MULTI - MODE HANDHELD W RELESS DEVI CE BACKGROUND As the wirel ess

i ndustry grows, different types of handhel d devices, with different
capabilities, are used for different purposes. Cell phones all ow verbal
communi cat i onWRN'E%¥H% ng, personal data assistants al | FWTHUFPYLERt o
organi ze hi s/ her schedul e and access email, nusic players provide for
portabl e music enjoynent, netbook conputers enable full intenmet access,
etc. Although sone consolidation has occurred, the typical user must stil
10 carry around nul ti pl endevi-wiemH RASBHESDWIRES/ES8DEVEEEHs. Further, none of
these devices is context aware - that is, the device cannot adapt to the
user's environnent because the device is not aware of that environnment. In
addition, a user may wi sh to use tBAELROUERIi ce in different areas of
his/her life (i.e., work, personal, famly, travel, etc.), with different
requi renents in each for things such as security |levels, available
functionality, 15conbaviclisnidgpiagPyn difistest tyoapefitprdielddevicst wilbdiffesy cannot
satisfy this degasingeshecauser diltgyn papnel ddil Slonfauss heretornaamichdda afli f f er ent
areas of the user's |ife. BRLEF‘QES | PTI ON OF THE Eﬁwgvr¢%§, - Sone
embodi ment s of “fie PRV ART B HEY0Y Trda S EsEe By s8RV G 48t he
fol | ow ng descmeipnusinplayes peds i aoyablegnudic avpymgst, tdiabk eamgugseakbteduli | | ustrat e
errbo_dl ment S Ofint%{ﬁ'c‘? a‘h}&FSQt IA(ﬂﬁ'ouOfl gb_rr}crlgnsgﬁc@mn Soccurred, the typi alu"_'czlI Bust b:lrillShOV\’S a
mul ti-function handhel'd user device, according to an en%o i ment 25of the
invention.“Fig@ﬁ”?%wd“Q@P%H%mwh@ﬁﬁﬁﬁéwﬂﬁﬂﬁéke%Fmﬁbﬂé§Oﬁﬁ?eﬁav%‘éccess to

di fferent dat @entdxuniakd omalid, thy devaB danh ALY BShe uRGT CivikoMGent BecMBE hOUS

enbodi ments of the invention. Fig. 3 shows. a flow diagramof a method of
conver ting but'Paf ipeEE i sV aimeludr BRRP R SR XERERGT Ryt an

enbodi nent of dtie idétferce are@QFhig'herdifeghowsorla pérbapw, @imdyg travel, ofc.) aviiet hod of

i nputting data. Lol . aftl on, 0l n, enbodi nent
of the { nvent fioger ikt BRRRP ks QRFLSihA 10,08 SRyt O
transferriHg datst Bermuien civpdedn cyetoledicgamet saift ethib darane brcawss theshe

i nventi on. cannot dfstifbuis® b&R@WeheRiffcl -k agRaAmQfita met hod of using both
Cont ext Awareness and Situational Awareness to trigger an action, according
to an enbodi ment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the invention may be 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 user device, according to an embodiment

25 of the invention.

Figs. 2A — 2D show how the different modes may have access to different data,
functionality, and features, according to various embodiments of the invention.

Fig. 3 shows a flow diagram of a method of converting button presses into various
operations, according to an embodiment of the device.

30 Fig. 4 shows a flow diagram of a method of inputting data for multiple modes of
operation, according to an embodiment of the invention.

Fig. 5 shows a flow diagram of a method of transferring data between modes,

according to an embodiment of the invention.



DETAI LED DESCRI PTI ON 5 In the following description, nunerous
specific details are set forth. However, it is understood that enbodi nents
of the i nvent*”?”f%’r?d&}‘ibe practiced wt hout these specific details. In other

i nst ances, %ircuits, structures and techni queS SR P8 heen
shown in detail in order not to obscure an understanding of this
description. 1lOReferences to "one enbodi nent”, "an enbodi nent", "exanple
enbodi ment”, "various enbodi ments”, etc., indicate that the enbodi nent(s)

of the invention skigdesorsiabed dmgymiofie hatlel Farsitd ol Gmtekteatammes andst r uct ur es,
or characteri %th&l%nal R%re;'ﬂaQIto &Y gg&){m g&%ﬁq&%ﬂ% tcpe% %%&"t‘x'}l tXt‘ tt]enﬁvelr{g &s the

particul ar features, structur aracteristics.
enbodi ments nmay have sonme, all, or none of the features descrl bed for other
15enbodi nent s. In the folhemmgpdaseiRiPFic and clains, the terns

"coupl ed" and "connected,"” along with their derivatives, may be used. It
shoul d be under st ood that these terns are not i ntended as synonyns for each
ot her. Rather, in Ipartfolowingriesenioolinomeabs spécifiodaabhedét forth. BHeevet, @ id ndi cat e

that two or n%ﬁ(%&?ooﬁmg{gn%o@glgms dar}tl emv%g}on Qy §e{qﬁ%klceg &ltgou?ﬁltegelscal contact with

90each ot her used to I ndica t nor ellcerrents
co-operate or dPthltbeFfaéltCY tmttlfﬁcseaelhk@tﬂ’hetfcultbettwtutfeyndnwmmrcs heary netdeenbe i n

direct physi cahow@lin @Jta@l(iﬂ &Jcl&@l)t t@%&@@atn undcxstandmf@ftH§§<chlpﬂox{ he claims, unless
ot herw se speC|f| e%ft e use of the ordi nal ad ectives "first", "second"

"third", et. LEEPT L O8° YRS el ehwhbed lmﬁ?é’r”e?"?mi’ Rareodieenthat different
instances of rVaKIGUthanéI&”&IE(ﬁ iligkta ghat @ ﬁﬁh’o&tdleﬁt@i) ofaiedn@hdnROUesérivbended t o

imply that 25%? 1n§ ;}Eﬁlcaar%'gatﬁeesssqguett?rgg mmﬂaractel1stt1qh b Iev\élg/nem%ecguence ei ther

tenporally, Vari ous
enbodi nent s oﬂe%i’rﬁe’ﬂy rglades the narrigar E?efumrsrptr@mqﬁtcedhataqtemﬁes Gwrthgnyomsonbi nat i on

of hardware, thBJWRhE mafRf e 3L MBOEond dFehel FVERELRLARY 0AkSO be i npl ement ed
as instructions contained in or on a conputer-readabl e nedium which may

30be read and“BYEEEd by one or nore processors to enabl e perfornance of
t he operations descte bﬂdwhga@utpnonéana@nmuttewtmrneatetabllce’ amdiomnsbte@y i ncl ude any

mechani sm f or 1§1]tegx 1]chrt?c 1Jd@1 1\%(1\%? td I'be Iusred % f@fuﬁ‘bé ur?’lerst(b)m?thBB(hebeqflma re To0 ©

conmput ers. For u er-rea a tangi bl e
st or age nedi umen@,qd@hsya@nymfm prsh othprriRetdel, i partievdad emmdlnyﬁnnen@mwe(dl?@vp random

access nmenor Y udRAM dicaMRGNE Ol of mBie SEmSHOL 208 Py Rical ORUGRL Sk f@e nedia; a

flash menory device, etc.
20~ each other. Coupled is used to indicate that two or more elements co-operate or interact

with each other, but they may or may not be in direct physical or electrical contact.

As used in the claims, unless otherwise specified the use of the ordinal adjectives
“first”, “second”, “third”, etc., to describe a common element, merely indicate that
different instances of like elements are being referred to, and are not intended to imply that

25 the elements so described must be in a given sequence, either temporally, spatially, in
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

30 beread and executed by one or more processors to enable performance of the operations
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



Many people engage in a variety of activities that tend to forminto
natural clusters. For exanple, a professional's |ife may be cI ustered
around work, faml and personal 5activities. A teenager'

clustered ar o‘(mcfog)é% family, and friends. A retiree T qs?(’@”/?@g/”be
clustered around fi nance, famly, and health. Each cluster of activities
may have its own rules, behaviors, constraints, and priorities that are
somewhat different than in the other clusters. People who use a single
device in all oalyemmyf(RONBj1nndblhqfaepestsy\phqoal(RyMoiirmagmviedislt dnaigettediadi f f er ent
areas of their wi th 10consequences that have
t he potenti al P daLS?mé g%{egﬁ?%da&n@ﬁoﬁgﬁaggand even | egal ly damagi ng. As
t echnol ogy becomesMaiy Pegidy agage gl wristyploetvaties thptdend tg farnk meopiwigg! epstani- t h our

daily activi t'P%ﬁexal‘n[;)le Q%Mﬁ&alﬂ%%@ﬁb%sgé%%ﬁ@'%ﬂ& m{ﬂy Al ferfortl adapt
itself to these different areas of ge son' as to avoid or at

| east reducse PHEZES b IFeRguaditawey bg 611““ Wé*ehaoléw yc@dﬁ‘é‘i}‘dbp%rate ina
di fferent ' nodeireefsaifc aa chstahd aﬁﬁaﬂ@efnccafa]xﬁlymd Baanih. SEakh (fll&ter Mhile a device
mﬁbgfcgmgggglVggy%ﬂ Eéslgrqwn eq gelilaworq C(fllStI‘alnr{Dandz)llogtIOI atoa\r/gis gle\i\/hgsll]f faIrICIegﬁtal
flexibility, éﬁf@retlﬁbaﬂnﬂathyoth@dblstcmgeomW@@emﬂc flayree tﬂhiél apgeyf &g lifser son to
keep up with, %M@%M@&am d@&a]t Dek 6r @S B inBARNMR) Sackbn@nyigPt | mal  nunber
of nodes for peop| but the jnventive concepts may be applied to two,
four, or ntr ec?ﬁﬁ S“C%”P%Bﬂf thy @paiieh th §° g Ct“}l?é”aﬁ%l% qad E)‘FPFF&“BI es descri bed.
To il lustratedihgse ak tftSlInelK)§y @torRe bk MértdsRgly uh@kralta)ol m@é’epag up Weh &ar ee

possi bl e areas_.pf essi ona ife: rk sonal . The
work node encgzﬁ% ggtévgges tlﬁbr?%omef mfrﬁabmgfi?bln%nele tﬁ%& thlg[tﬂol adalgi self %Qhe}@ﬁp § ch,r 11 and may
revol ve ar oundreisus ik newy’sdifeaio as trrdoig hom &agt eddhas, the@l@@nﬁmn®8 expense reports,
meetings, businessCoRhAE Steviblfay opQIEinQf diff kG5 6noBS tibrkhdh k& aR2BBY | NVOl ve
sensitive business information and therefore re U|re a level of security

that isn't neBudy st tHulegdndse mey acremmegate any frpgikic glher Aaie pef%ai n to a
spouse, chi | deeiwidigtwieran c@labluimbeSf arRiogihbadess lifaneh tb\heloﬁdakﬂagzlmeme t eachers.
Loy mecs s TR 3 A0 RG0S RRLLSELEL 2100 041 DRSE BAPBLS P 10

mai nt enance, &fmj up eltlateemiodencised hegtsls hlgaqammlﬁsf anTmmplemslbﬂaf mwbde may

30pertain to kRdhy fuad Hu%@fn@«:%h@e c%ht%ﬁq% M&!e@%t@ﬂ%&’ﬁrﬁ{ok%d&&em and
may be clustered around C|rc es. of r|en based on comon i nterest

profiles. 20 Withquidegaing frgm thebasig princaples E?F“Wf e, people have different
desi res and needs TanithstacResd tlfidt@t @attiviRe sdké aiodk &.thekigte @Xﬂﬁdﬁ)dr&b ofpeopl e at
\é\ﬁgk ¢ ﬂgrr?z?eg‘prg Ebflo?lglce?qbe wo?{(e}qu}é (F %psgnd?al!‘he WOH(p rgcicgilétenct()maargsep? nqg %1 at hore,
significantl yOﬂﬁ@ﬂé othergtigesef vy, %tnhany teh@isfear@msusrnaammmgdnﬂmmnp mpls,ay

activities. Tﬁlﬁmﬁ&ﬂs%k{ﬁgﬁéﬁ&b%@%g@ %sx@és@&ng&tg fe@r 1Soxf1195f tﬁ'@é@'ﬁglfﬁes' t mght be
critical to apply filters preventing. the inadvertent use of certain

expressi ons a‘f“%‘&ﬁ%vc?lse‘lﬁ‘r“"?/\kﬂ“l?eb‘ Hﬁﬁﬂlmf‘té@@‘{:t}l?l?fPrééelq“’S‘i/\?r}é‘f?l PHERFN e ng wi t h
friends. |In aisStiedddlin tl’fﬁd?tﬁkﬁiﬁrea%t hree ﬁtnw Qo@fm@@ﬂﬂﬁﬂﬂ&)@@f&duﬂgchhlﬂkelbldﬁlbmesS may

need to be nore.form an F ni c . wi.th fr ds Sllmlarly, it
Ie a{wes 1F1g 1b01< ang the ch dlel sl eachem mvolYe emaﬂq a1111 pl%one 1%
may be i nportan % hadVvert ent a usi ness

contact, or sehtds tb@wﬁqoule reng @Isclbulsmqe@s, vesreipil SChedulep ﬁoeidhltethtekm$y separating

the operati Onmgg h(grmsemgﬁé/ﬂaﬁ:c% dn@?e%téalfﬁxgdcﬁpébhggg%s Thi ﬁ@s%ﬁ"al %H’ce[%ay()f probl ems

can be automatically prevente
30 pertain to individual mtere@'m such as hobbies and entertainment, and may be clustered

around circles of friends based on common interest profiles.
In each of these areas of life, people have different desires and needs and face

different constraints. For example, people at work demand a different level of technical

3



10The use of separate nodes corresponding to separate areas of the user's
life may all ow the device to better interpret (and provide recomendati ons
for) the user's actions, It nmay also permt the device to apply different
rul es regardi 1§ 22€¢&8Y,  aut hentication, and content staﬁtﬂf‘gg‘m?’ﬂ”%ch node.
Fi nanci al data ray be kept separate bet ween the nodes. The operations of
the device nay be different depending on which node it is in. 15This

di fference may be inplenented by accessing different databases, by running
di fferent applqhmttitmmsqoplaaﬁmbny aa@pt wiler gf ghod Hedivérrtorcodisitg @bplé & woek | t S

oper ati ons. t the.inv u may be able
to sel ect whi qﬁe S?Jngg%%ﬁ g&f \dﬁﬁﬁ%&ﬁaggl&f%%gﬁnéaingﬂqelrglny %Ctm&ﬁs ?Fgend therefore
whi ch area of chissqubrses dfiefrer ajsp differ; i prampled migh be ﬁrﬁldaltt*?eplﬁléwrte will apply
the appropri at ?ev&ﬁ%“hb GhdvRRS @q@gf@ﬁﬁleé@retmq apafo@lrma&agud@&s%h%ps and 70
appllcatlons é*ﬁr that area. This characteristic IE referred to herein as

"cont ext awar 18‘%’§te‘.a°t€§@ﬁ‘f‘tg>’z‘fe“$°\7\é? LB ReRer Hsgive © SPIHBRICHGSRHTERSf ¢ he
t hree nodes t heydeditce mee Opeil ahi \nlg:nlcdj]nmdﬂhtfatlﬂmyithb“ﬁenﬁs( mﬁ@ﬂgi it @ayigacl ude
ot her internal i cato andhel d devi ce
may al so aut orraé)(?tg%{l%{)t ° m%lvelt RS s(5 o%rél%%l?%\ﬁ BRSEES Comatcﬂgr €hVi ronnent t hat
it senses. Forcodientpl l@‘lﬂ(@h@ladéw rgletivei Ghiscpanatingrtitdperalidnyf the ilggefte he wor k

25node by Sen%lsﬂg:tﬁlm%s \MCELQ%W§fﬂr&ﬂ&r§'&ar¥l§%@toﬁ£ncwg&vc@éﬁ inferring the user
is at work fromthe tlmg%Cﬁ day and day of the week determning its

| ocation tHrough a/"&BS S¥REYF moﬂﬁs C‘E‘F?FQ?B‘BPP BERERC AR héiti%% b Magcat i on
awar eness. O amﬁ\umsﬂ:,wcé heser mmfi;ea (mqi}odldafesmrhhedmmuai) thy vy eidibgiden by the
in the sane

user as appro rnlla tago eTrmlt &e %efwce ) ag)glrar%gfelrenf mleq reéal (ﬁl%gsaccuss athent r%a){% nr_i

node, but per orm er ent on sen
exanpl e, 30i f confensedads i tach @Oﬁmxﬂnﬁgﬁl@ﬂaﬁtww by &bpt amm@nqb@wbee tepedds, it may

provide traffic i ﬂfh@Byg@artler%f thg\@@vgc@%fay bm&?&&maép%mggﬁmlcQHlo&qaﬁ by
restaurants, etc. This characteristic of changing its operation based on

sensing the sdb GifFaIH g 2% Ay Pl b Y.a%CC%Sé*ﬁérf%at Bbaﬁ@rfé' rRangg ditEFQng at i onal
awar eness". Camlembmaamabﬁm@mgamﬁhestdoucaﬁm@mﬁkb opwaoanNds sarftey bot h be used

by the device al t ts. o t| on, . &it ar.a ooperatl on
&
Wi th each ot her%l%dl enso emven on nﬁub&r r‘reyetfedple]wbeﬁgwmﬁven eltg%hdlne ate to a

mul ti-functi oﬁthaﬁdwmedﬂms@nd tlergforzevhidhatea pilys/ivalife itnuditeétgl te), selltect abl e nodes

of operation E&[ce qf'ilf e{pﬁl&@lﬁtaprﬁ'{)&ﬁt%l&frlcﬁdﬁ@aﬂﬂsa@é’egéhé épg%pna?cacﬁabmqu with its own
dat abase, appl i cations, EI’ ef erences, operational restrictions, and access

linitatiord. SPRPFHORS Srdenarn Jis C?fé%?teﬁﬁwf)?rﬁfi‘?‘i“’dié%lh?%‘i““sﬁﬁ’“feém“f?&“ﬁét ween
nodes. F(:gnexitav@hmm may mglnthang@mo@ iof inanetd elodls Uk kvictaydeRiingccor di ng

to an enbodi n%nkgutt may ‘tgeheg%dlnﬁle\{l%g‘ 1InI l\?(ﬂ: ther mtemdl ougrgtro?iglelddlcqg)ys d(b:e lil'lo I's shown with
vari ous corrponé Fou f) tOuch-8ensi tfve di spl ay

screen) 120 and bihe Iyndheln defice w@lb&utmthlemdjust 1t~ operation based on the

environment that it senses. For example, the device might automatically trigger the work

25 mode by sensing the wireless router used at work, by inferring the user is at work from the
time of day and day of the week, by determining its location through a GPS sensor, or
through other techniques of location awareness. Of course, these modes could also be
manually overridden by the user as appropriate. In a similar manner, the device may stay
in the same mode, but perform differently based on sensing its environment. For example,

30 ifit senses it is moving at typical automobile speeds, it may provide traffic information,
weather information, data on nearby restaurants, etc. This characteristic of changing its
operation based on sensing the surrounding environment is referred to herein as

“situational awarencss”. Context awarencss and situational awareness may both be used



10 i nput/output function 130 is also shown which, depending on the

enbodi nents, nmay provide various types of functionality, such as but not
limted to: 1) another button, 2) a canera lens, 3) a m.crophone etc.

Ot her butt onsWVONEEPY  out put devices, etc. may al so bé’CTﬂJgFOH?{%"a Wut are
not shown to avoid excessive clutter in the drawing. The illustrated
buttons are called 'hard" buttons because they are physical buttons,

15l ocated in specific areas. But in sone enbodinents, 'soft' buttons may be
used, each consiletdevig tofltcais dperaige, ﬁhertsé]ﬁrate@lm:hl ce@niidn wieh cdihsyileay screen.
The soft button may, B ARbANALES R EARENIDG, bR TRYS: nl, ROTE ST L uati ons,
these soft buttons nmay a e used tor e se I'r graphic inmage
and their p05|d?‘f1@r1h9éﬁlax bpese @ekleleﬁﬁlecablemﬂd~ obapeipatfpraliffordregreas9ithe show up on

the screen, ngye bﬁfepéaa%@apmlnyowaaka@ab %pleﬁfoh@Hl%fe%Q(f,eti OBQQ%&OHS nmay have
the same or different functionalit butt ons. hough t he

i |1ustrated déFIrcdont£ad ?%“bllé‘ﬁ’it"élt"édx’é Ouha\‘}?hﬁlﬂ‘”& “ﬁfé{rb? previfiegrforg “W&ﬁ\é“"
proportion, amewappeasance, Wi th buttons |ocated in particular |ocations,
LIS, L5 1 EXamPle, A0l 3 AR, GRARLIFRL 300 A0S ALNSOL B0y ot be
enbodi ment s t kéthpnyegers Trliraylmatﬂé dmldCflé}leﬁitows Nztbsarw@i:ﬁoalnwems, sgihfef ®r ent

shapes than showierelifa 409&1&%@%@!:115&%@&@1)%amam%@srm BShd®. Qno@B di f ferent
sides of the device, etc. also conme in different colors. In sone

enbodi ment ¥ t H@u%ﬂv@flbwactl%QBés aé‘PS W& Vil derending oy gt dREnt  t han
shown. D@mmevalﬁbﬁl, iy ofaluforalig) suchers butmetlinadiot I)ylmftm bwion,et)ass

comuni cation,_for ous Vi su a si ¢ and for
vari ous Vvi suaF melal anrlllccm’r OF)}W%?J &f gﬁl r%mttonb Sfmoo%d)ut %dewc %f‘ Ments, the

devi ce may uselwlmlschfdethl@ﬁm@n@tlsm“ylw w0d1|eﬁ<¢eeq1\@r¢tuttwaly@e élreweg}dl ng on whi ch node
it is in, and/or depgRdi.RgL@RaVM &hecﬁh&r&"%lt&@b&&ﬂe %%ixg?ﬁyubél bx%?oﬂ@es
Mul ti modc Operatlon The vari ous npdes a%f?lg e crea he sane

devi ce t hr GuglPeysip ssifie @bﬁﬁnﬁwulézmieﬁ@?odﬁ?% fops Bvehsrusqd ‘BFhatl on and
restricted aceasistingof kﬁﬁapgctohalcmmﬁlescnam&rdaplapmacﬂl yTlﬁeﬁamﬁb[emay% previously

ment | pned t hgctlgqu ba‘?ou@?x%@g%(a%é %?O%lengbud? 1148 th(ﬁe softeoh& ng degeqadl ne% on whi ch

node it is opera 'Y efent " frodes may
have access t &rdioddseieaion. Hatraraplic mekd @dmeumwtloamdth&emeumwella%ccor ding to

various enbodRBRE dePdvet Hwi uw@nk LPRn, n) Be Bllagl%mm@%a@é svaigRgbed as Vork,
Fam |y, and Personal, but these_ are an exa . Any ot her | abels coul d

be used, aAd PHENEydavedke pReOTdifforeE ’%F\‘F‘O?ﬁya’é‘é hyid “t‘i%*S different than that
descri bed. HO\NeverA,lthédgEthb&lfuhtfate@(délﬁ&pﬁO Blaepidtad abeavergld@aﬂtuleﬁ mm t hese

exanpl es. toFor exa enents each
node as a sep% omong%?lld I%Pafrd {A\ buttonvﬁca?% E 111cuﬁr loc(::laglons thl\ m%(i)r Cam tl? rtual

machi nes may opemditle ethdnsztbatf tho mvewtiom iy 2ot 8¢ litgited tqahiy sirgqiler nla/@lhal ne. Each

virtual machi %ﬁ(rdlﬂg}lefm?@;dﬁlgle i séﬁg e‘iﬂﬁ@cﬁﬁentgggﬁltt[}&tnm|§'ﬂ%dﬁferetﬂn?zeex' stence of
any other virtual nmachine 1n this device and therefore does not know ngly

share any % esydr&gerey shypes tlﬂ“a?]&)wns‘ﬁflf‘"\ﬂiﬁ? glsewhere gine gmegide ononfifferrnynot her

sides of the device, etc. They may also come in different colors. In some embodiments
the overall shape of the device 110 may be different than shown.
Device 110 may also include functionality for wireless communication, for various
visual, audio, and physical inputs, and for various visual, audio, and physical outputs. In
30 some embodiments, the device may use this functionality in different ways depending on

which mode it is in, and/or depending on which situation and context it senses.

Multimode Operation




15machine. If the different virtual machines nust communicate with each
other, they do so through virtual interfaces, much as separate physical
machi nes woul d communi cate through a network connection, except that the
interfaces maY%8 " 8Y to each other through software wlHR2YEREE 110
rat her than through external physical connections. Wether the different
virtual machines actually share portions of nenory or other resources nay
be irrelevant, since they have no capacity to know of this sharing.

Figs. 2B - 2D shomﬁheazmiicmumo@ppmy)wm&d 'inl’thal\dainﬁhb\'tcbmrdmglﬁ:%isartgchhimfe@r mati on

and data i S S%Paﬁér%%g qu&" 1egt 1Iofla?101$ %Eih\g%r?,( ixlcéss to%eep%etxﬁo%lés opelﬁﬁonléﬁe of virtual

machi nes. I'ment's, eac hown™i n 2D may be
assuned to be ~wa§@pa\rate@pyl>d@¢nilw@@l tl}fcﬂp‘twwwperﬁewyhat@ﬁﬂqutilycal and/ or

vi rtual rrem)rmpe;lmaéOd@mqllqlgydgﬁgq%gergtglgtnhat 95node of operation, but other
enbodi nents may use of her _techni gues to separate these entities. In sone

embodi mentss a di stEned i oR S nwrdee BETR R pEY S e OERERYaRe. g, RAM

menory in whi cfhhcﬁchﬁhta,pm femautes, @crwrdagea axag uhedimandf Gt Dragen. Mok (e g.
flash memory i b d%s a{eclgbe ed]ae %Q& I!dnlqtﬁggylzerw{xa bufﬁx%?c c?rlé ie)ustsatnor ?n?;/)l f %I‘ future

access), and eac for” each type of
content. Wt hlorileltlhbe§ Cdld@:bnmm and'ﬂaﬁec@ssf BOdifferpnt goflay sy be éfl@en thapthkti mi t at i ons

on whi ch dat aq.@pRl AaLdVONHPEARIATEt sIBEMILE Bden AHRT BS88SmpRL.C- . MY be
accessed while in a partjcular node Oper at | onal restrlctlons refers to

restrictiofs on w2t “Gperdis 3ﬁ§h°ét’vsd’é%ﬂptf’é°hr% IpRAgOrealE RISV S 2ACPA™Sar t i cul ar
node. Obvi oushitublh@ti@naeths edEBnidud shanges tiamidiinedm# opatit inGisdiaion r esour ce nmay

fall into eit het in a%%glggh x?éal n‘achm %acl%npr]c ellﬁatclfnb Ir%)?gmeeg‘tgémeseittwf UGC“ on cannot

be performed in ‘Gevite cannot
access the spmefé(d@\he%he eamﬂme@a@nmﬂler \ditual maqmngimtthlbéevtﬁewluls&‘eetdzrhéoedev| ce can

access the spngadshesl sh@;l@lﬁh;l Cahic@Ne PUlatd SRk, Bldhaved fAneni&: data into
it). This possible over|lap does not detract fromeither definition, it

merely 5reCogidds- fihgd ‘%%%"‘f% RERLInGREUSt earpmyniete WER t5R PO A8y dependi ng
on how t hey am}eougmlteﬂrm&irie&s nﬁdaﬁ)&5}ﬂamtdfphgsxca%chﬁasaﬁbumuﬁﬁmnﬁyatd)e assuned to

operate usi N9 ol flf e?worpg ngeaé 1on exce ttha ge 1n1!‘ér}dcesm yqare%nJ to edcth othel throgtgl I Catl ons.
Each node maya§oﬁ s al “Festri et ons; i st of

contacts, i ts*(é‘waea’a@elslsqu lrﬂ) taetmr ﬂstth1011gh§xmwi physgral Qt)fmectlom Whether

the different virtual machines actually share portions of memory or other resources may be
20 irrelevant, since they have no capacity to know of this sharing.

Figs. 2B — 2D show various approaches in which the necessary information and
data is separated in different ways with or without the use of virtual machines. In some
embodiments, each block shown in Figs. 2B — 2D may be assumed to be a separately
defined portion of memory, (physical and/or virtual memory) that is dedicated to that

25  mode of operation, but other embodiments may use other techniques to separate these
entities. In some embodiments, a distinction is made between operational memory (c.g.,
RAM memory in which the applications are executed) and storage memory (e.g., flash
memory in which the applications and data are stored for future access), and each type of
memory may be treated separately for each type of content. Within this document, ‘access

30  limitations’ refers to limitations on which data, application programs, devices, addresses,
etc., may be accessed while in a particular mode. ‘Operational restrictions’ refers to
restrictions on what operations a device may perform while in a particular mode.

Obviously there arc some instances in which a particular resource may fall into either



touser preferences, and its own set of other things not listed here. In the
configuration shown in Fig. 2B, it is inplied that each database is
separate fromthe other two databases, even though they rra cont ai n
duplicate copl@Bf4®he of the same data. Likewise, it FE/YSAPPPRER7t hat
each node has is own copy of the applications software, even though the
sane application mght be used in multiple nodes. The other itens |isted
for each node 15are |ikewi se shown as being separate and isolated from
simlar itens dangd)efonixheple, nrdesadsieai Bnchign/catiet Berna}femieanmacj)am{éml exanpl e, by
dedi cating a RQJdTe'IPA”'w@ B@%%g e Elcg/lcgg(fmotnpcess’theasnrgadhl anlglcat on, orqmwl?l evant
data, applications s6 Imtations, rest tF1C B et’c for each node
cont ai ned onl Welb??dﬁshéwﬁ@ﬁ@rcgﬂ agestti thatesddshest mmanmem npgllvesd tyinger appr oach

mai ntains strigt 11§@@)ar]“ﬁqu b&@bleb@erl@iﬁ%e(@f@etl’aﬂ%In'eﬁl'le@@éﬁn%%@ 1tchfleu$lhe avai | abl e
operational and 2Q sto proach may enconpass the

hi s

vi rtual machi A&°8pET 613 H %’ﬂ““ﬁ? ‘Qay f?‘b\‘mo etth‘ﬁrr%ﬁ}cg&‘lyélﬁf’eb “3 ‘?‘Pﬁl"@ﬁlﬁﬁ@‘@d wi t hout the
use of virtualimpmadidgdes. Fig. 2C shows anot her approach, in which all data
is kept in a se ghases 2SS limtations
restrict whi cﬁ gaﬁ as¥esPog 28 eac PSR oefammﬁgoogelgeusufg aﬁee\?ltce may access
while in that dapliec aﬂﬁh@fr@ffm%ﬁsrpémﬂlmtlembéaqhwomew 4o hk‘erep ogepar at e copi es

of data that |o§e1§tf3mtr&t§)nmh b P8 o MPORIRS:, 1ts$5v\mal:<§£sllf)ﬁnta@0n§|1th\lv§thQipy of every
application %/ be mai ntained in storage rrerm%ﬁ/ but each application may
only be actlesdPHPEeracey PhitIEsHaf Oth‘ifiﬂlé“g? fotdipfett herp dthg copfigsdien | j i t at i ons
permt it. Thlshbv@pprlgaZ(Bhlt [K&Mplt&&ﬂﬁﬁ(daﬂﬂdﬁbﬁsé@b@mﬁleﬁllﬂﬂﬂtheaﬁl&i?&s) dagbag| | (e.g.,
contact infor RelSoR pt.in a. S|ngle

pl ace, but thg% algll%luf}{tgeyt%ayéonﬁ ?‘fal% COpmSeOr%%%n%? Ogr%\ééadne‘ata %‘lkevﬁ%ey”l}j’e l'imited
by each node' mﬂ&é@s@acthlmnd@ h%snw)cop)@éﬂvemmnyn\ softwarayvdpehopglether abl e t o

mai ntain Sepa"sﬁﬁe%p&fé@do%%lglft beSLQE@nHﬂltllag%o\%st ﬁh%tﬁe@ﬁ&anﬁg@fm Sy hods user
preferences or 342 erational restrictions (e perm ssi bl e Ianguage in

an emai | ). PANJ OIS GE Beng ERYALC B speigd ﬁ?‘@“ﬁ’&? "éinf e qiher ﬁ*ﬁqcht ai ned
separately fofhieashbdimdemedd, for SRRt Dy Aecatii aq)oﬁmﬁanﬂcmmpio cac\naﬂohabl e to

whi chever m)d%%ﬁ h%{;lg(’ ﬁHBe Le evan? cg}?bag)gf’iccig omis 5ofi:_udfe ld Iﬁl%%()lﬁ lesgrlc%onsm approach is

deened prefera an af pT8ach with a
fourth node (P@béﬂowoa@m@@l’.\fanéldmnmcte)dedldmtitqdh@mO@%ktdnadpbwmntroI for

the other thrggindRdQSet sdpiratidhi  mBPREQAERictNBsE QUL HoilIPE Sper Ui Gy MBY not  be
visible to the user, maintains control over the data, applications,

linitationd, SPase Reone ot hisrepgthary Arsameass %@F“‘b?‘é‘?hé}eé%%h afnd/ or
oper ati onal rBigt2A, @ttriagaiso tfeomplélhena‘dmﬁﬁbuttliam&e)fmdﬂ&ams be mai nt ai ned by

each of those nod nder control aof the fourth
nmode. In sone enb%s ﬁrrg%\owsﬁ%) 1488r0%cﬂa>{w 74 és)dg“co L AFOPHStY ansfer of
dat a bet ween tdtbasgt, hetrcadrpebds's aoglhs limitdtines rﬁﬂﬁr@e‘s’hldfddﬁbgss, or pb@ioR¥pfa 2C nmay each

maintain a i §c{tdb9§e tﬁ@&@lc&fxm}liﬁ&b Wil tiPdd: AR Se. aﬂ@re@rﬁ?%ﬁef'eﬁ)ﬁé RS nﬁge'a?(y operate
under, the fourth node may keep such lists for the other nodes, may handl e

requests For FHOEBFHBERIH Bféds‘“fﬂ?*dbﬁlc?‘ﬁréo“d‘t’ RaliPlipds; Sé‘H'd‘lﬁhﬁymél?W or reject

such request sof eﬂ‘iﬁaﬁpﬁwlt)ﬂnmﬁaﬂﬁmea lns@razh &B}@@yttﬁleeaf:ﬂ @ﬁﬁaaﬁdnﬂﬁﬂy%ﬁl@or S,
lists, etc. necessar

resour ces.  Thi esac%?q e to a a1¥1cula1 modc 1¥t11¥m110%ﬁéac%<ﬁ 1ta gnscpgm& 1§\?\1ﬂé€t 15each node
can do, by ke@pxori@ r@lylbe cﬁmﬂed tnﬁmmchm aj wellgne. @ha@@.foxmatlon fora

person or a website may be kept in a single place, but the ability to contact that person or
30 website may be limited by each mode’s access limitations). Conversely, it may be

preferable to maintain separate copies of some things within each mode, such as user

preferences or some operational restrictions (e.g., permissible language in an email). Any

of the listed items of Fig. 2C may cither be maintained separately for each mode, or

7



Regar dl ess of which approach is used, the pointers, indexes, and other
functional indicators that define access |imtations and operational
restrictions for each node may be stored in a secure and conpartnentalized
manner, so thAPCPHEYYan be accessed and/or changed onl YHUSHAOYPE927
appropriate node. This information may be stored at the operating 20 system
| evel, or in sone enbodinents in hardware (e.g., a SIMcard or an enbedded
flash nenory). As long as a single user is controlling all nodes, and

keepi ng the Opﬂirﬂiuieﬂl’lﬁadi)fnnﬁﬁlﬁdihl mnkblea@mm&b@ma@,aredhmgxzre@tota&aiq iwiser' s

w shes, nor rm‘lde o Hﬂgétxy}*m%ramrgé%{l%s%nsmega%fe a%}e A 1%%%% Ra (}{ltto keep the access
pr|V|Iegesof d R Pud g it e ot her fef'n an illicit
manner . However i Fig.?Dshévplae amst@dswiﬁmffeurézoMS §al161@d a\kﬁ@hdai/m@@) thgecurity

protections m%Yonl@% dveml %ﬁ@ltfﬁ(:{hﬁhepﬁ?egﬁgde(eelnghw ap?)fbta&ythé 0% Mh@ Wr k mode
may be restricted with a password or other security feature). Mde

Sel ection Ret'thhimtyneige Brile torthe wery mepaingcontepl grey thedpmyprisatigded t o sel ect

the different hﬂmﬁiﬁﬁb @ (oit dagh daiawofha ik, &W@ér@césmnd/&(ﬂpa@%ﬁﬂm e, if the
user deci des to, assign .t IP $€ ..M gs to hlst dli)g ? tlhé d Personal life,
he might assign b ?tsor RIEGNEEMEET MR PROHEHES OGP Shihg® %’éar“ect Fam |y
nmode, and but skwnEot maysdtoée tndPeroston af thaoute, mdde e@§pm<gorla>0¢alcntﬁ o kaarth but t on

may then causs%qohbﬁboacgﬁo@n&qranyg%f [P RERAMRC AL inbGes. Wm@fagﬁm@&mqg”ent S,
text on the display under each button may iIndicate which node iS assi gned

to that but oﬁA—a?ﬁdnavﬁ@ahéwt%4lefwfé%w%éﬁmltﬂ'&nwgww&@sf%@f@wrvabel s.

Not only may uhRsechbilthadse b ldéégfbdclil@tsiﬁblWHUo}heﬁﬁ&cﬁ@hld@hdﬁﬁléeequ&téttonVar| ous
but t on- pressi N9, clonvrentfrl ons. By % ow, t he user g Ehe functionali ty
of these buttOns TEUEFAGIE LIRS 2 Pivi HROgRIgR e eﬁﬁeb?h Kati ons wil
begi n, and i nmodnmeaycds ekngdtid frgs, irslicatatst lists pavel es roprevagt th ondihi Wlhchbm)danabl ed.
This eXpandedhI»H@&EbsW&htr&o{Pééé B %?o%&fﬁ’a[}sﬁx&b%@ tﬁ&hﬂﬁénaﬁc%ngaﬁatdurat' on of

the press, the nunber of tinmes a button |s pressed, the nu of buttons
pressed si Hul F*’éhé’@ﬂfs‘laydo briecaipgieh afymatgndsaic sl§cput t ons, etc. For exanpl e,

the foll ow ng con\l&gdlalesQvaml@hbplb&h WSiedd,; thé @ﬁatu& findb:feg aﬁi&Mh&@nEtﬁmﬁl ready in
an operating state ss of sin t he device
£ the mode. aluiyfea® Bk BT Ent oS G PRy B moihSthent od

t hr ough ei t hestotadind sguresoed ¢onfpatriangzed manner, so th@)thely kart frecadewd amé/or s in a sleep
state, a shor EnaRE8 93y @Lm@le%ﬁ}wrﬁte%ﬁéﬂ ﬂ%ﬁmawm@\@%&e& B %ﬁgﬂa&g in the

correspondi ng node at the most recently visited l'ocation wit he nenu
15st r uct ur?. ‘yﬁtemleVSI)‘“I“F“’PﬁémB‘é\‘}P@é i arwygrede.g 2RI @idgyr an engbefidsAdashr ess of a

single hard bmemw) msayongmgleh@erwmmu@tan o&es Al RecPiagBe Oferdiib® of
correspondi ng_! € e senarate : 4@?3@ either an o erattl ng or sleep state, a
rapi d doubl e E)Ip g SRS AR B O 3}’%?%@& SEHEY FESCHES MRY Bots ) ¢
screen vi ew wdiiassatite keprhe egpondiikgeswhae mo2@&)m Frradmeihthertheamodper at i ng or
sl eep state, ﬁgﬁ]ﬁm’itrn?dﬂhér.yHme%%ff Qﬂlti&)l‘é‘&seﬁ)sfha@@d%cés]@t{) (iine device, security

25  protections may be implemented as needed (e.g., entry into the Work mode may be

restricted with a password or other security feature).

Returning to Fig. 1, buttons A, B and C may be used to select the different modes

30 the device will operate in.  For example, if the user decides to assign these modes to his
Work, Family, and Personal life, he might assign button A to select Work mode, button B
to select Family mode, and button C to select Personal mode. Pressing a particular button

may then causc the assigned mode to become active. In some embodiments, text on the
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buttons may place the device in a dual node, in which the user may interact
with both nodes fromthe sane screen. 6) A short press followed by

a lon ress t ane button may call up a nore conplex set of soft
butto%spf or tﬁfé)tm%é%,w allowing the user nmore choices t HATGIUNPRY bl e
25w th only three hard buttons. These are only a few of the possible
button pressing conventions that may be used to select a node, a starting

| ocation within that node, and in sonme instances nmulti-node operation.

Qt her convent idspBy nelgr @tidottremaysetkateRihgph nBdshawgna té thawudinagklaredy a net hod

of converting j PRk J Q. Mguid ous 30operations, according to an
enbodi nent of at ﬁ‘tégage\l}“l c[g?”&s he egllieof?'no% “of flow di agram 300 i s general purpose

in nature, descri bNoigniyiay thawswuitdebded to Wmpledests mageebus sesiyut byttofet er m ne
what action t Grds@ionvER@nS RBCAIHH Chedbd: tRpdnl &l filneShiltoff hQButadstd cul ar

button inputs.can vary wdely depending on the specjfic design constraints

built into thé" d%{?iwi!‘%‘? it m§§¥(§“ mgcﬁﬁlﬁd)? Fff"“sw{ﬂﬁé%‘g a?ije‘gﬁ%j‘ﬁ BEnEbsET Bt s are

har d- wi red i ntnoult-inededbparitve will e cadoiae. Ehib eghmtediusctibibigenay®a sistddnnich nmay be

programuabl e. J.n. | } nstrajnts, be changed by the
: tllu[;%sip O%ﬁﬂ%ﬁ tgllst{;r&?%gt € tle.ltr%ger%gtm%s a%utpotn 13 epﬁiyegﬁge num?;erq)?

user. In various e I me utton press conv may be based on
one or nore ofPufdierened sopliagpousha the jdqhehe Hatessing bukonp reiss Serdxartle, thhet her

mul tiple buttenspwakRoRteSSafigahe @ same time, c) whether it is a single
press or a _seqguenc i pl e presses, and d) the duration of each press.

of | t.i . ) [
The procest may belgiﬁﬁhca‘{g}’ll‘é“llﬁgl{ﬁﬁ " Ph@oigHRs s ﬂ%’fgé?dfrgss phatnel bt on has been
10pr essed, andawkwich tisudtti@no asmoraesgedtoitist Blabe cthedutiondzd.bc These
operations ma det y re.thapn one button is pressed
si mul t aneousl géﬁ%ﬁegggﬁl%&g%%%ih%r? %Ofﬂ%tu e durat i on of the press (i.e., how
| ong the button i) Priesiode)is ing siden datard Hed pests B36ingl¢ barglautton ey aeke a | ong or

short press nay d08ccGh it .bd?l_gwom%md%tttffb Rosl IQMtI)p\fiﬁt%@lo%iQ@@gﬂiﬁ'gle henu
predeterm ned | ength of time before the button is released, and a short

press not 8xc&8§i'Fg

3) If the device is in a slecp state, a long press of a single hard button may awake
the device at the home page of the corresponding mode.

4) From either an operating or sleep state, a rapid double press of the same button
may place the device in a split screen view within the corresponding mode.

20 5) From either an operating or sleep state, concurrently pressing two of the hard
buttons may place the device in a dual mode, in which the user may interact with both
modes from the same screen.

6) A short press followed by a long press of the same button may call up a more
complex set of soft buttons for that mode, allowing the user more choices than are feasible

25 with only three hard buttons.

These are only a few of the possible button pressing conventions that may be used
to select a mode, a starting location within that mode, and in some instances multi-mode
operation. Other conventions may also be used.

Fig. 3 shows a flow diagram of a method of converting button presses into various

30 operations, according to an embodiment of the device. The method of flow diagram 300 is
general purpose in nature, describing only how the button presses are used to determine
what action to take. The specific action that results from particular button inputs can vary

widely depending on the specific design constraints built into the device. In some
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15t hat predeterm ned |l ength of tine. In sone enbodi nents this button-press
informati on may be recorded using instructions perfornmed by a

m croprocessor, but in other enbodi nents a state machi ne or ot her hardware
desi gn may malPA1%44%He i nformation until the button pr &Y LE§Rence i s
over. After the button is released, a timer may be started to see if

anot her button is to be 70pressed as a part of this sequence. If another
button is pressed before the tiner expires at 340, the operations of

310- 320- 330 nmynbbBmenepRat édign admetrain a8 Hanif wirdaattd e devet.ainnede al ong wit h t he
information ft jfes, it may be
assuned t hat tﬁl%(t'q%tﬁ%e? éogglsam% n%a ?Plg‘?‘:gw%abl éléhop%(%%{%?cncf ez%tend t he device
may then det ercﬁﬁl*ﬁ@nt\?\mﬁlc% Ca@,ﬂgFCH?Y thesus¢ro Inperigua Rebpdgment, th@su{blt pressn some

enbodi nent s, tcbxﬁleﬁjcﬁ)\“rﬁﬁrH’er@ysed?é{&xg&rm&é)o@hetf@m“@ngt hat converts button-press
oper ati ons |nto rel ated actions described at 350. O her enbodi nents may
use ot her techni quad™h iCepeen SERSSehdi cat ed oper ati on has been deterni ned,

t hat operation nayb)Metp@mfuﬁipmdnchyaxéh@ssdﬁdtttﬁ@amﬁtm&ﬁo Such operations nmay
i ncl ude, but are ng a | starting point
of the indicated ghethebtlsas‘m %pfebs)org\e uéI’tce(())I qwleprgslsgﬁ ed node that the
devi ce was at V\herﬂ)tﬂﬁ‘?dtlram@é%@@wa§ Iast exited, c) going into a dual - node

operation, d) goi NgchRtQs Ray R Ngrnepymhan%&%p&t&@tﬂa%% RabdRry
consurrptlon e) etc. Craoss- Communi cations_ I n nost cases, a

separ at i on'%f PERESAYhY o grossedii defeeed at ¥8c heg gperafigns map@idheen t he

di fferent nodesedt & nttrghdnyonélasivn Bipregied maﬁneohslﬁammbfmnah@me@snthent of those
things is dupI | cate bet S > nst an i.t may be
desirable to en téorm Ogﬁlep \gf‘(rle él‘at gon hcgq{on ko Segﬁ? %“st e %3?\05[ etc. into nore
t han one nodepaticudne lgmmeshpit prss ooy be dﬂstmewléleﬁ V\S@@hongnfeﬁrremdlm from one node

to another. | ?re@@&m‘n}&p@?ﬁm oniB@'B@ftn'e(ﬁ{E buttdGs H@%Ed R sﬂ@kﬁesg 'néné!(cte@d"r?gous
entries into the two no I n anaot her oeratlon t he user my

transfer ihfofABERTSHKmHRAIRREH of fiae tIW‘WH]é%d"B@i‘Sﬁb‘S ButQP-RSAMEIESD or
cut - and- past empeanactommus@eﬁmaﬁhmnf&he@kﬁa rﬂmoplbeeswsedt ih oth@r ohi bit certain

flows of iInf or, i on exa t he user .
cut - and- paste nﬁﬁ‘dbnfeﬁfﬁf‘ bme rén&w %%érlrr%‘adere 9651"?’ %%%ﬁdm thednfomﬁlg(fn umﬂt from

Per sonal rmdethmbut\mmc%md@lueﬂccm@mt her exanple, a document may be all owed

to be transferred Aff{eptm:Eﬁt&?@?@éaséathqﬁnetr%amql&ﬂ@@g‘gee1%%&8%5&(91'14@\6@(:1 to be
used in Wrk node until it has been screened for |ang uage I nappropriate in

the wor kpl AceP i St ofdhiteawsnoce Kanpihes butjop ‘%Pé?seﬂéefﬁrﬁé@ BIESXPES@ht er
contact i nf or gt theBpefitns of 310-320-330 may be repeated, and this information retained along

with the information from the previous button press. If the time expires, it may be
assumed that the button-press operation has been completed, and the device may then
determine which action is to be taken as a result. In some embodiments, the device may

25 refer to a table that converts button-press operations into related actions, as described at
350. Other embodiments may use other techniques. Once the indicated operation has
been determined, that operation may be performed by the device at 360. Such operations
may include, but are not limited to: a) going to the top-level starting point of the indicated
mode, b) going to a point of the indicated mode that the device was at when that mode

30 was last exited, ¢) going into a dual-mode operation, d) going into a low-power operation

to reduce battery consumption, ¢) etc.

Cross-Mode Communications
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15a custoner into the Wrk node database, but the same information may be
prohi bited from being sinmultaneously entered into the Fam |y node dat abase.

In any transfer between nodes, the transfer may be |ogged for historical or
security audi WOBYEEHRY The actual mechani sm used ¥ BrAHYPE t he

data or software internally may depend on the structure used to keep the
nodes separate. For exanple, in the approach of Fig. 2D, 20 the fourth node
may sinply nodify the relevant restrictions for the receiving node
concer ni ng t he nownshatrceds, iakdpaiatictal 0 atadigile daascoatste adyritl et feewdeour t h node’ s

dat abase. In ttpedxﬁe%%'{ 88‘&%91<% OhFId%%tablez e%rlf sgge ?ftt]heecoﬁtgnq gf’ t}{(l)s gnn@de may store

the received infornation and o
restricti ons/ paplightsshedresn %%Sdeﬁeléldétbom&nﬁferrce“t dohnbalsamblaentst hosdre used as

appropriate. 7Rkl iGhitafons QWS tidhs, eltcom’to%cﬁgt'h@ﬂrUn@fno@e A8t had e, drAPHELT Ng data
for nultiple nodes, of operation, accord IHgﬂto an emhodi ment of the
t

i nvention. 1n d'\lnt}"afia%‘l‘ﬁ’rfé)ﬁ% W Fodep 2npifs" edergioE Pefation, th mggmpRae 5
mul t i node st atsenditafeod@ttdicsaiitd Eiy twoinddas. t[henopﬁf@pecdfb@aﬁaumdeslqaeiagct ed at 420.

Thl S Sel eCtI OQ[.&I%?‘Q{m?ormutlontb?{)v(e)elillghet ?&Oé@?gbsln a dra. ?Qlﬁ)ao cugand%%stt he user
pressing a certain co I'on and/ or enc f t hr ough sone

nmor e aut omat e@p@8oechni que. At 430, the sel ect ed nodes may be di spl ayed on

the screen to af figdhils@nlR@IUSE e MM & prERIRS A fovd Of BRIBAHIE ror At 440,
the device may present a format on the screen that is suitable for the type

of data to!%e &Sy BeUSCHBY b@)’i‘%\‘ﬁ‘ﬁ?ﬂ@“&"‘“g@ﬂ%ﬂ‘ﬂ Of"i‘&f;‘o‘f Bradtorsmasiele di spl ayed to
enter cal endaErs@mamdds,,buafot Rorf Bitoad tmodfo VTR mImb@N Iif bi@teximye, be di spl ayed to

enter the e ma‘ldl ug‘xgn ﬁge all(?)fvec?to %% 5ans#g1T%iJ%msPeﬁ01¥al f)dequOIr anlé)dre r‘EalZ 0? nh, or nay

be a change to X as been en ered at 450,
t he device rraylllcawélﬂsbetulsrétm Watkanado uittih i hddrabersasd foolanguhgde iggbpropriatese| ect ed

nodes at 460. th-gkk%rk%?ﬁéé:tln Hﬁtaﬁ&ﬁh OfanBRPE Yhy e pbRle (@b 05HMRE ih @ MmdlBY rflepend on
the structure used t nodes separate, Fi 5 shows a fl ow di agram

of a nethod of C‘fsf‘)&ﬁé‘ln@rﬂ%ﬁ ﬁ@ika‘ﬁf’%‘iaﬁéﬁbﬁééﬁh?ﬁﬂﬁ%?for‘& By h“g”?}bb"éﬁ enbodi nent
of the invent Iﬁ@llﬂbe1h§lsufnﬁl&‘xdb0d$lﬁ@ﬁcﬂ.ﬁ1ﬁ@@m Farhilybi@lle dftgbattS @f ans@b@ek S t he two

nodes to be u frans d.the device resents the split
screen di spl aéei\f‘veen bl e\ tP ¢ %fgf Tdﬁ’% fl édef%g%ba)lnrcr%ﬁ{ s’se?m'gyl‘ﬂ(f)ll%t na 520 may be
handl ed 10si nul taﬁégmuaymecmmmwsemtpItr@mfwthaéaimg seftwreg infeellyanaylletcbén- pr ess

convention to,s@k kMo PROBS mblids kepliGte! PYQLMSE, InndPFroRRbE fig SBF €€N dat a

t ransfer oper ation
the fourth mode may simply modify the relevant restrictions for the receiving mode

concerning the now-shared information that was already in the fourth mode’s database. In
the approach of Figs. 2A or 2B, the receiving mode may store the received information
and update its own list of restrictions/permissions as needed. Other techniques may also
be used as appropriate.

25 Fig. 4 shows a flow diagram of a method of inputting data for multiple modes of
operation, according to an embodiment of the invention. In flow diagram 400, at 410 the
device is placed into a multimode state for data entry, with the particular modes selected at
420. This selection may occur through any feasible means, such as the user pressing a
certain combination and/or sequence of buttons, or through some more automated

30 technique. At430, the selected modes may be displayed on the screen to affirm to the user
which modes are so selected.

At 440, the device may present a format on the screen that is suitable for the type

of data to be entered. For example, a scheduling format may be displayed to enter

11



Different types of display formats are better suited for different types of
data. When the user selects the type of data to be transferred, this may
automatically select the best format for presenting that type of dat

530. Al ternat 8% &% ser may sel ect the 15type of di spia ?%?’Wﬁ?ﬂat 530
(e.g., a spreadsheet) and then call up the particular data into that
format. In either case, the selected format for one side of the split
screen may be duplicated in the other side of the split screen. At 540,
when t he user cslelldecetvsmiblexcﬁﬁathcamﬁ@mhxemnfdramﬂa@rbé éichl9Bd oReershdk@adf the screen,
the data may %drgsg?mgg rqont ‘?th l?e%lé&/?n%&r 1at‘i:“n %m%a[) chQn e%o exis 1t her side of
the screen. This transter inrtra 45161 e neans, such
as a drag- and-iefpiyptiong W:h@tl ﬂl&ﬁ’d“ Ipyéé@ee enteyed %ﬂﬁéﬂleﬂ@mmmmly i dea ke dat a has

been transf er r@dhasds A& aliSEhe MRYed Mbdedt A8, 3fh@@1a@tn%ﬁn%@ofa‘rlﬂ9ﬁ1%@x@t at 560 to
updat e the datapase for the receiving d Dependi n he nmechani sm used

for accessihg SRR e tdepeng o the Wﬁ?}“‘? HW@W‘@G@P%IP?%EJ%QW%W of the data in
t he receiving m)d%c GlshdVRY BivARLYmiony Akl df palatiring dpobatefi hol®, a dat abase
shar ed vvlththe i natin d t here to b
transferred, 4s° g??ﬁerx{lg%(g%f@g@ N m‘feﬁaon i tli0Wrrclllaiaygmrm %O% aqg{oath%lf?f)' Self‘?ts the new
data transfer tfrbémmmp@stozbedi%cﬂﬁrethema tpn&égefmialpnd@npcfrJGSMttI)C,Splmscrm 540 (if the

presentation fdQBlQWonﬂMt hlsopeanths e%@@&ﬂaent@ﬁ)%n@kio handdasg been transferred
bet ween these two nodes, the process may exit at 580. |In some enbodi nents,

different Hat é‘”’rﬁlﬁifw%lyt‘r"‘a“ﬁf%‘?@? beyingA p%fb‘ﬁ’%i’é PN AICHCERC RS [T EFh 8 sane
split screen houastly bcsmmueymbye ﬂﬂ&tr@ﬁ&ﬂaﬂalﬂ@ns&@ﬁl&iaﬁorﬁn one side of the split

screen as the ori tin ...Lhen doing the
same thing in the%gar(e)nsti cso dlb A ormaﬂ%lebett 1tecﬁ1?r€¥terenté(8 ?d%t - AWar eness

Cont ext awar eNéssthp Sbeb@§é€i thg rypelsfetkataafcltel tw*tftyred Alss maystupriiialy poerike  cont ext

awar eness Ny pQPf M Bllaqegtﬁn ttlﬂ]@ty%)é"&f%@[a M@SAltenﬁteHisﬁE uslelsm%@lre&ttﬂeng in, and
provide or prevent various functionality based on that node. Alternatively,

if the usel® i &Pt ?fﬁ‘%ﬁljy s A PO F58- é‘éP‘F%lth‘é%ndtﬂr?afa%{’éhcdﬁ{“?“‘a\ﬂé‘?I‘“é%l e in
anot her node, thatfolay Ih Bifhef Jd e sdksRd foprhat Fdrahe R RF iht gilit scBuﬁ mbc@nt ext

awar eness nay ,al S0 ex eyond th i e inter LLons.
The key to Coﬁlfphc n!:he otﬁex\é@e oftp %Ptbcnteer_? zgé\tl(lls\ég@lthe uscr §¢ cst (]‘feiVIt%bee activity
(or activiti esram@neds@cmen@@f ok qcamu thd dajagngy by bapiad Saip thegomqsmqném payts

perform ng, deffl MADESe WMARL AN his @&kfel\/ﬁq&y RSnibAR MSSh ofY) BRfbINRARSs, L0 perform
based on past activity of the user and/or based a database of typ| cal human

behavi or, AndStheyt SEBrdioPeart ‘Vld‘@éﬁﬁ ﬁé’ﬂ%‘ﬁ?b&m‘%g for, 10and provi di ng
i nf or mat i on on, thmsaath@dalfhﬁfas 86 irdhkfetr&Sthe Esrafm@mnm edata dvd fatitis2660 equest s a

listing OT CU{(})I’ entte tﬁmcya agst f(.}l r]lefrecelvm%g; apen{jll %von[the mec 1¥msm Lg%‘gqosear ching for

| ocal novie t I hes aval e in each
t heater for tmmlebmn,mnwnddta thi§ may lm\folwmlvrl@ r@py dWe dhern thactrivafg dle, avai | abl e

novies. |f thg n@@%{mpiyqﬂ%ilwre%ﬁdaﬁwﬁnt&'ﬂg o S4eAatSha ifk&he originating mode,
25 If there is more data to be transferred, as determined at 570, the flow may return to
530 (if the new data transfer requires a different presentation format), or to 540 (if the
presentation format will be the same). Once all data has been transferred between these
two modes, the process may exit at 580. In some embodiments, different data may be
transferred in opposite directions from the same split screen format, simply by designating
30 data on one side of the split screen as the originating data, moving it to the other side, then

doing the same thing in the opposite direction for other data.

Context Awareness
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device's battery, the device may present not only current battery charge,
but also an 1lbestimate of remaining battery life for each of several

different operations that the user frequently perforns. |In another exanple,
if the user r®QUe¥LEYn on-1ine bank statement to deter ACHESHIYRE 1 ent

account bal ance, the device may al so anal yze previous account history to
determ ne when the next pay check is due for automatic deposit, which
reoccurring bills will be due before than date, how nmuch noney the user
wi Il have for 20di caretivaradsyis speneh g ahﬁzﬂﬁdAmmhh@tpoiﬁﬂ’lain}éSﬂaS/areﬁ?d@d a

hi st ory of pr%n 9&? ﬁgfrtlee tLgent%rc%s Qg\relldl\o ratmo m and rovﬁeagr 1evg}1 vdrloashe device
responds not Onaiy reque PSO ma

assunpti ons aﬁ@mtlomhaba@@t dngirat mpdeo ﬁrimlmttyﬂy nf @m%elbetrih@ tpmrforitl @Cﬂt\'hles user that

was not speci fij.eak by z[v%%i%%ﬁ Qche@}MeE}HﬁMﬁBﬂnPtﬁé he¥r c@lh&&%’ﬂh& Be obtain that
other information. 'I% devi ce may en present this other information to

the user amd/ GPnt‘i"ﬁ@”a&é‘?ﬁ“ (‘i‘@y foeéﬂfelﬁ’%‘a‘flfl}ve%}lc BEPrEHoNsal t hough t he user
di d not specifi cal Iy kegguestxt @virdheds id the the aévade mvtkd \OHM o¥vict eiviachi on, and this

other infor matalctpﬂleﬁ orssenu%nce o?ac?mﬁ nﬁe};%{ is Euersegt?n%hgl 1n0 deEerrg 1K rt S request.
30 Situational 698 ISRRTE R L 1495ed on the

ext ernal envi pthnrrmtmxtles the nen maihrgent feecrdiemibesed Onme;t ade/w e@hmyf ap@erai n

information ORadkd $4eMYk bOPRBM hunkd HAKGH:, %wﬁaaﬁtom&h@%§mw&u%bm as but not
limted to 1) a GPS systemto determne its sical Tocation, 2) one or

nore radi o'’y &REHYiding ‘EI%’E“@F‘PH ‘?’Pethﬁmﬁfh“vﬁc‘i“’étl‘césgm ﬁ’é‘%r‘ﬁg‘“ BY {iYeEt Bss devi ces
are W thin commagbCatrmoliaNGe devil napaltieigieslly @eagRithigfosyat amid hat

anal yses canefl,a i npg Udl O rec n SVYS Hl]tat e | Zes
i cor ophone i nf)hﬁ:%ters a 1)xt ofmozles andi oW tlmes qs/ax ag{gllrxe?agrrtilsl a¥er¥0>r J&Héigérfﬁ?%fg novernent

and/ or ori ent awviorevigis foheacldeﬁlhecaealla@y mogipp éf the wrian@ersbeus the Fiptupefdhe One or

nor e of thesedé@c@%%&%& BRHE e FBY pR&nUS B irGRBARGThAE, Wit ik, fne or nore
dat abases (i nternal external) to derive even more information on the

sur roundi ng ﬁ\&‘F‘F‘Bﬁﬁ%ﬁﬁ‘““l?B%‘tc‘é&‘&‘rfﬁ‘l qach gf seypin} diereapeperjars i HRkFCR di giti zed

map, the devi eequimly pel€dr@s. Mh Bther example, if the user requests an on-line bank statement to
determine his current account balance, the device may also analyze previous account
history to determine when the next pay check is due for automatic deposit, which
reoccurring bills will be due before than date, how much money the user will have for
20  discretionary spending based on that analysis, and a history of previous discretionary
spending.

In each case, the device responds not only to what the user requests, but also makes
some assumptions about what other information might be helpful to the user that was not
specifically requested, and automatically attempts to obtain that other information. The

25 device may then present this other information to the user and/or the device may take a
particular action, although the user did not specifically request either the information or
the action, and this other information was not necessary for responding to the user’s

request.

30

Situational Awareness

Situational awareness is based on the external environment surrounding the device.

The device may obtain information on its environment through several mechanisms, such
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10it is located at a particular point and noving down a road at hi ghway
speeds. The device's accel eroneters may then sense a sudden, high-i npact
force, followed by a lack of novenent and a static inmage fromthe device's
carmera. From MRBYAPY nati on, the device may determ ne AHAS2UH0E% onobi | e
crash has occurred. After audlbly pronpting the user and failing to receive
a reply, the device may determ ne which cell phone tower it is 15currently
associated with, and call 911 with an automated distress call that

i dentifies whekeuthb@imitedioCll g2 GBS ely@eﬁtoeidtermine its phyRican@hdvar 2)a>ﬁamph@e t he
device may sens(f H stlé es toaést r¥nlinae‘ thatC 1e{e0rr?e%'v01 (s?l(‘)lvw%releg‘qtdeglpeq ayese;{h s pl ace of

enpl oynent and ther Feriine THar tThe usel e GV K ™ Ffhe devi ce may
t hen automati c,callnmymgwnt igheet &) mmkgmemlomywrrstmt Ialllabawmlh@a inpxanpphe, a user

may drive to aau&@)’é@&g‘nfh@n ?y%lglﬁﬁt éaygfﬁzes Qrfuryphgrfé ullp‘ﬁt%r ) sthad (etghe shop is closed.
To learn the location of another coffee shop, the user may use the device's

camera to také“EERIErn & dgFminanpermpmdoneisnatiqnogtie deyire Pelgriagiiue he
| ocation of thesseaneasd Cakbenaab vge seldds ilWIn&e bBYd tnlt6ihection with one a) Use

Tage brocessing. 9SSt elkas £ N biand nate, ol that, efial peof coffee shops.

Wrelessly reqmesmmanmvm@GQMVe a list of the Iocatlons of other coffee

shops in the area, F&Lﬁ&@lc%&ﬂtstdﬁ's%t&pﬁ@qHigﬁgcd}}%rtﬁu 8/icOREY @hdrflc d)
Dependi ng on the user's desired |evel automation, the device nmay sel ect

a cof f ee sHop Uit l5rAd A Raftigylar pajnt ‘ﬁ’ld(f)tf?iﬁ‘f’g fkmén a et fighvew preeds- Abcglesice’'ge)

Provi de travelicdicfofGits 3 tHeDscgela shdled, ABL-SRY0TH04 f&leifvécﬁg asmpf The
directions may be i tgrqptlve mﬁﬂgkvg%%%‘the ust\m the desired

ovement an atic ntnﬁée ﬁ&eVI S fn ra Fﬁp \;)rrlr)a 18%153 de

destination. I'n éac
i nformation. Mheda@hﬂmﬂeemameqdabpsﬂﬂmimxwaﬂi6ﬁmanm@yd@vmmgtMBsponds not

ont y to uhat LREHARE LEAURSHS tieahS oo BKER SAIFyRASHIRY! NS, about uhat

ot her information m e user that was not specifically
request ed, “andmﬁﬂwﬁﬁﬁfﬁE%WF? %ﬂﬁ%ﬁﬂﬁ@“ﬁﬁaHH@%WH“%%%FdUPﬁék“WWfBP%ﬁt|on
based on the enrviHiQneeRital. noni toring. The device nay then present this
SLP?LnI nfaf)[ ﬁblgﬁn tl{'l 9no¥hre]1eexgrrs1[)qe therzig\{ig)erma{[yrgeensg \%\1/ e!less txar}Pcy fxom d sewer cP %I’ ticular
user’s place of employment and thereby determine that the user is at work. The device
may then automatically switch to work mode.
20 In still another example, a user may drive to a favorite coffee shop, only to learn
that the shop is closed. To learn the location of another coffee shop, the user may use the
device’s camera to take a picture of the coffee shop’s logo, and request the location of the
nearest alternative. The device may then:
a) Use image processing to determine the brand name of that chain of coffee shops.
25 b) Determine the user’s location from the GPS system.
¢) Wirelessly request and receive a list of the locations of other coffee shops in the
area, along with their scheduled hours of operation.
d) Depending on the user’s desired level of automation, the device may select a
coftee shop from the list, or prompt the user to select a one.
30 e) Provide travel directions to get to the selected coffee shop. The directions may
be interactive, changing as the user travels to the desired destination.

In each case, the device monitors for environmental information. When the user

requests information, the device responds not only to what the user requests, but also
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5did not specifically request the information or the action. Conbined
Context and Situational Awareness 10Fig. 6 shows a flow di agram of a

nmet hod of using both Context Awareness and Situational Awareness to trigger
an action, acWertiAfei% an enbodi ment of the invention. PEHUBHWEYIP2Yst r at ed
fl ow di agram 600, the context of the device is repeatedly nonitored at 605
to keep track of the node and the operations that the user is performng
within that node. As the context is nonitored, the device determ nes at 615
whet her therem@h§m@@b%ﬁ@4qa&ﬁdwlilan$t% ﬁﬁ&rh@ﬁbn&ﬂiﬁhb&l@lﬂﬁdhﬁﬁed&&ﬁﬁdﬂ based on
t he current context % Vi ce.seeks ttg ol tﬁ)rtn‘iatlgn al 625. This
rel ated i nfor f&t P%Fpeﬁlfﬁaﬂ%”eﬂ%w@ APGHURE Y ¢EPE AP EERA SR THATMa NN se, or

m ght have t o bhed abha¢nvechnfenaimaeitreign@be deocer wayshen Qreemt tbisbtiemed, thi s
related infor mﬁgljmgtnonme 9@%1 zﬁlh)%l:t%gdéhﬂe tha"}etag aﬁ@ulﬁ agtﬁ%aﬁ%gh%%us@;}ﬁ Thi's
stored information ave curr nt use, but c e stored in
case it bec5om§l§1f\9§°éf Call)@@@@ﬁéﬁﬂfrf@ﬂlﬁ‘llc\}‘m tpectiehyvi ronment al sensors may be
used to repeatedly nonitor the device's environnent at 610. As the
environment is nonitored, the device determ nes at 620 whet her there m ght
be related information that could be useful based on the current
environnent. If so, the device seeks that information at 630. This related
information mght be contangd.dithig He¥,66; QIAM database, or might have
to be obtained fromextern this related

i nformati ol may bd&igtewed aiflpw diagran 4 method 0&&%}@@3@&0&@“@&@&“%%@ stored

i nformation W@Mua%mmwara@;s tm\gger@ru&ch@mcc&aﬁg toldH tmEm Ao rMeGh R BtichN case it
becones usef ul ﬁ"{’i ? ps &(33 615- 625- 635 and

610- 620- 630- GHb‘ll?fé%t}“‘&tﬁ% bR B g ‘1“?6?“906 RECSVERECBE BG4t 645 or 650.
A triggering e@'jaakeenayckb;ethawdmld ha papaisnsttiyyp és uef is 3&é&veint githinthwhi ch t he
user requests | '@J Ns 019 m%‘ﬁn&l&v h%ﬁedlc@'d&érﬁﬁn%éat%gs \gﬁe‘iﬂﬁ Oflere AfnAlAr mi s
detected, etc. Base e triggering event device may conbi ne
and/ or cor el &?ﬂ?@dw&?fmﬂ@ thoo prrodshie Uznfied baspd Quethd qyralt conipkb et hodevichat  has been

col I ected. SOE@%stﬁattnl?drl%atloﬂfangaflh%laﬁ@-}ﬁfd“ﬁé&%nQﬁ%ﬂbcﬁ@hthﬁ&ﬁlﬁ@ca&/lc@s resul t of
continual nonitorin

i nformati on ave, been coll ected
in response t g¥Rd “\.fé’gﬁe "tr@’dg.]i‘élé“tveﬂsb 8@?}?66@05‘@5‘ COR ”‘}il?et’egayé’ﬁ’ﬁ ﬁ‘b/ correl ating
_the vari ous i refanid rifetdrivdtign iy @e dlered Dehenyicd ak@b@anatads. i i satedonfQmdasmed on this
I nformation. é(a],)g ’Hﬁgﬁlot%%ﬁc%en ! BEut & g&ﬁ%&@h&%&&@&&r mation to the

user, but the |ate anot eration not directly

i nvol vi ng Xhe userCOllqutfeliﬂsf tilqunamtdlfwfbmh@?ﬁebeﬂlﬁ%}tto tepertedyroniteithsr mat i on

fol ! teCEI efl atnﬂdd%@*@ 8VirBkIndnPar k1L A%%S&renhﬂ)n&é}itfcn%ﬂftél&ﬁth@ﬁev%%t@ﬂ1&0§t i st not
imted to c information regueste nor is i

linmited to m?%?rﬁ’ﬁ&'?rd reﬂﬁ’é[‘ tbe gelyted afegiip theh© “&1‘0‘% qquP i’]btl%er“ge’ftequest f or
information. édviromehudes, thadevicemtisont hfvatatioas 660t Thisacuesin®dnatibut there is a
probabi I ity t!ﬁ%ﬁlt bgmgntélgeﬁ?r( tqg‘ﬁe!v%n" %Jiate}%%e%‘cfg{'/g;“ hagg‘i%%g olg‘}nin%d af nformation

t hat was reque e user an rrous tornplie inferred, or
| earned réfat ¢><ém@hwp§esb&nméwnméhw @b}t@égﬁ@mdta)nefldhbwcrr@bfeéwe\dce s

database at 640. This stored information may or may not have current use, but can be

stored in case it becomes useful.
The process loops at 605-615-625-635 and 610-620-630-640 may continue until a
triggering event occurs at 645 or 650. A triggering event may be any of various types of
30 events in which the user requests information, the device initiates an action, an alarm is
detected, etc. Based on the triggering event, at 660 the device may combine and/or
correlate various context and situational information that has been collected. Some of this

information may have been collected as a result of continual monitoring, and some of this
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informati on. These rel ati onshi ps may be based on the user's past history,
on the user's recorded preferences, on generally accepted behavioral nornms,
on conmmon hunan activities, or on other simlar factors. In many instances,
both context XRHPHASSY and situational awareness may be]ﬁggﬁﬂTg%%ﬁﬁther to
trigger automated operation in the device. By sensing the external
environnent, and conbining that information with the context of current
operations in the device, the device may initiate other operations that
wer e not requéasthedtiiymiyhavdisarcollul imtpoRasadsd Rqassuaplidcaawndafirved from
t he environnent rrent cont ext 1005 egpi n
description |SO%EF%%§)§E“%BE‘“”Frnglmaupﬁg an Hematdﬁang%m“a“%@érggt|gns

Wi |l occur to oniosiefoghatigii4 foninpnta¢teon smonld bakoweenyhe m@nm@mtoah@euwInltuended to

be incl uded 'ﬂm&ﬂ%a%ﬁwm9M§m@£®ﬁQ%ﬂ§Bkﬁn&%m&h&ﬁb&Vﬁ@&EQQrW@&ﬁﬂmﬁ&@ limted
only by the scope of | ow ng cl ai ns iS clained is An

appar at us, toriprqisiFgat the information gplicied b praseptpdiptheaifr &1 s tiesthavi ng a
t ouchscreen anﬁeralohaﬂ h@ limitbiEro de pesHic tn(ﬂ)rﬁﬁ@ﬁ Fli@tel By @OYseOhortidif Beitaq0des;

wher ei n each qD databas e and, i,cati arate and

)
di f f erent fromf10rmalo ASECRHG 8P *6%§¢w$t?”ﬁmn?ﬁm'ﬁlm§§§ wher ei n

each node perU@bm@hwUMQdebf@weﬂui@egwemvuvﬂmahU$@¢msngamMWanﬁx 102. The

appar at us of %hﬁh@h&jmMﬁ@&Qhﬁm&§$Qv%@ﬁﬁm@@@@ﬁﬁﬂﬁ&%h@mﬁ&§kQh%%kOns on what
external devices are accessible to devi ce through wirel ess

comuni cat {4 némm§dTﬁ@“&ﬁﬁ&PQP%@MBF“%W%FWFﬁlm%ﬁ@F%FHm%&%Hfﬁﬁﬂ%‘has separ at e
restrictions aforvhaain. trecrbmemdn@gy\ thdy bpeibaa @ﬁhd&lsa sipast dieoun@ithsusgener at ed
within the nDQe m(ﬁ f (ﬁgq[at stgbhc aln11 mherelqleach node has a
separate |ist "of enaf Frencegn ré% YREFPST B 8L %8 O E 88%r ati ng i n t hat
node. act1v1tles, or on other similar factors.

In many instances, both context awareness and situational awareness may be used
15 together to trigger automated operation in the device. By sensing the external
cnvironment, and combining that information with the context of current operations in the
device, the device may initiate other operations that were not requested by the user, but are
based on assumptions derived from the environmental inputs and the current context.
[0056] The foregoing description is intended to be illustrative and not limiting.
20  Variations 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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5. The apparatus of claim1, wherein the nodes are sel ectable by the user
based on 20pressing at |east one of multiple soft buttons on the device.
6. The apparatus of claim1l, wherein the nodes are sel ectable by the user
based on t ouchHO§%4¢7%ast one of nultiple hard buttons FSA/USHEYHER ce.
257. The apparatus of claim6, wherein the device is to interpret a button
pressi ng sequence of the nultiple buttons, the interpretation to determ ne
whi ch button is pressed and at | east one other factor selected froma |ist
consi sting of :wa)iswhrtcher the duration of the press exceeds a particul ar
time limt; b) whether the button is pressed nmultiple tinmes; and 30c)

whet her multiple buttons are pressed sinultaneously. 8. The apparatus of
claim1l, wheréin theageviugceomsising use context awareness and situational

awar eness t o Oper af o, ididRRGRHNIRGce haWiiR &Q%c%cile%l? iﬁ%%’&{!, %@8&%4@69927 9. The

. ] ce
apparatus of claim1l, wherein the devitce has nultiple buttons to sel ect

whi ch node o %fitte 2anef thiee Whst: point within that node to begin. 510. A

met hod, comprising:  wher&iikdeE hbfithada HaBEBeAddpBllc@GhS @itk selRMEeGad f rom one
oper at i onal rmc}g to antﬁt her ope atli. otnalj gpd et modes: wherein each node has a
dat abase, acce&59 TR Bt fadihasc ahwr TR e Blier P&t i ctions that are
separate and di ffer ent wharomrchmodtgtadiases ditigce sgmentiol 4 @ty ongyiti@and
operational 1Orestrictions of each of the other nodes.

10 2. The apparatus of claim 1, wherein cach mode has scparate restrictions on what

external devices are accessible to the device through wireless communications.

3. The apparatus of claim 1, wherein each mode has separate restrictions on what

terminology is permissible in documents generated within the mode.

4. The apparatus of claim 1, wherein cach mode has a scparate list of email contacts

that are accessible while operating in that mode.

5. The apparatus of claim 1, wherein the modes are selectable by the user based on

20  pressing at least one of multiple soft buttons on the device.

6. The apparatus of claim 1, wherein the modes are selectable by the user based on

touching at least one of multiple hard buttons on the device.

[N
Wy

7. The apparatus of claim 6, wherein the device is to interpret a button pressing
sequence of the multiple buttons, the interpretation to determine which button is pressed
and at least one other factor selected from a list consisting of:

a) whether the duration of the press exceeds a particular time limit;

b) whether the button is pressed multiple times; and

30 ¢) whether multiple buttons are pressed simultaneously.

8. The apparatus of claim 1, wherein the device is to use context awareness and

situational awarencss to operate in cach modc.
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11. The nethod of claim 10, wherein said switching is perforned by pressing
at least one of multiple hard buttons on the device that are designated for
node switchi na] 1512. The nethod of claim 11, wherein said switchin

conpri ses: @Bty that a first of the multiple buttHS2YNPRE device
is pressed; determning that at |east one criteriais nmet, the criteria
selected froma list consisting of: a) pressi ng a second
button concurrently with the first button; 20b) pressing the first button
mul tiple tines; and c) pressing the first button for longer than a

pr edet er m ned dur 4.an ri pera ional nodes
associ ated with tﬁ{éefapp a?wf(?‘flmq W egeéneé ((H)eﬁlcesgasamglgf o OnStOS R ﬁ)d

det er m ni ng. I@).d?mlme@h@tdﬂff@fpouﬂtmtmthzt,mq;whwrb@glm t he operatl on of entering
is selected froma list consisting of: a) entering a node associ at ed
with the first button at an initial page in the node; b) entering a
node associiat &8 wid Rt cyrisinghutt on at a same page the device was at when

t he node was | ast @mbﬁuegh hafdhdld 3R&)onR AEEICi G e dtatibmIDERlc pROAED ON
permtting a user access two of the nodes froma sane display on a

t ouchscr een. ﬁelﬁlon%rniol ¢l e conprising a conputer-readabl e storage nedium
t hat cont ai ns i nstwhecin e¢snodahisehiatabren aaxse tuttedndhyndepaatonal nowietiqgps ocessor s

result in perftmmg&gmgpg{d%ﬁftc%&r&mpaata%agagmsynnmamn@gn@omﬂaﬁﬁ' d electronic
devi ce from one ogoer ational node to another of nultiple operational nodes;
restrictions of each of the other modes.

11 The method of claim 10, wherein said switching is performed by pressing at least

one of multiple hard buttons on the device that are designated for mode switching.

15 12, The method of claim 11, wherein said switching comprises:
detecting that a first of the multiplc buttons on the device is pressed;
determining that at least one criteria is met, the criteria selected from a list
consisting of:
a) pressing a second button concurrently with the first button;
20 b) pressing the first button multiple times; and
¢) pressing the first button for longer than a predetermined duration; and
entering at least one of the operational modes associated with the first button,

based on said detecting and said determining,

25 13.  The method of claim 12, wherein the operation of entering is selected from a list
consisting of:
a) entering a mode associated with the first button at an initial page in the mode;
b) entering a mode associated with the first button at a same page the device was at
when the mode was last exited; and
30 ¢) entering a multimode operation permitting a user to access two of the modes

from a same display on a touchscreen.

14.  Anarticle comprising
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5wherei n each node has a dat abase, access limtations, and operational
restrictions that are separate and different fromthe database, access
limtations, and operational restrictions of each of the other nodes.

15. The articl WO 98 %4 14, wherein t he operation of swPCEHSHYRBHPri ses
pressing at tol east one of nultiple hard buttons on the device that are
desi gnated for node switching. 16.The article of claim 15, wherein the

operation of switching conprises: detecting that a first of the
mul ti ple buttons a.ncomﬂaeldeaahmest&rscemeeﬁ&em cdl@tne meinfetidng, vithvdtwhat | east one
criteria is net crlterla sel ecte Qm | 15consi sting of:

a) pressing a s(%%% BEttBMN° BoHE WPH%H?V@”%W?%%Oﬂﬁm?nyg?m““¥%on b) pressing
the first button nwithipd echabdhgigslectronic device from ongypeptigrbmney td dvethfiaf st but t on

for |onger thqﬂm$kgbgg@£9%&h&ed duration; and entering at |east one of the
oper ati onal nodes, Dbased on said detectlng and said 90determ ning. 17.The
article of tlai m Igherhashenehtne dapRaaieen lipfations aldopgatosl ssirsiened from a

| i st consistinigtat separate and diffstenfdn@ihb H@abaserﬂéds@s @506 Ah&ehewkibdal t he first
button at an inij b) entering a node associ at ed

with the f|rst%Bﬁ??ﬁﬂR?g“gﬂﬁﬁﬁﬁ’Bﬁﬁe the device was at when the node was

| ast exited; and c) entering a nultinode operation permtting
concurrent acqess 4l oPliuhhe JBEGSSHAMA PAMENH] SRbAK: fAghouchscr een.
3018. The article of claim 14, whereln has separate reéstrictions

on what extlr ffapt opResf mé@l%ﬁré bat&%@é%mw% @attarféi%@wcé er fnﬁfkowgtﬁnw rel ess
communi cati ons.

16. The article of claim 15, wherein the operation of switching comprises:
detecting that a first of the multiple buttons on the device is pressed;
determining that at least one criteria is met, the criteria selected from a list

15 consisting of:
a) pressing a second button concurrently with the first button;
b) pressing the first button multiple times;
¢) pressing the first button for longer than a predetermined duration; and
entering at least one of the operational modes, based on said detecting and said

20 determining,

17.  The article of claim 16, wherein the operation of entering is selected from a list
consisting of:
a) entering a mode associated with the first button at an initial page in the mode;
25 b) entering a mode associated with the first button at a same page the device was at
when the mode was last exited; and
¢) entering a multimode operation permitting concurrent access to two of the

modes from a same display on a touchscreen.

30 18.  The article of claim 14, wherein each mode has separate restrictions on what

external devices are accessible to the device through wireless communications.

19.  The article of 14, wherein each mode has separate restrictions on what web sites

19



19. The article of 14, wherein each node has separate restrictions on what
web sites 19 are accessible to the device. 20.The article of claim 14,
wherein each node has a separate |list of email contacts that are accessible

whil e operating in that node.

are accessible to the device.

20.  The article of claim 14, wherein each mode has a separate list of email contacts

that are accessible while operating in that mode.

20



