| NTELLI GENT GRAPHI CS | NTERFACE | N A HANDHELD W RELESS DEVI CE BACKGROUND
Smal | handhel d el ectroni c devi ces have becone ubiquitous in society, and
peopl e arwohenorvszg nore and nore dependent on these dePCTAS2410/081904i N

i nformation, communicate with others, provide entertainment, and perform
financi al transactions, anong other things. But as these devices becone
nore and nore capable, the graphical user interface (GUJ) that a person nmay
use to operate the device has remained rel ativel | e and crude, thus

by event | hg. ¢ S THAGACERTHRABHGSNDITE KA S ONIVHILR S ESS o of the
devi ce. BRI EF DESCRI PTI ON OF THE DRAW/ING® Sonme enbodi ments of the invention
may be better understood by referring to the foll ow ng description and
acconpanyi ng drawi ngs that are used to illustrate enbodi nents of the
invention. In the drawings: Fig. 1 shows a nmulti-function handhel d device
for wireless communications, according to an enbodi nent of the invention.
Figs. 2A and 2B show category- apB%KHQER@NmHhtrices according to an

enbodi ment of the n. cube ord ng to an
enbodi nent of th&@% lfé%ﬂtronll—c &Vlcﬁ“§ HOVE Come Ibrq(uugﬁS1 UBE i spPeoylieng an

App|icati@ﬂﬂk&@ﬁmg&ﬁﬁ@ﬂﬂnﬂgeﬂQmammembmﬂ%ﬁEmkaﬁﬁobﬁ$JMhMﬁﬂbnpn Fi gures 5

and 6 shOM/a hics format f.or def.ini cl.ust ccordj to an
ambodi ot RRe M sHEroRrovir e lhand e R gl Beas f or
choosi ng amkg bibiek thihgd rms anthcglel débeoBhe MOrctadd MmokSEpablackographgl t o an

enbodi nent of the i ntion. DETAI LED DESCRI PTION In the follow ng
descrilSti &5 “HEFE%.@P &@Qﬁélﬁée PPN Ay Wieltg opgrade thedeyigs hay re%%‘éﬁ@lﬁtwax

i sunder st @pgh1¢ hatcrerbedi sin®fhe ult® floAvieihE QMM AR tRL oPIhRChp6REcb L hout
these specific details. In other instances, well-known circuits, structures

and t echnitkfuls¥ichave not been shown in detail in order not to obscure an
understandlng of this description Ref erences to "one enbodi nent”, "an
enbodi ment”, "exanpl e enbodi nent"

BRIEF DESCRIPTION OF THE DRAWINGS
15
Some embodiments of the invention may be better understood by referring to the
following description and accompanying drawings that are used to illustrate embodiments
of the invention. In the drawings:
Fig. 1 shows a multi-function handheld device for wireless communications,
20  according to an embodiment of the invention.
Figs. 2A and 2B show category-application matrices, according to an embodiment
of the invention.
Fig. 3 shows a virtual cube, according to an embodiment of the invention.
Fig. 4 shows a virtual cube displaying an Application face, according to an
25  embodiment of the invention.
Figures 5 and 6 show a graphics format for defining a cluster, according to an
embodiment of the invention.
Fig. 7 shows a flowchart of a process for choosing a method of presenting
information to a user, according to an embodiment of the invention.
30
DETAILED DESCRIPTION

In the following description, numerous specific details are set forth. However, it is
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"various enbodi nents”, etc., indicate that the enbodi nent(s) of the

i nvention so described may include particular features, structures, or

char act erwetznmgi4782at not every enbodi ment necessarily i mcira$es obm®4
particul ar features, structures, or characteristics. Further, sone

enbodi nrents may have sone, all, or none of the features described for other
enbodi nents. In the follow ng description and clains, the terns "coupl ed"
and "connected,"” along with their derivatives, may be used. It _ should be
under st oodngdigpod thetsmbpdiments g the myentionragydeecpraesiced midhwphesespecdizch ot her .
Rather, | @A th iR GRROUI MR Sn o EAANGEEGHS ahFrottffithel Rukidi kol e that two
or nore elenents are 1 n direct physical or electrical contact wth each

ot her. " Colpire'defag ingrder toptoi abddueaareundhmtanding oothisdesceipadrenent s co- oper at e
or i nteract wi pleaEN (9L AR mp BN chdSn MK Rl Ok DEna Miflifcect physi cal
or electrical contact. As used 1n the clarnms, unl 659 Ot herw se specified

t he use of‘varlves embediaéntadetecindicets thiat iheshibpditeatCo nbthe ifviehtiiandd destibed to

descri be a co el.enen nerely indicate that different instances of |ike
o emente D18 AR pE R e SR s B SRCE SV oI RREE ™ he

el ement s secedasidrindadks megiartivalar featirg] st@btuse qitehaesterBtith urthicerypoeal | vy,
spatially, in.rankin or in any othe nner. Various enbodi nents of the
hvent i on CHRRGUBENS ST SREOEE: 4T SRS GF E PO AES Bk OBFT har dwar o,
firmvare, capddis@htkware. The invention nmay al so be inplenented as

instructions contained.in or. on a ccgaggut er -readabl e rre%! um which may be

read afd execul®efe Rloyis dsicripgeisandrciiiag i termsy capplyl’ @nd eqonpictrdnce of “t he

oper at i onggie $6thitRedIcRes RN maf be AU tEhot18 BE aldcBstdBRAhH MeSBY rhd Wb Hete any
mechani sm for storing information in a formreadabl e by one or nore

conput er s Intensied ascwinpians far ghpiiete faghes db puticibdicbedigpnisncPngeted Fangi bl e

storage ngeliufindidenhAwd Ut mBQLIchlells bRn URedt BREI AN NEITRIRI onfalBMr  random
access menmory (RAM; nagnetic disk storage nedia; optical storage nedia; a

flash memsksh odesyi dequpisdc is wektotiediente thitteb @ Srorerpigmans casperatesr deigesti be
S A A G D s s T L
t hrough a non- dehbicd imthdiclamms, Thlesstadhramydoepscifiod thempd 9f thherdinehasljegigsci at ed
oneant ennalht T Vel (B KbEh R SolB TR 20 Tone
pr ocessor diffin@rt estahes o&bkeoel¢mantssare bangietpnall $o, hilnd e gox ihtaeded nd smrpthhat
represent tl(ljeae eameaﬂ[[]sdsord%s%%iogc? r%us% Ibg pna'c{ gslvénhsrec%yegge, ecither temporally, spatially, in
20  ranking, or in any other manner.
Various embodiments of the invention may be implemented in one or any
combination of hardware, firmware, and software. The invention may also be
implemented as instructions contained in or on a computer-readable medium, which may
be read and executed by one or more processors to enable performance of the operations
25  described herein. A computer-readable medium may include any mechanism for storing
information in a form readable by one or more computers. For example, a computer-
readable medium may include a tangible storage medium, such as but not limited to read
only memory (ROM); random access memory (RAM); magnetic disk storage media;
optical storage media; a flash memory device, etc.
30 The term “wireless” may be used to describe circuits, devices, systems, methods,
techniques, communications channels, etc., that communicate data by using modulated
electromagnetic radiation through a non-solid medium. The term does not imply that the

associated devices do not contain any wires. A wireless device may comprise at least one
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the antenna that represent data, while the processor may process the data
to be transmtted and the data that has been received. The processor my

al so procwexomniaes24dat a which is neither transmtted noPCTaseIwms’994 n
various portions of this docunent, the terns 'situation', 'context', and
"status', as well as derivatives of those terns, nmay be used. Wthin this
docunent, these terns have specific neanings. 'Situation' pertains to
external conditions, that is, information gathered by the various sensors
in the dewhierna grlegshinerrpdiel salsatione BAMPLY BNt ERitenHRIOCESEOTt Weergithgi ce based on
those sensgfio tlRis sigRRluch BRUDnIAK.dARLASLIEA HERL OB ARURSLEH L hr ough
radi o communi catlon, "a cane?a, a m crophone, a notion and/®r orientation
sensor, athd agnnsdnaigoprescat dampdrlathgpeocssnsony, preeass thfldere ¢o eotraismiteds ni ght
be af f ect ey B bl ARTeSn BELIQNhe BEeSUHRLAQNRL AN S iflagener al does
not consider the user’ s actrons dir ct?y, only the sensed 1nputs indicating
condi t isongecigher Gamalittadmot teecidal/i ce. ' Situati onal awar eness' involves an

anal ysis of situation to determ ne situation-rel.ated factors.that may be
useful . ' Cont ei‘%vaﬂﬁﬁsspotﬂéona(%%g&i“t QRSP e S%lf?tlo%ecé"éte’t‘%é‘ngsstéarmsi s, what

t he user iaswdibanderiamileonf thaselterks] ayt e wdod.i Withinehik doaument, dret ke user' s
preferences. Thi.s may.i nclude.consi derations of what .the .device is doing

(1 e rode TRiF TR PENEO oy R84S DAL FHEMS Radiify bt SRS SBrng ran
etc.). Conh@xidBRhcahtousconstsdethellesits b Gddrrell 2@ ESnditiine Bxterdalpadic
activities, reactjons, and deCiSi§%§ previ ous| under sim|ar

mad
condi t {Pondevigibaserken thesssenser NBHE Orgm%w%@glflﬂ%wn patengiereder at i on of

envi r onme i 3hgehf radid Q6HmuSitdtibal 4 @nctd)d nGEOHIRRE, ABNiICRAABL HRStBVeEdnaR; For
exanple, monitoring of the user's physio gglcal state (tenperature, stress

level , br &diehi g oretiemperaiighenspe codSpuereditiarsiightbs #iecehy f BiFEs ext er nal
to the deyigml RulindiHabaddfsRliS Genbfl SRR abAShEM: SR sEX activh\alircbdle user is or

m ght be d0|n€). ' Cont ext awareness' involves an anal ysis of context to
det er mi ne oglyrihesenyed|ippuesdndigating cenditiens cxaipalje thesdevige.. “Stheionelr m * st at us’
consi siS Qfyahddahiks af gﬂ'ilf?fs’l: of sRiatBR Wdete?%;n%ﬁ)s%%%ﬁ)n?%@ BRRPs tﬁ?%im&ons' st of

cont ext awareness, situational awareness, . I'n situationa
awar eness beogfitlext awar eness, and status awareness, the factors being

id d ‘ {>m t f i I t
consiSer o6 oY AL RS ol Rl Ay ki SONEL A6 gl v o

en no ﬁgrtlcu ar resufPts or type
of i nf or mahd/onis hkdy lredninsipdoiufd, ed] thabdert actfoesesrebhibmay include
considerations of what the device is doing (the mode in which the device is operating, the
20  applications being run, etc.). Context may also consider historical factors, such as past
activities, reactions, and decisions previously made under similar conditions. Because
user actions may sometimes include a consideration of environmental factors, situation
and context may sometimes overlap. For example, monitoring of the user’s physiological
state (temperature, stress level, breathing, etc.) might be considered situation (conditions
25  external to the device) but would be also be considered context (what the user is or might
be doing). ‘Context awareness’ involves an analysis of context to determine context-
related factors that may be useful.
The term ‘status’ consists of situation, context, or both. So status awareness may
consist of context awareness, situational awareness, or both. In situational awareness,
30  context awareness, and status awareness, the factors being considered may be limited to
those factors that are considered relevant or potentially relevant. On the other hand, when
no particular results or type of information has been specified, all factors may be

considered potentially relevant, and in some embodiments the device may monitor and
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considered potentially relevant, and in some enbodi nrents the device may
noni t or andprocess many such factors on an ongoi ng basis, even though there
is no i nmwoizatoeidmezed for that information. Various enbodCwarse&oos79vhe
invention may provide the user a conveni ent graphical user interface (GU)
to navigate through a matrix of categories and applications, may conbi ne
mul tiple applications and/or data in ways that are hel pful to the device's
user, and/or may autonmtically present information based on status

awar eness PracRyg. many skehviacters ey pogoingdieiorey el thera seo imawiists noed wi r el ess
comuni cateh QRS i BGERLAI Ng to an enbodi nent of the invention. The
illustrated device 110 is shown with various conponents, such as a

t ouchscreen (aVeowskmbedigicnts pbthdinyehtan mayrmseyije the @seaﬁdomnrwrggaph}cals, and C.

Lens 130 I§er%t§1@ac%'&§w %@é&%teﬂﬁ%ugﬁ hﬂﬁlxeaftcgtlé%b%e l’lcydé)gllpdltIGI’lSp era on of the

device's canera sors, out devi y al so be
i ncl uded [combiae ewktple appbeationvangdiondata amesslilav eredllelpﬁtlecrthﬁ deti¢rés weawi ng.

Al though tLhGo! LLUSHE LGOS G0 1aRalish BISRI G SdhudR.flgulng @ particular
shape, prdport 'éh > ana" Apparan e W' th°y varlous ENENt’s | ocated in
particul ar | ocaig DMwstahnﬂtufmcﬁm h'mdhmbher aelige fanwhréll% cuamunidsticarbodi ment s

f th t be | ted.t I ph I
Cont i gur abrOR s Spmgt b af b RelRed R Sl RO AR mave

di f f er ent vati@gso@peicors, Wi ﬁsearteﬁkths&hca]r(e%ubmsﬁlhemplab&ré@;taaoeedldel sewhere on
t he same |de or on(Péfferenb S|de of deyi ce, etc one .enbodi nent s

t he ov18ral IR AP E- 81 ¢ heciitdvl Edlspr O‘ﬁ%lv Y ?é‘P@ﬁ{erItaH}éﬁls 1°"Devi ce 110

may al so iongleWdedcd y&ﬁﬁdr@ N@dhbrd ButthAY, saikdreloaptt G RIcCALY MRo bd MEYEN | OUS
vi sual , audi o, and physical inputs, and faqor various visual, audio, and

physi cal (?Hftaﬁﬁfl%”h%‘%/Oc,aéOlﬂféCqu%{Yﬁ?IW&rHH@eéraﬁ’ﬁ%essor a menory, a canera, a

radio for wrehaps haEHNGGREIIeNS: Woli dQR&S asBaVih € 8 PartidlIsh shafel OUs ot her
conmponents, which may be used to acconplish the functionality described in

this documERPIioAd@BpSRrenep MibaeTion clamenisilocaicd impadiautiilecatiansethising er f ace A
][“J' ti-fungg &&nﬂl@%g%&'t}%‘v@ﬁ&ds%ﬁibSdlﬁl%}{ﬂs SRR e RESn RIyoTBONmHEEH Yhis f uncti ons

or the user, 1nclu communi cations, data retrieval/presentation, data
anal ysi s, pglttlh’eldmh}'ﬁgal calrfegumtlhergor cKhiegle, ift gerot trobslimenys the byieant ovapred by

specific %Q (ﬁ dlff@r’eht%&e?&f&%r%{ﬁeren‘?% eOha¥hbG A, BE"}Xca% e‘?s%ﬁer& g%’Eh%tsE&l@ ve,
process, present data in a specific area of 1nterest wever, a
parti cul amdappbn disiticorsies ogthalde\rrw,/ ctoe Iusa@de ¢mbcmrﬁehmthmw®zrlbﬂnspe of the
device 110 may be different than shown. Device 110 may also include functionality for
20  wireless communication, for various visual, audio, and physical inputs, and for various
visual, audio, and physical outputs. Device 110 may include a processor, a memory, a
camera, a radio for wireless communications with other devices, and various other
components, which may be used to accomplish the functionality described in this
document.
25
Category-Application Matirix in a Graphics User Interface
A multi-function handheld electronic device may perform many useful functions
for the user, including communications, data retrieval/presentation, data analysis,
scheduling, and others. These functions may be performed by specific application
30 programs, each of which may be able to retrieve, process, and present data in a specific
area of interest. However, a particular application program may be used in different arcas
of interest, and may be used in a different way in each area. In conventional devices, the

user must choose the application program, may need to select the particular configuration
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of interest, and may be used in a different way in each area. In
conventional devices, the user must choose the application program nay
need to swbeoto/mhs4parti cul ar configurati onof the appli eariuseomioatosappl i es
to the particular area of interest, and then retrieve the data for that
area before any useful processing can be started. In various enbodi nents of
the invention, this process may be streamined by presenting the user with
a matrix of choices, in which one axis of the matrix represents areas of

i nterest OFseppiigatien thetappliss o e Partipulprseseol énterays) aad fhengefeicyatbe dther axi s

represent §,,.400 lafe%%%fo%% uIctFFl eﬂééc%ﬁsd?&én %?%t’allté’d S L Qidus bRALAHGBnL DERpEBL M X Of

category and applicatio tions to the appropriate conbl nation, at
whi ch poi mtventia, thesiroesmgy bastsamtinadadlylpyeseingitonser wieh appiispf cliess,

appl i cati %‘wh?%%ﬂ &)%)eofltlﬁkdﬁigtgk?%r&grﬁ b @IT Hﬂt%st%ggelgc?%}s caft d;"%thgg:—io' Ce.

This matri x may vari ous orms ment s
mat ri x 5rra;exebmlpso,eméltiteeadleagmareprasenmapphm;ls themhertnm easbrscroﬂnhmugual I y
rotate to fferent sel.ect i ons,. . Begaysaetht e cub tua! r at her

t han physut%egaa Qi‘ THRFOH MG BPECEE S SEUHE CBhEn gpbryRLES e)COP‘ﬁma{“B‘he six faces
that a physidhaloirt theelewoeimdy li)lﬁoﬂnatmalljetbtrfle@e thEhgpropliae amyich®ns witlathed 1 n t he
di splay in vari.ous.wa t not limted to: 1) rotating physical
control  whEhfakedsant ?}lt’é?B\?chgﬂa%” %J]B)y:&lck trackbal |, touchpad or touch
but t on separ at €hik i Mgy Beadighsed @eario fofhdNTh 3 métthbdditlénte eeingatiat physi cal
" ooenab oo Bmar bl S ARGt TR ue ki el SRR OG5
Figs. 2A anectdBs. sh@uwisdlddubd B vidlaeBalcY thapphyskal itomy B hbl €SrescdtmOrcdi Ng to
an enbodi nent of the jnvention. The | abels shown are for example only, and

shoul d notoHesstbasihgsrderesthes mphyvaicelsabomoylh ke foded 91 dhe gehsineviiat may be

used. Fi gSetatddin RBIENaPRlvaBHRW Ayl QuSHRSut Pdithnﬁt%&n?rl)?&ﬁm’lg%yﬁa‘ﬁ”pl e of the
categories and applicdations that may be selected with the cube. A visual

exanpl e ofcontipd wagdheon he dpiaem 2) Adyatieks traqklelh éagichpad of fackhbyttonsenagte exanpl e of
Fig. 24, tfltl')ﬁ{tﬁe %@hs@ébﬁ 'opE1ﬁ1lgp1q§l§1r&ut%@trlontanﬁ1yg§é4'cgl?trcfrﬁé(w&p%'j ﬁltag%ﬁlgm | abel ed

"Wor k", " , exanple; to represent dif areas of
a user's Iﬂng@ar) stylvh@r ethﬁl‘e@'enhf@t @pr@ﬁSfaﬁ@mémeenﬂtat phows dire cabe rrsdearataX-t he
preferred.f{ Elétdegggl may be different within each node. However, sone
enbodi nment's Ve onl y a single matrix. Wthin each particular matrix a
col um of cat eﬁrgs|2e°sand52Mhowmuluipltzbzgegozjﬁanpﬂiaatiorrmatﬂhes acoedset) aM t hi n that

o 41 pi o FaPPAERRTT Ao SATTrE Y shoo BTG A RAEPShiv R SRV FRRER
avoi d ol utcomsiderad a limitation on the possible labels that may be used. Figs. 2A, 2B do not show
the cube, but rather show an example of the categories and applications that may be
selected with the cube. A visual example of the cube is shown in later figures. In the
particular example of Fig. 2A, there are multiple modes that the device may operate in,
labeled “Work”, “Family”, and “Play”, (for example, to represent different areas of a
25  user’s life). There may be a different matrix for each mode, as the preferred functionality
may be different within each mode. However, some embodiments may have only a single
matrix. Within each particular matrix a column of categories is shown in Fig. 2A that may
be accessed within that matrix. It is expected that some of the same categories may appear
in multiple matrices, but that should not be considered a requirement. To avoid clutter in
30  the drawing, only the categories are shown in Fig. 2A. Fig. 2B shows an expanded view
of a single matrix (e.g., the Family matrix), with the row of applications that may be
associated with each category. To select a particular application, the user may first select

a category and then select an application within that category.
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the drawi ng, only the categories are showmn in Fig. 2A. Fig. 2B shows an
expanded view of a single matrix (e.g., the Famly matrix), wth the row of
appl i cat iwootoars2zaay be associ ated with each cat egory. PTO/USed10087994
particul ar application, the user may first select a category and then
sel ect an application within that category. Al though sone of the
applications shown are well known and understood to be avail abl e t hrough
particul ar software packages (e.g., "Voicemail", "Calendar"”, "Email |nbox",
etc.), other iAdhewheemeapithe eppliceivss oy naes vell kipwinand gagsosend tobe a
collectio ages, j ngi € @ i cat ien..may sinply
be a way '? Bg%gﬁ‘ﬁrtﬁl\ég{lﬁggg&gackaa%lzda?ar]gteg&ugé’esﬁuof&v&\gg’.’ ?ﬂb%c{%ﬁérﬁ??llg? ances, an
appl i cat i drboxRate.) sthemndiesiedeapplientiphremasaactialy bagomppsedafarpollectionbf ect i on of
data that - and/ or
sbéwﬁg h&%%%@%d B 19&1&6§J %pﬁggagoﬁl Hﬂg Eﬁ‘?@%ﬂs’é % ﬁ%ﬁ tt% ch%Bfﬁ@%ﬁ? .

may represent on taken evic erm’app ation',
as used herdiagss is hosdfid wagt Iibethetafistanech, arogppheatioowayis itdicatadah ermaioul d

i ncl ude botah rsqftr\{x{aareug c%aggﬁal(hg{' itQ * Si Q%I e _or rrurl timg)l ee) atdaracti ons
taken by the GEOTRE OIREPNGT T RS aRTLInO8RY OPC P e LB 4K SALE#S 1 n some
enbodi mentpsckagdseamlpp niag atprens: adlhotivn thl@ntbhehardegiot. Tlhiustthetematappladayioniny be
general application .d,, “inbox" for enail ile the appli.cations
Thonn t o Bhull BpieAnyh Bty b ¢8Rt prEoy BTG rhaos P i RAEOERE Nob, o
"Cal | Monmpackagdstieitiehangy or miltiple) sndexaomltgken bl eealeliSe Anclini®’ cat egory that
the device wll displa Li rst when the matrix i s accessed. In sone

enbodi ftentPESeh{o8 Oirg agﬂt BUSE a ' favorites' category whose applications

provides a shordGiie chi®odidRnIDEE afplieAaHiHoWwnUS B8R righnGtthOnalsblyymayeet her
those favorites are determ ned_automatically or_ sPem fied b%/ t he user. This
1

exanpl e ale8¥rEABRISALONS Seet TIARY framayo mpile dicapplitietaharsbio holclprayi £y
various opghalipiaic el aPRi®iRe” SHHR waE, PUtaionl i dWhkEhoh®: 10gin ID s,
ringtone settings, enmail accounts, visual themes, audible alerts, and maybe
even the cont eft@isgramplp.dhamaisaghee Apiseery dhaf e deeieq Wikl disphey fegitvdgbri es and

applicgti %n&tﬂms%’g%&d%ﬁ Dk dolbS affRthnls! isBRA/ Al bteile-farvoﬂit@?%ht%%&?y be defined

by the user, may be predefined in the device, may be automatically

gener at ed Whysa dpplictivigaoidesadhoitcuy trthomestdeer vantly arcl, furptionadyy, vdicdiet er mi ned
by sone c i I f . tflar ati r...Nn which
t he vari oglggg%:g‘t%é}étgg?rggetgﬁﬁﬁgipapFolngdtg? iﬁgfnogggggﬂﬁibgﬁ%gg%}-ﬁggex%é&?raldg by the
user, may shevyr ‘sdefigshedegory tbhdowd e we, to seegifpearawt opmeitional dayangemer at ed by

e o RO AR BTSSP o LTI, 0T
20  audible alerts, and maybe even the contents of this Category/Application matrix.

The categories and applications contained within the matrix and/or their labels may
be defined by the user, may be predefined in the device, may be automatically generated
by the device based on various parameters, or may be determined by some combination of
these or other considerations. The order in which the various categories and applications

25  are listed may be defined by the user, may be predefined in the device, may be
automatically generated by the device based on various parameters, or may be determined
by some combination of these or other considerations.

Fig. 3 shows a virtual cube, according to an embodiment of the invention. A
‘virtual cube’, as the term is used in this document, indicates that an image of the cube is

30 shown on the two-dimensional display, that the two-dimensional image of the cube is
nonetheless supposed to represent a cube having more than two dimensions, and that
various faces of the cube may be displayed on that two-dimensional display. In some

embodiments only a single face of the cube may be visible on the display at one time. In
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Fig. 3 shows a virtual cube, according to an enbodi nent of the invention. A
"virtual cube', as the termis used in this docunent, indicates that an

i mge of wbeonules2ss shown on the two-di nensional displ agT/ushan/o0819e4

t wo- di nensi onal inage of the cube is nonethel ess supposed to represent a
cube having nore than two dinensions, and that various faces of the cube
may be displayed on that two-dinensional display. In sonme enbodi nents only

a single face of the cube nmay be visible on the display at one tine.
| not her ewBsHfRRdEents, {0 Srmere fases maehe ahayn@e theHbyry s oneHened kgl at one

time, altRoHOB OREcGhy! RANLR ESuBRY hf, SRR BhiySHE fod @dcelssf@&fameamgl e that
only one face Is reada Is is t e exanple s 3, 1n which
three adj achaexadmbesoanen Figsy, i ehichdreanmljagent fases aro NtSlbﬂfab@t qnév thefdatbl e.
Wthin thi e | ess
specificaﬁ%§%? %ﬂgatg@hggm%(kﬁygﬁggﬁewﬁﬁﬁ%ﬁfn ah%?%éy%&ﬁﬁ un #%hchscreen 120
may cobrespmﬂﬂmﬂpHMmmmhs$¢ﬁeﬁwﬁzmbmf Fig. 1, while the |nages shown within
the display na part es. shown SCr 0 mhen t he
virtual cube |§“§g| mn%ﬁ 1w%“W?ngg§Pm¥u?nﬁpmgﬁgkmﬁdwﬁmgigpnay represent the
face of thﬂnbﬂhﬂn@@ﬁ&h@&n@emngwghqurmqu@ﬁnuﬁemJmmﬁﬁMKWh&mbotton1of t he
di splay are homn hot 320 ma used shortcuts to
Vartous opBReren SR NREEs B R otk atothdl ar EEYie s EEe By usi ng t he
cube to S@Qjﬂ@@lﬁtltﬁé faye @ahd éhlb@ughm%emgt‘sladwr&eltmisbromesitﬁ@s@ttoﬁh ¥fthot keys are
shown, but . a S|ble n er of _hot keys e shown in the display. In
sone elﬁbo&fSH@%@ %‘H‘&l?%@ﬁ%t et %zeyvghlﬁlhé%gaé%g é%@@&cworfﬁwwg theminto
the i rragespé%lﬁcm@pﬁuaﬁmsauatwmum@m&m&@éds@%ﬁ%g iRl cubBRaqiciBly gon vari ous
enbodi ments, the mappi ng between a hot key and its ap | ication may be
pr eassi gnéougheyveHe S%lsfé@infsteéﬂ By hetdeyvae shovey butayy Fesialsmgmhei E4Pl y assi gned
by the deyiganlasedo@nini@e Hlﬁ%ﬁy ClhisbBE E@boBMERs, a8diRbal RRtkeld MAfRd to
frequency of use. In sone enbodinents, a hot Key may be napped to anot her
set of selaegstsophy moxingdien Mtorihelimage in e displan thigishiaprepinie canirok orre
enbodi pent.s..ndhe,s abel of each hot key nmay be changed to sonet hing
meani ngf ul when the hot key is initially mapped to an application. In other
ermbodi nent s, t Fevahiges debpdinatél themyappiggrbeteemehd figeehd isapglowtioremiobl nent s,

10t ey AR I IR SRTRIUNE L0 RAPE SR RU L ERARIR i (1 the
t he Iabelbﬁﬁﬁbeg@mqmcn@n&hOMHmdmtmnham@@e)ﬁmmmumpfoﬁzﬂmsnmube face to

embodiments, a hot key may be mapped to another set of selections rather than directly to

20  an application. In some embodiments, the label of each hot key may be changed to
something meaningful when the hot key is initially mapped to an application. In other
embodiments, the hot key label may remain unchanged. In some embodiments, a hot key
may map to the same function regardless of which node(s) within the Category-
Application matrix are being displayed at the time.

25 In Fig. 3, the label “Category” is shown on or above the top of the cube face to
remind the user that the icon being displayed on the cube face represents a category, but
this should not be considered a requirement. Operating the cube may involve ‘rotating’
the virtual cube about a vertical axis (rotating the displayed face left or right to produce
another face), or rotating the virtual cube about a horizontal axis (rotating the cube face up

30 or down to produce another face). In some embodiments, such movement may be
triggered by the user by touching the displayed cube face with a finger or stylus and
dragging the finger/styus across the touchscreen in the desired direction. In other
embodiments, such movement may be triggered by the user through other suitable controls
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rem nd the user that the icon being displayed on the cube face represents a
category, but this should not be considered a requirenent. Operating the
cube nmay wowolwme7s2not ati ng' the virtual cube about a vePCramskolaxns®o4
(rotating the displayed face left or right to produce another face), or
rotating the virtual cube about a horizontal axis (rotating the cube face
up or down to produce another face). In sonme enbodi nents, such novenent may
be triggered by the user by touching the displayed cube face with a finger
or stylus eéﬁqﬂlaﬁf@a@‘gtpv@wrw flihp gpam/ &qtgters a&@ﬁeéggrem@ewa@%éw@en in the

desired di i triggered b
b User td%?%&%ﬁﬂrgg%}&ftﬁé éullﬁt f:ﬂl P@e Al IBALRe £RH6ANIPYEIRY ef&%ot‘ﬂﬁrs gg y

control sexternal to the touchscreen. The
t erm " r ot athether @SlOU@QdIShleY@ imaeg &l the ¢ubdipesaalysppdies tdirgpicayed i mage of the

cube Is movi ”90 rgflp‘ee%ah%S@ugghowﬂeonaH SR bacC HhGe LO: 'i‘eoéf*%‘?é 3 X)@%Qer or not

t he di spl ayed e e actu y appears to ot at e~ a single
cat egony |usersmwmatamhet¢mbe (130 (=S &m@thenca:tetwriwaﬁ@pb@nqﬂe megl,serf:‘nayafntdtet he user
cube, to acces cat eqor.i es. t he user

may r ot at t her

may 1ot at ghetﬁlilgelé%% downt%Feqagnlal}'glsol ﬁl S SECRIT v a ﬁ ca¥ dgori es shown
in Fig. 21m1ﬂ}1]ayelaE1$a1Ilfp$ ﬁolwab@lndlcEﬁBInd emaﬂa:a&gmym tepresancidoattiec dube emai |
category is r ented.on the cube face. gFodl nts may provide
e o 456y BRLRABRO U S A et ¢ abyrag e } mge. Not e:
the term 'ignaphy £gaphi@Smbge Ndtd) thdtbsn GedpitENhs used il thid @scud@ip iicdidegener at ed

i mages t hat mat%r be stationar andéor novi ng that. are presented to the user
on a di’splCayPUEFerafrateqiragss JREMERPY BHIGHYFEYPL BAYYS t%@r@@rqsgm ETRY

excl uded ﬂlﬁ&@hfam%pﬁgfsér@éﬂf TR pRser@atRRNF Gsi-od IMQMIR bRXIyRYIUB& frdig! uded in
agraphlcs i mge. The display of Fig. 3.is configured in a vertical, or

' port r ai t 'the qe§pitigp of gra@ws %lﬂléuglbtﬁi“if%"éﬂbedP“H’éCH@ll‘bﬁgliaEthso‘mjé‘P than the

horizontal di rrmesalgmayofﬁug 311§cdmgu@h§pa@&n&pr&iq%fa@td fhina@(iROezoONt al , or
‘landscape’, format (i.e., the horizontal dinension is | onger than t he

vertical driiesisiimensionfolongsg #ieplthe horironial dispenziont: dhutftgrayglsoteomaurdleys ni ght
be | ocat ed, Eﬁorﬁzlaﬁtaﬁ bgarfca §Qefo%£tr(i &, tﬁ?ﬂ&%n&h@ﬁe@s@&vﬁlogtgerm?a{nod% It. I'n sone

enbodi ments, the dévice may autonatica configure the image 1 n one format
or the ot Wemwdeipewmong Eﬂnemlherrahcbrmd@bﬁoc”eanthesl@lt keyssmghnbemce@d fn a

L e
face, accendimagealy carfigerdybelinmenin afe foineat bnie ntheradepenhigoni whager thay be
:IprenC: falr Ct %gtlhgtt)slpﬁ I§ osrlegﬁeg il a Eg(r?zt%ﬁtal érr{%‘}tlc?l éjgr%ﬁ)lg f nI t}gépém%é: 1rtnien 4 t?lefusoerr a
20  may select which format is used.
Fig. 4 shows a virtual cube displaying an application face, according to an
embodiment of the invention. This image may be similar to that of Fig. 3, except that a
group of applications for a specific category is shown on the cube face. If the Email
category from Fig. 3 was selected by the user, then the icons shown on this cube face may
25  represent the various applications associated with that category (see Fig. 2B for an
example). A matrix of nine icons (three rows by three columns) is shown here, but any
feasible number may be displayed at one time. If there are more selections available from
the matrix than can be presented on a single cube face, the user may use a scrolling
technique to show those additional selections. Various techniques may be available to
30 activate such scrolling, such as but not limited to: 1) a control external to the display 120,
2) a scroll bar on the display, 3) one or more touchable icons on the display, separate from
the cube, 4) etc.

After a particular application is selected by touching the associated icon on the face
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category fromFig. 3 was selected by the user, then the icons shown on this
cube face nmay represent the various applications associated wth that

cat egory weeelF4gs242B for an exanple). A matrix of ni nePCTarsg010bree r ows
by three colums) is shown here, but any feasible nunber nmay be displ ayed
at one tinme. If there are nore selections available fromthe matrix than
can be presented on a single cube face, the user may use a scrolling

techni que to show those additional selections. Various techni ques may be
avai | abl e of Begeld, that @pSeptian sy OF lqupghed sudthe gebeemoyedifrom tﬂw fisplayo: 1) a

control externgh;§Q cbi\kn 611%%%36831‘31%%@)%% it %'theb&'be u;gb %Pbﬁ’é’ 3) one

or nore touchable icons on th separafte rom
After a panfop@meatrroaplpﬂ the aubiedeft O@I%Wébalwdyswowedmﬁhmng cmgorasls@rdﬁrat ed i con

on the f aGHe tmlL\QFaB ﬁd 1fttﬁ%§rs@cmﬂs't ga% 5588){0\91? ﬂ(@tgﬂﬁ%@%ma e cube

renoved fromt ari ous co |ons ma when rotating
t he cube. rﬁmmteﬂanﬁbm¢(mwgmnewbmbmdnmgmvmrm&amwm@emhéEnuhemkgbmwmt ri ght

will alwa nove, to t xt ca in.,order around if the
(s o Mol S ebdita R 1BE e RR b PBRE ool PR AR

' Hone' caM&gﬂMypmmgnkeimabmbbmgmﬁmmenmyﬁhmoﬂucaaannnﬁx&mamimﬁ@hﬁgﬂry not
shown in the no ation Lne udes m scel l | i cati ons not
covered ufters RSkt e Ry bRl R B B desHs S hEParfRct Cof
rotation ney tlepantinent ot vakisuscdaiodinidn of fiRAveatiod. he di splay. Many ot her
conventi ons nay sed wi.t hout departing fromthe basic intent _ of the

vari oud enbodi ﬁ&ﬁ?@ﬂaﬁe rtrwéoqsr%ﬁlml&qperwt%ﬂSlfgﬁm%ahéubﬁﬁ%%ema BRSEFS pt i on
perm ttedpl Iﬂ&at\'ﬂgrlﬁ uﬁgl of(}b)ﬂ&hﬁe@tm% B8R HghB upWWhRER RN 10k Akdr Mput Moddty of four
di rections ﬁ@eft up, down) according to a user input notion in the

sane diredt ﬁam%@ﬁ% @hﬁ%‘? %bﬂdgﬂ%ymw%mtt agditipnal Eyiont BtoMtef ons i n ot her

di recti ongireGid6e) s@h laRYONAY (¥ e (&-Rft; uphRgt&ldbwn- 1@19 Jowamght)@smoduﬁﬁg
down-right) by providing a user input In those directions. the rotation

i nput si mgluyerpRrdd tichese glirpigng Ul ghefrefeiaon lnputmlmtodwe@@ﬂé@wwbeéaq@hysu cal cube
coul d jpr 0%?%0%%%# agﬁ{;s@é{ cﬁ&t&hidgﬂ?du@e 5 hat el B)ﬁfottn%frﬂg in bl BlBRE! Y, the

obj ect di splayed e a virtual yhedron wt than four sides per
face, nmaking |Ah@a@pbrmﬁ@memwgp@seim@bbwa@ﬂmﬂm@bhﬁbmawnhgwﬁﬁbmp®uyhedron in

more than {dgé’jlg %c%etﬁé%léu%&? %asi%lr kor&ﬁ%%s@llt{) Qh@%ﬁg%tﬂ %\ﬂle O[#’)E}Lh’é%%ﬁ dﬂ:ﬁlbll%ed for a

cube may a 0 such edr on. nments, each
permtted tlmhnrfeurtdurocmom AhbttI&talttuhutes me\nmsiyc dpscribee foviargbd ey @sd 1o @pbd:cher

sel ection avahl abfyﬁecp Xn rI(r)ltsg‘\lﬁ%eP OI’ OIEleI{t]S Sac%lp{eﬁn%ite%%chgry ofb tay 1011 | sual |y

i ndi cat ed ' WS SR8 ARG ddc& no further
20  (‘permitted’ meaning there is another selection available by rotating in that direction) may

be visually indicated in some manner, while rotations that would produce no further

selections will be so marked, will not respond, and/or will produce an error indication. In

some embodiments, each straight edge of the displayed face of the polyhedron may

indicate another axis about which the polyhedron may be rotated. In some embodiments,
25  the number of sides on that face may change depending on the number of permitted

rotations.

Dynamic Clustering of Related Nodes

A handheld electronic device such as that shown in Fig. 1 may perform many
30 different functions for a user, such as but not limited to: 1) allowing the user to
communicate with other people, typically through any of several different wireless
technologies, 2) having the device communicate with other devices without the user’s
participation, also typically through various wireless technologies, 3) taking still pictures
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selections will be so marked, will not respond, and/or will produce an
error indication. In sone enbodi nents, each straight edge of the displayed
face of twe pulphsedr on nmay i ndi cate anot her axi s about wairais2eiee3ed yhedron
may be rotated. In sone enbodi nents, the nunber of sides on that face may
change dependi ng on the nunber of permtted rotations. Dynam c C ustering
of Rel ated Nodes A handhel d el ectronic device such as that shown in Fig. 1
may perform many different functions for a user, such as but not limted
to: 1) al lopvidegpieteesifeiecqiyng svntihoaga micrpphonne?) dosEpinig ofipppiic | v

t hrough ar’cl}fd/glf mét?aﬁed'ha/lor ﬁi)'cétfoﬁ ?ﬁlte dWﬂEéal(ﬁ%ﬁ)rﬁlgQlﬂ:{‘t%{rf%gfng%fo&atlgﬁv' ng the

devi ce communi cate wth ot devices witho he us S part| ci pat| on,
al so typi eedatdjess hf‘@hﬁgholv@mﬁbdé apdly zgigputs ercimfmtd)@'tfegnd 3) pltemntlmg still

pi cturesor, xi deo, pi gl ng?sw(lj;?ﬁ theseecc?te)%'hlﬂ%s %}Q; ?m%&" rt]ﬁ)e%u?t (E@n(ffog‘g Qne. 5)

determ ning orientation ation o vice,
storing amdalhbbrto idaged miyobaaticmnly larggandjthesmomrit ofimdorerabut e dexdge 7)
anal yzi ngls! %ﬁ 1Sof ngs st or.e ed%‘érama also be lgrrlgrsentl ng information to the
user. Vel TRESedAPADI 18 i Es ar' eV conbi n&d, “Bfie anount of information
available to tWerndB\combmamns béinexit Bﬁh@itaymhﬁbcgﬁ),talﬁmldaﬁal)ae(amughﬂ aid

very | ar garenpaPiEh s T B for R B wilu B UREN R Rl °°

anal yzed, tirelighey sap@d iffBithddich @dsmzd: tsanﬁro@dmﬁouﬁe@lfou Imag @At ifRRS of

information that are not directly obtainable hrou h. any. single information
sour celd SHHEMH etetfﬁ - PHES PP RS AS ORGP, grghiptP Pﬁ@?ﬁ!ﬁb Feocgféhlaata based

on probabiidifect@sforAaRHMPbd ROFrateRAGUAILS bOHdeAR! daRERAY hQltipleR@hircés¥hsultindi r ect
information to be accurate enough to be useful, data fromnultiple sources

shoul d be be6pBbinetrndtaalssed yrred! e%f@ieﬁtjmf%dawé?@mtqsmwwa@%bu lities,

assunpt i Off¢orRNheRGErOHGRcrDERBMOlata (HOWBMREssed PA8hiE¥ARLer Rl Jady0 be
processed in this nmanner may vary considerably, depending on what is to be

acconpl i skeebiderablndencndiag an hatdy i beaptoplishediane @h@tma@u@hva&ﬂble t $astipgot ent i al
data and albudn tﬁ‘é’ﬁdtéxﬁﬁgi &ta@a‘?ﬁ'aﬂl%’é aini”ai“blet %Rﬁfatngﬁs”f'o '&@teﬁ‘fﬁh&@zh%ﬁ of ﬁ&gs'*ee things

to focus on can have significant effects the accurac usability of
t he resul thing tb fifcos ameandaye auficappefgtsontte @hmrscymndms?é)mw sfthe perform
dynami c Clrééﬁft%'ld??mﬂhoﬁe' ated nodes, where a 'node' nay be a software
application tron of data, an internal or external service, input
from a sensor, Oae egpmvach ikccthtsipostdenh isrtk permmalyaathialslusteniay of relagbdhadas, any of

where a ‘node’ may be a software application, a selection of data, an internal or external
20  service, input from a sensor, a communications link, an available way to obtain any of
these, or any of various other sources of useful data or functionality that can be identified
as such. A node is considered ‘related’ if it provides, or is at least deemed likely to
provide, data or functionality that will contribute to the desired result for which the cluster
was created. The ‘result’ is a set of desired information that the user is trying to obtain for
25  aparticular purpose, and may also include information that the device has determined
might be useful to the user for that particular purpose, whether or not the user has
requested it. Further, the results may be presented to the user in any feasible way, such as
but not limited to audible (speaker or headphone) and/or visual (touchscreen or other
lighted indicators). A ‘cluster’ is that collection of nodes that have been deemed related
30  to each other for achieving that particular result. Once a cluster is defined, the various
nodes in that cluster may collect data, exchange data with each other, process data, share
their capabilities to produce the useful results, and take other actions on the related data
within or between nodes. The specific interfaces between nodes that facilitate these
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t hese, or any of various other sources of useful data or functionality that
can be identified as such. A node is considered 'related' if it provides,
or is at weasto/desaed |ikely to provide, data or functi ecaiustyionbmbs Wil |
contribute to the desired result for which the cluster was created. The
‘result' is a set of desired information that the user is trying to obtain
for a particular purpose, and may al so include information that the device
has determ ned m ght be useful to the user for that particul ar purpose,

whet her orex@gnges frebeygsk theygeope effhesloanant. . Further, the results may be
presented to t ﬁﬁg% i to

audi bl e (speakzgagﬁﬁ%é%@gégﬁg g/%@eéggﬁéﬁyﬁg%éﬁﬂ£§%3%%5%%&§%%§$ | i ght ed
i ndi cat or g}y paticwdrighiser may be erhgted, bavd lécﬁpmo@ﬁlféﬁn dodéss mddsicdpavecdpden deened
related t o i.4 t I cl uster
is define n&?ﬁ;ﬁmgﬁ ?%Ctljl C%deg maﬁ}ghl{a ﬂ’a%mgl%lﬁg Clhg%!rsal{lo‘; tf"ég GJKIéltglt%agcd?e change
dat a wist h ceatine.oTheflyid prtoces shiddbsdgringlvénades lsimutd tbap@ba be| dongdertd produce the
usef ul re%u&%% ?ﬁqqﬂga ot@e %Fﬁfpps OnahlehEFlﬂ t% m%thln or

bet ween no e V‘fegel’n EFface? bt ween PR EACE P tat e
theseexchaqg&ﬂva so foeneahdterhraigh Clapenaderédinsredo tnmaninanchh) eitliee sudheis t hat t he
user may be. jnter i.n can fre tly change, and therefore any
partlcuIaFXEeﬁ%?@ﬁﬁﬁﬁﬁh%%“%mggpgﬂ IHQW% its conmposition of nodes nodified
as needed, andTRy&kttdhnlof nbdes diasmakdigrh particudd dluttbiomay boudctdrplied sl cl usters
may be in existence at anygﬁne time. The fluid Eature of thls clustering of

nodes ShoGHEErem¥REY gres-sprsifiegaad Hé?%%flcd%%“éeréjle B4APPOACh. iSHEFEPT ¢ he need

for sone pay- &dtﬁé!b%feafe%&llﬂs{&bfﬂéﬁﬂ%tﬁ@ﬂ&ie@&aﬁhoﬁl@%@%bﬂsldé%d r8i@te§QIFE Clusters
m ght be caonsidered nore or permanent, either in their existence

and/ or i n tineytere dhissslledtion may ba defusd fromeciath) echaremapbe AWl hat make up

a parti cul,filableYSTHe usdFRY asliBt ﬁ%%ﬁhﬁ@g TH tw@afy ApHBR&NECOVRYSS that
user-specified and automatic. In the user-defined approach, the user can

pro-act i varaiy Sienaefachvidps pse eqmipgn fguRisey sp e h@@aé@atmévpsgh@med be
consi dl%r egrgd@hl?etdegltﬁ e 11]ich\91§ua? héé% E(ﬁﬁstlngme%gﬁé#e é tﬁ‘g)tlén%tam fcp @115541@ 6\91’19 d from

scratch, or there may be a tenpl ate avail the user to assist in the
defini ti omeedFhe tenpl ate approach recogni zes that many types of activities

are common am)ﬂgthgﬁlﬁ&gatlc ?PEOQ& ﬁ%%e%cg ﬁ%?éér?&?ﬁr&hgﬁalw otﬂgte 1%9 f ined, wth

t he i ndividual user J us Speci | emen ’on for: hi's/ her own
needs. | nnbdxs tlaaulamrcanmdﬁraipphatedmmd cblﬂmt tesei r!Ddeera’op tmlﬁawrmmlnnuta}mhsysl sto

Idﬁt gr {nhgect Bg e?SngSliEy ?(i'n% gﬁﬁ? Iana%;s‘iesdma{yebe peﬁgl‘me%%ase%%lnls a%;[ those nodes

20 awareness.

Another approach may combine the user-defined and automatic approaches, with
the user defining some of the nodes, and other nodes being specified by the device. In
some embodiments the user may be given a choice to accept, reject, or modify some of the
automatically-determined nodes.

25 As an example of this process, a user may wish to take a vacation trip to another
city. After the user specifies the purpose (travel to a remote city), the device may
automatically specify a node that enables online airline, hotel, and rental car reservations.
The user may modify this by selecting a particular on-line travel site to make those
reservations. The user may then specify weather as a factor to be considered, and the

30 device may add a node that tracks the weather conditions (both current and forecast) in
both cities and along the travel route. The device can then automatically alert the user if
weather conditions deteriorate enough to affect the user’s travel plans. The alert may
include weather maps and forecasts from the National Weather Service. If rescheduling
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having to specify them Sone of this analysis may be performed based on

st atus awar eness. Anot her approach may conbi ne the user-defined and

aut omat i cwepprooiacszes, with the user defining sone of thecmasesl0/0arvd4 ot her
nodes being specified by the device. In sone enbodi nents the user may be
given a choice to accept, reject, or nodify sonme of the

automaticall y-determ ned nodes. As an exanple of this process, a user may
wish to take a vacation trip to another city. After the user specifies the
pur pose ( trepmes neqsssary: dnedcesanyipe the prsciyaiang ao¢edy Periivhaice Bl dhyngspeci fy a
node that wenahl&f t&ﬂleﬁtglecaﬁl?lﬁﬁs'. Rfe ullPt&the ROMLe) BE ﬁ%o_ sﬁ)@gifyr ASRfi¥at i ons. The
user may nodity t%IS by selecting a particular on-line travel site to nake
t hose r esetatanpdnbat wiHaangerr therpiglinelevebspge on flightways hedeteging ifthetssr’'st o be
consi der eg, t vice may add a node that tracks the weat her
conditiongh%l%ﬁ ns?%??%ht and forecast) in both cities and along the trave
rout e. 5The devilbeuseamay Henscingt onwkeitica bhaplea betettaitthent pkes inithe dustrdtien
conditions. deterjorate enough.to affect the. user'.s trave | ans.. The al ert
a1 e ugl vl rSieR by O bRl B e BE R R B BB eser v ce.

| f r eschedidaicnglbith ohms timecasisakst infoinetidey bickotbaplasefifiecst@asaniwat i ons node
to permt t user .to c e.his airline/hotel/rental .car plans., The user
Cor "the. abbREey™Flp FraBPEdEer e SreanprisiSibai B b entk B0 1 ot tor
the airli r&eactivabyigi thesePlactd dfgitbrectay §., teferdeticicts] dmtact bdok@odses.). sTHid i ght i s
on schedul e, The %%gr nag al.so select a nq%& t hat enabl e nt ert ai_nment
plans 'n RY TSRS FFREIGNC BT {IC HRE QEV BTG Ub RN 9 RIGFHEE 1981 A hr ough

t he i nt er m@ke §@RitleSTIRULANhS: ald kleb@ thhid BFormbRATORE Thal WIL DerBihokdri Mes and
ticket information), and other places of interest near the hotel that wll
be avai | al? &t FHYC exditiophwben tgﬁuifagﬁéwﬁmtgwaﬁ o g 2 cypEnteratioeladee may

al so t ake yae (PRI ML RvIcERBE P ARESs Rlcatbd k8RB ENI BolGrant tF@KEENMGitibACKeL s,
contact bookstore, etc.). This node nay be kept active until the trip is

over, in cadéepoted Gethederaisdepytyre sharadior statyppedegrayttplbe vegsiflys flicks.  The
user ngy g o SSRABIRH (Pakd &%\%&‘chh 1O BIRYh At O RESs BY*‘&;,tthé/\edti're é}hs%rtmataygg user to

current traffic conditions en the user 1s traveling In a car,

current | bedelrios smsdeoncrdthininfirmeedn willthe ndedeil ey lohgare the user is |ocated,
Gepar turer t e aruRishbfi i R LR bior BRPRL Aol OB OB DS o)
schedul ed ctustet. aWerofrbscotingstbb ectieh end [Budntinhedes, the devicgs dlisplawmpy sltove entire
fl)lﬁl;terer n%yembl% aqg)!t 5r%1c'c|1t. 1§0ir ré)((:aemp e(:), rs]ﬁ"b—r%deg pnia§ bé: pridgr{t%éloo\{l] m\éljiolr Ino 2% needed any
20  Different fonts, colors, or type sizes may be used to distinguish selected nodes from
suggested nodes, mandatory nodes from optional nodes, etc.
Alternately, the nodes may be presented in a graphics format. For example,
Figures 5 and 6 show a graphics format for defining a cluster, according to an embodiment
of the invention. Using the previous example of a trip to a distant city, creating a cluster
25 for the trip may first call up the display of Fig. 5. The major purpose of “Travel” is shown
in a circle in the center, with major nodes for Reservations, Entertainment, Traffic, and
Weather shown in other circles connected with lines to the main circle. Different colors or
other visual clues might be used to show which nodes are selected or merely suggested,
which nodes are mandatory or merely optional, which nodes are primary or secondary, etc.
30 By touching a particular node, the user may be presented with any other nodes that
are, or may be, associated with it. For example, touching the Reservations node may place
that node in the center as shown in Fig. 6, surrounded by connected sub-nodes for

Airlines, Hotels, and Rental Cars, and of course the previously described Travel node that
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Various techni ques may be used to permt the user to define the contents of
a cluster. \Wen presenting the nodes and potential nodes, the device's

di spl ay a9 2etvom7s2zhem in a text format. For exanpl e, sulpcmases onsipobe

i ndent ed bel ow maj or nodes. Different fonts, colors, or type sizes my be
used to distinguish selected nodes from suggested nodes, mandatory nodes
fromoptional nodes, etc. Alternately, the nodes nmay be presented in a
graphics format. For exanple, Figures 5 and 6 show a graphics format for
defini ng w%ah@ﬁéﬁeﬁr@é@@g&t%nm énT@%mmeﬁfthese dirales Ay Blaed Bt Usi ng t he
previous %)(S@éTﬂltﬁe &Btela cBﬂﬂePte&Q)a"ﬂtgé ﬁ:‘ia@éﬁtnoﬁést ths ﬁ{a %B'oﬂgoraas ﬁlaHfL@dés leor the
trip my first call upt di spl ay of : maj or purpose of "Travel"
i s shown inpedgd. cIHrS@Im@ embocﬂlh)@nfeﬁthq @ustervhuulﬁmgafogpss ﬁ@@léls opgrtidRakmpeeat i ons,
Entertain t e d with
lines to t E:\} bﬁﬁ?ﬁ\l&%{éq’g gﬁﬂ%@é‘@g% lresez\tc:alq\ggssgt@?tﬁ%%ﬁero B%Ifngd gﬁ I%?ueg%bnseg ht be
used to showbesldbchinpotes: sasrseanseﬁltemnepblmrm thet ahbodgugwg,esbedg antvide mapodes are
mandat ory ,or, . ner el whi ch odes dary, etc. By
Couchi no” &404TE BilfBhual A WER RE5P R0 S RELTRe S SHRPRE! ter “hodes
that are, pfrrcesmayn foee momeatseﬂie wmefsmut:mrd-'tbztt v&xdaﬁiﬂeé while uehiineghé he

Reservatlo S, node I that n the.center as shown in Fig. 6,
Sur rounded BT DeTHREbReCfi: Bakad RFadh PRESTOhghul e TN ety ot Ccar s,
and of courpue (b apﬁﬁmhgt@bwatdﬁsprl bed Travel node thatwas al ready defi ned
as related in Fi those circle ace that node in

T
the céfter, coft R%H?I&foﬁ%udgqpllaggﬁgpg? éio Ié\‘i’ By payadect *f*ﬁ%gﬁéi}g do8wvidsr as many

nodes as @a@@lﬁ@tafflcreomsm@dhmgmmrﬁth% depittSlirpBHiahdlinBdeftin@EsRss and the
operational process may he conbi ned, so that defini n%Pt he reservations

st r uct ur e 2HPRI® 8B4 eRnhERffineondiioay vhtn tErvslingRy 3Ens e Tpis! o F HyPacdessi on.

AL some pRhi A Ruk8iRloeihP AdBM maptl KSR HAHEIWh theREME AR,
appllcatlon that initiates action of some kind, external to the

cl ust er - bsp that the dpriescwidiknow whsesritis ehtlbimerhat érafficiaformation ét roadadurQf t hat was
def i ned Wfablhr%? ﬁ{e%hhglsf&ﬁb% a5l WAkRRo E‘Eﬁbécﬁhé Raf?f iNiSRFhBR ’t% Rhovid M8 tO

reach the applications that require the user's I nputs (such as naking
reser vat i onslthe Rdingrevervgtians andkotelireysihvationsfardogplaed, bitehamde maspesel ect t he

Traffic ”?Qgctécpml?ﬁe% 'é%ﬁwg“té%@ QhtohbAdafil GorRQRY! 'aI ﬂhQQ%r L en{Tih;é ir\@aeg}hltefg/ fromthe

departure airport stination” alrport
conditi 0n$10dth€e1d Enltmamlmen‘glddy negbe pigalarly Isﬂedtﬁdtfeﬂ thc)nluastbleaarleséuan!ecbdd(ays A

cunTent | oca gt AR TR 06 R4 R L EFL ORI e, T
i nf or mat i diredtly byekded:, ofdhdirectly by the user when the user makes a change that creates a
need for a different structure. The structure may also be automatically modified at any
time by the device when the device obtains new information that necessitates a change in
that structure. Similarly, even if the structure of the node remains unchanged, the
particular actions that are taken may need to be changed. For example, if bad weather
25  closes the destination airport on the first day of the trip, the device may notify the user of
such, and call up the reservations node so that flight, hotel, and rental car reservations may
be changed.
Although a particular graphics format has been illustrated (with connected circles),
other formats may be used instead of, or in addition to, the illustrated example, without
30  deviating from the basic concepts of creating clusters of related nodes for the purpose of

collecting and analyzing related data to obtain useful information, and taking action based

upon that information.
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course, the details of when and where to collect this traffic information
won't be known until the airline reservations and hotel reservations are
conpl et edvohwto/he24node may be sel ected in the begi nni n@CTIUS2610/037994
automatically activated at the correct tines. The Wat her node and
Entertai nnent node may be simlarly selected for the cluster earlier than
needed. The structure of nodes that defines a cluster nay be nodified at

any tinme, either directly by the user, or indirectly by the user when the
user nakes a change thatﬁéﬁﬁéﬂﬂﬂ&ﬁ@ﬂ&ﬂﬂhﬂw d nt structure. The

structure may al ]Eg)acy] device when
t he devi ce obt gil}%gd}%giw%grt{?g?ﬁg\??éo%y}{ at é;]ﬂg?gogzt%et a %asthgarrgf gzoéltélgt?on t hat

st ruct ur e theSisrhicheficia) to usen bifonhhefestselgetedipetiofs of that méateatienat Rsclutrchanged,
h . I
the parti %? hapfu?ﬁt ang %ﬁ? {@%eagp%vé Qﬁa‘?ﬁc&‘?%esﬂﬁ6%1&%uﬁﬁ1e§P$a§?£§tg fQr exanpl e,

if bad we I'mation arrport on t Yy of the trip,
t he dewi cdewaq/mawautcbryattcnldy drsale vdlﬁchsnlﬁohnat@ndnlglalbb usghult hev eseuieghatons node

so t hat fI| haot el , and. r car e ghanged. Al though
2 parti cursimiaiSuns BAR LB R biF BB ORR AR ERAIEG o1l ooy

ot her f or n&uBs shayldibe piesaded thslicaaek. (Iiﬁ parﬁtfularnthadrd:tﬁod(Dﬂpﬂeﬂ:,ntlhg‘lﬁei | lustrated
exanpl e, eyiating fromth SIC conc s of. creating clusters of
ol ated nateamen e Bt Pk e SRR G A R BTG TRG ed data to
obt ai n usdbpdndion heidibi@nlerabinth. tTk g naglitispatifh AsegArtitpRAfdrAabut in some
informatio terface with at U%EQFM Modal jty, A handhel d el ectronic

I y
devi celonaﬁmbgialswéqweﬁ%wa&hogseg prs%%@ﬂ%@%s@ PIOYRORSE i s

benef i ci alobicPyed aHS Biferrddebn@Mbnd. & sﬁ&m BEhREd G PO bicttSinfthd MBIrmbfi§ror mat i on
are likely to be helpful at any one time to achieve a particular result.

W th suf fi'eihenter syRpinieregivetife inedditon tragmautigiiag itfamajiondemdee whi ch

i nformat i geyif Ghie Rer, HRREMH mayaWr [1Ra @ﬁ%ﬂt 'ir?cehﬁﬁt dgﬁ‘ﬁﬁ{ H@-Eée@é’hmé&(w’ the
acquired i nformation should be filtered how t he fesults

shoul d be therdssisptaad thege achens byehe uﬂehmpxae\ten@’éfpcaMhlthd@tarrmquu@fﬂmr esenting
the i nfor fzg&hfaﬂlc&@d bR tﬁbs&l‘m@wth& L 2 RBVRY ﬁlk BhfallcaRE, T:Qﬁlﬁﬁmcéﬁb@l the

pr eferred formm e end on various considerations. The user %t speC| fy
the parti @uiheanotil@rmrwbﬂtrough thatpice o dd eedlmhena ¢adl) wé\vld@eangarrm&mose t he

met hod of rc%sx%fbtegﬁ hﬁ%’i&e qgrs%ﬂle c%ﬁlhl%l&at?&?ﬁg&ff&{ 2k ] c%'il{n‘lz“lgm}%e&g' t O”S

It should be note ere presentin ornmation to' t user
be inter acanciithechmceofwhwh catddvdulctm atfbcted)hyn]mmmtsmmganis nformation fromt he

device to the .the use enter data o n..certai s that
are recogni ze dﬂﬁ rmdation may ge presen%:d In many forms, suc at tllmltecF to: Baud%ey

20 (spoken words, music, alarms, other sounds, etc.), 2) displayed photographs or video of
real scenes, 3) displayed text, 4) displayed computer-generated graphics (avatars,
cartoons, charts and graphs, block diagrams, etc.), 5) combinations of these or other
presentation methods. In various embodiments, the particular method of presentation may
be chosen based on status awareness, as that term is defined earlier in this document.

25 Factors that may affect the preferred method of presentation may include, but are
not limited to: 1) other current user activities, 2) the importance of those other user
activities, 3) the affect of the method of presentation on other people, 4) the effectiveness
of each method of presentation in the current environment, 5) etc.

For example, at the time information is being presented to the user by the

30 electronic device, the user may be involved in some other activity that requires physical
action, mental computation, or at least mental attention, that would render some types of
presentation less effective than others. And the importance of performing that other
activity may vary. For example, while driving a car, watching the road ahead is extremely
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t he device, and these actions by the user may even affect which data is
subsequently comruni cated fromthe device to the user and how it is

comuni caveadsiodansmuni cati ons with anot her person throughkcrhs2dewsm™es (e. g. ,
a cell phone call) would be an exanple, in which voice mght be used for
some conmmuni cation, video for additional comunication, and the choice of
whi ch one woul d be affected by the user's actions. Information nay be
presented in mané forms, such as but not limted to: 1) audible (spoken

wor ds, nusmportagt ko pricty srapens, and dhedlstragiian of a video gresitatipe ¢OpHBE ogr aphs or

vi deo of 1eakyReCOf e atlor HhRPloBkRd af E¥illeo M liSRIMLSLVEOTRIN GhingGner at ed
graphics (avatars, cartoons, charts and graphs, block diagrans, etc.), 5)
conbi nat i drest offa telnasien youldtihvetvemossfettissupson met hods. I n vari ous

enbodi nents, t Leul ar - Of - tati. en based on
ctatus aver encas: PEEE oAb DER L 1 REGRER A B e ™ Factor s
t hat may abwvelrt ptehantgtioe wenlledicaetiirod Fof cpmngde abaghthnlitngsplay molthede, but are
not limted.to;. ther current. user. activitie 2). the inpaortance of
Those ot hdrtmiehbb @ Riar i pidRl R bvey Fleckh bl UMRBont ati on on
ot her peoplight nd). Sineladf faacudivenssge dirougadie dweickiedpeakerprigls @éni qiieton i n t he
current enyironmen 5) etc.. For ex l.e, at the ti information i s being
ot esent ed TP RETEbubRyFhfiing pe T ont tegads b bt edP R P ol ved Tn
sonme ot hefvhale kither inétHod aF audagpedeatitiphysuld abt tReHet Ofhers RIE alivie® Mpidaat | on, or
at | east ntal attention, that would render sonme types of presentation
less eff eétPiert B! hoped heffand _Sﬁrﬁﬂa?ff %t{feﬁloaﬁngé?%ﬁm %fat ot her
activity nghted 3h¥r ndaPthe @XRRLE butiahd o belFchdonBEly Bedhidb né’%}ﬁﬁbﬂg thie road
ahead is extrenelyinportant for safety reasons, and the distraction of a

vi deo pr e Seit2 44208t PepBHas e dtisRhonss: ¢leobtrEs cH AR PIOBBK g at a
video on the ehgehEQBhGdFRMNGEMWMKdIRO0S tht hﬁ%oﬂ%f%ﬁe%hti@ﬁ wall el evi si on woul d
i nvol ve no saf eté i ssues. The preferred nethod of presenting information
may i nvol ¢EcdiveoRebardpainfamann oWl Haughp srcekeraniglibe ke te hear ifdhe ot hers.
FOT XAl et Vel Yvbisthigh SIIARoR bb A6 BV ST HRbr DG REUCVRERT bY
patronls in aledar légngi? tr\{e te ,(%\}/?\ihergas a dierr?a);-){:igtn d%plllay r'ngg?'ut1 ?}ot.
Si mi | ar | y whala bagidisenlightmiptieweshrootigh celhes odélvd toechscesperskiaekewhiiquel i n a qui et
library m r i _ . A% i rough a
headset 3}88%%“%%%1%%?#% @ﬁ? ﬂgggcég?h%%%#w%ﬂ%}l%}ng?ngsenttg%]?lc))lﬁ 03/{3‘& d not
bot her ot levise)whieltleer df ihvsengethals avonbirlikalydreeffedive hedatsletihdicasd used here,

i ncl udes any n%itar}ldesof audi o-generating device that is |ocated on or near the
user's ear, “But- c¢4nnot be reasonably heard by nearby people. This
20 Fig. 7 shows a flowchart of a process for choosing a method of presenting

information to a user, according to an embodiment of the invention. In the illustrated
example, at 710 the device may perform an ongoing process of monitoring the
environment to gain situational information (i.e., situational awareness). At 720, the
device may perform an ongoing process of getting context information about the user (i.e.,

25  context awareness). Since context awareness may be affected by situational awareness,
710 is shown feeding into 720. Since both may be ongoing processes of gathering and
storing information, the loop 710-720 may repeat continuously, repeatedly, or only when
called, but in many embodiments it may be an ongoing, interative process of data
collection.

30 Separately, at 730 the device may determine a need for some specific information.
Such a request might come directly from the user (e.g., requesting flight information for an
upcoming trip), might be a result of an incoming communication (e.g., an incoming call
triggers a need to determine how the communication should be handled), or might be a
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may include earbuds, 'ear-nmuff style head phones, clip-on single-ear head
phones, etc. Another consideration is the |likelihood the nethod of

pr esent atworrowi4rs2be ef fective. Presenting information aaaiustyionbreugh a
speaker m ght be hard to hear if the anbient noise level is very high
(which could be detected by a m crophone on the device), while bright
sunlight m ght wash out the colors on the touchsceen and nake a vi sual
presentation hard to see (which could be detected with a |ight sensor on
t he front nigfe Hieq detpramnations. g Hae deyfice detssmingethp veps showld b rempdpd ofiya

effective P&%ﬁ hg %mltrﬂgltgﬁ(;]l%gu&%s GENTRE ﬁ&ﬁﬁﬁ‘émonﬁ | Bther sBRANE nfiy blsgwehart of  a

process fo ch005|ng presenting information to 2 User,
accor di ng geesraina aedddoi spegific wformaeon. nvention. In the illustrated exanple at

710 the deV|ce I t nvi r onment
(o gut it ust AT BELCRLMHANARIR Bk RIeIFERR R PRALL Bt 00y F O
devi ce smaypspearivoy finemnality of olgaip theaeSemaion gl nhaygv ok étx tapabhiflioesfat | on about
t he user gl ext. awar eness war.ene be affected

ont c xt
by si 1 uat P OHEP PR B ERRE S Y B GRL BH o YR S B4y b
ongoi ng panﬁmﬁeﬁhﬂﬂm@amﬁanuhgrmndeemnsmngmtmmﬁgmamnxmmmﬁhandmmﬂy710 720

t t |y, t i
Tnd ot peotngfal i dQuE s AERERTO olhafitd i GRuSElob st Soatsfboat L on.
Separ at el yhis gdal, t&Oddvive nthe\hal@zerthyusdet aIranﬂ@atﬂs aesd Tiar anoRB rﬁ@&@bé ic

CuoSE! o 4 SRt TP GEHRPIog RS s A bpi B3 BRGh MBRS T osbl t of

an incom rﬂ&ir@@amma@t@atth@aevﬁ&l&ow“afan:yp@@mmnﬁainlu ﬂeéasg%fe'ﬁer@ need to
determ ne how t he comuni cation should be handl ed) ht be anore

i ndirect det er RFYFA©ON gHs Frelygs, the ﬁ@/l@éwCSéleeréb@?rﬁfeﬁéémﬁﬁéde Eseaben d be

rem nded Qf 7@Na PRGOS RRARLACIRRunRMh Rﬁﬂﬂﬁ§ﬁ§x5ﬁhﬁMﬁﬁ%waH%ﬁ%ﬁﬁi'On)
Qt her scenarios may al so generate a need for specific information. At 740

the devi cé79mljoupteaiimsanrengpiees p esar pray npeyblbeontaecieth thehacthed pek may use
vari 0U1% F gtolv%aé ey 7@f 1R cﬂ'aQ: hfﬁe'd@Jl@er TR deRe th@ Rk %Pexerﬁe\ﬁ%tﬁbﬁeat' ts

capabl itie for si tuat| ona OI’ cont ext™ awar eness capabl ltres to
obt ai n t hdp0.jand eenimt¢ with tlBUmetbnd:eIntOI&@r taybo theas¢ravpysaksctiieerexobielimeed, or t he

device 1s alydy %ﬁgért ?ﬂﬂé b\%ﬂric%dac%i%ath% Qerlghes etrlll({éﬁl G%Sfro the device

nmust deternlne resent I nformati on e user wards this
goal , thepdmmua&mnmwrammhwnaﬂmM@duser s current status at 750. This

anal ysi s may h{ill\{ee foregoing description is intended to be illustrative and not limiting. Variations
20  will occur to those of skill in the art. Those variations are intended to be included in the
various embodiments of the invention, which are limited only by the scope of the

following claims.
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been at |east partly perforned previously in the 710-720 | oop. But it may
be further refined at 750 after the device know what type of information it
needs t o woessni4782Based on this anal ysis, the devi ce mapcCyaiSeain/ostves
preferred nmethod of presentation at 760, and the device may begin

comuni cating with the user via the selected nethod at 770. However, in
sone instances the user may not w sh continue with that nethod, and nmay
override it at 780. In such a case, the device may select the

next - pr ef Yiraé# ohdpdi: at 760, and continue with that nethod. In other
cases, the user may select the next-preferred nethod as part of the
override action. If the user does not override, the nethod of presentation
may contidue uAohaprgses foThenmhereos meyl pievidng pripwrtios, compasited to be
illustrative a |j.nd t i . i ati i C e of skill in
the art. ThosegggggggF%ﬁg&QQ%WF%?ék%%%RQEF%&ﬁ#%g%ﬁ%%g%ﬁﬁhgﬁézvarious

enbodi mentempfisitgweprocosamt d memorghdndh tarchsdréem viealeio theydebye shepsempe of t he
following clainmg. Wat js.clainmed js: 1. Ar parat us, for commpi cating and
provi di ng s et o EafisPelERgh SomianbeEP e E S Sl B o

oper ati onidwps;a user, the electronic device conprising a processor, a
menory, and a touchscreen, wherein the device is.t resent .a graphics

i spl 2y on t he"PORRAECERBAPIERE 4 firelogic gy e arpgoPed o s how

mul tipl e iceofigics Wpek&itdl 4161 dné axis of @p hagBnd appllceast rér@oitéd f1onOf a matri x
of selectionﬁ, mjtg cate9qries represented al ong one axis of the matrix and
appl i ¢4t i RSP EBSQE LMY I5S| ong another axis of the matrix; wherein

sel ection of aghteRRBMidE ad&6H b thetuleriE®UbdultioRpRioab! @B s@éctddhe sel ect ed
application as applied to the selected category. 2. The apparatus of claim
1, wher ei APRIiRYOSPRIEddyBeyelagtedcafseAl- i s to be displayed in the graphics
display, with a procedure for changing the display fromone category to
anot her category. 3. The apparatus of claim1, wherein the graphics display
is to incPude AbRiMwrREIO! ¢laighl vewicdr erdy onccatagerymae HimR is ipfpedeplaydldnect i on of
one of,.th [Ed [ ' o ] tion that
woul d §|s?“%%Q%%%9%?%%69@§§%@%ﬁ%ﬁ?ﬁga%ﬁ%“%g?ggg%g%gﬁggﬁﬁgféggﬁﬁcation from
t he mmat ri xnother category.

3. The apparatus of claim 1, wherein the graphics display is to include additional
icons external to the matrix, wherein selection of one of the additional icons is to result in
20  performing an operation that would also be performed by selecting one category and one

application from the matrix.

4, The apparatus of claim 1, wherein:
said at least a portion of the matrix is to be displayed as being on a first face of a
25  virtual polyhedron; and
the virtual polyhedron is to be rotated to display a second face containing a

different portion of the matrix.

5. The apparatus of claim 4, where the rotation is to be caused by touching a part of
30 the first face on the touchscreen and dragging across the touchscreen in a particular

direction.

6. The apparatus of claim 4, wherein the virtual polyhedron is a virtual cube.
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4. The apparatus of claim1l1l, wherein: said at |least a portion of the matrix
is to be displayed as being on a first face of a virtual polyhedron; and
the virtusb polhsedron is to be rotated to display a seecmast@om3mont ai ni ng
a different portion of the matrix. 5. The apparatus of claim4, where the
rotation is to be caused by touching a part of the first face on the
touchscreen and draggi ng across the touchscreen in a particular direction.
6. The apparatus of claim4, wherein the virtual polyhedron is a virtual
cube. 7. A nethod of providing information to a user with a handhel d

el ectroni ¢ devi 1,S{:ng: [ Fols i I ; a
touchscregh of Agﬁ t%ndﬁ@ﬁcﬁ (glg%nggﬁ&t% ggsrrﬁg%ﬁfl%saq%?%}%?dagé%glﬁ %éaﬂ?eéd to show
mul ti pl e icowpasingsherein the icons represent at |east a portion of a matrix
of sel ections, W ' r i matri x and
applications r gﬁ%@%ﬁ?%@%ﬁoﬁ%léﬁ%ﬁéﬁ&gr?%nadg? ri'lts‘;l ]ﬁcglggriﬁ{t%?llc?(;t&{/\%{%&zﬁsn

sel ect ison doblagronfeguredhy sltomemulsiple icomsul t s in operation of the sel ected
application as %thljnit di Lot k}e gtelt %ttead cat egor atri8'f Tlh o Tet k}tqjg of claim?7,
wherein: only dne- Cate§ory e a ¥ iHe 4" a"splaVed T i the"§raphi cs di spl ay:
per f or m ngataggas tdpedémasd gopamduxie otthanges dnbdeplicstidnayeph¢samedaiengcat egory to
anot her cat eﬁor%/- ?,[ Iigaﬁr met hod of claim 7, wherein the graphics display

i ncl udes AN iESK&r hed¥i& ext ernal to the matrix, wherein sel ecting one of
t he addi ti onal wheeinsSeckesuldf 8n icon pe tHeakdrragltain oppatiat sfake dehdiedwoul d al so be
performed by. sel ecti one category and one application fromthe matri Xx.
10. Thé n@Plﬁ%“‘B‘faS(?PQ?%t@/f e\ﬁﬂ%“rt 7889t d showi ng the nultiple icons
conprises showing at |least a portion of the matrix on a first face of a
virtual polyhedron; and rotating the virtual polyhedron displays another
face of tRe pollynedetheholding hpgina different portion of the matrix.

only one category at a time is displayed in the graphics display:
performing a particular procedure changes the display from one category to

15 another category.

9. The method of claim 7, wherein the graphics display includes additional icons
external to the matrix, wherein selecting one of the additional icons results in performing
an operation that would also be performed by selecting one category and one application

20  from the matrix.

10. The method of claim 7, wherein:
said showing the multiple icons comprises showing at least a portion of the matrix
25  ona first face of a virtual polyhedron; and
rotating the virtual polyhedron displays another face of the polyhedron containing

a different portion of the matrix.

11. The method of claim 10, wherein said rotating is caused by touching a part of the

30  first face on the touchscreen and dragging across the touchscreen in a particular direction.

12. The method of claim 10, wherein the virtual polyhedron is a virtual cube.
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11. The method of claim 10, wherein said rotating is caused by touching a
part of the first face on the touchscreen and draggi ng across the

t ouchscr ewo 20r0/i@72arti cul ar direction. 12. The net hod ofCtitszomob8799mher ei n
the virtual polyhedron is a virtual cube.13. An article conprising a

conput er -r eadabl e medi um t hat contains instructions, which when executed by
one or nore processors result in performng operations conprising:
presenting a graphics display on a touchscreen of a handhel d device, the

gr aphi cs dPspl &y agiskrqogwFigESt o show nul tipl e i cons; wherein the icons
represent at | gashpdertQidibi Blfunfnbiaihs Bl bhdSmctek ukdbeoor | es
represented al ong one axis of the matrix and applications represented al ong
anot her awhgophore eocamplsirssult whigar iming epaetidng porofrisang: i con results in
operation of the se . catd i t category.
14. The article of g?%%ﬁ%%ﬁ@%%ﬁ%pﬁag °§§|t§&§£rlcge%g§¥glé%‘{ra§dg? L\g&f ?lg}e IS

di spl ayed graphich disglraphifigered icsyhbaymulapidicpey;f or m ng a parti cul ar procedure
changes the display 11;rrolmthor}e gategory to anog iherfa(l:%%t%gorf%(.l %,15. TI.I][E article
of claim 14, wherei B TRE GFADRPEE i SIag PPRCT Gue S Rad 15 Shar> M8ns

ext er nal fteacgdries nptasented Ao e khas bf e nafrixane applichtivens acpakéstntedhabng cons

results in rform an.operation that woul d al so be performed by

sel ecting? ﬁ erc?é’ts%g’g)maérﬁa one application fromthe matrix. 16. The article
of claim 13, wher eiwherSakéesibnvf fgicbhesundlid bRkRioh 0OMS s€lIF dppRctishow ng at

| east a portion of ,tcpe mat[?ix on a first face of a virtual polyhedron; and
rotatiflg the vPYaPRUET! BAIGKIECOREESDI ays another face of the pol yhedron
containing a different portion of the matrix. 17. The article of claim 16,
wherein the operation of rotating is caused by touching a part of the first
face on tH& tolbhytsleehclainy!diMAg§ithg across the touchscreen in a particul ar
direction. 18. The &} bitd @te@bryGl Alift L&iisped 8l the EAFhid didphat aRel Yhedron is a
virtual cube.19. An apparatus for presenting information, conprising a
handhel d el ect roni cpeﬁfgmﬂéé apaiticyparagerdung chynges the dsplay remene eategony © devi ce

15 another category.

15. The article of claim 14, wherein:
the graphics display includes additional icons external to the matrix; and
selection of one of the additional icons results in performing an operation that

20  would also be performed by selecting one category and one application from the matrix.

16. The article of claim 13, wherein:
said showing the multiple icons comprises showing at least a portion of the matrix
25  ona first face of a virtual polyhedron; and
rotating the virtual polyhedron displays another face of the polyhedron containing

a different portion of the matrix.

17. The article of claim 16, wherein the operation of rotating is caused by touching a
30  part of the first face on the touchscreen and dragging across the touchscreen in a particular

direction.

18.  The article of claim 16, wherein the virtual polyhedron is a virtual cube.

19



conprising a processor, a nenory, a radio, and a touchscreen, wherein the
device is to create a cluster of related nodes by perform ng actions
conpri si YO 20terars2ilyi ng a set of desired information; selCEaseogoarsset of
rel ated nodes that are deened likely to contribute to producing the set of
desired information; activating the nodes to automatically perform
interrelated actions to produce the set of desired information; and
presenting the desired information to the user through visual and/or
audi bl e neans. 20. The apparatus of claim 19, wherein at |east sone of the

nodes are el eqh e @orpllehlin®hAdRS, ERARIGE ng of : a sof tware

application; a selection ata; an internal Or external service; input
from a sensor ; a hanglheld glsatmamd dextde deropbiangn byd uselTitlee cgspraniatierdceof ¢l ai m 19,
wherein a f. 1 re it ' i fi.ed b r of the
e|ectroni%Oﬁggﬁ%%$&§§§‘?HEQ§B§§3§%6§’O a%P%%%#%%?&%%éggﬁﬁ%ggfg%geternining
conpri ses cpresahisiengf tcheednodedygerivmeng aiohseneeningor sel ecti on by the
user. 23. The %Pﬁ%%%t%stg& c%%hqh&gaﬁ&@erein at | east some of the nodes are
to be identified a {§n€?|chﬁy by Phe devi ce, using status awareness. 24. A
met hod of oper adlécrigg asdanaheddhodtsahitnondeemelikedyeto cootmipute $6 prgdudingent i f yi ng a
set of desjred 'nfornq;ion; creating a cluster of nodes by selecting a set
of rel at ed SIS FLINQr R Rened 1ikely to contribute to producing the set

of desired i nf adtivatingais Acle Y@hittr@atichity pofbes ittorraatbdrsibhCa pkodugethé or m
interrelated acti q% to .produce the set of desired information; and
pr esenti gt deled EeM3ELEP_Y i nformation to the user through at |east one

of visual and gugtinbh@theRadi@d idSmalibtotRS ReFthRfugk hRldNardor MaBIEheunsai d
sel ecting conprises selecting at | east sone of the nodes froma list of

nodes consi sting of:
20.  The apparatus of claim 19, wherein at least some of the nodes are selected from a

list of nodes consisting of:
15 a software application;
a selection of data;
an internal or external service;
input from a sensor; and
a communications link.
20
21.  The apparatus of claim 19, wherein at least some of the nodes are to be identified

by a user of the electronic device.

22. The apparatus of claim 21, wherein said determining comprises presenting the

25 nodes on the touchscreen for selection by the user.

23.  The apparatus of claim 19, wherein at least some of the nodes are to be identified

automatically by the device, using status awareness.

30 24. A method of operating a handheld electronic device, comprising:
identifying a set of desired information;
creating a cluster of nodes by selecting a set of related nodes that are deemed likely
to contribute to producing the set of desired information;

20



a software application; a selection of data; an internal or external
service; input froma sensor; and a communications link. 26. The nethod of
cl ai m 24, woherogisms2gai d sel ecti ng conpri ses sel ecting at pCeastoisos®of t he
nodes by a user of the electronic device. 27. The nethod of claim 24,
wherein said selecting conprises selecting at | east sonme of the nodes
automatically by the device, using status awareness. 28. The nethod of
claim 24, wherein said creating conprises presenting the nodes on the

t ouchscreen. 2%tivaingghe pedee @ oHpRitispigpefoss myerdeted wadaip Sradeer then t hat
contai ns i ASkuMGLE HRGmatibli.Ghq When executed by one or nore processors result
in performng operations conprising: identifying a set of desired

i nformation; cpeamiipgthg sglofidesared mformetienstoiie wsel throuinef leassate ofivispadl at ed
nodes that, are.deened likely to contribute to producing the set of desired
information; activating the nodes to automatically performinterrel ated
actions to produce the set of desired information; and presenting the set
of desired.informtio .1 user. t hrough. at | east one of .visual and/or
audi bre masne, S5 PehElot Qe YRELn sRYT I BRapERE (RSl RS Conmpri ses
sel ect i ng oéithelnedstfrogoarkst of nddeecanedtrss 6fr om a |1 st of nodes consisting of: a
sof tware applicatj sel ection of data; an internal or external service;
input froma s&n “A'%Bomuni cations link. 31. The article of claim
29, wherein saheklsgbeotdang conprises selecting at |east sone of the nodes

by a user of the,ele?tronic devjce. 32. The article of claim?29, wherein
sai d sl ecti ng®tiBfERal SESILRl &ViCty at | east sone of

input from a sensor; and

on a
alé%{orp

a communications link.

26. The method of claim 24, wherein said selecting comprises selecting at least some

15 of the nodes by a user of the electronic device.

27. The method of claim 24, wherein said selecting comprises selecting at least some

of the nodes automatically by the device, using status awareness.

20 28. The method of claim 24, wherein said creating comprises presenting the nodes on

the touchscreen.

29.  An article comprising
a computer-readable medium that contains instructions, which when executed by
25 one or more processors result in performing operations comprising;:
identifying a set of desired information;
creating a cluster of nodes by selecting a set of related nodes that are
deemed likely to contribute to producing the set of desired information;
activating the nodes to automatically perform interrelated actions to
30 produce the set of desired information; and
presenting the set of desired information to the user through at least one of

visual and/or audible means.
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t he nodes automatically by the device, using status awareness. 33. The
article of claim?29, wherein said creating conprises presenting the nodes
on a toucheenwerd7f2er sel ection by the user. 34. An appararas26i003Ppe£sent i ng
information to a user, conprising an electronic device for operation by the
user, the electronic device conprising a processor, a nenory, a radio, a
speaker, and a touchscreen, wherein the device is to: obtain information
for presentation to the user; deternmine nultiple nethods of presenting the
i nf ormati 8- t o Thhatigls ef claigelf%ephergin spidgslectigeomprich acleating pigkat samardds based
on status . . .information to the user with the

sel ected #%%ﬁ%ﬁﬂggﬁélﬁﬂgngﬁﬁgﬁgﬁgggg% claim 34, wherein the selected nethod
i ncl udes one o# sefpyase awdibatioques chosen froma |ist of techniques consisting
of : 1) audio tQF&&%,an&ﬁFaker; 2) audi o through a headset; 3) displayed
text; 4) a displayed Inagé of a recorded photograph or video; 5) a

di spl ayed i magen ofermdnpext@nal ggmee.at ed graphics; and 6) a display with

bri ght ness ade§tﬁ£n£ogm9quqpt lighting conditions.36. The apparatus of
claim 34, wher &P SAE°S8Ye&5 on is to be based at | east partly on one or
nore factors chosemuficaimalidk. st of factors consisting of: 1) current user
activities; 2) inportance of the current user activities; 3) affect of the
nmet hod of presentation on other people; and 4) effectiveness of each nethod
in the usen's Thd &reElk oLENinT BN WAL s3id.selbcti@ichmgrial sékiag bt leaagsdnif @r mat i on
to a user, co rising: oﬁ%ginin% information for presentation to a user;

det er nfni MY MHEFE PR B ThodecigPiCdF¥Sent i ng the information to the user with
a handhel d el ectroni c device; selecting at | east one of the multiple

met hods based on status awareness; and presenting the information to the
user with3ghe RBhHHEE af drigcts vheeingaidiselectingspmyrises Selecting pilsdst sasiferfmet hod.

the nodes automatically by the device, using status awareness.

15 33. The article of claim 29, wherein said creating comprises presenting the nodes on a

touchscreen for selection by the user.

34.  An apparatus for presenting information to a user, comprising
an electronic device for operation by the user, the electronic device comprising a
20  processor, a memory, a radio, a speaker, and a touchscreen, wherein the device is to:
obtain information for presentation to the user;
determine multiple methods of presenting the information to the user;
select at least one of the multiple methods based on status awareness; and

present the information to the user with the selected method.

25
35. The apparatus of claim 34, wherein the selected method includes one or more
techniques chosen from a list of techniques consisting of:
1) audio through a speaker;
2) audio through a headset;
30 3) displayed text;

4) adisplayed image of a recorded photograph or video;

5) adisplayed image of computer generated graphics; and

6) a display with brightness adjusted for ambient lighting conditions.
22



38. The nethod of claim 37, wherein the sel ected nethod includes one or
nore techni ques chosen froma |ist of techniques consisting of: 1) audio

t hrough awepenkears242) audi o through a headset; 3) displ agedist@xtn37od) a

di spl ayed i mage of a recorded photograph or video; 5) a displayed i nage of
conput er generated graphics; and 6) a display with brightness adjusted for
anbi ent |lighting conditions. 39. The nmethod of claim 37, wherein said
selecting is based at |east partly on one or nore factors chosen froma
list of factors consisting of: 1) current user activities; 2) inportance of
the curreng US@BG él%‘éulaiﬂ tof@ﬁl'm 3’33 wﬁﬁfeieﬁlcstald%felegtﬁ‘b% ﬂﬁ)dgé%%egfat f%ﬁsec’ E/%h' on on

ot her peopl e; ffectiveness of each he us 'S current
environneﬁmeOmmmeﬂwua$dﬂeﬁeﬁ@@ﬁbﬁﬂgﬁﬁgms@mmmmgﬂfreadable nedlun1that

cont ai ns i”Str?fEﬁQQEuw¥Qh&Hw¥he” executed by one or nore processors result
in perform ng operations conprising: obtaining information for presentation
to a user; deté}nmmMmqmnﬂMwuphemnaﬁhoméﬁﬁf presenting the information to
the user with g)hﬁ ghg&d g qni%mgeV|§qm]selqc%th at | east one of the
mul ti pl e net hods as PaP U HNAT ehes eéﬁg?%resentlng the information
to the user w uhefmedsmswldfehcﬂl métmmmhmmmckacmmet,enusonmgsnsal d at | east one
method. 4 1. The article of claim40, wherein the sel ected nethod includes
one or nore techniques chosen froma list of techniques consisting of: 1)
audi o thr aamh Aﬁ@mmmresaﬁlngmbmatuhﬁ apbeacheptset; 3) displayed text; 4)
a di spl ayed i e of recorg hoto Eh or video; 5) a displayed imge
of confuter geRBPAMEITY ey pr WWI user,

determining multiple methods of presenting the information to the user with a
handheld electronic device;

selecting at least one of the multiple methods based on status awareness; and

presenting the information to the user with the handheld electronic device, using

15 said at least one method.

38. The method of claim 37, wherein the selected method includes one or more
techniques chosen from a list of techniques consisting of:
1) audio through a speaker;
20 2) audio through a headset;
3) displayed text;
4) adisplayed image of a recorded photograph or video;
5) adisplayed image of computer generated graphics; and

6) a display with brightness adjusted for ambient lighting conditions.

25
39.  The method of claim 37, wherein said selecting is based at least partly on one or
more factors chosen from a list of factors consisting of:
1) current user activities;
2) importance of the current user activities;
30 3) affect of the method of presentation on other people; and

4) effectiveness of each method in the user’s current environment.

40.  An article comprising
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6) a display with brightness adjusted for anbient lighting conditions. 42.
The nmet hod of claim40, wherein the operation of selecting is based at

| east parwbyoowi4e82e or nore factors chosen froma |ist eCT@et10/037994
consisting of: 1) current user activities; 2) inportance of the current
user activities; 3) affect of the nethod of presentation on other people;
and 4) effectiveness of each nethod in the user's current environnent.

a computer-readable medium that contains instructions, which when executed by
ong or more processors result in performing operations comprising;:
obtaining information for presentation to a user;
determining multiple methods of presenting the information to the user
5 with a handheld electronic device;
selecting at least one of the multiple methods based on status awareness;
and
presenting the information to the user with the handheld electronic device,

using said at least one method.

10
41. The article of claim 40, wherein the selected method includes one or more
techniques chosen from a list of techniques consisting of:
1) audio through a speaker;
2) audio through a headset;
15 3) displayed text;

4) adisplayed image of a recorded photograph or video;
5) adisplayed image of computer generated graphics; and

6) a display with brightness adjusted for ambient lighting conditions.

20 42. The method of claim 40, wherein the operation of selecting is based at least partly
on one or more factors chosen from a list of factors consisting of:
1) current user activities;
2) importance of the current user activities;
3) affect of the method of presentation on other people; and

25 4) effectiveness of each method in the user’s current environment.
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