; j f I Lvided into.

o R 1 DR et TN SRR ol Py s
code segsarnenayebel fdctor&id iitb amilyipleiinfetfadcddea, U2bof2ct BR. SWHEA dactoring,

code segnent which rdecei ves information fromthe first

the number of interfaces included with the 1st code segment need not match the number of
interfaces included with the 2nd code segment. In either of the cases of Figures 1D and 1E,
the functional spirit of interfaces Interfacel and I1 remain the same as with Figures 1B and
1C, respectively. The factoring of interfaces may also follow associative, commutative, and
other mathematical properties such that the factoring may be difficult to recognize. For
instance, ordering of operations may be unimportant, and consequently, a function carried

out by an interface may be carried out well in advance of reaching the interface, by another
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code segnent may be factored into nultiple interfaces
| 2a, 12b, 12c, etc. Wen factoring, the nunber of

wo paoenissses i ncl uded with the 1st code segnent POEES2008030633
mat ch the nunber of interfaces included with the 2nd

ple&ecd)é cecmgmlnterfabﬂ Ripetforméf by 8 Sepadft€ SopoRend b 82 sy HeAN g\/loreover
spirit of interfaces Interfacél an

t.i o al
On? IOf P]é{]:%‘r dn dhgprograniping aps g‘@m arpre@atgribatitimzre are a variety of ways
of R PRCIRRhYfundiigh L6 Wk WMl Ol Wi RLIAGRS MY al so

| Ow assocl at1 ve, gonmi
rmt hemati cal properties such that the factoring nay be
difficult to recogni ze.BRYDERBNIAT@F, ordering of

era n uni mpor t.ant, .and c se ntly,
31D e e e TR, AP AT o PORTiER 1 Aftod, @ty te s ceriai aspects (e.g.
pal@mtete\t\@|df a Iﬁogﬂm&g n@tferﬂi&a'ﬁﬂﬂé‘&lﬁ Q&ohﬂ)'il@ﬁl;‘lg g?%‘xded result. This

anotherplece of e or interface or per
iflasieated w kiguise AErmnddiG.t Rer WsméﬁnaSMGemmfa,ce (bnrterf@cfel of Figure 1B

mchdg% Pidith ball Yo RS WRI00s Chbkbng: Ghk{ Gabaciudes three
parhmets, diput Apresisiohand detpue ViR dtvigcl dMBsued St thedBist b(fode Segment to

REDEFI NI TION [39] I n sone cases, it may be possi
the; Yibade Sgamept. | Hythe Inéid&fep@ramnteaspemmen (153 0@ n,o concern in a given

t f rgarLa nter e.
BB S5 T TN} ke i
meamngles}l.(uleﬁné Etlaaltldn) farabeter. e OABRLE: alGS S B hdﬂlﬁéﬁa@%ﬁrameter of no

Interlrél %% of Figure IB includes a function cal
1 bﬁYempt%écf!l%‘i“@ﬁah%lﬂfﬁﬂﬂé}re can (balaIChIGTW@d SO long as output is

iy e e

out put 1 S° i ssue
meamngfhb pandeGode Sagereotvostrdant e d‘th@i‘db&n@ﬂr@'fﬁ‘ﬂéeéomputmg system;
hoRleci sion is of no c?’@cern in a given scenario,
0 8 e Tfsgisrastized that prsgistpn; @SQOté@C%éWW foe ﬂilfgnm@\d purpose of

cal@latByHe S§RAACR Qnély bdr %ﬁﬁ%&%’rqgr}&g&’ ggp g%gﬁlglgi jnsiead of passing a

situation) paraneter. SO a
vahgamame rvabie raomeamngess value emdhhﬁ a &g idatet fRild be passed without
ar.e canﬁgg achi eved, so |aong

advPiG e RPog It Pt UPNERY oo SGaiRS 46 byentae 11 s replaced by
inteSBED ![‘Ij’ 9&!&%&& QHEi?ﬁore Pcfre&idﬁg&gm s YEHe Wabd aﬁe fhterface I2 may

neanlng ul paranmeter to so wnstream or O

Slm#@nbt iberredéfinddeas dntpuiaden’ s ywlkebined hovignee , umdBessiry pagameters, or
ry for the

ec zed thlgt reci QN .S _not_necess
parar%e ?rgwhfituplﬁx ocs%ﬂegbﬂ %V\fhﬁ& t eslaﬂi’étr EereI I8 tll?as, Ipgome cases a
progr@RhALE thterfadedn gy ﬁ@lud%‘hrsp&%@@ﬁélﬁas 51%151@%95 %hlﬂﬁﬁl%' 15 Beded for

valid precision value, a meaningless val ué suc
somgj purposgaans eother may baisserbdwn iedefineddoe pmbgsedfetseohen&gfor other
result. Simlarly, as shown in Figure |IG
PURRterface 11 is replaced by interface H, redefined to
ignore or add paraneters to the interface. Interface
12 may si m | arly be retlgNLnedcaopivat er f ace 12",

redefin ore unnecessary paraneters, or
[401p ahé'f‘ lts? tIPStgfn ikle e msrascroseer dl ok threfuactionslitpof fo separate

cod'dRulel duBRthdthS OHRedRAROSoefween them changes form. For example, the
functionality of Figures 1B and 1C may be converted to the functionality of Figures 1H and
11, respectively. In Figure 1H, the previous 1st and 2nd Code Segments of Figure 1B are
merged into a module containing both of them. In this case, the code segments may still be
communicating with each other but the interface may be adapted to a form which is more
suitable to the single module. Thus, for example, formal Call and Return statements may no
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progranmm ng interface may include aspects, such as
paraneters, which are not needed for sone purpose, and

wa@eoobhespsay be i gnored or redefined, or proceBSEUS2005/030633
el sewhere for other purposes. C. |INLINE CODI NG [40] It

longey balmsoessaryf bassiblilar ﬁoﬁ)ce’ﬁdi@eoﬁﬁ%rrﬁ}g(gﬁkgrssﬁérﬂcgﬁ q?ﬁ%:raftace Interfacel

f usgxif i anal r%ﬂt%eélf ) separate co
mast itk hein e Simj wiHe Mighe sl eerti(er all) dfonterface 12 from Figure
1%y Bk Syri i ' | Loures |B.an may be
_co nj\j]egr_ t e}jﬁe?gn{llﬁégﬁ#% %}gf@l{f%chgﬂ ?‘% )t;(;:ﬂg’f"' rgaﬁ? fls d gls iﬁ{fﬁfi’%gh interface I2
is digrislod dntp 24 gnd b, Sidyimtefactpoition 1P Basibees cdddd iﬁflﬂlelz\{z‘i% interface I1
e

. ts of Fi B “ged i nt d
T TR AT DU
pefe@iea tfendtidy dlll iduaﬁe(iﬁﬁmg%?tz,t WiRh ch?@e\cgqu hn gé‘ace 12, which

but the interface nay be ad d to a form

aftprpprocesgingaibe ovalee phssed iwithl Expoo (ol squarkhitsby fies sevadRiote segment
may nol onger be ’

| and Return statepent
pa&%@%@%@‘é&@%‘“ﬁﬁ%“d @F‘ﬁ% Pt %15 e S5$U4§ agiase. dagyBipsessing performed by the
sedoud sbd¥egheni REeidRCRHL td My -
ffect. grom G y,%hgmﬂkﬁgf@:{s g&@ﬁ@ dﬁ%rhfﬁ E34¢ sggpent without a
Calle)?o'[h‘?lt%‘?rf%ée 12 from Figure 1C may be witten inline
into interface Il to forminterface I1". As

illustrated, interface 12.i ivided into | 2a and 1 2b,
and i nterface_ pprti on | Z?QM coded in-line with
[41] nt erA amerhimitatidoo fyoni viner dode esebinenf @ AP GhE} Be aCfE):mplished

. dexa%gp%)e éensi ger that the interface |l fromFi'gure
Indgecthy, pyrbregking fhe icgpmugiqation date anyltiplsdiscrotet uothynivdtions. This is
dedidted j Vinl ' after. processin )
oHiied QPRSI FERen P and K, A0 BB b Hieedy Biotmore piecets
of guddipwarcodeivermgnhritrface@y,ssincdaldy dheras W@{&‘i@nﬁlﬁ?%ﬂd/or interface
ﬁvaJig hﬁoout g]gt. An EUCh a case, the processing perfornmed
By HEOR e AHS W8 é“"%'fé@gf‘a% Ate Providad itwgonyastithe erammbeications on the
firs Bitdr@icBERitdifack Netof & ¥ t.acall to.
"he interface. D %{@%gpc%g&ﬁgﬁﬁg%ﬁwmﬁpeg%f F-oft t?‘}so?ﬁse interfaces
Integfaec2do dartes fagerih tantdolnganbictRE. s beigcbo @phé,shed vlvhe.re lthere s an
i ple

. dadirectly b reakj ng the communj cation into rnult

ms%l?égfcféaé? &f @SHﬁfﬁ?P@étd:e%‘gE‘?dq tPhfUnmunigp;withy ay, an operating system in
adhesealite ah IittelAcdTi I ; in H gur

e ,one1 or more %%ie%ggcg)él’ gf& t %{%gébée(\%r etlr?%g)%?r% e chitiged to use a

cedd I, nor ¢ .
differgpieintestase.sip, this ease intesycati nterface XA rinterfa0edB tyid apSHRE2C. The
interface) are

iy ] f t i gi nal
poig 1t Bl B gt i 8Meq e A B Seempmin ehndzed s that it is
no longer campatiblatwithame thterfafe GRBA WyMHeH (Qq8 Zﬁéglﬁe%rt,e Bid so an

. interface, in this case interfacés Interface
inteqnpRdigry Acused to mpke theellznd pew ifftetfacasioghtpatibled Gimilaky,gis.shown in

Fig O TR SALE SodeleBehiah BeiFroBaEy R 4RV B e T o xpeive the
comiunications from interface I1 and with divorce interface DI2 to transmit the interface
functionality to, for example, interfaces 12a and I2b, redesigned to work with DI2, but to
provide the same functional result. Similarly, DI1 and DI2 may work together to translate
the functionality of interfaces 11 and I2 of Figure 1C to a new operating system, while

providing the same or similar functional result.

E. REWRITING
[42] Yet another possible variant is to dynamically rewrite the code to replace the
interface functionality with something else but which achieves the same overall result. For

-12 -



accordance with an Interface 1 protocol, but then the
operating systemis changed to use a different

w0 ndoeniss8®e, in this case interfaces |nterface2BCT/US2005/030633
Interface2B and Interface2C. The point is that the

examply, niadre intiyebé aceysieaeth Mhidthe cddel seatentSResERId inSan intermediate

changed Sllj\/ilg that it_is no |onger conpatible with the
langyags Kado Egoliylly, Hava Byteloere, Skghishprovided &v aafst-in-Time (JIT)

€

co} Ele{ ?ggfggfp\ci:‘%c%% g?l Q:XE {i‘wtn{aﬁmggtg(sgﬁlg ad et}%t 1?_r0V1ded by the .Net

fralmewalkt thier thve adatime @nmnrbnma{t be oth”et rsﬁﬂi]meﬂmﬁmehtype environments).
r%ﬁ‘?‘ce i nt erf ce DIl tore e| ve he conmuni cati ons

?IHP’é"rrfné%Ye § PrifiEy soet 1o Y et the omppunigtions from the

lsf CENS S dmdnn ih@tfz%ﬁf(%@ Sfegﬂlgﬁf ?Qa{d dohdith ¢ Eﬁﬁrto RISt interface as
I nterfaces |2a and edi'ghed to vvor Wt If

mdyube tresumed \hiydthet 2rel §ad@ Sepment @ithér thesatiginal Sirma ldaffdrynt 2nd Code

DI | nd.Dl 2 r ansl ate t he
Se%@ﬁ%‘? i ondf it} 5‘& %‘Ft\gﬁ eélgg@égi dg.%ﬁff 12\50fanebey seed incFigyre 1L, this
QPATIAL 4 t
PrOAGHIHRNAL tonte DPUET Scotitib AT It | B5EGT Bne, c.g., where
ananmlh@lrbqs@gﬁ pbpléecatians amtdesignedbtodganaminaiadtt ywitheaw opaamﬂr@ system in
e th |nterf ce.functionalit
oGSk il BECHRT mPoRoL DR b2 e Sina st & shanged to use o

diff@ent! ihterth®d. ERRHATEC orh Pidr @ olRYbeNRe @ (S YGHE 2 WM fihiBations on the
code segnment presented in an internedi ate | anguage

fly(feony. theiestalledfhase pppliratiensin theows interfacy dfshp operatieg system. As

n onpLl er .or. i nter
ael g oy T oA S B0 F Bchnehetlo) may be
appliNeitto [y AErRIGBINK factdrSor AN widerdl e Bhc SRV HE G @tweuor ot her

SI m I ar runtime type environnments). The JIT conpiler
witten so as to dynamcally convert the

[43c]om’rulf1i|1§a“tl$ooﬁ§tefirt5ﬁﬁ theeaboye-depratbedasgppaitost 16T taghieping the same or
t:
A Rl BRI AR 0 Ghlied i vasins
wafgi tehielly talnd/ocb rlnmanailel oor githi fmhelr ﬁnérvamdg Gode. SEE[E? ke alternative
i S icted in Figures IL and I M can be seen

Thi.s
empipneg B pied, dhouS A ROIEHORLy SRRl atdbman be on wef.catched and
corﬁﬁﬁ@&‘ i OQE&th'e QQ% %?Qgﬁv?lleht efiHoshE aie 'CI‘IS s&enarios presented in

where an i nstal appl 1 cations desi gned
FigueesclBrandil €at B invalsh natedothet; as iwith mysttprngnammng @bdﬁﬁlbes there are

w t.h.an Inte C rot ocol , then, t eratin
ottg} SR el FE AR In R SERE sl S oRblg b ab tnipfidce which may
notVbd deRMPEd Gerd P Ubist %eﬂﬁ;fé%s lage ‘Péiﬁés@ﬁﬁﬂttg}ﬁdg dg%gts gnd scope of the

comuni cations on the fly fromthe inst
mvaptmn, ¢at, iibissnated thatitriewt laastepdrtly ¢heofunttienatige représegted by, and the

t As . d I h of
ac Gy RaRT APy B Prgirlsone oot el nf LR BF  ferte
to dynamically factor, or otherwi se alter the

ILisobgvd BmB&Smens Well. [43] It is also noted that the
above-descri bed scenarios for achieving the sane or

[44] Figure 2 illustrates a display scenario 200 with multiple open windows
overlapping each other. Various windows 202, 204, 206, 208, and 210 are shown in a Z-
order orientation. It should be understood by those skilled in the art that the Z-order of an
orientation of windows is very well known in the art. In Figure 2, window 202 is higher in
the Z-order than windows 204, 206, 208, and 210. Window 204 is higher in the Z-order
than windows 206, 208, and 210. Window 206 is higher in the Z-order than windows 208
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simlar result as an interface via alternative
enbodi nents may al so be conbi ned in various ways,

W@ eoobaldsyy and/ or in parallel, or with other i nPEr/vsIW05R0633
code. Thus, the alternative enbodi nents presented

andive Wimlomo208nis highbiyinetke |Z46id¢e ttan dviBywg oM WesHow 210 is at the
roduce the sane or equival ent

mat ch d conbined to
b%@@n%ﬁf’szi]ﬁgef He this r?é?ml?f%s cnpgdoBerpine thentewrd “jonientation” is defined
i 3 Lt 4 S . that,..as wth nost .
hegér“ggé gl%n%#cﬁg @ort]lét%tlsj é‘% gl,leSYl%Leaﬁ %p g%&gf hcg% WIEOPGT SHauR oF windows,
sudl amtbhisezeianghapreofsthawvindovs bnd b sliarédie@hindRdokder befweRf or around at
1 igﬁ&rfac&e whi ch nmay not be described herein, but
CRbHE WBIC8¥S: are represented by the spirit and scope of
the invention, i.e., it is noted that it is at |east

4sar t| Yot h@pbsRGritRRdhvdn¥ioh RLERGNHEL” %Flé% Edi
[ gdvant.a eous results enagl ed Sgy? gn i E%(glrl ace&t{%%\ltsmay that allows
foy tlre dispdast 108 wandeavsotomesponding f tac epplidatiows t pragiaws, i.e., application

BTG PERATE ROl £ EBcd BISUHe P HIGHEC GRS, g gbar 212 at the
botamlbfahd@isplay ahdiOatss %gﬁﬁwgﬁg’e ar€ Qﬁne&?}?insnﬁsggrvgﬁ@gnay be visible

210 are _shown in a Zorder orientation.
or yhigimiged odh Byskbhb e 2 sipetifie dmiptenidnéationt oft imtontseen window remote
ntatio Ws i s, ver

- f i .of wi nd el | . »
N MY T T
8 Reinidriging e [t Wibke ¥hprea
W nlélowﬂggi T gmp? s %{eaﬁtz}{egeggket?g ? a‘\:ﬁqg}mger%gag%ﬁ%le?nd does not

overtpp coahals Prghe displaywuctoss the taskbgiter in the Z- order than
wi ndows 208and 210. W ndow 208 is higher in the

A Y A R AU SR

represented by iteskbat buatoh 118, dEfdoa0sensi ve ie?rés&ﬁb&l g? taskbar button 218.
a W ndow or

agdju nts to the visual appearance of
Wit S0B ok bR SR Ry e PREb SR s Witjowr B10 g be reprosented
| S r [ .around. at .
ey MRS 0 oS R D 8 9 AR Y SO Bl indows,
whidlidmike beersinidden of mimimizde A mipplicaticphvaMotviatth@ll QW& may become
for the dis ndows corresponding to

hiddgh et ‘?Ilfng’lba g;ﬂ?\g’d}iC?‘f!Oé‘. windgpis| Bathe ofroff e cramepletely obscure the
sutRes kAR aBRAGE R Alkb, %h%ﬂglt?ca?ﬁﬂ W(%o%ﬁlag;ﬁ‘é%ng@gildg%? %lgomatically

exanpl e. The taskbar 21 e bottom
aftérredpredetesningd timenofbimsctivigt Far example,cifital ysei hatlB&, intictdd with an

.be visiblLe or mnimzed A taskbar js a specific
apﬂqaﬁ%tﬂoéh%fmdéw “E’fﬂyawlf&ﬁe-ss@%@ﬁ’lwmi’ow HoR@Y d§riepgred from the
desktiRdspa@e | 28t BRArBNAR| £cIBRBIL Y ahé %epfthf%?ﬁgé’\@?s@%? :BPﬁon 214

as activating, noving, hiding, and mnimz
corgespensingts te egplitaiiont winddes AnappEgeios windsepanabecobicominimized

. and does not overl ap, cqontral s on. the display.such as

in iR B PT o HERD AT 503 el iebie 3 SPRerscigons are shown
openaiakh@tedkidy Sphcd H1 Whind eshPRhdo®¥ iRQuding three hidden or minimized
windows are visually represented on the taskbar 212. The taskbar button order may indicate

the order in which the corresponding windows were first opened from left to right (not

shown).

[47] The display scenario 200 in Figure 2 illustrates a common problem with graphical
user interface systems. In Figure 2, at least application windows, 204, 206, 208 and 210 are

partially obscured by one or more other application windows positioned above them in the
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represented by taskbar button 216. W ndow 206 may be
represented by taskbar button 218. W ndow 208 may be

wo eprasssed ed by taskbar button 220. W ndow 210P@mYS1i»es/030633
represented by taskbar button 222. Taskbar buttons

Z-0@4r. AR2gichnthe22Btene pné slenhcoanbiliass M8 viiBdaNs ’apiﬁf‘éa(ﬁ%n windows
mnimzed. An appllcatlon W nd

hi.dden or
maryﬁ)etqﬁgeozﬂéﬁ’é@fzerﬁay becone hi dden when one or nore

application windows in the Z-order conpletely obscure

[48]he SABt&En g%pﬁép%é’tts'cﬁﬂth\@" 1ﬂ9%onﬁlga1%v§/ ?&ﬁ%p&} bE& L8T for window

w ndow may becone hi dden aut omat
m%@ﬁ&@@@’é Ilshinﬁ'@duqeldnbl eirtaimaspecty,i thy newaiodexampbeinviokedor removed at

e e e T TG .
comm@anl ttb entieieK b0 BetFRAL theZhbde RHL dilﬁﬂ?ﬂ tAUEERR R el &Pge In one

the user through a taskbar button correspondin
aspeRle ﬂéﬁap"?‘i"d’ﬂﬂﬁ@\ﬁ WOWCHMOd@ pf |opa'atlom nmynbhamvﬂfhyd from a dlsplay

B e O T
as {fhiewverdidvioRed 8kt SidplsP 366120 1200*th§/th9§%@@" ;an Will be appreciated

i ncluding three hidden or mnimzed
tha,jthe, anq)cy: Ayr be elﬁV@lé-Fdo ifropth enanys idﬁ“&frerﬂld:spmy escbaaikd:saat any time.
gate t h
Altcgzlgﬁlgésl geﬁewﬂ&\){rﬁ& ows a\u,\}gg%m?r} r1§19<9e0 gt HBBWP?% ﬁ‘?aryeg? cppfigured as a

defmulg hrtod(en dhv@daﬁm)of thetAlindohe nﬁh&@n@e‘m MR aAhAP ngpﬁnf)da typical user
ure 2 illustrates a como roblemw th grap
1ntq5§ fon; Withs anplicatien, windewy cqmmt.ag&) pentls @te.,|bagtens and text fields). In at

leaﬁgeﬁﬂe% éc&n \%J}qﬁ%@%on%%‘t alP 38k Vlylgf3 ?ﬁgllsznégrplpp%aﬁ Qygration, which

part Bsctre one or
shewonhﬂdme pmmmtednam ﬁia@pphctdmamwlﬁddmﬁ-tﬁé di8play Herik6 P00,

the content and the accessibility of the underlying
49ﬁppl i cation WI ndows may be diffjcult to discern. [48]
[49hc c o iR RS TQ ST9m §SR5‘FtSt e imRdenprayifles ;2 mestho der ofianaging the

[

proBRth T Indte SHARRK HRORAEEE L ghiTIch 8 B are scated down
in smrnmde:dgatzezm;a a ineendp\as do LSEEthenFﬁ)srlde‘é)fﬁUmhl& clarandl§ facHY window.

d k d dt
Foriniiees of PR LiRG: e dmt Ak Wil e datised to mean a feduction
in sle@abi MmEGchtie JiPdentidtd Q8 Qnéc?%c%p 1o %ﬁn@ﬁr\gg Wom the active

managenment node of operation may | nvo
apph?@}@maymé@\@nﬁr pxan2o thd:ia)actp/l@rapphmlonfvwhﬂtb\ss could be reduced 50% or

erat.i on |1, be
o 57 Dbl P LSRR T BB R Boshio® St cearly
dehﬁéﬂ@ecﬁﬁ@ﬂ@thb ciivd H}B}ﬁlc&ﬂoﬂ i dvls, 9@t BRI &6 éi?etsﬁp thftdhe 58fed down
node may be invoked frommany different di
appleationrvisdows a’é@nW@‘FQgElZ%lNet Ehﬁ dﬁgme lof ,Scatlhmg meyvbwpmbetl\br may fall

er at n red as .a
wit 3R RORR RO CienE o b7 PeBs ghini raHeleentvindases or may
be som ofigdr finigoies tdepatidigbn theQhactive application windows. In certain aspects, it
is preferable that scaling be done to maintain the relative aspect ratios to aid users in

identifying the scaled down application windows.

[50] Benefits that may be realized by such organization include providing a user with a
facility to readily identify the active and inactive application windows which are currently
available for interaction. By maintaining all inactive windows visible and available at any

time, the user can easily identify and quickly activate a desired application window. In
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interaction with application w ndow content and
controls (i.e., buttons and text fields). In at |east
W@ ove/1885pEeCct S, a user nmay conduct all tasks whPCBUSI005/030633
this new node of operation, which she could have
additinout szt may kicvhor appk mEL maRipl A5G G Wik vl v?/ﬁ?ﬁ&l% any of the
cenari o dEPOO. [49] Accordi n%ﬁto sonme aspects, the node
apé'%cé{‘}f”a Rdndpvyschekrgoveslapprsergibsgiredby pihes apnlisefiamwiridows.
i nactive wi ndows where the inactive application
sM NdOAg. S [ | Z nized.in a. .
[ 1rlyt_smr]er ac?ﬂ?lg ﬁ)sgécﬁg‘%% 83 :ﬁgéfl ZlﬁY omt ﬁléeg ?Tff’rdl%e% p}g,er%mn, the active
applicetion Winduiow reBderepat poses foll sizhiaad infwebd p&¥itionddan a location on
"W, ll.be defined_ to nean a reduction

thel ﬁésgt 58l gd fag‘(‘,“ o i ! duct
i 1081 Pe “RA5C STHAHVE ntheyngetivee pRiticAte WiRdowhalet cergain aspects the

locatir gt b0y i || i,0n .

s SN

desknp thaegs thesige efl 1B0sttive applicatiom véndway afd thedEIRE oPhotal windows.
a ication w ndows to

l:] al Lows_for the inactive app _ \ '
In El%ei?é+%%}cfy e PY i By beo‘?ﬂnts’ﬁSrch{%i JE)% dstepnining jagn“ideal” location.
Alteinatioals, thy Bcatién B bePréboafibi OWhis inventi
. appl E%Zti on C\f\l/iln.domg a?)é u.nr%l?:rg%‘r??%eb‘lg%s @E@L%gﬁ?seég{gﬁs tnvention,
U sigei ﬁ@feﬁaty the size @f ghe anplipationf sindowi pirhirrio anvarceS®t dHBE mode and
“ o) j nthe n er_of .inactive application
i< nggs\}\% ggﬁ%ﬂfé%ﬁgeagto% 8# S W%aned%rﬁ%tﬁﬂﬁlﬁ@ felhsigpre
i nactive application windows. In certain aspects, it
[521 s prigbmrabogeritivals ssa@pbing d0€ordRRe0t SheMRHEU A oldion of the mode
rel ative %’%pect ratios to aid users in identifylng the

does agt wapaghihs undptlying diastionpliy ofshe rptitatReneindowst Fatexample, user
: : . i.zed: hy . Or i zat i.on i ncl ude ovi di ng )
incRARE i e R arHGA ' AT ol ey g1, Bbin v mode i
invelred. | Adfbougle imptivé epplicationiwidawss Wi ST BofH iheRd, fhey remain
vl lLable for interaction. By majntai nlqr;g' all inactiv
Vi ﬁ‘a@) V&, ithaiy, pentencontinralipedaged ﬁrﬁ’y refreshingt havabsgage or playing
id&H bl Yinl t ' Lvate.a desired .
e in' R gttt trRoh E i efiife GFlA i window does
not peguk undilt thatrapplicgion windbwdamadeasivedows wi t hout any of
the application w ndows being overl apped or obscured
by o r application w ndows. [5]] According to sone
1331 p.egtﬁge,r %ﬁﬁg‘ﬁs Pﬁ@lﬂdnﬁﬁmﬂ’i‘ea é"‘ dracpe applicsion twiadow to become
the &dtive WAna®R Dy CtapBih g YosHINS b&thra%r%éﬁ'{zg g?ﬂicaHBn t(l\ﬁlg&ovg Wl }esponse to

size and may be positioned in a location on
a usgesledtingdhadractivt application witdow.Hadhéseeaspeps,ithatiative application
. W o] ert ai pects the | ocation may be . .
windl PR ke B3PSt S 82 0 v it
the pRReioavigidcebé applecalib Rvif@R ¢ ewhiches $tA&d ﬁgwflhgm sﬁ%}mﬁéﬁ behavior is

application window and t he nunber of tota
somehaf anglogant &0 thenhkneyyr bekaviaryotbselesting i aeinectivteoappdication window

.de 1L Nj "ideal" .| ocation. Alternatively, the. .
whiifts BBt BoshR ampE o FE R Ber, RbeGels inagfr pumiaienwindow
becondestthd ®pindeewindon, in'thd¥lorgdragd aéipfeers to the size of

the application wi ndow prior to invocation of the node

and _, . . .

[54] Figures 3-6 provide display scenarios that will be used to illustrate some of the
above-described aspects. Referring to Figure 3, invocation of the window management
mode from the display scenario 200 of Figure 2, results in the display scenario 300.

Invocation of the window management mode may occur in response to a command such as

a user selection of an input control representing, a keyboard entry (such as the Win-Tab
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"near full size" refers to at |east 80%of full size

and may be greater than full size. [52] From an
Wop@raissens st andpoi nt, accordi ng to one aspecPCT/US2005/030633

i nvocation of the node does not inpact the underlying
keynaed)i enalicet Wmaﬂdleoraﬁhéﬂ §pt ioPrusvy MPWSTheRPp llﬁé‘tﬁﬂpbvﬁldows may
trall$ fnhnte%aa ]‘oﬂs wWth the active appllcatlon w nd

'P1HEE 1BE ARPRE SEEHTIRRIN to Hie disndey sosnatin oy animation.

Although i nactive application wi ndows are scaled domm
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15913594 den@e @)lnlnﬁmdamy be iscalehang Iasnembé iniéherdesktop space 201 such

t h an nactlve l'i cation w ndow does
tha'ﬁQ %g ?{é:u\!?/ﬁao (] ret‘ﬂgp aEH’(SiI qo(pgto? ﬁaqgwn, windgwe overlap. The active

aplivhiione wifdo3y 1Qéiﬁléreﬂsﬁe&t Sed? i fufl NGzd DN ﬁ]go& ?Aﬂogl\ﬁoned within the

i nactive z%ﬁpl i cati on wi ndow to becone
deskiqpq srace wdphiekgmplestot pesommedate disphayt 0f ¢he scaled down inactive

R A R o R e

nactive applica

applicatidn windapphhich ivad Acd Mt e %@ hiRcx %gdér ?n @?@?95 fhe inactive

near full size and svmtc es rel at

appé‘s%tﬂ% %%@OW fepdered irsesled dewvy form inchudegath ap;iho@t‘ion window which
wallal ot p S st 36O SRR shffoefioin e Sardeding gpplication

Somne

windows 1284} 206 208 pinldCHTOI Swell rag ABpIALiER viiRdRE 9¥0,3532 and 234 which
where the i’nact i

e application in the Z-order,
Wef&gmlkié&lé%f RGP A0 priEesiard tqﬁf@skb@phwmsmﬁd@% ol Elﬁﬂn Figure 2.
a e rovide dis
o e PUGRE 390 A Ronk T AP 52 0% A G SR rendera

in aatoow & thestesktbp dpas it shovRehetkking coftr&il DI, %h(?ugh this presentation
n of. t he wi ndow managenent node from th

i nvoca
Stylaﬂss‘BFrgb'@B%IrVFo 200 of Figure 2, results in the

di spl ay scenario 300. Invocat| on of the wi ndow

[S6anager®dhle AP "B (RC Gentith e 8? %Hmamode the active

such as a user selection o? én |npu con
apphwpesmdong may lbeyixpasitionett rty z(smedtbt&mmehf position or a position

T W T A A
othekr rtﬁﬁi‘gﬁ hﬁe@hlﬁﬁﬂe@yofsﬁﬁﬂﬁfe' SopiRBidP wWillfowh SRL Y r%ger%%caf)ng of the

300 by animation. [5 Inresponse to P AVOC St
inactipe aﬁb]éf@tloﬁlwlndm&‘.tthv @ositiphs datlieodeskiapdgase Wit éfe scaled down

vin Sl G O 35T RS o oy e grentation o
the §dreenWedOpsitraftPand SHeoloRalanéh Bpf}fe &bfskt%gesp%’eo éﬁe%%}dl& speaking, an

wi ndows overl ap. The active application"wn
algopithy dpay batusefl teee@nsider |onsi ot neomel ofethe bforeapatiohdd vettitions to

ety e RS 55 BB AR, B S speets, e v

appla:{a‘nd)n cahd®on mayh @@V\&nté?é’d eFitHiRn Ghd %VEﬂlﬂﬂhr Qlesktor @ﬁac%‘%ésgg on the

lication window 202 is the sane application"wn
bou%ﬁ%oaﬁ? desktop sspageoand therlgcatiop where llae ihaotivie appln:atlon windows

will 'Be HehSeréd. F-‘ligﬁe' Sr]@ﬁ&dvél fhe active application window 202 in such a centered
location. Alternatively, the position at which the active application window is rendered may
be preconfigured by the user or the user may select the parameters that affect where the

active application window is positioned.
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application w ndows rendered in scaled down form
i ncl ude each application wi ndow which was at | east
WE00611¥8589 si bl e in the desktop space 201 i n Fi pOr/@sf05/030633
i ncludi ng application w ndows 204, 206, 208 and 210 as
[5Wel | Bsllowingiioaddation of thdassy R30e, tRSdscriRan 284 c¥tin®b to interact with
wer e hidden, or mnim zed and_ correspond_to taskbar )
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applicatiomWindovegrdtseopesnandingasider byitomindrizestd svapsithatovindow the
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RSB SHAR e B PALI YR PR 988100 AR sbicons i
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dowti FPF i B G0v's OF HENYS ARG HERAYENERT o dasljomabace 201. The
swiﬁﬁkﬁ’% et dlhtiveSioRBiofs CARTERI GGkl a2 W{ﬁ"n% i dBoA" wi

to those de.s%r.isﬂbedlof %r igirI}n\?qki ng the mH@Q enp?lﬁe foft’ windows
transifittning by ewjiglagion gfom pnopoditien Wi the other. ftoe vaample3fiultahedusly, the
. d.splay scenari.o may return.to the displ cenarj.o.. .
inaGse enRitc FRATIIEMRES % (e R 1S RIE Y a5iioRpligation window,
whit® e SppHcatbPWEl M wEhRinkE Z:88leOHowh)tE @8I HEMKE Breviously-inactive

rendered i'n the desktop space 201 in the Z-order. O
appdigatiarewindow. As implicitly described with respect to Figures 3 and 4, aspects of the
invention provide a dedicated facility for inactive application windows separate and apart

from the taskbar 212 by which a user can select an application window for interaction.

[59] It will be appreciated that the inactive application windows may be rendered in
different presentation styles such as in a horizontal orientation with a row at the top of the
desktop space 201, or in a vertical orientation with a column down the side of the desktop

space such as shown in Figure 5, a combination of a column and a row, or any other

-18 -



interactions with the application windows in the new
node of operation may inpact how and if the
W@ppbilcsasd on wi ndows are rendered in the desktpPQI/EpROE030633
201 and where in the Zorder the application w ndows
origntatipgsiticly alewwaaer foereadieidestify a8 h&feQipplicdtRB] window and each
Sel ectjon of an inactive application wi ndow fromthe
of thesjnagtive @RPicrtign winAemD  Aceordingite ens ppRCtvhEmEUsST hag tsvo display
b A0, i,N,.Fl S . Lhat
o R RS FEAREL b el e s B 3" R0 EbEF srgpm and the
indcgiseliappli@ationnmayche saatdd dswvii bnd vghlefedpai el f@oal®\ispiy screen. In

el ecting the scaled down inactive .application w ndow .
ordiggo &Fccglgm%&t? ﬁaﬁf%@ql FEReRAYS ¢ g Pgot and espetengthe facility
thdt hdnBEes tHé‘EFe:Sé’rﬁa@tﬂp&)f tﬁ@*iﬂgg@vv%ﬁéﬂﬁ%&f’ irﬁi%%%ﬁntcgﬁectively scale all,

I nactive application wn and the active

or appviduallyi wposifiordeindd® tb@nswe pll veihddwsy sengeis i flendesktdp space 201.

I t he desk ogﬁrzapace 201 as deéai cted in Figure 4. In this

n insianges wherp many jRagiive sVindows s ingndss it 88N beowpreprisiatie render the

acliREpPAEANOR VARBbWIRIIR buthEH M AMGiFEHARE 1%%1%5 WERW. It will be
full""size in the same relative position that e

appreeigied dbdtya uset imay isgwela camanl whedive pReiaiiepstelt. (e.g., horizontal

i ndow 202 i s made an i nacti

Al h N '
oo 08 R e 208 Sy B Gk greatin

sudias MEFiGaN SJdecﬁa&ltai_ll_%& BeRRbdCatdrRfe WddaWBonh Btyldienay occur by an
deskt op space 201. e swappi ng of relative positions

animjedsgansiion; Adpoothe aqitive applesatipp Window 206 wiaydbwsge relative positions
trapsitioning by, animation, fromone positjon.to the

wih 0 bhsSagh, 14168 it A b dumgre (eRted Iegion afithrespect to the

deskifgy dpaed 200 sidh Qo VR beBv@W Fisiiad £8ndp) to replace the
active application wi ndow, while the active
application wi ndow shrinks (scales down) to replace

60 he phesprdins e anatberiaspect appiciiewantion. addiftrowl appdication windows may
i apli.CH I : it h: respe . Fi gure nd 4

be arg%é)g?% tf%% ?[ ﬁé Cf%%l@ %t&ghglﬁl %o@lfg d@gtasﬁécﬁcgg? ea%’p ﬁ%\a?’lolni pipdows. To

acdoarmadaseClisexsewhe ptel faaiilianvid meoaEns eRitipaé ep&nshpiiealidn windows, or
fromthe taskbar 212 by which a user can select an

useshyhe @ash ierexpiokddarewer phmeltiple onsh applaionwipdews Ge. for drag and

: ¢ : . SO .

orERUSE 8 SRS, HAE ACRLLIRBPBYETE P DAL Bed v

thei actize pplicatioh alvindoive fih ahils dnstwideh an inavtivatapplieatiodpwitidow may be
t he desktop,.space 201, or i.n a.vertical orientation .

roriER TS RCH AU b PR HSHHOB MEGRBBIEb e SPHleb dge gnd instead

be dendRRAMY b nEAIRNEsRe WS ﬁméq\%hélﬁﬁti&f VAnGAY UL RN i aspect re-
row, or any otherorientation, ich allows a user to

introdaetis | applicktioni Windohemanagewent ppiblanas, iibdoss ol @wusendontrolled basis
'Eacprg@f t he inactiéle ag&lic?ion w ndows. According to

with 3 smallgt, more panagealle sebet apRication VirdeYVsy nonitors, the
active application window may be rendered on one

[6141 SP! BY eS8 bf AN ifPRuicABEbH WAl ARk & IOREh PB¥rehEe to Figure 6.
Scal ed down and rendered on the second display screen,

Acemdipg de Figure £ @owten daitiesuah i ispenidl gonwhandlowsclops a right click while

hovdelriglg BV RAGERR a%ﬂﬂca%o'n%tn S QF ls(eybtoglgd ifn%ﬁ:tl, Infllaltyyidentify an additional

window to be rendered at or near full size with the active application window. In the
example of Figure 6, application window 232 was the active application window when in
response to a user command selecting application window 234 to be removed from the list
of inactive application windows managed by the facility, application window 234 was

rendered at or near full size and became the active application window overlapping the
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t hat manages the presentation of the inactive
application w ndows can collectively scale all, or
WO p@onisieal | y reposition wi ndows to ensure al | P@I/NSING030633
remain in the desktop space 201. In instances where
premidil}sly Beblel ap@livativaonmdawe232NCA wdedmhy tHERYpPRrm operations involving
propriate tq render the active application w ndow
tWB é?YIB@\?W%mC 3& dragtand dren ppesatians gfith bth application wandows at or near full

sdé" Hn?r%# dm\%\%m(‘% ) usglemaggrgc%faaf&gﬁ t%{%ﬁph%?@srg\rmr%. ?2 a234 in the

same ineemhert dsan)sesmight aﬁerlébig\uﬁle th dppliCNRAGRnEOWSin the desktop space 201
Ofgr ese Fﬁtl on s yI e .g., vertical, grientation) such

@W@m@ Eﬁl@rﬁé’r@ekc%@p\weﬂmaﬂ% ¥l move that window to

[ Iyxqt
iy o - —
WIIWVSClhaYI be addddaibithis gomgi by osisg eapediblecopimsen Taid Pocial command

Ies cha eta e in nore gentral location with
ey B EEH 3T e HEL bris FoCh ABRLcaBn unar B o would be rendered

in Q%’c&‘l@& rﬂo’%}ngfé)'hﬁswﬂh i ofher %galvé a cqju&g vs}lﬁd(%ﬁo%?c'h remain on the

aspect of the invention, applica
faolitythdist ofviemctine applivatiod windows.he faci | i ty managi ng the
list of inactive application w ndows. To accommdat e

sers o are fam liar with nmanagi mul tiple gpe
mijppl i %fwﬂf o> i NEESC BFUS, Ge P ‘a?@r?nt 801@53’&“8 §equt,1@g inactive
applR4E6n Sfinddi DBPie 8 6ARRAILE %hpﬂfaé"’kl@ééﬁ%d %theresﬁée{ to Figure 3,
drag and drop tasks), the new node may al
inagd eppliration ppindewt 2nsaléaiebwoutd swap |rnlat1mj @dswmnsh irt kiee desktop

SRR TRAERH S0, B R 55, B8, e sopitn

witdos¥ ar@f overiap thev: ?pﬁ&.uidn%hu@wmndom whi ch are scal ed
down and i nstead be rendered at or near full size with

active agollcatlon w ndow. While this aspect r e

[63] nt Figatre /s PapHFesc at flowehith cbammen dle risps pwob4eénm ant illustrative
asi
e 558 AT SRR Sl 0, o TR SJBER) roives
comjfnandh tcsmlvnk)d theertvayindowwhirdagb@estasodd. Dectepi708, the active application
referenﬁ to Figure ? According to Figure 6, a user
Wilow is def ﬁedaaf-@ﬁaeqraﬁﬂ sfntahén step &9, dke wartivprappliFatign windows are

set‘@@fd%%‘r hivy h&ﬂ/eqir@[lcfﬁ%e ﬁ@%bvvaﬁi gxggh%rgﬁnlﬁ ?%cﬂeg %%Wztnoform where

keyboard i nput tity an ona
noreeoft thia chppHchtiah wmdnw&rovén]ﬂﬁ ord agothért hint siep A07,i the operating system

n w ndow. In the exanple of Figure 6
det%fg\ﬁp?sc‘gﬁ?tﬁﬂ wq%wdz@f bReR rechive é?lw@gaﬁﬁrﬂl%%(? iagplication window,
Nyia N T t,

S TRUET AT EIRIRIAE, F U2ohet RS 0L B bigine s

application wi ndow 23
det¢mzines whethgphe sdmtmm oenoloasis nmpagehcdmmnhﬂnbrefqaesitin?gtrymoval of an
endered at %{ near. .ful

ina R e RO PHeOma Y e MRESEHe el I ot then operation

of ﬂiéeﬁﬂoa@ Pro@edd Q\Hﬂlefﬁeoé{ﬁ*fe‘ht agtite SpRRRALibA aﬂeir%nlﬁﬂﬁg qﬁéﬁf’uve and the
A user may then perform operations 1 nvolving

selwmmm ebplitation agindorl bhieg naser adtivenia st Hlbodh step 713, the

previ %Bs a%fEl tel %Bphcaﬂon ngow Oind" %rseflected application window swap relative

positions with the previous active application window being rendered in a scaled down form

and the selected application window being rendered at or near full size. Thereafter control

returns to step 707.
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size. In this instance, a user nmay interact with the
application wi ndows 232 and 234 in the sane manner as
w@2msa18589 ght interact with the applicati on w PODWS20051030633
t he desktop space 201 of Figure 2. For exanple,
[64pel ECtn owp 07070l inadhiveoBppMcBEH WIRB W\ sle8BY §hd 3 step 715, the
w ndow to the top of the Z-order overl apping ’
OPeRNg tstebictiimmaeswhether the pardovmenagemeapmiode heg agen terminated or

' i roup. .b sin he .
oA im BT 11 R R B Mol B 1485 R elePoi e application
wimdofwsi ane vdnidetedca sppepeibtedp il Z-6alet pResaMtAeHVwWHeEe ééﬁatrpﬁrﬂﬁows may

WEULIERS% rendered in a scaled down formw th the other
n0f R AR Hp fheadr GHenRREGOMY RRi kifdene primingnizefledepending on the
ciritdtdrick, Thetdafibr, Me JDAGE LY. @PP! T cation windows. [62]

If the user weré to issue a normal selection command

sel ecting inactive application wi ndow 230 in Figure 6
[65i niflinstep7Q0, avepgecitd somintaed revuest melsipeinidovoopelioh@as been selected

A e e TR .
the%@&bteGQhﬁ@ﬁeV&p@g%o%%rﬂeq’ J}Q%Jngvaﬁ ﬁgg{stﬁeh stgogf{i\%lmXcﬁigg ,gbplication

.application window and overlap the a I catl

wiglows pggigedibyuths Winsowyvindeagemeht dauilitsr in SepwWBORy thB&urrent active
. invol ved in.an..illustrative. inplemnentation, of

aprPRERE LR IF ridk e Pl Spfesid apblialapaadanis made active, In

stefs $63, e keleeibd @ppReatioHTMRdoW s raNIBKA dtRE AWM BP0 Wyerlapping the
managenent npde. In step 703, the active application

preyiprelpactie appHeriicadviatowr Thrseaftef,ulontrel aurastd step H7ip Figure 7.
705, the inactive application wi ndows are set aside
fr 1 i cation wndow and rendered in

Fse]spgwe%{aglg%ﬁl? }éi?nrﬁ% ’Pa\?\i%l rogtthg 1%638’% lflﬁ%n%é’ﬁlp VRS pects of the present

inventiod aney oo/perfamedrty Mnappliedtionl p?o%l‘hﬁlﬁhiﬁg {nteffhQ API). For example,
?per ?t i ng,system determ nes whether a conmand has” been

publig ALy, wgY duPeass Wih an operaing spsteapisl alloat imapaskiintnsystem to provide

bt bere di | kbar button. 1f so, .then .
the ?gﬁgt%efg%eg?&f{tﬁg %geﬁ\éf#@%l i@%&gt%zly ?? eor%%de é’%beo:aﬁﬁlﬁlgs 2 RREYRE, architecture
storeden 9ek ¢ iara conputndeddable MERS @ proCFBMB dat-LRPRSEMREVe of a Z-
JEmoY, | of an i n_agt ive applicatign window fromthe

of W%o‘bﬁ?‘f‘?é’ﬁﬁ@l@&w PWE ORj 3 (ompyterndisplay fraiudss et dedsb ane tomponent
HRG AR NBLARE S5Si AMi : r | ye applicati o

S A e U e Ly F Rl R sice in o

desldipip bpacatand menden daok dpplivgiomawiadewthelosy the top P the Z-brdérfin a scaled

st 713, e previous active l'i cati on wi ndow and
oyl i ierdedioB SPaceab bR RHE G Epsre apRlFation windows overlap
RAShES; QR A i ' o CAL '

e 8 LR BRSPS Y AL .
APTappy ireceiveon refjussbio beinage thenaerliedtiat windoveaby frehdering the active
i%e. Th rea{ter C ]:lrol returns to step 70,7.[64;_ | f )
app it andayy at pgncat 40 sirs =g 5pali03;dogim Wi rlaesiive epplication windows
in 5i26] R64s89hd heRsdly HirRBod(dPto form the operation, and then send the results

back to an operating system. The operating system may use the data provided from the API

to perform the various features of the present invention.

[671 In another implementation, a programming interface operable with an operating
system, can perform the steps including intercepting an instruction to a destination module
to render the active application window at the top of a Z-order and the inactive application

windows below the active application window, and providing an instruction to the
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operating system determ nes whet her the w ndow
managenent node has been term nated or ot herw se

wo woaassed f. | f the node has been term nated, PEEDNSI005/030633
step 717 the application windows are rendered as

degipatioprmadude itt randér ahélektiy appiivadibh OfindvresteorC Bedrafull size in the
dﬂﬁ%ndoms not be_di,splayed | n the Z-order and nay be

CRIERRCH ANGN FeRsicte d'é%‘élﬁél ieARficgHon mandgwscirisicalrdedown form in the
d b4 8heh HRE RS ond
<J55 63 S, HAERRECASRS R oAbl AR ARG ot
been selected such as described with respect to Figure
[68], Ohmie dlusshiive systems tand ﬁeﬂnodm aki dpseribedl. hdrginS e@Bodying various

e sel cted i nactive a ation wi ndow. i s
aspregﬁu% PiesHH B%VeenPP’%?reosfhowﬁa ‘i‘) capperstaod; inthpsheldlied in the art,
thafBRAGRANENN TN BotWiRHENV 1 TRRRE RRINdihaRs.| NYdifibRichk gﬂay be made by
802, the current active application window s ma

thosp aletled/ in thadrtt pestiewhrky tlehg}npﬁthecfatagomg\fwaoﬂmgm Forattenple, each of
n w ndow

et et B 3Pt P RmEial BF i slpha n combinaton or

su&bﬁl\bﬁrﬁ'ﬁﬁh Wvigte EleMRnBIUH thé kie? réni’MoHﬂﬂé’Mts T P?ltsg 'be appreciated and
control returns to steg 707 in Figure 7. I'n
D

un@aﬁsiowbﬂlat mofdivehenstingnbomadd Wlwomaﬂmg\fmm therirue spirit and scope
of Y& &R BBFEGE s RrBER vt o Frpordfer Qurative instead of

restridike onlﬁwpreg@@ﬁmvgml@ybl ic APIs may int erf ace with an
operating systemto allow an operating systemto
provide the various features of the present invention.
In one enbodi ment, a software architecture stored on
one or nore conputer readable nedia for processing
data representative of a Zordering of overl apping
w ndows on a conputer display includes at |east one
conmponent configured to render the applicati on wi ndow
at the top of the Z-order at or near full size in a
deskt op space and render each applicati on wi ndow bel ow
the top of the Z-order in a scaled down formin the
deskt op space, wherein none of the rendered
application wi ndows overlap one another; and at | east
one application programinterface to access the
conponent. An APl may receive a request to nanage the
appl i cati on wi ndows by rendering the active
application wi ndow at or near full size and scaling
down the inactive application windows in size, access
the necessary function(s) to performthe operation,
and then send the results back to an operating system
The operating system may use the data provided from
the APl to performthe various features of the present
invention. [67] In another inplenentation, a
programm ng interface operable with an operating
system can performthe steps including intercepting
an instruction to a destination nodul e
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to render the active application wi ndow at the top of
a Z-order and the inactive application w ndows bel ow
WO b@eacsssye applicati on wi ndow, and provi di ng BET/US2005/030633
instruction to thedestination nodule to render the
Wagii.ve application wi ndow at or near full size in the
5| af%’POp space and to render the inactive application
wi ndows in a scaled down formin the desktop space,

such th e of the repdered app)ication windows
L overt gbe%?fﬂ?q% wwenﬂmfwﬁw% o Dlugaify arpliggtions ygndows on a
dispe SORENOHS nASh SRk 'rgﬁ%:her ei n enbodyi ng vari ous

aspects of the present Invention are shown, it will be
undessponsive ty at ficss @osindnde cenidaringh eaclr inactivatapplivation window in a
inventign is not .limted to these enbadi nents,, i
scalf PR it st bRy SRR s BBPfSgiionavingpy at or near
fulP8izb lif WheBbsktdpspac@hivh@bint dddie RO RirAgreieARRE AR, w dﬁ'bws ovetlap
exanpl e, each of the elenents of the afor nti1one
oneadkirnent s nay be utilized alone or in conbination or
subconbi nation with el enents of the other enbodinents.
It will also be appreciated and understood t hat
2. nodiThe catthod sofrelpithel madierein thometliatdypapridrny fespondihe to the first
true,spirit and.scope of the present inventiqn. The . .
coRyER{ e REfive SPRIRELOR B eisHabeE 15ast PRF daeius prmlication window
in 1BILEAGH Yackestrictive on the present invention. Vi
Caim 1. A nmethod for concurrently displaying a
plurality of application windows on a display screen,
3. Lhe et oeh £6MRLins 1 n%efeﬁ?ﬁ%ﬁ’%s&%n&iﬁ&ﬁo gﬁer fillst SQM%H?,& response
rendering each I nactive application ndow ih-a scared
to alssennd commmiand aeldetfigt aofirssgmtieathondwindoger i ng an acti ve

applicatio i ndow at or near full size.in the desktop

spat® emﬁ’@}%s?ﬂ?ﬁgc%ﬁm&‘ﬂégﬁ"@ AHET RET g@pﬂ?%’é’t"ﬁ% ﬁeSk.tOP space,

" NN gHEEEABp ARG BA Vit ackiveThe method of claim 1,
wherein i medi ately prior to responding to the first
conmadering heca@antliapplicgiohivdadow mn aiscaledvdowe fomp én thie desktop space,
| east one inactivegﬁ% Igi ation window in, the de

. kt

the g psTicatid s P aptePRlifdion Wingpparndered &t or near full
sizé BPRNHO® 1e firfiohinatld, #rand, in response to a

second command sel ecting a first application w ndow,

r enthekingghe basohd agplicapipn wbrlomomastivedow at or near ful |

size in the desktop space, neking the first

appl i cati on wi ndow active, rendering a second
4. applhe anéthod wif nddaim i3n vehesainlindresimmse ftorthe i secdifie command the first

eskt op .space, the second . catiqn wi ndow being the
oo BT i B SR AP BALEK tiodPw oW Positions in the
deskiohSphde. r esponse to the first command, and

5. The method of claim 4, wherein swapping relative positions includes the first
application window transitioning by animation from its relative position to the relative
position of the second application window and the second application window transitioning

by animation from its relative position to the relative position of the first application

window.

6. The method of claim 1, wherein the active application window is rendered in a

position in the desktop space based on at least one of the number of inactive application
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maki ng the second application w ndow i nactive. 4. The
nmet hod of claim 3, wherein in response to the second
w@ormamdss he first applicati on wi ndow and t he Berosmo05/030633
application wi ndow swap relative positions in the
wifl@SHd, e §RELof Ralil6f flﬁtihélﬁiv@fapﬁﬂicﬁltiﬁh 4vinddies$ Bhdithe location where
swappi ng rel ative positions includes the first
thexinpetiveappbertignriodows wild be renderad ibiesporiseria therfirst commarg].
relative position to the relative position of the
second application wi ndow and the second application
7. wi nddw noetherd pf ¢lom dgwhyreamearhtinaptive mpphidation mehdew yseset aside from
hdQ .ivti orl.tﬁothe el ative position of the first
aﬁ%?@%@f% T © 6. The nethod of claim1, wherein
the active application window is rendered in a
posi.tion in.t deskt op, space based on gt | east one of )
8. P e T BENOB 1Y, HARE 1, WaE, EaFeSBARIn ot TFcoouupRgh the active
apfaﬁcaﬁsﬂké@gd&édaﬂlﬁuis%sﬂive application windows and the
ocation where the inactive application wi ndows w ||
be rendered in response to the first command. 7. The
Bt . _ or el , i . .
O oy Bl Cubin LoLEL R SRR HrCEPHSROMEE o the first
cominraddyan iactieappltdtiod vahdew & hidden svmginénized.n r esponse
to the first conmmand, the active application is
rendered at full size. 9. The nethod of claim1,
10Whe Mk inéthod OF alatiny 1, pwhekint & feesiROdd A Fiosttdoenrhadds teach inactive
command, . an i nactive application w ndow is hidden or
apphcafipR Zwidowo parfiadly neYarlsapest byl ather mpplisstion; windpw transitions by
J o . 3 e
nBAERRS e 18 Li08 Sl Bl SO Rco AN U0 Sh Metatltop space
application wi ndow transitions by animation to be set

asi f | I [ L.hdow | he .
E B AL 45 YR, BLUEH sPROHL AP Bl g, e e
appleafion Send®y tthasitiohs byCalimaish td Bepraddiéruin@d pbdifiah ii®Ahe desktop

wi ndow transitions by aninmation to a predetermn ned
SPg§6sition in the desktop space. 12. The nethod of claim

1, wherein rendering the active application w ndow

includes rendering the active application wi ndow on a
121 i r Jhe anethodagf sloiredn véhetein eendlering gheeattyei appbieation window includes
e 8 BB L P 08 Dl g cach

inadiivd apSiidatibsi OMintib® fnchdes @érElptiny caeil e@ittivd Jpplitiion window on a
met hod of claim11, further_conprising rendering a

secoad Kisaley seiser diffqrent{rams therfgpt display screen.

13.  The method of claim 1, further comprising rendering a taskbar control in a control
region separate from the desktop space, the taskbar control including a first button control
- corresponding to the active application window and a second button control corresponding

to an inactive application window.

14.  The method of claim 13, wherein the active application window is a first application
window and the inactive application window is a second application window, further
comprising:

after responding to the first command, in response to a user selection of the second
button control, performing the steps of,

Y



regi on separate fromthe desktop space, the taskbar
control including a first button control correspondi ng

WO e0obhessaxti ve applicati on wi ndow and a secondP@IUSZING/030633
control corresponding to an inactive application

Wi na@ainglthe fitfi@pPRedNod vihdsh #ladtivld, wherein the active
application windowis a first application w ndow and

t he making tho seepglapplication windnyoeetive, a second
Lj N i - furt.her . I Si ng: t .
70 SofRlihg e AR ppIEHOT iP5 R Plir e i e gositon space,

andel ection of the second button control, perform ng the
steps of ,making the first application w ndow inactive,
mak reteripg thedasprlippioncsindew inp serded dewn fam ingheldesktap space.
the second application window at or near full size in
the desktop space, and rendering the first application
153 ndowrdtitoda ferc sprcyrrgnin displaying at ploradigy lof ogppipatics. witidows on a

. oncurrent|ly displaying a plurality of
dmﬁ%gﬁ?%%@ﬂ%%Bﬁﬁﬁ@éﬁgu%ﬁug'display screen, the nethod

CO”WSF hsdes td @sensoMahd Rnlériyt pRATEPHcatl @HEIdoNE in a scaled
pl ural application wi ndows in a scaled down formin a

doya dumpis as¢rsktopsiace addendeaigga fistappliegsisin wintdpwrat wi nehoill size in

theMesB5 gﬁ re{nlﬂll size in the desktop space, and
respoﬁs ve’1o a second conmand, rendering a second

appldspaisiventoad sseond eathmbnd, resdeti@gianset Ol 93Hchadh SRAGRar full size
erein none of the plural application windows overl ap

1 \m 1 . . -
in the <defkipp spacgd WheeBhaOne the Aurelnapplistims winlews Pverlap the first and
secgﬁ&?ﬁﬂicgﬁor?w 5, wherein one of the first

applitc

atron w ndow or the second application w ndow is
at the top of the Z-order and overl aps the other of

thefir pod iycat { on w ndow or. .t h ecgnd..appl.i cati o
16y bR PSSR e SO BPREAE! LB scona
applRepeNFErdow iy aethes6p 6L1he FRo@br ddteoveAapPihe lofteer biF ttfidUbplication
the second application w ndows below the top of the

wingogi efethe sepppdl Appligaionirdovef the first and the second
application windows to the top of Z-order. 18. The
nmet hod of claim 16, wherein after responding to the

17.s e c Sheimethedeni¢laiinnl 6; edersirs in tespanse ki nser selasteomdof the one of the first

| ecti thi.rd | ' i nd he.third.
and I e arbt i wRB s g RAE T topiad the frtSicrapsohingdh gffer of the
firsphmti@@Second application windows to the top of Z-order.

18.  The method of claim 16, wherein after responding to the second command, in
response to a third command selecting a third application window, the third application
window being one of the plural application windows,
rendering the third application window at or near full size in the desktop space,
rendering the one of the first and the second application windows at the top of the Z-
order in a scaled down form in the desktop space, wherein none of the plural application
windows or the other of the first and the second application windows overlap the third

application window and the one of the first and second application windows.

19.  The method of claim 18, wherein in response to the third command the third
application window and the one of the first and second application windows swap relative

positions in the desktop space.
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rendering the third application wi ndow at or near full

size in the desktop space, rendering the one of the
wo oosti1sasd t he second applicati on wi ndows at tPeT/US0D30633

the Zorder in a scaled dowmn formin the desktop space,
20Wheneisbftvare afdhite I PBhé Gt | B HRNG.- € medi

other of the fi rs?agegg%t&i&e Oge%%g&agg)?ei \(I:Eatl oﬁﬁwgidggiv%s mediafor
progesstigagate tepresantativapyf] 4 daerideringvofi dyerlapping bpplomtonfwindows on a

g nd _second application w ndows. 19. The

cogﬁ@?ﬁ%‘?}w@%y’%ogqpﬁ%sﬁ; wherein in response to the third

c onmmElegkt oRe cofbbttndBptfighiadd ©eMddd @@%ﬁﬁ@aﬁd’iﬁwﬁﬂ%w@t the top of the

the first and second application wi ndows swap rel ative
Z-gpseiat pppearifill sige inje deskénp sppercandaendes egelf appicetion window below the

' r: e. e conmput er - r.eadabl

top AL LR 8ek1F £ SEOLE ot 18P he TR HIRE GlerdS BORT0Fine rondered
applicatistewintigwafovery dreymott@r;apgdl i cati on wi ndows on a

coaniter di spl.ay, conprising; at |east one conponent

confli 1@t ene erplicatiereprogra wpTace 40 pwasyihadompenent.he t op

of the Z-order at or near full size in a desktop space

and render each application wi ndow bel ow the top of

the Z-order in a scaled down formin the desktop

space, wherein none of the rendered application

w ndows overl ap one another; and at | east one

application programinterface to access the conmponent.
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