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MANAGEMENT MODE Abstract: A node of managing windows in a
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windows. Window management solutions in the Windows XP brand
operating system by Microsoft Corporation include the Taskbar and

W@ $8Y combination, which each presents a list of open MAHOWE0F030633
representation different from the primary window. In the Taskbar, a

SYSREY rAPRMERH QR FQBRBAYIINNGO & W ENPQ VM ANAGEMENT MODE
in a manner that avoids overlapping, allowing for an indirect mechanism

FIEL DU THEJOMENRIOND 2006/118589 PCT/US2005/030633 application
window even if the window is presently obscured. The Alt-Tab keyboard

oxomAhigaiiend 2l ik Taskbar captrol .

oo o e e T S AR Bresentation

Of HsminRErrrlcmeieih genth sronpeTisgesiistentackbropartienlatiynatpects of the
pre@URNHREHSATAIR VIR EANIS I AL AN RGP WO %?@ég%?ggvrvnggén Qperation for

selected. [06] Recently, Apple Computing; Inc. intro Xpose’in
mafpgmashe pspspatioprbepR] syt envirdeusinprovitbsm emseativighsiisem.

ability to display all open windows as thumbnails on the desktop. In

BAYREALONYR IR e HIRAPRE IR F9 key, Expose tiles all the open

windows. Namely, Expose scales the windows down to a size such that all
the open windows are displayed in a non-overlapping form. In another
[02}spees thsper @b eoviatets linehothithehecakititgd cids peayomnt lifewallincreased, so
hasORR"YAAREAYS:ibG RBFICHIRL ARRIIGAYRN N anon- overlapping manner, ..
_ Specifically, when the user types t%%qg ‘key. EXpt seéatﬁgg 5ﬁsé?rff’?et°616¥nmlhze a
wingfysbhasest geaiavierionpplicapbieation nuogreedapiifrinationhite dagiaged on a

disp®§ Qray, all %m%ﬁggpsgg%%%e@as%gggsegfwith other applications. This

acilitates the location and selection of a previ%ef}jsﬁlgi not visible application
window, but does not support user- interaction with application windows

[03}ynitdsrreals ARBligaton Whleve@estcarewsethiataseectaedivsopeall graphical user
intapHRO\GTHIN HABRRUSIV hiT I HpE MHBHOWMALHHIGH00 @%S?ﬁegpyéxtg%?é@e across

can still lead to some confusion. In addition Exposd s a tempora

Sysmet@Ycé%?%épé%Ye&%%@%f%ﬁ@W@d Whdows, thee abiitinteerfdee resized and
repdGHEGRSIOaHE % OSURE SIRTENYIhkRE ﬁﬁiﬁ%ﬁ"%ﬁ&’o@gaﬁggosg%t%faﬁjgw different

Z-order. [08] In one proposed implementation for the MAC
applprtigting e, muliplcanrrlicatipnfovindewsized appreatiomyitagawsly on the

scredff RhRseMtss ibghs Qaf%ﬁkdiﬁ&t,r%p?é?ﬂ‘l iygaPpicatiog wipd ot
presented b itggtlf on the desktop spac%%gi[% occupie%cgly t{):rex\%]oggy1 Witdow was
last agpssedhy Sasdiseanother application to open, a user could select a

[04] When multiple windows are open at the same time, locating, navigating and
switching quickly to the desired window can be difficult. For example, the desired 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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thumbnail control of the application window in the Dock and the system

would open the application window on the Dock and minimize to the Dock
WerREGerelddfi9sly open application window. [09] It would be benB§idi&ISg§05/030633

provide a window management solution which allows a user to provide all

appliatienionindadoseen H tilketypiadonnis anescotliovbswsdr BlewidhTab keyboard

AR ST S MNP .o
u

Gm@zwa@mw@_@mmmﬁcaﬁm NrENTsGitar oftfdietheisser can select
frotenafore APasceloRRMAE ayvind %W%H@H?éﬂ?&%&%?@ﬁeﬁ%ﬂo IQVidESw without

a facility in which application windows may be tiled and focus may be

thesyiipdoavibséngselsciidd windows allowing a user to quickly and easily
switch application windows in and out of focus. [ill The present invention

[06ddRssaRFIC ABPROCMBNAMBMER AARIBNRRY INHRAKCIA%R NAX MRS X brand

of gperation, which can be invoked, or removed at any time by the user.

P AU 5 o RS RRSIRIOVE Y S1sEb AV FRo tha b ity deh dismvirall biegnanindows as
thufeaHYS GAPBUCRIRRoP/IMEBP& NG, RinsAAIRA A SRRIZ Y .3, 'EQB&%rrtliées all the

as tq ‘set them aside’' from the currently active application window. In o

PR BIEMIREa R heEEBAYE Sels IR MTAREP WSVEKIYIY tthe piaw withdthwt all the open
wittiaRaaemassigRdan haariverpppl @&%Mﬂ%ﬂ’tﬁ@ﬂ(s‘%%’é@@?&s@r ?gﬁlrdes a user
ionrel the

full size and be positioned in a céntralized or “ideal’ loca tive 10

with, Seaivbilifyacdimplrnanibyien 2 ernenisdusrity bertisuliteapblicaticn in a non-
ova SN e UWSIR BIRA TN G S BNt |fﬂer9§‘6'%5q%§!f%%&?%les all of the
active and inactive application windows which are currently” ‘available for

OPGRBEALABT. BY hearErnharelicationa wirrweianpiag foray widlsidading to a gray
all BRYhAIBIRNMANKRATCARSRHIN HARVHRP NG ACMRIE A SESI&S e location and

application window. In addition, a user may work with multiple application
selgghiRibeS WithrsiHew pitic S RlowARpbRAI BB cBndRP GV BHasiees @t support user-

int@RSGEHaMYaBHIRGLABRNGAIRI VNS dladdilion, user interactions with

the active application window are unaffected while the new window
anage t mode | invc%lfred. Inactive, application windows, while scaled i
07wV S PR Ao o Rstiek 4 HiEY CBRFEORIFIR® Hieklianeraply. multiple
wirklowe akditdededietiungracneRdadean still lead to some confusion. In addition Exposé
is a temporary state where once a user selects one of the tiled windows, the user interface

returns to the Z-order state with the selected window located on top of the Z-order.

[08] In one proposed implementation for the MAC OS X brand operating system,
thumbnail controls for minimized application windows are presented in the Dock control
and the active application window was presented by itself on the desktop space not
occupied by the Dock control. To select another application to open, a user could select a
thumbnail control of the application window in the Dock and the system would 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.



or playing video). The user may not interact with inactive application
windows until they are made the active application window. -3 WO
WQUK/1188889 PCT/US2005/030633 BRIEF DESCRIPTION BETH§2005/030633

DRAWINGS [?1[3 The fore%oin summary of the invention, as well as the
SUMNINRY dREAEE BIYENIEEANT illustrative embodiments, is better

understood when read in conjunction with the accompanying drawings,

[eyhich argelRggReRy AR Qf NG R RRIRY ﬁ‘i’%gérﬂ%t%ﬁﬁgﬂﬁat provides

regard to the claimed invention. [14] Figure IA illustrates a schematic
2 WG oY Gefeprfioposindemaisutileg wnlfemwmermirbaieiiched between
HIGEAHIGRPRAARE R RISy GuRIAY Al KRV P HAISHHSREHOH BHIOYIER: and out

1B through IM show a general-purpose computer environment supporting
of fprisr more aspects of the present invention; [16] Figure 2 illustrates a

display scenario showing a plurality of an application windows rendered

[11] a Z-aeiepresidisradition hdifigusant Wasaem sdiRRRR SERIMEIR by introducing
showing a plurality of application windows rendered in accordance wit¥1

2 R QRSP ORR IRt M Rt P 18Y Pigdron 1nmaYstb dtaammfisge by the user.

Ace0RfiabiotsheMe NespRIIr Y il SRR abioR B 0P W MIRRIGHIRAi which all inactive
accordance with another a%[l)ect of the present invention. [19] Figure 5

BPRliFHQR WiRdRYR AP achh snelh ey sepikadin HMEBPREAS IR VRidbam aside’ from
thd @UESHRY WEACSAIMGE Y HHBHbRN Pﬁhﬂeﬁ%ﬂﬁ@h&%ﬁﬁo@ﬂ%%#@fﬁ@%% command

. [20] Figure 6 illustrates a display scenario showing a plurality o

Vo SR THBARY rBRaass R R LROdR A actiie aRRlisab e mingsakmesy remain at
or HAMREBSHEIRNE BUQSLEbhEIDH 6% Bl A PEp Vide® lowelartaban to the inactive

illustrative, example of implementing the present invention. DETAILE
apphiealioR IBRASNSOF ILLUSTRATIVE EMBODIMENTS [22] In the following
description of various illustrative embodiments, reference is made to the
[12dccomBamyfiitg tHaawing be whilibeld b suglack fateaticane drudd sovedskoNiser with a
y wa illustragion, variqus en&odiments in,which the invention may be
tood i R KRB QB R B TEr PRGNy bB B currently
avahibIstfoc turat-anidAu Bstionahtaadiiedtinasioewielovas oiwlhostd available at any
. de%rtins%from the scape of the present invention. . L )
time, the user can easily 1denfify and quickly activate a desired application window. In
addition, a user may work with multiple application windows without the application
windows becoming overlapped or obscured by other application windows. In addition, user
interactions with the active application window are unaffected while the new window
management mode is invoked. Inactive application windows, while scaled down in size,
remain ‘live’ insofar as they can continue to update their content (i.e. refreshing a web page

or playing video). The user may not interact with inactive application windows until they

are made the active application window.



-4 WO 2006/118589 PCT/US2005/030633 [23] Figure 1A illustrates an
example of a suitable computing system environment 100 on which the
WOorRMntid#P#Aay be implemented. The computing system envirdhai2a@Ga9633
only one example of a suitable computing environment and is not intended
BRI DESGCRIB A AHOAHE BRAVEBIES of use or functionality of the
invention. Neither should the computing system environment 100 be

[1§rterm1€ée@o?e%8ﬁl\g”m%pgiﬁd&f&%ﬂf%ﬁ#' eMeat fggatiﬂg %ﬁ@é(d% detailed

one or combination of components illustrated in the exemplary computi
de&%f@@ﬁpéﬁ\ﬁlrbﬁm’ﬂelmbqﬂnym iisvesitisrinslenstarediovhenaithdnisntenguis=tion with
thONEbAPARTA P URATEA! SRECLhLYIRARERGAY %?g)@é le, and not by way of

. environments or configurations. Examples of well kKnown computing
limifaiomwitrkagarhie ths, deianed dovamiiomtions that may be suitable for use
with the invention include, but are not limited to, personal computers,

[14erveigaapuiaifidiang NelhehRRICRERMERT: AMBUlBFAC YRGS computing
microprocessor-based systems, set top boxes, programmable consumer

COYRODPEAED HOMRR AR 23RS SHhPistereseRbinTicntien senpetbnplemented;

distributed computing environments that include any of the above systems
[15r dBigees, aBdlifenlikel 123hdhean peastiopimpysbesiapatieshitrtiuent supporting
eneral conte>§ §££§éﬂ uter-executable instructions, such as program

NGB J0REE A3RFS §BY VM er. Generally, program modules

include routines, programs, objects, components, data structures, etc. that
[16derfdiignp idustrates kslmpinypseenariv phrticing naiistedicy ddtatypslicativr windows

[ ti 1y alsg be. pragcticed in distributed computing environments
ren\/@?\:rgrae@%zs%gf%rp% c%lﬁﬁre%?%ryl/ remote processing devices that are linked

through a communications network. In a distributed computing
[17dnviFdawie i, Brsteden metnles seapasio |skavddgratpltrdbitalodrpptivatisn windows

reneefe&%eicég}@gsemﬁﬁi%ﬂaciyﬂéegmwgg&%g%anﬁ%ﬂces-. [26] With

reference to Figure 1A, an exemplary s or implementing the
invention includes a general-purpose computing device in the form of a

[18} o mbtgwie 14 dllesHisipd Redispler eomatiePhavingay Meralis; blirardiension windows
rentiBHBGH A SORIRLESHINA Atitt2Aspesy siaft FRETAMIERiANd a system

bus 121 that couples various system components including the system
stem bus 121 may be any of

[19 erg,o%ito h 1é}ﬁrocessir:j% unit 120. The s . C .
evér& T ped BPBUS S ETRIRS RERIRGEHER GHPBURIEY MeaRglration windows
renderdddierccriripberah BUY, @idther aspect of the present invention.

[20]  Figure 6 illustrates a display scenario showing a plurality of application windows

rendered in accordance with yet another aspect of the present invention.

[21]  Figures 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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a local bus using any of a variety of bus architectures. By way of example,

and not limitation, such architectures include Industry Standard
WOReSH{EIRE (ISA) bus, Micro Channel Architecture (MCA) b®§ TEHHAAT8)633

ISA (EISA) bus, Video Electronics Standards -5 WO 2006/118589
[#HcT/UEises s obusratessrinmsmnly BEA useblakampndng syplcer svironment 100

onGATRPHRERReANRRS! BB GhpiRAIRA. kTﬁgv@o%%%%ﬁggggﬁlﬁr%ﬁev(}%ﬂnent 100 is

Computer 110 typically includes a variety of com .
onky PR GRS M A wiihla earpting eaviagaenhrnd dsinat éatetsted to suggest any

lingeasssed By eRmMRIgSE Q%Q@%i@ﬁﬁéﬁ%ﬁﬁﬁ@é@@@'?@%ﬂt&%vﬁq{ﬁg should the

media, removable and non-removable media. By way of example, an

CORBUHRaBBTC o Fitenrettatmbriidnivay dor psdievingutaystdepgelency nor
redﬁﬁé’ﬁeﬁf‘%ﬁ@m@%@ﬁ?"&{b rBE i r4ABH6F 569{331?%%%%@1&%%%9613 the exemplary

volatile and nonvolatile, removable and non-remova

compnyigrg SRR PR Egd - technology for storage of information such

as computer readable instructions, data structures, program modules or

[241ther dpiia. faoenHdieristorRaRiBIRMIAINCIHIRR A BRG! JRUEEH Wrpose or special
random access memory (RAM), read only memory (ROM), electronically

PUIROSS, RIS RENTHIBIE FOLHQHME G Ao EEWRENS, immelaionf ovell known

comfinBemaisieshiRagknts DaiAM coigitalBrsat IR IRl GV A5IOtRE use with
o{%tlcal disk le%%a‘?%% magnetic  cassettes, magnetic tape, magnetic disk

theg{RyaRos Bhaticigh et pcRersePang BRI cisiyeT Wonepiters, hand-

heldaBrofpespd devitess MBIAFHIERskIH AFNBHAN ANEYFHI G BECEESTHENs, set top
computer 110. Communication media typically embodies computer

boXes, J RFESTATRIAGRED rONSINS SRl HRRCh oo kn d e fe SbRisOIPWisHs, irmainframe
cofRktHAtaEb HRRSIOPRhPUGAR SIS BRGNS SAAHR' RNSPIE above systems or

d mechanjsm and includes any information delivery media. The term
VARl ARG ERE signal" means a signal that has one or more of its
characteristics set or changed in such a manner as to encode information

[25h the SiynahvBytivaynodyesandpberidsd inahtngdaton, eemRmUsICiiaputer-executable

. {pue%iia incluqes wired media sych as, a wired network or direct-wired
ins{IUEIONS SHOL A3 B0 BTERL AR DA R SO DS SHIRINER oHiePstARY. program

movileteissInieciautiing) pratians oltfuetanoeijbeeakpdatshanichats) &8, that perform

included yvithin the, scope of computer readable media. [28] The system
parAD K P RIS S LA Ao % RS o MR DB may also be
praaticidrinodigatibtiie dnesaaitiycRaarBMdnS vbeet RAds 182. PePRSifed by remote

in ut/ouégut . D .
processing devices that are linked through a communications network. In a distributed
computing environment, program modules may be located in both local and remote

computer storage media including memory storage devices.

[26] With reference to Figure 1A, an exemplary system for implementing the invention
includes a general-purpose computing device in the form of a computer 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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system 133 (BIOS), containing the basic routines that help to transfer
information between elements within computer 110, such as during
WQ e (1p838%ypically stored in ROM 131. RAM 132 typically cBRTE#WS20H830633
and/or program modules that are immediately accessible to and/or
Asspgiation, peralehusn #ydpRsetnhary Giompeoemy neycohmoan(BIE]) bus also
knéwd aoMbmiatimigigure 1A illustrates operating system 134, application
programs 135, other program modules 136, and program data 137. -6

0 2006/118589. PCT[US2005/030633 [29] The computer 110 may also
[Z%ﬂlcludeggfﬁquFg 2)9/5@(&9??(‘)2}'1JF@H?S@%BIE?IWéiﬁé%R‘&M@ébhméi@ Computer

reasitdiage ediadiamnByenayy ofexablplenenly, Higusl Addlystaied Bj‘es%%iﬁ!ér_ 110 and
ites tg non-removable, nonvolatile magnetic

incfluri /e E1)(A)f,&lth tri ads from E’J@V\(i{ _
media a ngﬂgaﬁ fiand qenyRiatle medierEsmevebln and nortem ey rblaovedite, By way
of axmnpla,til@dﬁﬁg niztiftAisk, %ﬁﬂ&%d@lﬁﬁf@h@§&%¥ ééﬁﬁﬁ@é K ter storage
meE{om or,writes to a removable, nonyolatile optical disc 156 such as a CD

BN o‘i%%‘ﬁﬁ%%tﬂ?ﬁe&?&g@thercmblétﬁi'@ﬁeremabIiél,dudes volatile and

nowaliilnasuaiadiecompuiginsterasapediadhiat RPREMRE MntGy method or

; %xe]em&asrfé operating epvirgnment include, but are not limited to, magnetic
OB a LSRR O éﬂfW?’%ﬁ’Hs,Sﬂféitaﬂsvéfgﬁﬂlé@iSt@él,déhjﬁalmtmotions, data

strieesss Pid gtaie aMlessel bt Meanghihe ks -Ibefard fﬂaﬁ&l&\feout is not
lim14% IS ty]%gﬁgéconnected to theé%?g‘téef{)n bus 121 through a _ '
HER-8m AT AR adSadesabe memarmid(R@Mkticlectronically
eragiible drivgrabinablk Qg abrlks Gilivsy 5a tgt
ras teqr{"l % \jléé ya ,remO\zble me%n%%gﬁg%zb%gﬁc)k?%%?ﬁ%r%ce%%m emory
te‘*tgé]"%e I\ ditat 3%8@18@{?1?0@%}{@ roteFeRyeontindiadiik ciiored, magnetic
casspeyernchatiu HpEe il igidraidiA sirayid 6 SIher .9 &f@%&?% gta@ﬁg@Pclgs, or any
r the

in a structures, program modules and other data

structions, dat dule ]

othq dﬂ%ﬁ‘f&? Yﬂf%\ FaBQEsAdA0 P prsirad infarmatinnantayhich can accessed by

conifusiraled. A& siomgieRfIAtASIsY Qﬁ%@ﬂ%@ﬁ%ﬂﬁ%@&rﬂ{ﬂ@f 3B instructions,
e

other program modules 146, and program data 147. Note that thes

data SHsERehEregH B Rmadplesy haidla i aimadulatedrdatpsiansipegsmm carrier

wavk 3, ah@liGatgsoRr RS shd anQ HRIRIQARN ra
« J ata 137. Op?fgtir;g system 1_412, application p?%%%@ﬁ%ﬁﬁ&géﬁ%’ The term
mog#g@ AibdtAeal 1 Aecanicrptisgad theiatis ancars gioen offitreherastatistiss st or

chaltg%r@iwsﬁ&s&rﬂ{@xﬁmtaat@dﬁ&ea@qﬁfofﬂﬁmﬁﬂﬁ@rﬁgﬁﬁ? : ISECRle, and
not E],g;r commands and information into the computer 110 thrdough input ’

B0, e ufighion dafiraingudes wired media such as a wired network or

direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of the any of the above should also be included within the

scope of computer readable media.

[28] The system memory 130 includes computer storage media in the form of volatile
and/or nonvolatile memory such as ROM 131 and RAM 132. A basic input/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.



keyboard 162, and pointing device 161, commonly referred to as a mouse,
trackball or touch pad. Other input devices (not shown) may include a
WQaePostigs®dand tablet, microphone, joystick, game pad, sate R AiSp005/030633
scanner, or the like. These and other input devices are often connected to
[2%he prothgsifgmRHiEL0 Hfbugres uskpingueliterfasber60renanisbionptesmovable,

toliemSHSERMTRUS n inte nd bus .
VOstrluctures such aé;h?i Eﬁgﬁ%o?‘%g%mﬁg%gﬁ%ﬂéé{f‘ﬁﬁfﬁ%‘éP‘g illustrates

2 hegdshsla drith L Shabrensieigpe t vaispilp dviowisoae; ommaatatilto magnetio
médfie, Sy SHIFhENS 4%k iaRN IRt HRES s hBH YIRS e Tace 18\9&]#%, nonvolatile

addition, to the monitor, computers may also include other periphera

magnebic: Hekiled anchansonsisakdise toivand prhmoreads fiohiobr maigesdo a removable,

nofSRs1RERICHHERLIAN RN 186tRRePher dint SotHerVShti :
2006/11865%26PCT/USZOOS/_030633 %1‘"{5j LI ?c%srﬁpaff?e?tﬁgv SRfical dnedia,  Other
renoyablemeadenorRlimemlairgas leepmpuiiemsiemagaanedimdinet can be used in

the' WX i Gh A ARITIC p . The remo :
ecomput???S%%ma)}%le a personal c%%q%e’r%aﬁ gtjear?/%r,g(g[ réﬁ%@ﬁéz Rerfggpetic tape

caspsitey, flagh qeamerorastitedigitahisrsrislovdisksodigitahtitiquicafly, isclidieate RAM,
laanyer ol oithe mlementsdasey e 1a/gy e computer 110,

0 althougrh onlyaa memory storag?ggﬁ\;%e%ig% ]h@sq %\é?eprtﬁﬁﬁ&‘r’é’ e§ %e(gfé)u% System

bus A2+ HBrRIHe A ARnesnbisepiereer yniftpliree Aveiclatiénteriacal B@aand magnetic
disPaiverks-an) dptfeand R Wil qg%%m@g%\%\/d%m&é% Rufma s%lr“?lgpélg J21bya

include other networks. Such netwo onments are common
remAvaRiedacreEacRcEdoATpntfareth ks, intranets and the Internet.
[32] When used in a LAN networking environment, the computer 110 is

[30FonneTiad deiviie doNHGT dhéouah @ aswatk interace :
usid iry a WAN networking emﬁ%ﬁr?ment, ﬁfe%:%r%ﬁégg?ﬁf%%%cgﬁyve and

... Whe
luuﬁﬁr@IﬁgéE IS8 10 Ue Hierasreah s wetaendahle issieiiensatotasstructures,
progi¢s thedWMNAT SitrsehRTshenb deralef N8 0NaHeL 2 AVRIE 'a)t{ﬁ&eﬁ}ggg}rlard disk

interna) oy, external, may be connected to the system bus 171 via

drivie i feHisE a8 45 SORMe QR 3HRSevTierh AtfsrapHicetienvoiegsams 145, other
progiavirersaeet, Progiadprogdulendenistes selatiyedR e SRIMLIRE LleRler be the

portions thereof, may be stored in the remote memory storage device. By

samg 25 8F dilFreG 10/ ARG SIRemid teplitatientatogsametel 35, other program
mod@pioRE) mpdOgFesRsa &fatas] BRI d DB LRIME YR QS A Ul Bfoarams 145
appreciated that the network connections shown are exemplary an other ’
oth%gaggrzgp modules 146, and program data 147 are given differént numbers here to
illustrate that, at a minimum, they are different copies. A user may enter commands and
information into the computer 110 through input devices such as a digital camera 163, a
keyboard 162, and pointing device 161, commonly referred to as a mouse, trackball or touch
pad. Other input devices (not shown) may include a pen, stylus and tablet, microphone,
joystick, game pad, satellite dish, scanner, or the like. These and other input devices are
often connected to the processing unit 120 through a user input interface 160 that is coupled
to the system bus 121, but may be connected by other 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.



establishing a communications link between the computers may be used.
[33] It will be appreciated that the network connections shown are
WeepI&h¥%nd other means of establishing a communicatio®$ R kS2005/030633

between the computers can be used. The existence of any of various
BHell-knbhs prstssiss dd6n mayT OPRIRteEinein@CtWPrked Taizsermené liking logical

colmBRSHENS bridNst thErYRIRBIChRRRE AL 49 A EHERE S8R Bhter 180 ., The remote

configuration to permit a user to rétrieve web pages from a web-base
COBHWSF. 18R\ B GURSEIIMAL SOB IR chSBFs 8 o Bten iengtwarioRGs plaper device

or 3N BRMBIE HARAR WEBLAFRS IUAP BB RAANETALH OF the elements

more simply, interface) may be viewéd as any mechanism, process,

degsabsdtioY e FBIiNg nkocomertend e sltbyeshcoaly ta msmoniritaage device 181
ha¥vBeRnRcaeasdNg MpEHOTAINTREOMSRY R AN RSN AES 0IbE rig%ag u DR include a

of code. AIternatlvg\% a programming interface may be viewe ne or

|
logalcreepriratvamis (h@AN) rhéthand &) viidr aeee aalire)t i {OBARY)s) 78butttalyettso include
ot hERBRANE R R hewnini Qﬁ%%&ﬁ@@é‘%@ﬁ%@n@?&&" é%t&?g Unterprise-

_more mechanism(s), method(s), fimetion call(s), -8 WO"2006/11
Wi prasseosThReE s Sinuitery theclnsemgter component(s). The term
"segment of code" in the preceding sentence is intended to include one or

[32701e inplieictiges Br AnesNhendsikans dAckiiese s, dhe QASHMOAYIRSIs connected to

objects, subroutines, functigns, and so on, regardless of the terminolo

. g .
theARR dr ThcuETF BRSRs e At s kD S8 d ar K PeB s BIVAN networking
enVYRIBEABAEN Ehe0BEmMPABINENIS AU RENYI0RE1A8eSOH ¢RodRIR S IRE . oer means for

object code, whether,. the code segments are utilized in a runtime system

bi; :
eStRPliB8 sCOBRIRKHIG 8y & o M dAdnershrit e datnshe The modem 172,
whisBGRIESO IlisHAD Wed:A6Hogs MuiecBiaebiBe SoanWREINER thes 121 via the user

. functionality represented by the segments of code are implemented
ARG ASOHRa RS SIS IRPROPERAVRRS haR IS0 MNP SRNARRRMERY Program
modRiRyaTenitIed Notignally, B ERaBmMER NN iREaMAXHREMEWEH be stored in the

generically, as shown in Figure 113 or FRure IC. Figure 113 illustrates an

remote  EE e rFREE s WS R LB raag holvRrernme: And sevlofigniletien, Figure 1A
i ZRQBE M 6 HFPISEER: 155 kG 95185 ASRIAR NEH{erR ASIEPIWPIBINT Tt will be

interface objects 11 and which may or may not be part of the first and
appegeidtid dBae s mRiatk wioRReeHarte atanarscermRrlate 3agnodhis reans of

estEYRIB M IEENINMILAITHS 1R bRRfRIM.dshiba:Me W Af Fidue 1C, one
may consider interface objects 11 and 12 as separate interfaces of the

[Sﬁame f'}/ S{>\t/?l[lnbaen gp%?gcfgtgg %Sa? ﬁ?engg%o&q{agg%%g%foﬁg saglo%vzlllzael:uzxemplary and
other means of establishing a communications link between the computers can be used. The
existence of any of various well-known protocols such as TCP/IP, Ethernet, FTP, HTTP and
the like is presumed, and the system can be operated in a client-server configuration to
permit a user to retrieve web pages from a web-based server. Any of various 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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medium M comprise the interface. Although Figures 1B and 1C show

bi-directional flow and interfaces on each side of the flow, certain
Woraheni8ptations may only have information flow in one direRIOK {62195/030633

information flow as described below) or may only have an interface object

meshilshD-skie. BY whporemumeptalEhdlbst firmalisremenhofuside’ in the preceding
seRBRICH HRHRY I TNINERE GG E ths B RIRE lﬁﬂggh&dccgfegr?é%lm)cludes, e.g.,

subroutine, remote procedure call, and component object mo

Coﬂﬁéﬂ%él%ré”éiﬁéﬁmﬁid@@@&mﬁhMh@@ﬁéfﬁﬂdq@o@@r@ggardhmgvf the terminology
applisafase ROHASRREIS OIS ﬁ&??%@%@@f@gﬁ%@i'% e S the code

method whereby the first code segment transmits in tion (where
SegfRfdmatopros dac as ot enolitris askivise onoblinntigads deetheorthnands segments

ard QANBRIS iR16 HAGRR SSSe4H 89?;?0%@95!]‘89%‘@??9 WRIERYINS, the same or

second code segment receives the information; an e structure,

di%@&%m?eqhiégﬁﬁt@k, Grgebrsed serasshavmipiminghingssomenhethtirethe functionality
reprEQRAIIQs, hihig saoand. drecdidegrlyi gf&ﬂéﬂ@%%iﬂniﬁsﬁgf{n%%}(epewholly in

unimportant to the operation of the interface, whet e'medium
haigiage opioatkinati enceirhpidaenastisoftvas long as the information is

transported in the manner defined by the interface. In certain situations,

[33pformaiisibmaly Nat Ao passachy BReREOHR;HiFECHRRRI gaﬁer_ically, as shown in

conventional sense, as the information transfer may be either via another

Figheec hRrRE i g1, Hiforkigien dibuatiates 2o iieroodniaraed as a conduit through
whiths HkB2R0 36308 TIde e ey 8GaRBRRALE TEaPNIBTOEMANRR AL interface as

between the code segments) or non-existent, as when one code segment

comprisipeEetace shirtisAhaRiJS ity LuBesmrtbaeatfithamfiraiapd second
cod¥ SbRIHISEaMASEIR eI BIYiRe MMPLRAHI BRI EIHAUPR Sdem to communicate

. depending on whether the code segments are part of a system in a

viay gardinme Mo Iy e ety b dligres 1 orfmgumatoponiides dotsidars: ebisctel eand 12 as
s IARERA MY TFAHY 8 AR HORIMHINGNd 343y RisonekRMef @lﬁr%%r%w%d 12 plus

interface is known to those skilled in the art and is clear from thé

meghpoy ovh g wersins e itrHRes ofifhonshehigmeshBrangrd Chelvax i Giraetional flow
andMRYE AL 43 BIE BAB R s A IR BN L B AR 18 ntAESS BAP G Mave information

excluded, these too are intended to be encompassed by thé claims set

flovg i amenditention (Risap defreaation o astdesaribyd Rrlgvappearan paly have an
intéREe SHbisticAtedOLRRINPIRY hap Hiesimplisticayiew @ 1@&&%}&%&% such as

IC, but they nonetheless perform a similar function to accomplish the

PRI THDEI SR RRISNE WETAR oW Brien upsiiheethed fimstignysubroutine, remote
pro@@ERAEYE, BN REIRPENADSKEct model (COM) interface, are encompassed within the

definition of programming interface.

[36] Aspects of such a programming interface may include the method whereby the
first code segment transmits information (where “information” is used in its broadest sense
and includes data, commands, requests, etc.) to the second code segment; the method
whereby the second code segment receives the information; and the structure, 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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a programming interface. A. FACTORING [38] A communication from one
code segment to another may be accomplished indirectly by breaking the
W@asiniiaiation into multiple discrete communications. This iPUEPRAF/030633

schematically in Figures ID and 1E. As shown, some interfaces can be

bupfEsciSe i tBRRLdrembtEianflam babMesnyhe Rods searratthoe non-cxistent,
as TueHOBAY Y S i@tRSIB sy Gomaye DRt tp %‘éﬁgﬂﬁe@% ANSecond code

result, just as one may mathematically provide 24, or 2 times 2 times

segiffut: 2ARE B rdfingiyheseinsRe AT amam T dumrottmnttieangieropitptio ecghydepending
oninEsfacetRiRHacadomaNtbasubdivited iR eanyeY IB&SB"&%\%QLC@H%&PP& coupled

the interface into multiple interfaces Interface IA, InterfacelB,
conpfigrationandso thifHst shravmhBe sensidened dhistaive s naadimitigure

IF, the function provided by interface Il may be subdivided into multiple

[37hterfad@sslieotitin UE aqito griniienashievwnE b e PRI S UHosSIRIBEY in the art and is

interface 12 of the seqond code segment which receives information from
clefh T, it O S ACTALS O PEIRTEE: e R S 8050 PV, ofhr

wajacioehnpivinent fagiasingmiitiad ipRicef AR Tatas Bghwded WithithRd Shese too are
. tco iieg)ment need noélrl’}géat h the number of interfaces included Wl_tF'u the
G o P SRR T oLt BBASEL rbighibe Al s shecifcaton. Such

othetignahapinppianiereeesdriedpkntianed| e auaip e SaM RS MINistic view of
Fg@%um% IB éaiwéc% \% %: respectively. The factoring of interfaces may also
31 B R B ORISR TR A H S BEA P pereem Blish the same
ovdiadl igknliachoeinglMmyiaieiiiycadbieibe ComrR 7Rudtalive HRAEHOLRIN S ntations of
operations ng{rﬁg unimportant, and consequently, a function carried out
ap (Rl § be carried out well in advance of reaching the

interface, by another -10 WO 2006/118589 PCT/US2005/030633 piece
of code or interface, or perforded byrdsHf@aRIMCoMponent of the system.

3gjoreoyer i kill in the programming arts can appreciate .
F !\r/:at therecgl?é%aj@%%é%ﬁ gﬁ\(/)vﬁalyso St %’gﬁinsgg %ﬁ%lrt'e?}% fﬁlﬁ%ﬁgﬁ 8&%& ?P]%taccomphshed
indixetfilbyvbyttheesking thewonBnREREMNITIONIBSE disarte casaauiticadydde This is

[ ' " Ir ine ain aspects (e.g., .parameters) of .
e T D LR
in Mmﬁd@@iblﬁiwsesf Iﬁmttbﬁﬂitﬁoff@mnth@m&fum@hnt&fﬁaﬁﬁty of Figures 1B
flt%%a @ af%%%lv(tj??r%g sféjrplec t}ggg\u ?}h?’c%ljsacgge(lrg y tm%?ﬁg}ﬁhct’f‘chuy provide

andlrf@%%%gff%: at includes e

output), a ca
24, or 2 times 2 times 3 times 2. Accordingly, as illustrated in Figure 1D, the function

provided by interface Interfacel may be subdivided to convert the communications of the
interface into multiple interfaces InterfacelA, Interface1B, InterfacelC, etc. while achieving
the same result. As illustrated in Figure 1E, the function provided by interface I1 may be
subdivided into multiple interfaces Ila, Ilb, Ilc, etc. while achieving the same result.
Similarly, interface I2 of the second code segment which receives information from the first
code segment may be factored into multiple interfaces 12a, I2b, I2¢c, etc. When factoring,
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

-10 -



parameters, input, precision and output, and which is issued from the 1st
Code Segment to the 2nd Code Segment. If the middle parameter
WQR80es1d$5%8 of no concern in a given scenario, as shown in FR§EE$R0GE/030633
. could just as well be ignored or even replaced with a meaningless (in this
pieg pifsiear Hrisetaseon oerRyatdba ds epreatelitiomabpentinfater system. Moreover,

oné@neRamAry ANe LR b St HRGHE AR A Appils: igved, 50
long as qutput is returneﬂgg?‘ter ingut is squared by%@gé%%%%gﬁevmety of ways

of making stiffsreninctnn colsthas rohicae theanmetesplirameter to some

downstream or other portion of the computing system; however, once it is

recognized that precision is nopN@gIssaWIPYtNe narrow purpose of

alculating the square, it m?/ be r?r!? aced or ignored. For example,
pre

B3 stead™ PAESRT S VAR SR LTSI SAit deeHie atihefdedaling cuthin aspscts (e.g.,

parbintiaiale ayitb penpasispdviifacy vitsue sl efieetRenthe teSultended result. This

. .Similarly,.as.shown.in Fi 1G, interface 11 is replaced by _interface I1',

s IR 1 200 o er s e hahes e A e Figure 15

inchirtifardy hmcetideficsitl Seiaterfaapuil, pestelioad Bﬁgﬂﬁ@! CalBBRCHER MY cludes three
ar%meters, or g)arame%a? that may be processed elsewhere. The point

PATRRRISARR T BOTREILLHY LURBL AR Al reated frapiribrudet Ssiectegment to

theshoh @sdwSupatars, Ntk aieddl PRRERAACPredNIEP I RESRs AN in a given
fined, or processed elsewhere for other

thely may e\)j,ﬁ\rllor'%d or r%%e : _
SCeBUiBo8a S "EVINANEEED Dl £8B1d0Hshy el bberdgansrd worraegaeniased with a
meariaglefstife it tivnaion ppivinsapareie ARFNOHULSSHIRHALI M rameter of no

"interface”. E‘Etween them changeiyféc()rm. For examcﬁ[;, the functionality of .
ConERT oL R & e 7 BN R SEARERS FgRolon oS output i
retuanet] bfeieprctvelyudred igytbclitcin REAE QUSSP SORBY very well be a

Se ﬁcnts of Fﬁure IB are g1erged into a madule containing both of thém.
MCRRRGEE DRI e M SAPD TSR Bt P h QRS nRoRiIB aBh GhmieeAing system;
hovathat butthi istestaeaimdythe glanteshtdsaniarapvbish I SEPoe W?pﬁ?pose of

me singtlﬁ module. Thus, for example, formal Call and Return statements
calc 9

o 109 PIRRAC2 HoBIAY S8 SERAETI 15 38R 08'93 q¥pygelepdnstead of passing a

validenesiasy, balusinilaicaronEssiNga0id @EBRNRCLShRIN YRS ILIR®EasRsed without

Interfacel may still be in gffect. Similarly, shown in Figure 11, part (or all)
advgl?sﬁfye?ﬁ%%”i% P E urgmll%ﬂr?%@ﬁ 5BVt 1o intesfassd 1 isweplaced by

inteffte Iterindefided ASibiusisatechdntprReRcls idikidentipta.d2aandil 12 may
. zim(ii ir}t)erfageﬁ)or ion 12a has been coded in-line with interface 11

similarly be redefined as interface I2°, redefined to ignore unnecessary parameters, or

parameters that may be processed elsewhere. The point here is that in some cases a

programming interface may include aspects, such as parameters, which are not needed for

some purpose, and so they may be ignored or redefined, or processed elsewhere for other

purposes.

C. INLINE CODING
[40] It may also be feasible to merge some or all of the functionality of two separate
code modules such that the “interface” between 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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to form interface | P. For a concrete example, consider that the interface |1 |
from Figure 1 C performs a function call square (input, output), which is
WO08¢/HE838Y interface 12, which after processing the value pdSsbBUWi{i95/030633
! input (to square it)Hb the second code segment, passes back the
ORRf e TSR AtAUS SHHATPERRIT Nk ras RO PYOS SBirRy e torintetfhye Interfacel
maPetifaRoncbeRds TAMENY (SAYNE PMY FAH08 Re" ﬁ’ ne 15t om Fi
1 Ccode egment without a c_%ll to the integf%%e..& DI\@O%&%@%& Eygtace E 1Irom Figure
CMW@%% 1Ghe 3Rt dnisalacsyFhda desm ieieréron Al bedacibistplistigthterface 12
is diided bV tr eadirh e S RN SRR Muliels ¢ line with i
ommunit%ations. This is depicted schematically in F%utr%fégl?a%hncf Yithjgterface I1

o I9IBhRtRHRRS e 1 5B Recopsrereanries cumsidrtdhattre itdivtaeel | from Figure 1C
peﬂm@n@@eﬁ@icﬁmp@amesqda\fereﬁﬁuﬂf%{ﬂﬂa&mﬂ%o{s"}E%refﬁz%% “f‘ﬁ}'t%

from the griginal interface) are provided to convert the communica ﬁgw%p’ which

ons

aftehPIRFSESE G Y AMe rpacted, Wtk onmstin{themmareaitlifberent istestateoite segment,
adbus sasethrtegiages ritarfaseidy r nterface2C..This might
b be q(‘jlone, e.gg.d,iwhere there is an ﬁ%ﬁﬁaﬁﬁe%%éaﬁsigg% %&gﬁ%ﬁ%ﬁ?ﬁ’é&g‘%}]@%ﬁ%d by the
SeCOBhRAR RISt S Luaring Inpb-grigbs Reeorite daby dhecfinse avifl srpment without a
callnteffaeg:aRtocol, but then the operating system is changed to use a
different interface, in this case interfaces Interface2A, Interface2B and
Interface2C. The point is that the orlﬂnal interface used by the 2nd Code
Segment is changed such that it is* compatible with the interface

[41jised by thenistSosttoSefoirntnancoge %egﬁ@ﬁfmgdﬁetﬂ%ﬂlﬁ%%%g%Kgomplished

ind}peet?l arhdrerg&w iné&rfaces compatible. Similarly, as shown in Ire |
a third Code segmeht CO PR A eaoRA MR RIS disqrRts fRpimumicgtions.  This is

depieteelivelthmatiaatimitmiciations framdinterfaceshang Wit divoroe MEHRER e piece(s)
of r%%gdlfg “;g%lgs it the ingerfafé(aC f ncti_onalig%g, for example, interfaces 12a

and 19D e deiGRES SReHCSth Sifseh Jivsuege e ianakit enibipmlinterface
funcéiouit fisimithdyoriihalnthidiaos)apt avprdsige@thebda N alRt oS unications on the

nf;tl nalltb{?%‘égrug%zfaces 1 andéz of Figure 1C to a new operating

u ) . . . .
s ey i P PTGt L s cas interfces

InieRECABALT NG e tnd diner Resib|e Masafi RO AT @ly TN S is an
instgﬁdc?%gsge%age rﬁ?e .mter{ifce quctlonallty with something elsé but whic
ACNIevEs e PRNEEOBS ISR EpFomBIypisai vdfhl 888N operating system in

accR@ibld SAADaDBA6AEce 1 protocol, but then the operating system is changed to use a
different interface, in this case interfaces Interface2A, Interface2B and Interface2C. The
point is that the original interface used by the 2nd Code Segment is changed such that it is
no longer compatible with the interface used by the 1st Code Segment, and so an
intermediary is used to make the old and new interfaces compatible. Similarly, as shown in
Figure 1K, a third code segment can be introduced with divorce interface DII to receive the
communications 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-



example, there may be a system in which a code segment presented in an
intermediate language (e.g. Microsoft IL, Java ByteCode, etc.) is provided
WeeHFuEtSHL-Time (JIT) compiler or interpreter in an executiorPERIZAMBR0633

(such as that provided by the Net framework, the Java runtime .
XA RERLIBY olSe SHSIRIR rimirhichy pecedirsamanitoresphted|in an intermediate

larRIRRIIRE BaXBG¥IHe N Soravatdgyiasaically. Oﬂvﬁfwf&eﬁofa”auﬁ‘hf%@-’imﬁme (JIT)

from the 1st Code Segment to the 2nd Code Segment, i.e., to conform
COPRRIRTPh ENIFERES BTt fcexgSutinay s irenmeal (Fycheasribiat pwevided by the .Net

franRBANt RIthev Iheatig Lok a-aifiRre Bl 2RRkE Qgﬁléeﬂmﬁﬂ%tybég éﬁvironments).

depicted in Figures 1L and 1M. As can be seen in Figure 1L, this™
Thedbtorrsmni<imarhe WEtehoras tecdinamicbisconsea e eommugitatiens from the

1s00B&e ScEmuRaeiRDIRE gl Rae:af 3] .,Im&ﬁﬁrﬁ{%ﬁﬁ?i@r@gifﬁ:}gem ilnterface as

coimnunicate with an operating system in accordance with an Interface

M3y o d6H R R thee 81 ket Roamant iécithsn deel esigiselaodafelisferent 2nd Code
Seinirifgce Thieid! BpRAmAIRT F?gllft:?elEsﬁ{ht%ﬂ”@%%%%%éﬁ“ﬂlc?%?gé 1L, this

on the fly from the installed-base applications to the new interface o

appioarkispieydasie e Rissrae goenmiisursseribadisbayprolighishthaalencatye., where
an RMHTBY s Bies RG] JR R eI RRNIRC S aynRmIcally \;ﬂ'ﬁ{%n%r%erating system in

otherwise alter the interface(s) as well. [43] It is also noted that

acemsvectieihisRdlBesRarbTeiosehibwnthendlmarsretingravisiere dsickanged to use a
diffaterfasteyincalternative e é@@éﬁﬁlrﬂé‘ﬁs@&?ob&ﬁﬁmﬁ'ﬁf‘edc%ﬂﬁféﬁtions on the

ways, serially and/or in parallel, or with other intervening code. Thus, the

fly frarn dbe dngallsdderisniesions doathsvaeardntenfasatofilheespiusiing saydtem.  As
depRAYDE MiRAe MRIChRL 362 %?%ﬁ%lﬂf@ﬂﬂp?e@ﬁtiﬁff;ﬁlg rlgrg&’ﬂ@éi Umay be

scenarios to the]égxenerlc scénarios presented in~Figure 3and IC. Iti

applisd teodaaamically nteomeseibesyiserlinighedntarfiee(sitpsrwelte other

similar ways of achieving the same or similar functionality of an interface

[43¥hich may 4166 hpdastihetdarivediaanathelansisierspPienRias e same or
. the spirit and scope of the invention, i.e., it is noted that it is at least partly

simparfTelioratly PEpace e i natie s badiarnty sysaee escembingd in various
waby, adidligriacdnah unsgiie e walnotfcaniniarians HS&Iativiyus, the alternative

Embodiments [44] Figure 2 illustrates a display scenario 200 with multiple

empadimeRtBIRSCHEE AREN M 40h BiHEALly srslisirrrsvaabe mixedogatched and
cordBihednd priAE HRANMMINLA LuiralRhOsiRRtRIAN ol HRhaErRe BAgIS IO ented in

by those skilled in the art that the Z-order of an orientation of windows is

Fighzes fRirrAdim it dierkse. patesigthal Aswitlonosh Pregrmgieing apstructs, there are

othér QISETNRAYY BN 20, RO RSt ZACRuNncM 9 QfF ImhigRRAIR which may

the Z-order )
not be described herein, but nonetheless are represented by the spirit and scope of the

invention, i.e., it is noted that it is at least partly the functionality represented by, and the

advantageous results enabled by, an interface that underlie the value of an interface.

Hlustrative Embodiments

[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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than windows 206, 208, and 210. Window 206 is higher in the Z-order

than windows 208 -13 WO 2006/118589 PCT/US2005/030633 and 210.
WEIHNGOWS3I8 is higher in the Z-order than window 210. WindoR¢ 2428051030633

the bottom of the Z-order in this example. As used herein, the term

andyd Lo WGRdong 288 de ghesindhacloarlerdibatrandow 2 vidadow 210 is at the
boRBRE BFARE 705N TE M CESHABR Of XUNHOW BershE MRS %%@%ﬁgﬁ@f is defined

of the window and a shared common border between or around at
heffig e pebysteieptyfodbe viselsapiraits deskidpdopace gioap of windows,
sudhen feasHisRiayniit aHawsyiRidRe.diB Ry RidBRANS %%gc?e?ﬁ%fg)lgﬁ  around at

aF lication programs, i.e., application windows. Desktop space
legg ;W:%‘QIWBW%S such an example. The taskbar 212 at the bottom of the
display indicates the windows that are currently in use, which may be

[45)sible Fott WES@f&i@Sﬁb&ﬁﬁ%@‘%@Eﬁﬁ% spRiemeIRHAR ¥fr3Mdisplay that allows
on-scr{ﬁgp window [g&]?ote control used to list and enable manipulation of

for, thao P EsHLIORY S § R B RRRAINRIINY, 2RRHCRHAmNPTAGTaMAIIlise, application
wingprecidiekibai e deskpnrspaceissoRraiaKom .SI'ﬂ@tt%QKﬁﬂaf’IZ at the

controls on the display such as the taskbar. [46] Window 202 may be

bofiom RldhtdiRian RBiriss b windows thehaodrrjldn ragssoabisl npy be visible

or taskiaizedItton 244bafinsanvs3ed Maympereniasented By Bkt RUYMow remote
218. Window 208 may be represented by taskbar button 220. Window

coBey Higy STl entaly BB b atibRndoysTa RS ativeHs @ 2aovins, hiding,
an@AARSzIBEr SRl PHO HEBHAUIMN AR the ORI PRYELREE IIR M and does not

inimized. An application window in the Z-order may become hidden
OV%}‘?&?‘?}HEOBWH& displienatrhatdsirskhane z-order completely obscure

the subject application window. Also, an application window may become
[4@)iddenVéindonanoallyBftee acpresteietipedstitige 8hieacilY. FPindow 204 may be

example, if a user has not jnteracted wijth an application window for thirty
rer SIS T o) TSP VTG 28 AR RIS e uton 215,
Wiﬁ@dwtﬂﬁ&mpyiheatﬁ;esséhll_ed@phﬁﬂt%af mﬂﬁﬂgﬂﬂ)liawmaﬂ%m a¢ be represented
orresppnding.to.the application window application window may )
oy RG220 Trvkeohators R ARG TRETEHSARRlFRion windows,
whiely heetexarhiddertive windoixsdara shpplicapanihiievdaskior-shdsemay become
01 while eight windows in Iudlré%thr,e hidden or minimized windows are
r‘?‘fg

PIAGRL AIFe SPES SR B TRBISERBA 5190 WA alithdr BisiEs FeRaleislay obsoure the
subjjedicaslidintoaroéndowhidsolhe applasmiRAdEAM AR I MRS matically

from Ie&t 0 Ii hténot o . .
after a predetermined time of inactivity. For example, if a user has not interacted with an
application window for thirty minutes that application window may be removed from the
desktop space 201, but remain accessible to the user through a taskbar button 214
corresponding to the application window. An application window may become minimized
in response to a user command. As shown in the Figure 2 example, five windows are shown
open in the desktop space 201 while eight windows including 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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shown). [47] The display scenario 200 in Figure 2 illustrates a common
problem with graphical user interface systems. In Figure 2, at least

WQpHICEES$Pwindows, 204, 206, 208 and 210 are partially obUUFEBRAPHHW633
or more other application windows positioned above them in the -14 WO

Z-556/ {5aisd-Pher Agnisph snsktisrrceseitility A€ thechnded viogtenpheatitmewindows

maycseasihdiil &f daedmderlying application windows may be difficult to
discern. 1481 According to aspects of the invention, a new mode of

Méjperatixn for.window managf ent is introduced. In certain aspects, the
r

ow ma 8Orrr(1%r)l/gb 0 ASBRYS JUREPHOL R RifYE BiPdeugEropsption for window

magxgenpet & isesduesdishucALATNPENS SIS AJRYPAF Bh MRS Dr removed at
nd to in\iéoke or aciivate the mode and similarly to deactivate the

o S B RS BB oo B, 194 AR Sl pbealioped or mouse

commynidetinvokeldfimetisdiaplaye a6 R it PYPasESiei%he mode. In one
degctlﬂgtlon the new mode of operatign will be described as if it were

AR To kS Troin PR, DALAEFB b s iPPeTaties may b irvoked from a display
sceappioc2igtdibrtpatbesmetiinessbepiveled Hm@%ﬁﬁfﬁﬁ%ﬂ%ﬁi%@%e described

2 sfc%narios at%rg/ tjépe. ?ﬁl‘lit rnatively, the new window mana%emer]t mode .

S B SUTSHBH HSS B BNRBlRL §osRatic 2R MRt dn IRimEatbioPillebe appreciated
thawitidomedanageientimoeliednawRohimRAC ISR URMaPEBEIORWIN any time,
Alt?épgphca ion window conjent and controls (i.e,, buttons and text fields). In at

WYLEhha e PER VPR Magresmentrande Sfsapeimtion thashbw ersigured as a

defofilopesasorinwdiationhss eaeiviRays GARRLIGEWIIIE ARPIRA M act typical user
windows in the i?ﬁ)lay s¢enario 200. [49] According to some aspects, tﬁ’g

InterasH QL PR ARPHCANAR SHHEP PR SPRIGH IR s {{eiobugimmatd dext fields). In at

leastsotioons e e e AGY\@RRRN GO MHNW M e SEASA ST JPesiAfn, which
anner as to  set them aside' from the currently active

and qrganized jn a mar . S€l ! . ) :
she bl .V%S?‘b‘i}’r%gé?@rWﬁéﬂﬁ%@ﬁ,%@?ﬁiﬂﬁﬁléﬂﬁwemlﬁém
defined to mean a reduction in size to sufficiently differentiate the inactive
[49hpplicAwonrdiingldevssthnm tspeactvehaappiidatiowidasiow nferewemr!eifi®cing the
inatc ive a?plic tion windows cguld e reduced 50% or more jn size. The
)il 1mnac

presgRIANON J1 Ingctive WASHEaHIR, AR ARBPCAASBONE4E We wReasgled down

egree of scaling al OWSIOr §
in stieelimech tegnbredtihe aothrmapplication windawdey Sidm Ak tAseasicatidle window.

ro R SR e e s ece, T dooee el
in sfre omivgficibinbctiliéfapptiatdiahevindenve aipplidation windows from the active
application window, for example the inactive application windows could be reduced 50% or
more in size. The degree of scaling allows for the inactive application windows to be clearly
delineated from the active application windows, yet is not so drastic that the scaled down
application windows are unrecognizable. The degree of scaling may be preset or may fall
within a prescribed range depending on the number of inactive application windows or may
be some other function depending on the inactive 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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be some other function depending on the inactive application windows. In
certain aspects, it is preferable that scaling be done to maintain the
WOoERMwHEMPect ratios to aid users in identifying the scaled do#I/US2005/030633
pplication windows. [50] Benefits that may be realized by such
ad%?&%i?a‘fﬁ% RENYEProviiaEanidemultivle faplioptioncstifloidenitidheany of the
pPREUR AR B a R A S AU B LR ST AYANADIE 1
interaction. By maintaining all'inactive windows visible an availanie at
[Sljny time, the. user can easily identify and quickly activate a desired

ppIicéAﬁ%éno H8olf. 99 25Re51B08RN BY8Yipg the Spobs@iB0Beation, the active
app ddtiiom vendiey feayndemwdan@rkeaithmyitie |§11@HBH93$%Bdé’fﬂgﬂé’&smd ablocation on
y

without any of the lication windows being overlapped or obscure
the,, eé%%Bpfé%‘fﬁ)ﬁ%%%%ﬁg.f R brRIiABPYCatinte wiptans, Jsoreiaiokiarpects the

loctipmmely bt aparatiarmliielaetien AP BYCAOPMPERW JSER0E56H1a e available

dedhed full size and m ge positioned in a location on the desktop space
e RS A AE. b B B RS IACSB a0 A aonsloe ofedlonindorws.

In thay instahyseanteallyseaie imipesk byothedenn pﬂétecfesﬁ%@fﬁlﬂfi‘ﬁ%daﬁmiﬁ%lt’;‘ éocation.

available desktop.space, the size of the active application wihdow an
Altﬁ%b\éeri %fa}ﬁzg? %%h%fbwg.y 15 pirenmdiamred bidhs asembompusposen sikbie davention,

“futbshe tietesminingeasizidsmihdagpiRaiARIRAIEY PR IAeHIRR mode and
«. preconfi l,l,l‘e%#é/ the yser. For purposes of this invention, "full size™ refers
ne% %H@ %‘F?‘é SFHFIS 1 pileasioROihind du sirsrand maschei greatanidan dull sinel
"near full size" refers to at least 80% of full size and may be greater than
[S2ull sizaoﬁﬁaﬁhwamn%efai@iﬁlﬁlmdmntg @C&’flg_iélﬂa%@t,oi}_ﬁ/@@i&ﬁﬁ{}ofr'] the mode
tion of.the mode. does not impact the underlying functionality of the
d“?gf?ﬁfa gﬁPvIvlllﬁ o@gﬁﬁl&ge@gﬂﬁ%%?&e& FBRUGHLOR HIBde e tRRr example, user
integgmpitumtionthvitivowctint ppplieattaciedwhervillen®ode SFFRUQICERen the mode is
inv(,ﬁ\(lélaou%q Lnoactf'lv? agplicati%?.windows e scaled down in size, they )
remain Hvereind AV tABRICEHEM PEB DRSS Gsaled dlove rigrreizpirthey remain
“livm’/’emﬁageverthhiyicmwidewnﬂﬂma@y&rpdms&rﬁ%ﬁﬁ@ﬂ@éﬁiﬁ%@i W%ﬁ%@% playing
afi

vid ev(\)/}t N | iGr{,ae%ti}/eS%%%ication window does not occur until that application

RINOW 1s Tiade ALiVEPRSS] BHJPSELIGR BithanAvasitsreambsrtan window does
not irgutivetihlicatiplicatiodowinddee tomelethetiaetive window by swapping

positions with an active application window in response to a user

seleci ' )Y cation window. In.these aspegts, the inactive
ot o o S0 PR St become
the agliveHeindottive pusinpdns poisitions with an active application window in response to

a user selecting the inactive application window. In these aspects, the inactive application

window when selected is rescaled to at or near full size and switches relative positions with
the previously-active application window, which is scaled down in size. This behavior is
somewhat analogous to the known behavior of selecting an inactive application window
which is below an active application in the Z-order, where the inactive application window

becomes the topmost window in the Z-order and active.

[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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the previously-active application window, which is scaled down in size.

This behavior is somewhat analogous to the known behavior of selecting
WQR0AdES8 application window which is below an active app/RGEGIR2MPH {80633

Zﬁord r, where the inactive application window becomes the topmost

keyDRUSly th YRS SyamaRde AicatRe e rfuveer Sk oVhteapislitagion windows may
trassiejoarfosniat wibhey userhiadhetiate,sama S e ARPYS0asS5Reon.

aspects. Referring to Figure 3, invocation of the window managemen

5 ode flrﬁ)m the displa}é scenario gvoo of Figure 2, results in the display
cenario 308 vocAtor B fiaAl Jeastixe wdicatiay sdedews whether

dispéthhé?_ttm cn?(lmilrl[)imidgﬂhﬁtla}abe adﬁl%ﬂ ﬁﬁi%@ﬁé@%}%@@ﬁ&&ﬁ%ace 201 such
e n eypoargd. I ucn as tne in-frap - )

e D B R BT e o R iba AP LGB e elvslap. The active
ap]gdimttouyp&intﬂmeisimmrleféﬁeatﬂmiﬁaiiomwi@%%&nﬁ%wﬁé‘%mf{igﬁé&h%thin the

isplay scenario 200 to the. display scenario 300 by animation. [55] In
des%‘s)%osx’siag oaﬁ%{iof%'iigﬁa@flm% Fﬁo@féﬁoﬂmﬁgﬁﬁl@éﬁ Yeforhvisrideds down inactive

applibatiherwitisplayeRe feictitentorRiginie% el vee,ppalad AV RRRINICHEY il the same

1e desktop,spac .Zﬁl such that all of the windows are visible and none
eoRly s SRR

T the apph d8R260ERIAR phihe LR of Mhficatdss Wiioweig. The inactive

applévatiered/ationwseaidetedize RAMMEMWILHRRSIINNE SRS S Mow which
Wassp%lt%e 201, far exarg‘%le.to ccommodate dis Ia}y of the scaled down
inActve aop%ﬂgai’i% ifdo .é?é@?ﬂ?n@’ﬂﬁ:i%@ el Figuze td dnghydingtiepplication
windivdoR020206, oSS FpRKGRUTipAWMBIHNAS RIS, 97 BhilS24 which
togigéthe Z-order.in 'é%%re 2. The inactive application windows rendere

e AR SR oA GerEesonhisitaskbAr it 2dicR26vardal284st Figure 2.
In thafigwisiBletin theptaskiopsia8e024hbir "ffﬁ%?a@ti%%ﬁgaﬁeﬁl%ﬂé@ggg rendered

windaws, 2 06, 208 and 210 as well as application windows 23

. 04,
I 2 FON 4G RRE AP RSE et FRRiFhe s icha eonteal i thauskishis presentation

stylbidtmereR2Aludatard 228 in Figure 2. In the Figure 3, the display
scenario 300 shows the inactive application windows rendered in a row in

the desktop space 201 ve the taskbar control 212, though this
56 2 .
[ ]preseilaa%%%ﬁes?ﬁ%eésmﬁ SiITFAHOR: BRqin'Lyntatitp ofidhst ghede, the active

applivatintiowingom imaycaionreidhiconederthe aesiaeanplRRYRRWIIIM a position
b(aeggsitiolqe%getg‘t@n%%dete mined,position or a pasition determinecP

deteEJ(@% upon thRCurrent eomaifioRE PR &W%&R%@%&W%I%@}dea among
otheartiings, othe mihirtys, dfeim‘m'b@raPﬁlmﬁ@ﬁe\ﬂmUﬁ%joﬂhé’VH%@%so@’%aling of the

inacﬁggrgfpﬁgg’t‘i"gg nxgir?glcggv%, the positions in the desktop space where the scaled down
windows will be rendered in response to the command invoking the mode, the orientation of
the screen (e.g., portrait) and the total area of the desktop space. Generally speaking, an
algorithm may be used to consider one or more of the aforementioned conditions to
determine the positioning of the active application window. In some aspects, the active
application window may be centered within the available desktop space based on the
boundaries of the desktop space and the location where the inactive application windows
will be rendered. Figure 3 shows the 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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inactive application windows, the positions in the desktop space where the
scaled down windows will be rendered in response to the command
WORMKINSIPE mode, the orientation of the screen (e.g., portraRf AP aaes/030633

total area of the desktop space. Generally speaking, an algorithm may be '
[5Tsed td'eBA%iNg BrastamrE bemearardmdhassecanstili sagtisue to interact with

th@%ﬁ%iE%l%M Hignioe, ahthe apPiaianeligefion windaw oﬂ'é_%g?;ée%t, no window or

aspects, the active a&gplication window may be centered within t

confrol| pNrxagtiorfoy s phicetedh B dnyeeriom el isarrs windevdaxmagesiraganode. Also,

in @BHaHRCIYRRHONNGIRIRG ma&&gm'mﬂewg*@e‘/véggwh R eRdRse command
Figure 3 shows the active application window 202 in such a centered

sugBasia rFORMBARE RN Shetsatesaribarkfominyeking dbpimadenWheadhe mode is
togBlEaNsIeTad A REPrECBigS ARy, e H?ﬁﬂé?if eSS MY RAEEH he display

parameters that affect where the active application window is positioned.

scengrigy 3% odleraaibelve the Jpavie strmairativp Feodang infuehtivietef previously
mifFRREN P BRI RSB LRAA R E IR IR BLANDISERGEVED1 BERCH Grder. OF course,

. _application window in the typical manner. In at least one aspect, no
intGacHoRs oV ito ieotmplisaion vandeviricthe Byinpedsiohactatioremay impact how

andViP ARV PRRAASH RN ABRLEre RAd IR GEH IR RS sIRIBIMId where in the Z-

management mode may be toggled off, using a command such as a
ordes i aprRlisAina TR dRys e Bestivage mhebkhegnrdeinwegieh e the

mode is toggled off from the display scenario 300, the display scenario
[58pay resalectivthefdisphaytiseapplieation wikasmaively b einastid@led down inactive

apIiléppli,cation indows which were_previously minimjzed or hidden may be

FEHSTR S IRRY HES Kb FoSprsRensdeng frkhay batien @fé%‘&rfsé,SWﬁﬁégﬁbWéndOW the

activih R cupioCAIRIL Win O WEIR lac: B Vis Baete 0f ARAVANDRUPRYIWIREEED a pointing
howég%d if th applicatign windows are rendered in the desktop space

devigh, SHECHRBRSStReT IaPEL MpRi%D SReNGaHANMdRI RO a5 tRlpeing the taskbar

butehen thecoieskpindagsied off. [agdReleginnaian Warkive 208l the inactive
window from the_row of scaled down inactive application windows or its

applisatiep a0 ha ShtheragRksasian edem A ot arereltiepositions in
thea@lkGaHi ApAVINDOW 2D efiatsl UBRIISSUING AIGOHB@AEL, SHENiASctive application

throu(% a pointin%]édevig:e, selecting the scaled down inactive application

WIRgO AN BeAStRe At th SRBURFHON WYRGR ™S PEE &rRdSHshak R Reahdull size in the

sanh@aelinesa PRSIV R g3uREs NP HNREHYE REHGALON YEAHRYA. Also, the
206 and the active application window 202 to swap relative positions in

apnlieatien iapdgsacdd i madsen sty EAppdcation tigdeut Ak repdered in a scaled
doWRAREHME 3RPHCAHOR of inactive application windows in the desktop space 201. The

swapping of relative positions may be carried out with the application windows
transitioning by animation from one position to the other. For example, simultaneously, the
inactive application window may grow (scales up) to replace the active application window,
while the active application window shrinks (scales down) to replace the previously-inactive
application window. 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
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window 206 is made the active application window and rendered at or

near full size in the same relative position that the previously active
WQpHICEEES$Pwindow 202 occupied. Also, the application wind®wT2052{95/030633

made an inactive application window and rendered in a scaled down form

origpipdorsWhich 280V Appiriainoreadibuiestifitites detivo prise o windww and each
of SEARRURY CAFBIRIR R MIESR M AL 05 ARF BHAH LWIHRANGIRPPUGHPRas two display

windows transitioning by animation from-one position fo the other. For

meuitarspdieshciie ARBleHiom avirdevaap bRciendaradnem Wi alisplayy screen and the
indSEAESHPRIAIRPIRGS Ke RGN ARPHCAHP RBHANon RIS IRERCHY S ay screen. In

application window shrinks (scales down) to replace the
ordsistacisspmimadate apphretianrindaviw oA diffesingtsizss sunbetiantations, the facility
thd‘ﬁ%ﬁﬁ%é@ tﬁ'@ﬁf&%&ﬁ%%f%ﬁ@%ﬁétﬁfetﬁlspﬁa{ﬁeﬂ%%ﬂwg € r%gt%%ﬁ%qy scale all,

facility for inactive application windows separate and apart fro
or indiedralyrepoitien windepredn eaturs ah whslusisemeindavitiodesktop space 201,

In RERAACLORER oy liRscane s hiale Dt narive APpY %}%?5'?‘9{%{19 ??Vrsender the

may be rendered in different presentation styles such as in a‘hofrizonta
actiyrernBHeriaRIVEFOW Relae.1bptoraidhe el wipespiibe aplicationaniadioal It will be
apRueRRIMRIR& LA RIRM B RIA] WHQ? ifekiRReRRAGE ﬂfl?%@r.sg:,lléorizontal

shown in Figure 5, a combination of a column anda row, or any-ot
orieyial 200 SELB8B S BT S CUBEOSE2 nseRsitation, siHiccagiowsrtiaabemientation)

sudR ssaf ity Hently Senachy S BPBUFRLAD M%QWV?FQ&EQHOQ fskpﬁé”ﬁ%i"&cur by an

application windows. According to one aspect, where a user Has two

animgtﬂéﬁr%ﬁﬁ%rsﬁ\lm @amiappn@&q@ﬁom@mm A0hmayrnbengd orlative positions
whelPRIRY R EEERR R0 s NAGHKE ?(P@écﬁ{'%%@@%Q‘ﬁrﬁf%ec%%%g@eiﬂpgespect to the

rendered on the second display screen. In order to accomm
deskipnienars2in desbsas shfTen hetwigesEaures b ansidns, the facility that

manages the presentation of the inactive application windows can

[6030llectivedy aatera hinthé Avpid el HRRASHIRIYYIRHAWEH SRR windows may
windows remain in the desktop space 201. In instances where many

be iepavedaifrmBwdareribioanaging sheabstopfidteddviemmeligationctiiadows. To
accoRBlicaHRMRIMNLREIO ML PRAMtEe fliszafdpR %%HC?&Q{&MS@ Mhdows, or

It will be appreciated that a user may issue a command when'in a
useHT RGBS EHRIQH. e oS REm BHBiRARSH) s Ao rivind Wb pafegelrag and
drol® BsREGSBIRIRLQNHDAE (R aMBHIGRIGPHSTHALEMIcSHER R3iloRgEeme: iﬁ&iﬁged with

changes between alternate presentation styles may occur by an animate
thet%@ﬁmpm@a%évaa%\@-aﬁpﬁhﬁtmtmﬁ@ow Joechivsy Wlitgticeiatindow may be
renRARM GRS WA NS IRRARNAHAPIRHIBE WABSHIPARIN AR and instead
location with respect to the
be rendered at or near full size with active application window. While this aspect re-
introduces application window management problems, it does on a user-controlled basis

with a smaller, more manageable set of application windows.

[61] An example of this implementation will be described with reference to Figure 6.
According to Figure 6, a user by issuing a special command, such as a right click while
hovering over an inactive application window or keyboard input, may identify 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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desktop space 201, such as shown between Figures 4 and 5. [60]

According to another aspect of the invention, additional application
WQAeie#8Safay be removed from the facility managing the list BETHEERAS/030633

application windows. To accommodate users who are familiar with

Previgslimgtive |ﬂar§i%émawm@aﬁaazm Ao, wasUders ivhbmistpryatigpioinvolving
twi@iRAWEs AldRYNipEORRNBRPLGRLARNY Qﬂ%ﬁh%i%fﬁ{cg{%% W3R %t or near full

. tasks), the new mode may allow additional application windows to be
sizi iy dlig {tNGSe 2880E AP IBtaTart Witk dhe. annhirstiontaviodows Rktnd 234 in the

sarAP PHEAIG L VANARWITGY: HﬁemeﬁqﬁEO%ggg%g%%lgﬁﬁﬁgqml 'c?c%ﬁ#%ﬂp space 201

windows which are scaled down and ins at or near

of Eiguifiith Betivsaircatisptivmabopplisalionmieindpe 32 Worldduows that window to
theA BRI G Winslow: NasbAgs e LRFRRIRMS  LHass o5sa L@ﬁ{é‘f%[&%[kg% application

_basis with a smaller, moré manageable set of application windows.
windowkdndy dordirditaghimeionnibn wing sheenenisd ¢anithaede Brissnocial command

mdyi9e rﬁ)ggleﬁcﬁﬁ’fﬁ%@f&%%&@aﬂ%ﬁ'&ﬁ%ﬁ%@&)@%@?}?k&%y %g‘gﬂf be rendered

such as a right click while hovering over an inactive application window or

in pespabst davpudommywith b etheidansivel anpphicetioro Windemdevddcht mmain on the
facﬂ?@f"sfﬁ'ﬂéﬁ%‘?n‘éléwgp%ﬁﬁyﬁo%p@iﬁ&‘&@& 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

(62 movdll tSmUise 18E81 iRadtiHe appheamah salsating wemayed bylpeing inactive
appBeHityn ARRITA OB IVindewiS 46 WASI I AERAsed AL Qés‘aﬁ%&uuz\/@%?egﬁ&t to Figure 3,

became the active application window overlapping the -19

inagie AR B PN 0 P90 36ksts ot sy ar thrdatipp ipesitanwiiel dhe desktop
spad3220f1 URBhMEY HpIRRISArRARSHRtNS RYOIRA MU MARIOMES S4ER: A5 plication

_drag and dr0ﬁ> operations with both application windows at or near full
window sadiqusHapihesrrlication®jndexr232with the application windows 232

and 234 in the same manner as a user might interact with the application

[63pvinduyiaén Thereslitopsioechal ehbvaupe theFetepyampiivaestion Qflustrative
9P lication window 232 would mqve that window to_the top of the Z-order
1m@v§r?&{?&ﬂa SbORERER Hin 98- SinEemddiveBipARERERE Wik receives a

cormaghtiecaitetdahihiseorodpdoy 5o fom sRaeed &.an siandoT hisesReRidbpplication

. command may bhe toggled offin whjch case each application window not
Wi RREREEAE PRl 2% SESIRR A Sofl IARSNE SRR ARABO B dows are

set apjkcaiban tindeive WhbtiR AREALHIRIL NP eI RhiRasedown form, where
nonaepg}l % g%ggi’ilgactjﬁ)vr\{S\}vindows overlap one another. In step 707, the operating system
determines whether a command has been received selecting an inactive application window,
either directly or via a taskbar button. If so, then in step 709, the operating system
determines whether the selection command is a special command requesting removal of an
inactive application window from the window management facility. If not, then operation
of the mode proceeds with the current active application being made inactive and the
selected inactive application window being made active in step 711. In step 713, the
previous active application window and the selected 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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[62] If the user were to issue a normal selection command selecting
inactive application window 230 in Figure 6 similar what was described
Wl rat$i8et to Figure 3, inactive application window 206 sel8EtBHWONG30633
swap relative positions in the desktop space 201 with the application
lsﬂvino?émgf&%ﬂ&%d%ﬂdi@wmeaméimwbplmatﬁansmn@dmﬂmmat step 715, the

op&HﬁHQBﬂi@rﬁ‘B@{g}ﬂR@s%g%r%ﬁg\Jﬁl%@%ﬁa%e?ﬁgﬁ{qﬁgcﬁe oW Q(iaﬂettggﬁ%nated or

showing the steps involved in an illustrative implementation of the pr

OtW?EiGHW‘FFls b Hothenmedrohainkesysieminstedvdben postemidahe application
Wiﬂﬂﬁ%eaﬁg%'ﬂ@@fé’ﬁ'Qgﬁ%%ﬁﬁﬁ&emg%—%%ﬁﬁ&éﬁ?ﬁi&ﬁ?%&e&m eilghvgindows may

application window is rendered at or near full size and’in step

notirhectieripisrc afothovidiauder arad seresishte hiddenheractiminzsipplicdtipnding on the
cirdingamneandrrrdgred iR aralgd.Agwn form, where none of the

application windows overlap one another. In step 707, the operating

sysctﬁ{? dete@nes whether a command has been received selecting an
[85]nactvE SsBiifichshestib worunaed smest mrliidandewendsuienhas sen selected

sucth@ndessiibed A9th! Res R RN BB FnHB IRITIRSS W g@ﬁrﬁbﬁ%ﬁ}g%‘q{} step 801
command is a special command requesting removal of an inactive ’

the SSIAREEHiSRARINE ARRISHHOR WRARY, it EsmaoNad diema dhiylist wétinkesive application
Wirﬂl@&féiﬁiﬁk{hdgéﬁ1‘bfnﬂﬁe@fﬂ@&@%%ﬂge‘iﬁ@rﬁUfa[ﬁﬁttﬁcii?{_es%p%éﬂQﬂeb«g\g?é%nt active

made inactive and the selected inactive application window being m

appeatanvidR Y 11 madepnetive wnd theavlstiedanplicaioncrirgdowidoade active. In
stefr B0 S aetest appifalion WRew VAR ISlglvR &%é@?'}ﬁlwgil%etr&eﬂlgﬁping the

previous active application window being rendered in a scaled down for
PreviqUsh S Live ARl ISpnRatBH M dSrrendieg sendel sefumsinstap i sn Eigure 7.
Thereatfter control returns to step 707. -20 WO 2006/118589
[66]P CTHUSA0RD/B3PEATdiol bf IRPpFEEnhnivastie srabeatioy é@’cE‘Qﬁ;]”c’h'é present

. s%lectedt en atﬁ%tgﬁ 71§éthe o%era,ting system determines whether the
Rt R R T B AN AP HEHIPTEPROSABI S ditafaned AReFetrexample,

publidhePisontey linifeenidtiminaiedatignysteie fo b aPBpiGARR System to provide
windows are ren eﬁa?d as %%propriate in a Z-order_presentation, where

the YEHOH FRIIEROMES HSSHY FEEHiRY iFirezeathedimainay M sdaishitecture
stored priniAEZadNisReRdTgIeR Ma@ﬂ@m%ﬁﬁr&é%ﬁg@&téi}%ﬂ%@&ﬁéﬁve of a 7~
ow

ends. [65] If.in sé(zé)] 709, a special command.request multi-win

ordeging it FALPRUL WIHAQNS oL A YRRISE: Aiselnitheredpeat dsasigeie epmponent
confignted|tshifiriée siepritdt iRl Swli SBAGHIS the Z-order at or near full size in a

desktop space and render each application window below the top of the Z-order in a scaled
down form in the desktop space, wherein none of the rendered application windows overlap
one another; and at least one application program interface to access the component. An
APT may receive a request to manage the application windows by rendering the active
application window at or near full size and scaling down the inactive application windows
in size, access the necessary function(s) to perform 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

-21 -



the selected inactive application window is removed from the list of

inactive application windows managed by the window management
WOo260i11838%ep 802, the current active application window is RIEGHEIRHETRAI633

and the selected application window is made active. In step 805, the

destuiatitgy BppHlate rwirIothss adie PR ligasionewindi iz evenkappful size in the
dedk@pRrsade unly RCHIRIGPRICAIRAWI RHON ki BE S IR WS SR U ARLA SR form in the

step 707 in Figure 7. [66] In another implementation of the present
deshipmirasevsiiubaignmeeighaeriass apnicationrrindy we Qrsromene yother.
an application programming interface (API). For example, public APIs
[68Thay Witéidadmytithi o SpesatingiRy SiRMMdasAH R TR aligiaY Si8Fdd9ing various
rovide . the varigys features of the present invention. In one embodiment,

aSTig s il e R ERAPRUSRL s TP B bPloRe vaspiieedrbudaese shillad in the art,
thafothracessiog datatapigteniativewf enbodidRARI L RBHARRIAY WINABWShade by

h on %é?ﬁ{: uter display includes at least one component configured to

thogg Rfsr g‘iﬁﬁﬁ&&?&ﬁ% ndight Riphsrioreseipaicpehisphebpronamele, each of

theislemesskiomhspdermediiendreaBsliARRICAUHYRIRAIRAINY SreneBibination or
the Z-order in a scaled down form in the desktop space, wherein none of

subeombinaBALHE RERE At Rl o Bes rmbsiimentoth B waH rlioibestppreciated and
undREedlibat HOAIABAMIGI AeP KR AGRRSH IS AQIERANAREOR AP MADirit and scope

receive a request to manage the application windows by rendering the

of theiDEeSSBp HRAERSHPHindbR SeGHABGR AsItBrsctarks deamrtsdonallprative instead of

restfiegliy® R ipAtient iReMeh. in size, access the necessary function(s) to
perform 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. [67] 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 -21 WO 2006/118589
PCT/US2005/030633 destination module to render the active application
window at or near full size in the desktop space and to render the inactive
application windows in a scaled down form in the desktop space, such
that none of the rendered application windows overlap one another. [68]
While illustrative systems and methods as described herein embodying
various aspects of the present invention are shown, it will be understood
by those skilled in the art,

-22 -



that the invention is not limited to these embodiments. Modifications may

be made by those skilled in the art, particularly in light of the foregoing
teachings. For example, each of the elements of the aforementioned
embodiments may be utilized alone or in combination or subcombination

with elements of the other embodiments. It will also be appreciated and
understood that modifications may be made without departing from the

true Wéi nlgn_scope of the present invention. The description is thus to

be regar a5 illustrative instead of restrictive on the present invention.

-22 We Claim: 1. A method for concurrently displaying a plurality of

appliGation VARAAWSI 96y Ro SR e SIRBRyIRG ArlPashFerappREation windows on a
responsive to a first command, rendering plural application windows in a

5 scalbePloGereemihe BnelesriepupidBdand rendering a first application

window at o feaKfll 828 ARtne ARsHIaP ShAG Y MBISIRERNERIBIWASdows in a

plural application windows In scaled down form comprises:. (a) reducing

Sthe pRaaiedppushtsminfairaision spasevrbrensgriokedégteprdicasieningndow at or

whergio, e Agaeihe Ggﬁﬂ‘gﬁ(é'gﬁégﬁwﬁér%‘?ﬁ%ﬁﬁgsﬂ’% Iﬂ?él’lj‘%ﬁ 11B&iBHAhdows

10 application windows; and'(b) maintaining the underlying functionality of

the phirsgal@pHextioformicadRksesch that content therein is continually

updated; angjesROnRNE, AGRBIMANd R And f
application vg?zd%éavl\?ﬂtagr %%gjr%ﬁggzg%n% dggktop gsgakg%?cv%ﬁ&erginor?odneg reeo
of thesgaling, aysliettitw daptteos saaingenriptaies fAirttlaime sepeeidatio of the plural

10appli%gﬁﬂgawmmﬁog\égg@dmethod of claim 1, wherein one of the first

15

20

25

application window and the second application window is at the top of the
Z-order and (byentapsainéngtiibe ofrtlerlyirgy dpplitiatislityintidheopliral application

licati ) | ] of clai L
reopo Rt O TS LR G

application wéspiowi/bélavsaten tgointhrdZ renderinmasatgrtiapplicetiaf tigdow at
fi d d licati ' . - 4. T .
et L R e WA R B PR ol Hon incows
selectivey laphivel fappicd Secondragppivcatien windows.

2. The method of claim 1, wherein one of the first application window and the
second application window is at the top of the Z-order and overlaps the other of the

first application window or the second application window.

3. The method of claim 2, wherein in response to user selection of the one of the
firstand the second application windows below the top of the Z-order, moving the

other of the first and the second application windows to the top of Z-order.
4. The method of claim 2, further comprising:

(@) inresponse to a third command, selecting a third application window, the
third application window being one of the plural application windows;
(b) rendering the third application window at or near full size in the desktop

space;
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third application window being one of the plural application windows; 25
(b) rendering the third application window at or near full size in the
desktop space; 23 (c) 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 other plural application windows and

the other of {fiprEifekAng e HRASMARICARORe WDBIRYEAHEAtRH AN HIGS ot the

application window and the one of the first and second 5 application

winddABC e iR dpipicafeHerife SopB<m eLe B R RsECaphREB DN Of the
windeynat pe dPapfiéaBofrRifes RERMAREShaRsAHETH %R aes ReBHeaRpMcation

windows. 5. The method of claim 4, wherein in response to the third

comnfdREANE AMRHAR e HITEARH HHRILWI RHRE G HE 8nenef finst fitiskiand second
Seco%grﬂl%ﬁﬁ%ﬁt@ﬁmdﬁwgm@iﬁ%ﬁ{gtRﬁtﬂfﬁQﬁr\%M@ﬁbsﬁW@rM@Jél@V\?the application

positions in the desktop space. 6. The method of claim 1, wherein o
rendeMig@saEdhe EibIRiatitn 4vidBivage drarHaly ralssseesh hfeodaskapplication
spacesipRKEses positioning the second application 15 window in a

location relative to inactive application windows as dynamically

determined by a computer system. 7. The method of claim 6, wherein

dy”a'%‘.ica"yﬁﬁ‘é%@%ﬂﬂ&%ﬁ'&?aiHF@,tWHleF&RFW%EB&H?&%W%@HHP&?B@ﬁnand the third

windows comprises determining the location based on 20 available

deski@ppaiie)) wiideveRRddiienae idhebti aubisraascip b, Widaws at the
total poumiieh oL IRRIIAGHS BRENEIHBHIdRYR: Feskitp Gikod of claim

1, wherein rendering a second application window at or near full size in
the desktop space comprises positioning the second application 25

windeyv in a{9eaHom _%?Biéfii&%ﬁﬁﬂ%y?m?ﬁﬁ?gn Q?e%@%ﬂ&ﬂi%ﬁnv\r@dow ator

wherein swapping relative positions o ] pplication'window a o
the onedsffthksizetiaritesdesiiaragsicatonisaIoNesitiottieg tbp efapied application

Z'Ord\?ﬁdaot\r/\'/e. [ Heflfb%gtﬁﬂf"?a %ﬁﬂ@gg;ﬁ%ﬁg&%@?ﬁgﬁgﬂ Q/\Hﬁ%wgdas dynamically

application window at or near ktop space to a same
relativietpagities Rysaiseropeesfaysiefitst and second application windows at
the top of the Z-order;

7. The method of claim 6, wherein dynamically determining the location
relative to inactive application windows comprises determining the location based on
available desktop space, a size of the rendered second application window, and a

total number of the inactive application windows.

8. The method of claim 1, wherein rendering a second application window at or
near full size in the desktop space comprises positioning the second application

window in a location preconfigured by a user.

9. The method of claim 5, wherein swapping relative positions of the third
application window and the one of the first and second application windows at the

top of the Z-order in the desktop space comprises:

30 (a) rendering the third application window at or near full size in the

desktop space to a same relative position as the one of the first and second
application windows at the top of the Z-order;
24



24 (b) rendering the one of the first and second application windows at
the top of the Z-order in a scaled down form in the desktop space to a
same relative position as the third application window when in a scaled
down form; and (c) transitioning by animation between both of the
positions. 5 10. The method of claim 9, wherein transitioning by animation

between both of the)neatiNgytREuHESSEthi BtANENGEBRE B RRAEAIIPRAOWS at
window to at or near full size in the desktop space to replace the one of

the fitbe AP S8 faokpRfik-aiaralRmheRus farmhen the dspkinnsaagednrsams elative

(b) shyieiae HRarengird Hb?lfﬁﬁ&?%ﬁ%ﬂ?ﬁ/wm@ﬁ@ﬂéﬁiBQ@/W%@Fn,ﬂaﬁd
top of the Z-order to a scaled down form in the desktop space to replace
the third applicatiottWRBHOMREPIRISIER RRIWRSRHERENES the pasiions.
gmethod of claim 4, wherein the third command comprises issuing a right
click while hovering over the third application window when in a scaled
downdrm, HrtIMeHAEIRf ¢l thPoveesifindrRNties s yiafneanondeiwean both of
first C@@H@ﬁﬂfbﬁé‘é’o‘mﬁri%md command. 20 12. A method for
concurrently displaying a plurality of application windows on a display

screen, the method@dHYYisH e EHENARB! i atinn MEKIP thid 3hobRreay &ull size in the
WindQsMBHEKD A IPREES thESIRES NG Al arive ARRISNRnRi Of fdows at the

plurality of application 'windows in a scaled down form in a desktop space;
1025 retenihéha Aretdasicaibn at one of the inactive applications; rendering

the selected inactivg applinaHg DA EFHRCHYS ARPUCHIRIaBIRSRAlMdows at

near full size in the desktop space; toggling off the window management _
modeNedepiofribealsesisn P Sedeatad dlamar fiormnmiig dagitian spaeede fiaplace the third

inactig r@{% uﬁﬁgg\m’vﬂgmﬁ QQHQI%H’Q%WPFHW&“O“ windows in a scaled

down , to become an active application; 25

15 11.  The method of claim 4, wherein the third command comprises issuing a right
click while hovering over the third application window when in a scaled down form,
and wherein the third command is issued distinctly from the first command and the

second command.

20 12. A method for concurrently displaying a plurality of application windows on a
display screen, the method comprising:
receiving a command that invokes a window management mode;
rendering all inactive applications of the plurality of application
windows in a scaled down form in a desktop space;
25 receiving a first selection at one of the inactive applications;
rendering the selected inactive application as a first active application
window at or near full size in the desktop space;
toggling off the window management mode;
receiving a second selection that identifies another one of the inactive
30 applications, of the plurality of application windows in a scaled down form,

to become an active application;
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rendering the identified inactive application as a second active application
window at or near full size in the desktop space such that it is displayed
at a top of a Z-order that includes the first active application window,
thereby adding the second active application window to a group of 5
active applications; toggling on the window management mode; receiving

a third selection thags@leels el anatise@nR-elilkedpartreornpRligadiensd active

of the plurality of application windows in a scaled down form, to become

an active apPRUSRIPRaNHN IOV @6 Meg the | sursd Ehgcteaomeranastich that it is

application afsp|Hyéd éﬁl%ﬁ‘t@_rﬁ@f"&?iﬂ@mwiﬂ%W@hﬂfe@Qﬁé fﬁ“sﬁi&ﬁi%tﬁﬁplication
desktop space such that it is displayed at a top of a Z-order that includes

the first activV&RSHHCENERPNAHHON (Hh epeoRdagH R ARRI A HHaNaMiRAOwW to a group of
application wiagRwdgibRierguP of active applications and removing the
second active application from the 15 group of active applications for

previously being at!89845p o the WiaHawr MANMERSISNETBOMEL, the second,

and the third selectigns\axg lSHHecsHNea:RITHRAE SE18QREGE ZRother one of the inactive
applications, of the plurality of application windows in a scaled down form,
to become an active application; and
rendering the selected yet another inactive application as a third
active application window at or near full size in the desktop space such that it
is displayed at a top of a Z-order that includes the first active application
window, thereby adding the third active application window to the group of
active applications and removing the second active application from the
group of active applications for previously being at the top of the Z-order,
wherein, the first, the second, and the third selections are issued in a similar

manner.
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