HANDHELD ELECTRONI C DEVI CE W TH TEXT DI SAMBI GUATI ON  BACKGROUND OF THE

| NVENTION Field of the Invention 5 The invention relates generally to
handhel d el ectronic. devices and, nore particularly, to a handheld

el ectroni c device having a reduced keyboard and an input disanbi guation
function, and also relates to an associ ated net hod. Background I nformation
10 Nunerous types of handhel d el ectronic devices are known, Exanples of
such handhel d el ectroni.c devices include, for instance, personal data
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t el ephones, an ture

wi rel ess communi cation capability, although many such handheld el ectronic .
devi ces are stand-al one devhrm ' -t hout 15

conmmruni cation with other de BECKE ﬁém ni c devices are
general ly i rfﬁgddédleﬂmeheogportabl e, and thus are of a relatively conpact
configuration in i ch k ot her .input s res often perform
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t echnol ogy, and el d el ectroni Crai*g devices are bujlt to have progressively
smal | er form Brtiendngione relates (panassgisted Bethadnber s of

appl i cations and features resident thereon. As a practical nmatter, the

keys of a keglpad can only be reduced to a certain snall size before the
keys becone able. In order to enable text entry, however,
keypad nyst Dbe capghlefoug’t egrgf@lrhdiﬁmbxk thORN B S
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synmbol s. One hogjiclf elmtmnududﬁgmmmh@as quetfls*@n@eslwr@?nsirrdhﬂa spiatotsh@DA8en to
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digits, and ][B ﬁdcokrﬁ)}g{r%gsa tvgg Slag R\Q%érg r&eﬁﬂrﬂut fe %ﬁodeg il tﬁe 1iRY. anxSr haﬁ‘c’ﬂ%ﬁé)
touch-tone t eleemméewwlal@eﬁatarerWed@leecbonkaymdob}capnbduy,daiﬁgugh\miame skel'ys

of which ten, 1A n ese ten key t. haye Roman
| etters assi gn B he%e{rgmg F%JI’V%?%S gn%%r?c{ alé% (%vicﬁs tE g’élgl é‘ EI git
"2" as well asmnﬂumcatemt\mﬂsot‘hﬁdevib&' and "C'. O her known reduced keyboar ds

have i ncluded ot nts of .keys and
the like. .Since ag’g({h %Pdﬁechc?{ég% ' g eviges éffic%en rabé)}mﬁ’é‘feéﬁb%ﬁlﬂofjtd@guw s
i nt ended by himeofmszeratweiyrcelfn@acttcmmatmh ih kehichlkdy@ tahe losher Mput sicturendfteiC', -

and otentiall coul e i ntend to refer to the "2
P ml muglpﬁe fsunctPons under ceggn cgcumstances or may OqlengSG

have muptlpie
aspects or features assigned thereto. With advances in technology, handheld electronic
20 devices are built to have progressively smaller form factors yet have progressively
greater numbers of applications and features resident thereon. As a practical matter, the
keys of a keypad can only be reduced to a certain small size before the keys become
relatwely unusable. In order to enable text entry, however, a keypad must be capable of
entering all twenty—six letters of the Roman alphabet, for instance, as well as appropriate

25 punctuation and other symbols, | | ' | |
One way of prowdmg numerous letters in a small space has been to provide a
“reduced keyboard” in _whlch multiple letters, symbols, and/or digits, and the like, are
assigned to any given kej. For example, a touch-tone telephone includes a reduced
keypad by providing twelve keys, of which ten have digits thereon, and of these ten keys
30 eight have Roman letters assigned thereto. For instance, one of the keys includes the
digit “2” as well as the letters “A”, “B”, and “C”. Other known reduced keyboards have
included other arrangements of keys, letters, symbols, digits, and the like. Since a single
actuation of such a key potentially could be intended by the user to refer to any of the
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i nput generally is an anbi guous input and is in need of sone type of

di sanbi guation in order to be useful for text entry purposes. In order to
enable a user to make use of the nmultiple letters, digits, and the |ike on
any given key, nunerous keystroke interpretation systens have been
provided. For instance, a " nmulti-tap" systemallows a user to
substanti al |l y unanbi guously specify a particular character on a key by
pressing the sanme key a nunber of tines equivalent to the position of the
desired % eqy»0 e ol : rer [ - teh one
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di sanbi guati on function. In such a system a user typically presses keys to
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Another keystroke interpretation system that has been employed is a software-based text
disambiguation function. In such a system, a user typically presses keys to which one or more
characters have been assigned, generally pressing each key one time for each desired letter, and
the disambiguation software attempt to predict the intended input. Numerous such systems
have been proposed, such as that described in U.S. Patent No. 6,286,064, and while many have
been generally effective for their intended purposes, shortcomings still exist,
It would be desirable to provide an improved handheld electronic device with a reduced
keyboard that seeks to mimic a QWERTY keyboard experience or other particular keyboard
experience.  Such an improved handheld electronic device might also desirably be configured

with enough features to enable text entry and other tasks with relative case.



5 -software. As a user enters keystrokes, the device provides output in
the. form of a default output and a nunber of variants fromwhich a user
can choose. The output is based largely upon the frequency, i.e., the

| i kel i hood that a user intended a particular output, but various features
of the device provide additional variants that are not based solely on
frequency and rather are provided by various logic structures resident on
t he device. The 10 device enables editing during text entry and al so
provides a |l earning function that allows the disanbiguation function to
adapt to provide a custom zed experlence for the user . In certain
predefined circunstances, the di $Al) I 1:1@38n be selectively .
di sabled and an t e r |
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I nventiop,is &&1@&%1@@@&&@ Hi?:'ir%\/t@ﬁ Aaddheho %t&@éeﬁfaﬁéd%nxﬂ%wnﬁﬁorﬁﬂﬁt &Mows
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to relative gpﬁ@ t [ &iga,1@n
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Anot her aspect™ ™"t %ﬁg ¥ﬁ§? ?‘! 4@‘98? %‘% ‘de an inproved.handheld - .
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including a reduced keyboard that seeks to simulate a QWERTY keyboard experience or

20 another particular keyboard experience. _

Another aspect of the invention is to provide an improved handheld electromc :

~ devices and an assoclated method that provide a text input disambiguation function.

Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that employ a disambiguation function that, responsive

25 to an amb1guous mput provxdes a number of proposed outputs accordmg to relative
| frequency. _

Another aspect of the invention is to provide an improved handheld. electronic
device and an associated method that provide a number of proposed outputs that can be
based upon relative frequency and/or can result from various iogio structures resident on

30 thedevice. |

Another aspect of the invention is to provide an improved handheld electronic
device and an associated method that enable a custom experience by a user based upon
various Ieaming features and other features,
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Anot her aspect of the invention is to provide an inproved handhel d

el ectronic 5 device and an associ ated net hod, wherein the handheld

el ectroni c device includes an input apparatus which facilitates the
selection of variants with relative ease. Another aspect of the invention
is to provide an inproved handhel d el ectronic device and an associ at ed

nmet hod that enpl oy a di sanbi guation function to di sanbiguate text input
froma reduced QVWERTY keyboard or other keyboard and ‘that allow editing. 10
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device is on a particul'ar conponent of the handhel i c device. The
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el ectronic evic gener al as inc

a processor uﬁembarracﬂuadwmglsaperpbleaegamraie aammimauf piefip abjatis sorrespomlitpwith
appar at ufd arhdxe ambi grtrl% mq:)%\“ ng gemgate ) resulY by, for each of at least some of the prefix
objects, identifying a language object that corresponds with the prefix object, obtaining
an associated frequency object that éomesponds with the identified language object, and
‘ outputt.ing at least a portion of the prefix o‘oljects of the result to provide a number of

proposed disambiguated outputs that each have a correspondence with the ambiguous

/25 input, and detecting that a focus of the handheld electronic device is on'a particular -

component of the handheld electronic device. The method further includes, responsive to
detecting that a focus of the handheld electronic device is on a particular component,
disabling at least temporarily the disambiguation function and providing an alfernate
ini)ut interpretation function. The method further includes defecting a number of input
30 member actuations and, responsive thereto, interpreting with the alternate input
jnterpretation function the ﬁumbef of input membcr: actuations with the alternate input

inferpretation function.



objects and a. routine stored therein.. The plurality of objects include a
plurality of .5 | anguage objects and .a plurality of frequency objects,

wi th the | anguage,' objects each being associated with an associ ated
frequency object. The input apparatus includes a plurality of input
menbers. The routine is adapted to provide a disanbiguation function, and,
responsive to an anbi guous input of a nunber of input nenber actuations,
the disambiguation function being adapted to generate a number of prefix

obj ects 10. cor r espAndihagaspedt v theindeii@URUS JriEd ; -
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di sanmbi guat i OBymponent, the routine is adapted to disable at least temporarily the disambiguation

function and provide an alternate input interpretation function. The routine is adapted to

20 detect a pumber of input member actuations and responsive thereto, the routine is

adapted to interpret with the alternate input interpretation function the number of input

member actuations with the altemate input interpretation function.

BRIEF DESCRIPTION OF THE DRAWINGS

25 _ A - full understandmg of ‘the invention can be gamed from the followmg

Description of the Preferred Bmbodiment when read in conjunctlon ‘with the
| accompanying drawings in which: _
Fig. 1 is a top plan view of an improvéd handheld electronic device in accordance
with the invention; '

30 Fig. 2 1s a schematic depiction of the improved Handhald electronic device of Fig,
1

Fig. 22 is a schematic depiction of a portion of the handheld electronic device of

Fig. 2;



function that can be executed on the handhel d el ectronic device by which
certain output variants can be provided to the user; Fig. 5a and 5b are
anot her exenplary flowhart depicting certain aspects of the | earning

met hod that can be executed on the handheld el ectronic device; Fig. 6 is
anot her exenplary flowhart depicting certain aspects of a nethod by which
various display formats that can be provided on the handhel d el ectronic
device; Fig. 7 is an exenplary output during a text entry operation; Fig. 8

i's anot her exgenpl ar ut put duri.n nother, part of the text .entry,. .
operation:  FIg oGt S S aoih semlay b fepiting Srrrain fanst RER saPbiagpi e
text ent fyncaperat carbe exet@ed ddthehandt@lhéecteonenidvadeof Gyt put duri ng anot her
part of the entry operation; Fig. 11 is_an exenplary outputngn t he

t
handhel d el eﬁ%fo‘hﬂ% Pic EX AN ofl QO Heferiging cegtaty gSrsplaroft ¢ dsamBtgyatserny.

12 is anfigxgsp|tRdtYcaUbd Ykedu@l of 3Re BEndIRY ieRHodiP RPick NS M&S Whieh LiGut
di sanbi guation function of the handheld el ectronic device has been

di sabl edvargingd qagbemueraded to theeyssr; to sinmilar parts throughout the

speci ficatiop; P gﬁﬁ BER IVENT .11 .
handhel d eIe?#%g%?§g§g§¥%§N%&¥§lyﬁgf a gg gengﬁgﬁﬁ% |nlE@§¥kgqgﬁ%§g§nnng
depi ct edmegelemmtac bt Execitied Bh ghe aindAdié ekxeoqit devicdjandhel d el ectroni ¢ devi ce
4 includes a_houysin upon which are di sposed a processor unjt that .

el udes. an- Fifodh <o eh Erana v o deripa s P! prbtBus bY ich o
menory 20aricaB displayl fedsdts fhaf dahde pi@HEdd\éh thEM@ndHeRCA&RhickRvivRY be, for
instance, and without limtation, a mcroprocessor (P) and Is responsive

to inputs frbt ¥ kbl gstplary gp@eedwingg (GHCEYIYOPE@ESMNout put signals to the
out put  appar afUg sl ghotlR exBhAGSTRBut Hbrifd %thér%tgﬁ%%ﬁ%‘??x%‘@lb&goﬁé}%iﬁm)ry 20.

Exanpl es. of handhel d el ectroni"c devices are | ude at ént Nos.
6, 452, 588 anbligs? 48910980 ex¢ispleryrouliert dndey siadinat phrt ofithEitext eftry bperatiomput

apparatus 8 includes keypad 24 and.a. thunbwheel .32, As will he described
hPar eater cilatt Siefs SRI RE pRAT s imd TR RETRL BRI AR orsritiar
reduced QAERHATY. Heyibaar e cinpldry dutp@t anpheimahdHeyd efeclk@is d6vid8 dufiad af@hMeteRS

i nput nmenbers. It is noted, however, that the keypad 24 may be of other

conf i gur SHYARETaigcHdas m AZERTY keyboard, a QAERTZ keyboard, or ot her

keyboar d arrgpgerens , anVeRIRNAAPLESRNThY: KROWR QfoviRN@Wn AEn8E LR the
reduced or not reduced. In this regard, the expression "reduced" and

vari at i ohgamttigeation fungtion né e hendirald eleeforae deyesoms deeredifablgsd, or. ot her
arrangenent @b iDL e IEIRE [dssimilﬁxhl?dr%s tﬁx%fugﬁout the specification.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An improved handheld electronic device 4 is indicated generally in Fig. 1 and is depicted

schematically in Fig. 2. The exemplary handheld electronic device 4 includes a housing 6 upon
which are disposed a processor unit that includes an input apparatus 8, an output apparatus 12, a
processor 16, a memory 20, and at least a first routine. The processor 16 may be, for instance,
and without limitation, a microprocessor (uP) and is responsive to inputs from the input
apparatus 8 and provides output signals to the output apparatus 12. The processor 16 also
interfaces with the memory 20. Examples of handheld electronic devices are included in U.S.
Patent Nos. 6,452,588 and 6,489,950.

As can be understood from Fig. I, the input apparatus 8 includes a keypad 24 and a
thumbwheel 32. As will be described in greater detail below, the keypad 24 is in the exemplary
form of a reduced QWERTY keyboard including a plurality of keys



broadly to an arrangenent in which at | east one of the input nenbers has
assigned thereto a plurality of characters within a given set, such as a
plurality of letters, for exanple, in the set of Roman letters, for
exanpl e, thereby rendering anbi guous an intended result of an actuation of
the at |east one of the input nmenbers. .10 In this regard, and as will be
set forth belowin greater detail, the system architecture.of the handheld
el ectronic device 4 advantageously is organized to be operable independent
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the user can propialsle dndepeideat bhd BRdffict RydIEARTHRY 246 .&é&%&xﬁ@&' alel v
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entry oper ati onSYSEE \grehiitepierg Fb}éf’é‘d did QJecigpicr dadraid el bwemplryedNEXT>
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thereon, and in certain circunstancés the output apparatus 12

di spl aysl% di spFgpeasyt dimmee lm@etﬁﬂétP@cﬂﬁChl@cﬁl@enﬁllﬂ surthise naiRib SRS cheéajn 4Hthgs
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substantial ly ‘sFefupedkéyBoarhe gr aph| c 42 on the <NEXT> key and thus:
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thumbwheel 32 is disposed at a side of the housmg 6. The thumbwhee! 34 can serve
20 ' as another input member arid is both rotatable, as is indicated by the armow 34, t0
provide selection iripu'ts to the processor 16, and also can be pressed in a direction
generally foward the housing 6, as is indicated by the arrow 38, to provide another

selection input to the processor 16, '
-Among the keys 28 of the keypad 24 are a <NEXT> key 40 and an <ENTER>
5. key 44. - The <NEXT> key 40 can be pressed to provide a selectmn mput to the
* processor 16 and provides substantially the same selection 1nput as is provided by a
rotational input of the thumbwheel 32. Since the <NEXT> key 40 is provided
adjacent a number of the other keys 28 of the keypad 24, the userk can provide a
7 selection input to the processor 16 substantially without moving the user’s hands
30 - away from the keypad 24 during a text entry operation. As will be described in
greater detail below, the <NEXT> key 40 additionally and advantageously includes a
graphic 42 disposed thereon, and in certain circumstances the output apparatus 12
also displays a displayed graphic 46 thereon to identify the <NEXT> key 40 as being
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5 As can further be seen in Fig. 1; many of the keys 28 include a nunber of
characters 48 di sposed thereon. As enployed herein, the expression "a
nunber of and variations thereof shall refer broadly to any quantity,
including a quantity of one, and in certain circunstances herein can al so
refer to a quantity of zero. In the exenplary depiction of the keypad 24,
many of the keys 28 include two characters, 10 such as including a-first
character 52 and a second character 56 aSS|gned thereto. It is wunderstood
that the expresgblrioeinidas selegtionsinali tobth@ptﬂcyssblel&oﬂhskmm e€hatd) th@&ﬂspldﬁ:d

letters, digits, e lik ddi tI.O ally incly
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76 and t t 8
dep?(r:]t sa?\éﬁ:alr glnlexagmg%p&g, ﬁgoﬁé@(t éljfﬁ%%% @¥r ‘om h%f{t?%\k‘g’%% wﬁg?igt?ﬂg éamq?rf be
recei ved1025. Th?écﬁ ainclading o fiest th@8oterf 52 dned amad:cmdtch&zﬁct]ar B¢ btmedi tteapi. dt fson

of the default %EEOQ&] tlZa@ tf?é e%&gﬁ?o% ; aﬁférsat H%l!)l OC Ewgn cgnxrl]%ﬁttggotg égﬁuc{%y 60

where the text is e vaf
generally in théeitﬂrazlthglty syfml:tolfﬁe ahéxthe hlmmﬂmemh ﬁﬂht&nﬁnpr wviude sidedghephic

addition to theccﬁ%]:agtglls capmp%gga ﬂ}e r%;%?ltg&?eﬁﬂc a depiction of the various

alternate text oi Ces ® he default proposed output 76,
30 that are pr oposedbeaoailtha quuasdifsk&fﬂtaygamzi mﬂluﬁwﬁtt}x@Bhirﬁbtér@%@tﬁib?&fft&_ an

i nput seguence key.. act, s_of ke W l] be.described in

gr eat er Egt ail B%F 5?’/\/% gg; tanﬁ‘&}aﬁ?'gh F’§ “S%ﬁo@éﬂhﬂbﬁﬁerﬁ {8 thereof the -

di sambi guati on fletmi i ®nardis FoR 1 10gait BE séBRShat Ithk @t S@MdT Gy 8t Brbiers 48 on the -
g by. thé user.. The variant

i nterpretation 0 mbi guous i nput provid
portion 80 i ncl 0§ %5%0‘2@&%@%%%%@6“%@ ﬁ%?“’@‘RW?E?W@%tB&&B% many
i nterpretati ons @theile gggaﬁﬁmamgltg@m%ddﬂgﬂdgtelfsrzgm whi ch the user can

select, if desired. T e dlsPIayed graphic 46 typically is provided in the
vari ant conponent ‘The output apparatus™12 mcludes a display 60 upon which can be provided an

20 - output 64. An exemplary output 64 is depzcted on the display 60 in Fig. 1. The
output 64 includes a text component 68 and a variant component 72. The variant
component 72 includes a default portion 76 and a variant portion 80. The display
also includes a caret 84 that depicts generally where the next input from the input
apparatus 8 will be received. .

25 _ - The text component 68 of the output 64 provides a depmtion of the default
portxon 76 of the output 64 at a location on the dlsplay 60 where the text is being
input, The variant component 72 is disposed generally in the vicinity of the text
component 63 and provides, in addition to the defauit proposed output 76, a depiction
of the various alternate text choices, i.e., alternates to the default proposed output 76,

- 30 that are proposed by an input disambiguation function in response to an input
sequence of key actuations of the keys 28,
As will be described in greater defaﬂ below, the default portion 76 is proposed
by the disambiguation function as being the most likely disambiguated inferpretation
g



72 in the vicinity of the variant portion 80, although it is understood
that the displayed graphic 46 could be provided in other locations and in
ot her fashions w thout departing fromthe concept of the invention. It is
al so noted that the exenplary variant portion 80 is depicted herein as
extending vertically below the default portion 76, but it is understood
that numerous other arrangenents could be provided w thout departing from
t he concept of the invention. Anong the keys 28 of the keypad 24
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i ncl ude the ahemgnkaikewn2®loflisadypgliat iadditiohdllycisia0NDBEETAR> dfep| S6Ctbi €dn, beaS

wel |l as ot her ,routjnes, As can be understqod .fromFig. . 2a, the nemry. 20
addi ti onBryier R felges teat Bt of@wlﬁglﬁéeaqfﬁﬁﬁgaﬁref& i i ¢ “DELEes,
sets, |impdyss6 @RdRbek}RsWdSE pro%ﬁkﬁg% fih GRdrhationtifyut g@gﬁr ocedddr 1HGbULE Sy e

generic word |ist 88, a new words t abase 92, ‘an requency | earning
dat abasedisypbigaitigndunaiiorhi n t he various areas of the menory 20 are a nunber

of language ¢pj ; - - a6t s »10 U opj eGt s
100 general ly a?%@g%zgésgg é?tg(% gﬂ%\;ﬁv{& tgl %al nllnqg 'sgé"l $h8§b%?%%@n%§%§b%§q %104,
The | anguaigty objypct sf iide@mnanaldictecxderphlustaag¢ ynedfa suoh disobjtaitslimitOBnaRdM,

Fepr oserk QM EPROR0 pEPEDRAGE ng Wi shF i e § sl SioEisfS U oo tpwaee
stored iduchBeinmETiNicddo! dndhtehids bRAGE areal df al dehpudN QRGN PeOloRfild MeinbB) or

menory is, for exanple, English, generally 9 each word object 108 woul d
r epr eseMORHORHledmEROBhe TRAGRemery 2hgadigendly ineludes a muwbes ohtrowtings sdepiviafor d.

Associ atgdemily miM§tn%Hk¥£|2|2on?ﬁfé_}1prﬂ@és§P§Wf%&ifa. 198 hatidesieakency KPRt

104 having frequency value that is In ative of the relative frequency

within tYeeerepl sugh |agngithge lohitetie, gbireaendind weespred she didtebyAs kel vior d
obj ect, &Bgdineldrintépéﬁerrfegaq{ geioév,h fhe routines 22 include the aforementioned disambiguation
function as an application, as well as other routines,
As can be understood from Fig. 2a, the memory 20 additionally includes data stored
and/or organized in a number of tables, sets, lists, and/or otherwise. Specifically, the memory
20 includes a generic word list 88, a new words database 92, and a frequency leaming database
96. Stored within the various areas of the memory 20 are a number of language objects 100 and
{requency objects 104, The language objects 100 generally are each associated with an
associated frequency object 104. The language objects 100 include a plurality of word objects
108 and a plurality of N-gram objects 112, The word objects 108 are generally representative
of complete words within the language or custom words stored in the memory 22. For instance,

if the language stored in the memory is, for example, English, generally



generic word list 88 includes a corpus of word objects 108 and associ at ed
frequency objects 104 that together are representative of a wide variety
of words and their relative frequency within a given vernacul ar of, for

i nstance, a given | anguage. The generic word |list 88 can be derived in any
of a wide variety of fashions, such as by 10 anal yzi ng nunmerous texts and
ot her | anguage sources to determne the various words wthin the | anguage
sources as well as their-relative probabilities, i.e., relative

frequenci es, fe@%bﬁﬁﬂbﬂ@e@ U1 whad vieprieeut awesrd snvthé Hnglisth Ginkedpe uaoould
sources. The N Al £ %&% stored within the generic word list 88 are
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Wthin the Sre'nér o vars Tt bie8g AoiGed vilin K Sy bov oo &g 08
with a 30 gi venstings aﬁmlmlnqoam withid thaﬁetaaﬁtnafgu@g&mpwqueoﬁ Hainpld)dhe &t et he
rel ative, probabi]it E racter string represented, byth

parti cul W N gr giﬁ?r %fré aﬁfﬁ% ‘Q %ﬁlyéﬁifesqnﬁ)g‘éﬁ g(ﬁﬁameﬂ;ﬁ Withisy hoielever t he
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obj ects 104 are_a corpus of f generic.word Iist 88 10 and

are obtained in a? slﬁ?%ﬁveé’l%ﬁ“’a? B2 ﬂf‘%é“\hh?%"%ﬁtdﬁztaﬂﬁ@ IMrVéPfébY@élt th£08 '

and the associ atlednf lagueRCHe 00he b LMy FbEdMRtapHad)
anal ysi s perforrs{géiwth‘m bt ai nen t he N-gram obj ecsteg 11 g&é@%gla?wgﬂﬁt
[

di fferent becau 1P RS bl YA cnmieyed Meroima iheomtrestian Sgtieg” and”
strings o thin yhGaHeak RS MREIfNRLERH tPhn LN BSing one or more characters or

components, and can refer to any of a complete word, a f‘ragment of a word, 2 custom

word or expression, and the like. |
" Inthe present exemplary embodiment of the handheld electronic device 4, the
N-gram objects 112 include i- -gram objects, i.e., string objects that are one character
25 | in length, 2-gram objects Le., string ObjeCtS that are two characters in length and 3-
gram objects, f.e.,, smng objects that are three characters in Iength, all of which are
collectively referred to as N-grams 112. Substantially each N-gram object 112 in the
generic word list 88 is similarly associated with an associated frequency object 104
stored within the generic word list 88, but the frequency object 104 associated with a
30 given N-gram object 112 has a frequency value that indicates the relative probability
that the character string represented by the particular N-gram object 112 exists at any
location within any Word of the relevant language. The N-gram objects 112 and the
associated frequency objects 104 are a part of the corpus of the generic word list 88
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5 primarily on the relative occurrence of a given word. The present

exenpl ary enbodi nent of the handheld el ectronic device 4, with its

exenpl ary | anguage being the English | anguage, includes twenty-six 1-gram
N- gram objects 112, i.e., one 1l-gram object for each of the twenty-six
letters in the Roman al phabet upon which the English | anguage is based,
and further includes 676 10 . 2-gram N-gram objects 112, i.e., twenty-siXx
squared, representing each two-letter pernutation of the twenty-six
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dat abaselgz and the frequency | earning database 96 store additional word

obj ects 198 and f%l”g"srcfh?”agéﬂf_ '@Fé@ﬁ%‘?ﬁ@r pUTEEtions oathr iwentpeix letterppbie domano -a
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generic word |i $fe 8BvalQifuRS. LACHIAS i LRORS i
i ncludes word objects 1Q8r%tuh%{ are Iﬁiessrégtggei ??1g%g%ér%&%ﬁg?ﬂﬁ’g@%gféﬁﬁébﬁ%
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20 attributed to character strings for which a corresponding word object 108 cannot be
identified or has not been identified, and typically is employed as a fallback data

source, although this need not be exclusiifely the case.

not

In the present exemﬁlary embodiment, the language objects 100 and the
frequency objects 104 are maintained substantially inviolate in the generic word list

25 . - 88, mieaning that the basic language corpus temains substantially unaltered within the
generic word list 88, and the leaming functions that are provided By the handheld

electronic device 4 and that are described below operate in conjunction with other
object that are generally stored elsewhere in merriory 20, such as, for example, in the
new words database 92 and the frequéncy leamning database 96. | .

30 The new words database 92 and the frequency leaming database 96 store
additional word objects 108 and associated frequency objects 104 in order to provide
to a user a customized experience in which words and the like that are used relatively
more frequently by a user will be associated with relatively higher frequency values
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.word object 108 in the new words dat abase 92 has associated therewith an
associ ated 51 frequency object 104 that is also stored in the new words
dat abase 92. The frequency |earning database 96 stores word objects 108
and associ ated frequency objects 104 that are indicative of relatively
nore frequent usage of such words by a 'user than would be reflected in
the generic word |ist 88. As such, the new words database 92 . and the
frequency | earning database 96 provide two | earning functions, that is,
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or mani pul ati onypk e : ect | o

input, atinmer is ra esgltd icg%%ﬁgﬁﬁg&ﬁ%rgoqeﬂpﬁg u@%ﬁe& éugg vemérii%ggg lEistta"g?:hrainbed
in greater detaWoubkboxgfledtbindhe gersirigoratd dist Faunds bwh, theerwdedrds dambese 94s at

212, whether th r ' . 1S operati.onal i nput, .such as_ a.
sel ection i nput %mfg{ edlg i 9@? Hr‘?%l?ta?‘g%“%\}’éﬂ’é‘ﬁ? ?w? Irlueﬁﬁ??g &}?cté?r{seﬁ}?gfsr Bigy
i nput, ot for itegstlenpmvidenie abiliey td keptit ndvh &lordbosswalb theC gkt tb Uban aibiered

actuation of a Eﬁ%é?% hal\éis;@ E{qnunbe% of characters 48 therean. If the
input is 25 det R APEPL B ™8 he an operational input, processing

continues at 216 by FagdBagnd 36 depfud it en leR@usiufy RBkioh NBY beel UsReiowhdrch
may or may not al readgwi cl L{ﬂe .an_jinput._ Mpy of the infuts detected at
204 are enpl oye&e‘f“ﬁn_d & {;ﬂfi %disﬂﬁb‘tguatg’é‘q@@ﬁl?_é‘so%@ethén%‘? deffeqppgic device 4.

di sanbi guat i on fAsueHdneNfeUiick, fRRCtBNEGHE 8 1ikARrd degwted 23 (BRSNS IR | d up
in each "session” with each actuation of a key 28 having a nunber of

char act ef3 48 t her eoA™ BPRdE dgifclod 38 @t Ay avhbie ingysicanbppnnivpe ofectisiéne aip
of at | east  one cagh Wakiaath af tA . ' igy a0 48
t hereon,. the 712 i.nﬁt _as%ue}lc%&?\?\nﬁ,{? I %gggﬁiﬁ%ﬁoﬁgﬁl&%e&fw éAL. %&Eﬁhﬁﬁ %ﬁld _
exanpl e, is conphdtdss fomiastapder prigetugldas pha key Xnbrvingin rambenot ebangersidd -
initiated, An i ' [ f [ :
L ect Coni b oy glgéfgoégﬂé’rﬁ) Wer kybe B 2 dnYor i) phuidtBn QP e A6, uR A5ERGL Os.

Upon detection at 204 of an input, a timer is reset at 208. The use of the timer

20 will be described in greater detail below.

The disambiguation function then determines, as at ;212, whether the current
input is an operational input, such as a selection input, a delimiter input, 2 movement
input, an alternation input, or, for instance, any other input that does not constitute an
actuation of a Key 28 having a number of characters 48 thereon. If the input is

25 | determined at 212 to not be an operational input, processing continues at 216 by
" addin g the input to the current input sequence which may or may nbf already include
an input.

Many of the inputs detected at 204 are employed in generating input
sequences as to which the disémbiguation function will be executed. An input

30 sequence is build up in each “session” with each actuation of a key 28 having a
number of characters 48 thereon. Since an input sequence typically will be made up

of at least one actuation of a key 28 having a plurality of characters 48 thereon, the

12



wi th each successive actuation of a key 28 during any given session.
Specifically, .5 once, a delimter input is detected during any given
session, the session is term nated and a new session is initiated. Each

i nput resulting froman actuation of one of the keys 28 having a nunber of
the characters 48 associated therewith is sequentially added to the
current input sequence. As the input sequence grows during a given
session, the disanbi guation function generally is executed with each

actuation of a ifput sk@endBwill be amBiRModsN PWhen AN oRtS fBPeiéﬂ?pI@ﬂE'cB&p!éﬂ&Mhe
sequence. Stated:otherw se, I\é\{:ﬁéhl n a given session, e grow ng’i nput

sequence is att 8%?‘@83%9@“6%3 %P%ﬁs‘éﬁ“ dnidiated; ¢ by t he di sanbi guati on
function with each sugcrBsi dguaed H%ﬁdﬁ@ll?%uﬁ(htgg[ SR ﬁélaf%w%éo lgaﬁeicékeys

current input representing a nost recent” act ion o one o

28 havi ng a nunijdth @eh sheceativer awition ofig kaxé‘rﬁgh!adgt&hﬁlgeﬂteo shmonbe%mcd‘utaén to
the 15 rrent i

H. 35, et ShepHLoRERISARR il A Y £90L SAGRE B sedBndl ki)
all of the per. n’ﬁ-ﬂ‘é.ﬂlft@WSSﬁS@flon is lnlh$e®h§acacmgu@e¢8tla§ﬁngarmdadumtmhe:fmae btz

keys 28 that we 1

regard, the ' pe'ri( @:ﬁgﬁgg q’f"%%p? {;ﬁ} h%gl{%{rélmoﬁés StOP’ia g%?rﬁ‘é’fhé%ﬁequf'%%ﬂﬁyt.
fromthe char acméde;i tb&hefcuﬁamhn;mttsemm kay t@8idphtdgaende)grohe dﬁfiﬁl@ﬁ diven
whi ch 20 the keys 28 re agtuat.e evarl S, pernutatjons o

characters int %Ssmﬁ‘pﬁf ‘ﬁgaé’aﬁ%ﬁ{!@‘ E}né ‘E}Tﬁ?"&?@fé’ ‘é@ﬁﬂa ‘%“'gﬁfﬁ‘c't‘%“at‘?ﬁr"fa

i nstancejgi f the:epa&r;&n,tanﬁﬁmmt aﬁ@%ﬂﬁ@erﬂré Ript §da@erfdr BRNA ARGSARwitRinthe
anbi guous i nput of the, keys the various pernutations of the

first characte® ¥ S5HiP ﬁ@ %%"&18& &Ppé‘h%ﬁq&%‘tc@ s gtpngrtedsiodty Bampguatsipsiaginpdt 28,

when consi der ed b2%he disinbiBE:BE BHOAGEWIR cadhliudsdiiSadetidn 3?thWaﬁo@s%e?§§§d
woul d be "SO', ."SP" AP', and  "AO', and each of these is a prefix aobj ect

that is generated, adnse BPEFeniipY TPRISHAERE eJuott Hecest Avtegtion Hplie osegf
As will be expl acpess hﬁ‘v@%@ﬁﬁtﬁﬁer@ﬂlﬁ' dhafaglcRMs ésgi%necfi{hx?fé@h&%teh Q&HJd%‘Q é On

seeks to identify for ea prefix object one of the word objects 1
whi ch t W& pr ef | £UBBpeéPuhoanusnese vathiy dhe eurrge Fssionaeh 4ehkd ar eﬂgpﬁéaf |tb@

obj ect, the m”%%r%@gdaﬁoﬁ%%&%ﬁfeﬁera&% ﬁtat%gﬁ su%%gnt?aﬁ?%&l'dcﬂh ”ggmﬁeiggh{)h);e

for each preflx obj ect. one of the word object’s
corresponds Wi t fihe plerghiess HK asignedtto, thméamuﬁ Feyi2h thtamersaqtmeﬁwém génemnng dhes

represented by «“ - fied
wor d obj ect H%@E(ﬁj m%euﬁgk}ggltegm@’gth gn?&nl% att1|8§£ | ca‘lfhg)sag% El i reft'%/ of
the word obj ect 1408, frprurth elparacters 481n$eachgaam;edt1&w Zadndxt@bﬁapﬂie owe& it veltich s
sought t 9% be i d%ﬂé ké}s% {v%r a%&agdg%% various permutatmns of the characters in the input

sequence are employed as prefix objects,

For instance, if the curvent input sequence within the cuirent session is the
ambiguous input of the keys “AS” and “OP”, the various permutations of the first
character 52 and the second character 56 of each of the two keys 28, when considered

25 i the sequence in which the keys 28 were actua.ted would be “SQ”, “SP” “APY, and
“AQ”, and each of these is a prefix object that is generated as at 220 Wlth respect to
the current input sequence. As will be explained in greater detail below, the
disambiguation function seeks to identify for cach prefix object one of the word
abjects 108 for which the prefix object would be a prefix.

30 - For each generated prefix object, the memory 20 is consulted as at 224, to
identify, if possible, for each prefix object one of the word objects 108 in the memory
20 that corresponds with the prefix object, meaning that the sequence of letters
represented by the prefix object would be either a prefix of the identiﬁed word object
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frequency word object 108. That is, the disanbiguation function seeks to
identify the word object 108 that corresponds with the prefix object and
that also is associated 5 with a frequency object 104 having a relatively
hi gher frequency val ue than any. of the other frequency objects 104
associated with the other word objects 108 that correspond with the prefix
object. It is noted in this regard that the word objects 108 in the generic
word list 88 are generally organized in data tables that correspond with

the first two | @08 erwoulfi betsGoMAIOLTMELD. ﬂ&é:&{urbtp%ffaﬁ%rdwggm%%a LAarde
S SUC as

assomated wtht%%;@ CO" woul d include all ,

" CODE", e orerd objegt 19% thatj iR soughd e rsi Wentifiedris tthe highastt i t v
of word objects gk takd \ 1: . )

addi tional I’y incl Q;%egwgub flomeot 198 e 40 4 diaifigyecbl Jgﬁégsete@; oI the,
organi zed by pr 8forkeRictthi® 4has comespends hwitla theeprefizo objeotr andj thatlmmg‘s h.SSOClated
Cont i nui-n 15 f t he d tabl

i ncl uded, gf or i ﬁg@[ﬁgf{]ggﬁﬂe}xﬁ%tn%@ct Mﬁ%g#ggg l%¥?lwg§}l%ﬁef sfreﬂb%my Vﬁ]éle%

tabl e woul d addiis efhel Fipquamey wiisconkdd asoctmed veith tidabthet abkdesbjedts \MOB dhat

obj ects 108 corg t st frequently appearing three-letter
prefixes. By vvay&% é&)gda%PY“e;{?ﬁ cg%]&? the "CO' data table my al so

incl ude a "OOM  sub- Hd actedlih tisregard (HAORE wotibotdaital (5l the génfena“&ktbhﬂ%%a 20
f or

tabl e i ncludes oy & th r.ede ed. nunber of word objects 108,
exanple a quanfa 1§61 %%S%garfl eg ‘Ed%?adtgl’&sttgﬁl TigERPIA i Ehs ﬁrtﬁtr e bettstsinfdat a
tabl es, s@ich as vazmmghtroxﬁa %gaﬁtaaea;l t}&C&M LD adsBeia@d WA the ShMRI “aefbyRS -

It is noted thatzwﬁqdﬁ agl %fob?egfg? ﬁﬁ%lt osfetgga(gqaof th? @&p%@ggfs
108 corresponds h al “GRIN e “CAMMENHC €

wi thin one byt eiié, mpermmg)ﬁ;)bnaae q@a’ﬁtz@cmgﬂdrwgym Wlthﬁtanfgﬁen%%hatﬂée“ X
object is Soughihetcﬁéabe used to, jdentify a corfespondin obj ect 108

and for instanc "iah]set%ﬁadﬁ}i‘éf‘?l% 16‘5}1@?:%“@‘%313 faptes W@%Whlppwoﬂbﬂbaectsawge
will be consult e oghme& ay Ipr&ixet BB ‘é&f@uébb&%?éc%er}% gg(éb rﬁfﬁ% e
e wor jec in

t abl e will correspond with the prefix object
the "API3 data ©BErE Witk ﬁhﬁi/\ﬁﬁféﬁ?m%eméﬁmﬁﬂ@d“%p‘f ﬂe‘qdebi@ynmmeécfor i6athevi ng

a frequency .30 \&ﬁJré'ﬁ:naﬁ%atv&o\f@ bﬁﬁg{} 9Hend. ﬁ t;g:ale #ﬁﬁldqagﬁ% n%lfy ATy %1

objects 104 in the ' e|S|
obj ect 108 and’ t‘i’hémé%g@ciim é?éﬂeﬁméweshelsaectabp&cbrrdsﬁénchngwuthehe mbﬁrfmquemlya

Gener at ed pref | 5 ony Bar iR RPpREES Y vy el Bihp SolR L 1 Bhisor e
that one or nor &@aydlscposisibh JCaM” sub-fdatakteblp red aX‘Oo}N’mﬁ:siaw thibte.bEf spuubidate
20 table includes maore than the predetermined number of word objects 108, for example
a quantity of 256, the sub-data table may include further sub-data tables, such as
might be organized according to a four letter prefixes. It is noted‘ that the
aforementioned quantity of 256 of the word objects 108 corresponds with the greatest |
numerical value that can be stored within one byte of the memory 20.
25 Accordmgly, when, at 224, each preﬁx object is sought to be used to 1dent1fy' ,
- a correspondmg word object 108 and for instance the instant prefix object is “Ap”,
the “AP” data table will be consulted. Since all of the word objects 108 in the “AP”
data table will correspond with the prefix object “AP", the word object. 108 in the
“AP" data table with which is associated a frequency object 104 having a frequency
30 value relatively higher than any of the other frequency objects 104 in the “AP" data
table is identified. The identified word object 108 and the associated frequency

object 104 are then stored in a result register that serves as a result of the various

comparisons of the generated prefix objects with the contents of the memory 20.
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obj ects for which a corresponding word object 108 is not identified in the
menory 20. Such prefix objects are considered to be orphan prefix objects
and are separately stored or, are otherw se retained for possible future
use. In this regard, it is noted that 5 many or all of the prefix objects
can becone orphan object if, for instance, the user is trying to enter a
new word or; for- exanple, if the user has m s-keyed and no word
corresponds with the m s-keyed input. Once the result has been obtained at

224, the di sanbi guat Itdmdiedibibs R or dRI& IR BRIy A oRtheARSiix YHEIDRAN BE plefik Ci al
variants shoul d ?ner-at ed. In order to, 10 determine thé need for '

be ! . e L] S
artificial variSHEe R 8 cauesPanding avasd ghieriek)8 isqiohidentified inothe remory
artificial variamt ShEemSolieRs sdndeRa! &l deYorbnR ' ' 'a%?! i th
the nuneral 304. The di sarrltg)i,guatj oﬂ functi onodtﬂﬁgrﬁr%ie}% é?%aggggggéyat ga&
whet her any of FAEY g aisratheryipaetised frpnresitlefitre wsor nsbisarghrdiit is nated thatad
been the sdef aul {00bPME ofiBe BFckRobic ' j e, Gl ey Input. |f
a prefix object’ iaﬁyt he ?es% teﬁgg})’}r@gfsggﬁh%%vﬁet%ﬁpt%éotoﬁé;t %’E%\F/ﬁ%%g&d}é{ ead&%tls L
out put; this neEi8etnsgater pacyuredmr, fopuemglegifdincesee dus espheyed andind twad wor d
obj ect 108 and, i s revious default output also :
corresponded w %%rrééﬁ&\/\g?wg ?/rgéstﬁ%s%ﬂlgﬁtﬁ ng the "previous di sanbi guation
cycle . . within thengutheentsubclssi bren JWteineddt @] nhe afisaadiduds fisetibe

determne, as a whet h t he .previou 20 def ayl t out put S de the
defaul t out put geetgléguswes’ i agfg%wg&ﬂﬁ%ﬁq%ﬁan%%ﬁh%ﬁd p atﬁngl\ﬁné’é”‘%%ég t he
setting if a fl dgemsincihe asedfor Aidichd viriagts, BB prode S 252 Oranbhedl Rak €30, to@kai |

below. In the ev “tci Lhat Ehe %%i\féi'ouﬁ defgﬁll_t Qut put was not the result of

a selection i n%‘% “an o RPt PP PIRF iEaPAr AR b aickibogiming b Hleguigissl

returns, as at 304, The diskibigiaiidh AHOESS el ldeRRineslONEMEI08, Whethbr b, of the
determ ned at 310.that the previous default 25 out gut was the result of a

sel ecti on i nput PR QRIeESs iR fiearsalt Gpmiesnand &Vidhruhay Bad beanelie dafsuls putprt|® privsr e
speci fically, eacdetshion betharduirbhiUedlinMar ifansH-08nes ' t he
previ ous, defaul t out p,at I us? one g?l.rtl%g chary}rac)?gﬁr]g tzg%slg%uéﬁ%ogw?%ﬁ?ﬁg{%ey
28 of the curr BItPIEYiphs defondt Quipw, this mepres tashthe gumenttinputaeguenne comgspendsas
two characters, with€a, wdrd3Gifdck StoChahaGkedse iy @ n I r -
two artificial 'var_ignt.s‘rwi I F .gbe_ioggg%?ht ed ?S%%YB%%L q)&%g&%f (afﬁgﬁ%a?’%ﬁi gﬁglf
variants will i fEreEedeh svigh @y et oblistta - dotug the prayous hdisanftiiguation leaclact ef. -
52. The ot her a&ﬁ&fﬂtﬁéé]neﬁ@éésﬁ% will include the previous default output

pl us the second character 56. '

The next point of analysis is to. determine, as at 310, whether the previous

20 default output was made the default output because of a selection input, such as
would have causes the setting of a flag, such as at 254 of Fig. 3b, discussed in greater

detail below. In the event that .the previous default ouftput wés not the result of a

selection. input, no artificial variants are needed, and the process returmns, as at 312, to

the main process at 232. However, if it is determined at 310 that the previous default

25 ~ oulput was the result of a géledtion inpilt, then artificial variants are gererated, as at
More specifically, each of the artificial variants generated at 316 include the

previous default output plus one of the characters 48 assigned to the key 28 of the

current input. As such, if the key 28 of the current input has two chaxacters, i.c., a

30 first character 52 and a second character 56, two artificial variants will be generated
at 316. One of the artificial variants will include the previous default output plus the

first character 52. The other artificial variant will include the previous default output

plus the second character 56.
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However, if it is determned at 308 that none of the prefix objects in "the
result correspond with the previous default output, it is next necessary
to determne, as at 314, whether the previous default output had
corresponded with a word object 108 during the previous disanbi guation
cycle within the current session. If the answer to .5" the inquiry at 314
is no, it is still necessary to determ ne, as at 318, whether the previous.
default output was nmade the default output because of a selection input,

such as woul d have crHd&@%er] e isedtbidifeddt 3@!?‘913.{ hé&f-of Itﬁb B 81‘,{]@&& n{ ﬁ‘x@treshne

previ ous default ou%ﬂ(ﬁ Hg/as not, the result of a selection iI'np
artificial. vari SHEPaEw (g&f'eféfe‘”o‘é%@efﬁ‘ﬁéoﬁpﬁicésls nextngeersary 4s daftenﬁmz,, astai the

mai n process ata%&vhéﬂ%@weeﬁmvﬂoﬁs bidfabi® o&@uﬁﬁ&d E&?o‘i{déz& withS &zhﬁ]oﬁecﬁ 108

previ ous defaul t outgut was the resu a se 1on 1 nput;,
artificial vari P@rQ;‘féWéldﬁﬂ@bl,gu@t@nanyctgrﬁthimetchﬂemttdamomdﬁthe dnfwesttoi S

determ ned that tgehﬁqﬁs}f\gﬁgp;% Ldes w&g éé’ce al 3 49\%?5@11%%151&3?%? ’o‘C( e’\ﬁibf‘ the

previ ous default out ad correspon °t he
current input th@vmue\ﬁefauﬁ cehaiuamas madep:he deﬁﬂbldTlQﬂIt Wietdusé BE acuglacHat ipnput

1o has ceased |G, 800 GaRR Y WAL AL ARATEL 100 e FLLT oL

vari ants are generat ed, adgal n as

are gener at ed aﬁefﬁﬂlﬁputphdewamtohdﬁ résfmdatrbfd&tale&tmnﬁﬁﬁut n@gtiBbiaBeRianwhed hetded, he
result incl udesa c{‘nﬁjﬁpre i X qﬁ ects | f not, processin returns, as
at 312, to the pPEReE & S’2?’:?’2‘“’ Q/étfe mpn process 2 s er HOvERYShtif #i9

t hat 20 he resdétbrmmed s tidt thegmetions ddtnat oudp@fas 1RDIe8A! of JRAGKDY iddiat
the current inpyt n@geﬁ ﬁnce corresponds with a word object 108, processing

is transferred Spriamsare generalebanat Mdptificial variant is cr eat ed
Speci fi.cal Iy, the prehiffe @ﬂﬁbﬂ%doiffﬂ?:@%efeﬁﬁh%& thaNHerhnWé Pthé &gﬁ&i%

t he frequency -object 104 havi ng the relativel hi ghest requ
anong t he ot her Y§% Sfaaing jhad thcpiesiogpdetppt @Wuwwmotrei;@nd@tbmthfal woid Qipmstt 25

the artificial yar Wﬁﬂhe'cﬁﬁﬂt@@u@ﬁma&%eﬁ&ls%faﬂﬂ Jubfat &Iﬂﬁhe(f{} ! Shre tr 18 t he

identified preflx object and re ing it wth®an opposi arac 8on
the sanmelkey 28h#¥ ceased te gprespond it anmxar@abmcaﬂa& thkm 'cfrixﬁmhl &awntscmer 48
of the identifi géheli’e[t@rf Ig mQQﬂ;@c@ti In the event that the specific key 28 has
nmore than-two characters 48.-assi ‘gned "t heret.o,, ‘each such opposite character
48 will be used to’ gérﬁélf'@P@Ytéiwdd'dn@ntomlgeamteﬁ|at3196 thedfethad ﬂaantdete@nmest hé .

artificial vari Snes faviehss SERERRIARIL itk oo h T 0r HCeR bene
above, returns, as at 312, to the main process at 232 However, if it is determined at 320 that
20 the result includes at least a first prefix object, meaning that the cutrent input
sequence corresponds with a word object 108, processing is transferred to 324 where
an additional artificial variant is created. Specifically, the prefix object of the result
with which . is ass'ociated the frequency dbjeot 104 having the relatively highest
| ﬁequency value among the other frequenoy Obj ects 104 in the result is identified, and
25 X ~ the artificial varjant is created by deletmg the final character from the identified
prefix object and replacmg it with an opp031te charaoter 48 on the same key 28 of the
current input that generated the final character 48 of the identified preﬁx object. In
the event that the specific key 28 has more than two characters 48 assigned thereto,
each such opposite character 48 will be used to generate an additional artificial

30 variant, | |
_ Once the need for artificial variants has been identified, as at 228, and such
artificial vatiants have been generated, as in Fig. 4 and as described above,
processing continues, as at 232, where duplicate word objeéts 108 associated with
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processi ng continues, as at 232, where duplicate word objects 108
associated with 16 relatively |ower frequency values are deleted fromthe
result. Such a duplicate word object 108 coul d be generated, for instance,
by the frequency team ng database 96, as w Il be set forth in greater
detail below If a word object 108 in the result matches one of the
artificial variants, the word object 108 and its associ ated frequency
object 5 104 generally will be renoved fromthe result because the

artificial vari gtivelyl lbwBefreSidydBks ArddAHET 68 154 Ak, sﬁbﬁmuwuatworm
likely in a positio referred to any word object 108 that m ght have

been identifi edobseﬂd@gtcwéd&a@rmeéaﬁ% QlolFetans; Ié)b'ﬂt% freaeengyi dparting ddaRses 80 &8
frequency obj ecl,g $04et f‘eax@n gﬁgﬁr aaam@ﬂwat If%%rdtolﬂj%cf SR GodRlt Ghdtdhes

obj ects are arranged, as at in an out set in decreasing order
of frequency vabuﬁeoffhhértlﬁcpﬂhamm%ﬁﬁwwwﬁj@éwéi lmaocaas@i/@ewycsaﬂwtbe
added to the ou f ency
val ue tha5£1 any Egﬁ%ﬁ‘?ﬁ%ﬁ] ec {j&% {.mﬁ)wﬁ@ ?%Halhgg? Sru(ie}sbeg%lég%é/gw iaogg%[nt fuﬁqgg
found, It is al ssmgmedespssfexyect satenisuheocttpato4 hbel:antafwmx@i pw&nﬁém &y wardt hey

have been creat R ed position in the output set,

It is underst 008 f‘nt ]@%wg?ltg]iﬁq\aﬁ%m\}é\% gﬁé S may, but need not necessari I y
be, given a positionOate plealipli@nceord dbjeets, 10898{ gredsmiatedefauibnmgl opjdetsgiér
priority or freque t han objects o

det er ni ned, as g‘f“’e‘g‘?%“ rerAoed aﬁggdf Xtéeg‘ hﬁgmb?e%rﬁﬁ’é g]i’le"tf’rﬂ’?rﬁ“ﬁﬁg"tdnﬁi ata?ESS‘Qran has

made a sep ecti ORuipRPykt 1r€|dt=:&6£s1rlghbﬂlégfhfaﬁlec@%}wyesiﬁlwm B¢ iopFhah Nfrefix @ibjects
through an. 20 alternation input of a novene i npu t hen t he default

output 76 is com&PHEREFRLEYS FEY: “ISB@Ré‘Qd@d tﬁé%?‘ﬁ@“ttsﬁfaﬁltbﬁﬁét RO HOSE QTSR PNt

will be the def aué: mig@kicy \Lamelthadn@;ﬁeﬁ& BbjecttBEwBRES &&csﬂoﬁldirﬁg Wdtd object
determ ned at 240 that thé fl 53;@ been set, the processing w oceed
HGESH

to 244 where t hd08aves dounsl. Ji ist &y tQ GRSUH ﬂllat@éaﬁtllfﬂ“éﬁléf&nmit% 15@@3%@"3 to
provide as the %%&aﬁﬁ Lte@%@?ﬁc fmg RiiosltRAlin 'tl'féQJu'tkgﬁ%ett heis sehRab&RTkhat
et her co pon

prefix object, rre s Wth a word object 108 or is an
artificiab vari amificiglrvarinntg mayeguk teedi not ingcagsaeidyr be.omiven B apsitipre of PEEETERR. be

set additional ti ”Ea'%sxgh‘éd Qgrfﬁ ﬁeqysﬂ g{% tphgnt | glokRsE ke p%ﬁi;@ﬁﬁu@ﬂs gfg{é X

associ ated w th Teset ng o t er  becomes I"'ocked' _
defaul t output” #esilinti| the end of the session or ‘until another selection - -

[nput L et ot o0 33 Pighieag B AP AFAILME R B8, Bl bR
specifically, pr}mseﬁalierﬁgsqbﬁmomﬁdmt, ea&enalhrough an express selection input or through an_
| 20 alternation input of a movement input, then the default output 76 is considered to be
“locked,” meaning that the selected variant will be the default prefix until the end of - -
the session. Ifit is determined at 240 that the flag has been set, the processing will
proceed to 244 where the contents of the output set will be altered, if needed, to
provide as the default output 76 an output that includes the selected prefix object,
25 -_ whether it corresponds Wlth a word ob}ect 108 or is an artificial variant, In this
v - regard it is understood that the ﬂag can be set additional times dunng a session, in
which case the selected prefix associated with resetting of the flag thereafter becomes
the “locked” default output 76 until the end of the session or until another selection
input. is detected.
30 Processing then continues, as at 248, to an output step after which an output |
64 1s generated as descr;xbed above. More specifically, processing proceeds, as at
250, to the subsystem depicted generally in Fig. 6 and described below. Processing
thereafter continues at 204 where additional input is detected. On the other hand, if it

17



250, to the subsystem depicted generally in Fig. 6 and descri bed bel ow.
Processing thereafter continues at 204 where additional input is detected.
On the other hand, if it 17 is determned at 240 that the flag had not
been set, then processing goes directly to 248 without the alteration of
the contents of the output set at 244. The handhel d el ectronic device 4 may
be configured such that any orphan prefix. object that is included in an
output 64 but that is not selected with the next 5 input is suspended.

This may be |im t@ﬁet@r‘&uﬁé@&%()%ﬁfthé ggm&& & @&P@&rm@g !:d?:eésﬂf‘g %eﬁ'dﬁ@&tly to

portion 80 or nmay apply to orphan ects an\/\/nrelnt out put
The handhel d el e@ﬁ@hﬁl@uﬂbvakmatmnrﬁyhm@tﬁnb@f WWFP@M%Gt Hhsimlarly

suspend arti ficlal vaglanhidd oBLbieheals SUR) BRESTe S ERAAMI O, GHR
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obj ect.s equal to th quanti char agct.ers. 48 o of the:.
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the next input. Singce orphan prefix objects and artifici varla
substantially do_ﬁlﬁ ﬁﬁ'ﬁg@d g‘S?tfoé‘écpgﬁY}‘é%ée“Wt 92PNSP ‘%ﬁfcgé? Sfﬁ‘éﬂr B‘éﬁﬂﬁl&j
of f spring obj ect sarfifi@an na@ﬁ@ﬁn diminr shahspinedsi A RRjRGLE sanGueiehdibi i thht cach
variants |ikewi se will not have correspondence wth a word. object 108.

Such suspended or{¥RaPRiEE: Py biect Snd/E AGHICH t"aP?‘HI &b 2PULOPTIARL S9¥pSPanE 2
consi deredgt o be SuaREARH AR GRARAIBE ¥hibds afaam M@Qﬁdﬂ&‘ity 6 dnataBRkes on a

si nce such suspended orphan prefix objects and/or artificial variants may

reappear |ater askqysi8enitthe @fxt pyh alieb i, orchviinrieeribinelpfiethe pagrbgrghan prefix
artificial vari an&b}ctﬁ%r@ﬁmw vlalnagte%[ﬁ%qa 19'0@% éﬁﬁ@a@f@rs hf ok e dgt Qi?to?%e' et

i s determ ned; be an operati onal 1p processi ng t
continues to det einpitheSivhe ombet ipféfec elzeaty eﬁdo&mfiﬁé Y)%p“éimﬁt sw’gstamtlaﬂrypiﬁ mt hﬂﬁ?

instance, if it 'éon% IS SO Gsen P vAka et spk%gﬁ%rffsﬁrﬂﬁg oBRUE fomparent

sel ection input, essing con i nues wor d o | ect 108
and the askoci at ed*pB& pferfmqml:gmwambpmﬁmammanfs Iittesvigbefvillinot mtqomspmd@me ‘

(Do output B ac 1L 5o BRGSOl OB SR B RRERc] USRSy
the sel ection’i npudrian&r eayt B¢ ednditerad ttenb:eomzspyndeé,aammglpatéat mthekzplm e’fholly .
i onal 7, 1 30 PSSR A S R SR
input is a delim t@ppdadpitér asPaRBRSFiagawned orphan preﬁx objects and/or artificial variants,

20 as will be explained below. '

If the detected input is determined, as at 212, to be an operational input,
processing then continues to determine the specific natﬁ;e of the operational input.
For instance, if it is determined, as at 252, that the current input is a selection input,
processing continues at 254, At 254, the word object 108 and the associated

2-5_' frequency object 104 of the default portlon 76 of the ouftput 64, as well as the word

| . object 108 and the assocxated frequency object 104 of the portlon of the variant

. output 80 that was selected by the selection input, are stored in a temporary learning
data register. Additionally, the flag is set. Processing then returns to detection of
additional inputs as at 204. .. '

30 If it is determined, as at 260, that the input is a delimiter input, processing
continues at 264 where the current session is terminated and processing is transferred,
as at 266, to the learning function subsysten, as at 404 of Fig. 5a. A delimiter input
would include, for example, the actuation of a <SPACE> key 116, which would both
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continues at 264 where the current session is termnated and processing is
transferred, as at 266, to the |earning function subsystem as at 404 of
Fig. 5a, Adelimter input would include, for exanple, the actuation of a
<SPACE> key 116, which would both 18 enter a delimter synbol and would
add a space at the end of the word, actuation of the <ENTER> key 44, which
mght simlarly enter a delimter input and . enter a space, and by a

transl ation of the thunbwheel 32, such as is indicated by the arrow 38,

whi ch mi ght ent gfte@a Qéllm@rfs%bdl%b!twd’éﬂd Q&HJL s@a@ﬂﬁ {88 loY aRN&! AudlicRACe.

51t is first detérm ned, as at 408, t her efault out ui at t

of the detecti 8 SENTBR>keyiddi tidichi mﬁht samlazboefﬁm eldehmaew\mput oy} euter 408
in the nenory 2 f

user-created out ut %’ﬁbb/ adﬁ%%‘agé?%gfh{%dtg %E‘?ng Eﬁlagr?gi\t/‘vg\% d% a{i hggfslée)%%‘!vf or
future use. In é&oﬂ}leh mlgh&cmﬁtaaie&tmtepnmuewshmxgacﬂdamnaﬂy@nteadgas;cacélz wher e
the default output i d S .a vvord
obj ect -108. Addi ti on I ?%Eﬁqe %Clqgﬁég)i@éso ﬁwig‘E qagaugt%ﬁ%‘g tﬁﬁtfrﬂ :
wor ds dat abase €&eeativek dfshm;nmeatr@dt s 260 mhmeahwambjewmoﬁnnmwey 20.

obj ect 108. The freguen 4 IS |veI hi gh
frequency val ueIfn?&l |n8gﬂl1§/m§ﬁ“isﬁ$eﬁ%%%e ‘E}Btd@}tpq%h%a ‘I‘%ﬁf”ieﬁte P“@Hgthf‘?ﬁ%toﬂlda’fe a
predeterm ned ragg® of thepassiviigs fdap@aRNey MaliMes udd 1A §RhSa cad@hsamce
frequency objects 104 are given an absol ute frequency val ue ghener ally in

the range of zewceiseﬂgéeefseecee%@ eV hermtiedshanlt ppH d b fesediip dhg %F’r‘bé@fds
nunber t{@at candb@nston @Qa Wb Riokd BU}@cttl)OB e%d@ftlohﬂﬁy mgﬁéhcg ijectT m 19 @t‘ﬁ’red

frequency object 104 that is stored he new wor ds "dat abase
assi gned an, abdbfhstrew vpigdaigbise\h fi:l?éi lwaﬁswwtesiwetfuBﬁeafoeﬁ@nmwdmwword

one-third of t h'oﬁje'étaﬂﬂe"l‘hgﬂwa 'ﬁ%ggflﬁg% wegﬁl 15‘?%815 ReIREW O&’\Rigg tﬁ‘@’gg nﬁ%%ﬁiu@y a

user and is likel’y to be used r regar
object 104, it it¥ierdyewithinathe wWipphd nnerf@lrthenr oderttardt ablaepredeieimingd trme"cefo

data table mentig % absol ute frequency value is stored only
for the frequengy&?[gj ec‘%Il ?@’4 Z{:'Few ng the highest frequency value wthin the

data tabk®. Al of t frethot tegerdf ﬁem@ngpbﬁbﬁsd@ﬂsar&@@ehmntdbeolearmeqdmcar Yafiy e

25 nave 11 equentinofl Hafe BOL 5245 HRSSEB! 30 Al iRS AR TBLER] Ao

af or efrent.i oned requency v
i dentification amnﬂabuemfatr@qt}:emed Ghihﬁntwolﬁ)ﬁemeﬁ/ﬁmgldzﬂmy IiDgﬂéxetneMﬁegmenmy

value wihin @ ien ey el B hnohel NP IRl GAUE TR B kB! 1
val ue, which repfregsanry sraldeevitiad itee ofpet oae-feirat drvieythisdral kigs ralgs opartienlarly
20 since the new word was used by a user and is likely to be used again.
‘With further regard to frequency object 104, it is noted that within a giVezi
data table, such as the “CO” data table mentioned above, the absolute frequency .
value is stored only for the frequency object 104 having the highest frequency value
within the data table. All of the other frequency objects 104 in the same data table
25 ' have frequency values stored as percentage values normalized to the aforementioned
 maximum absolute frequency value. That i is, after identification of the frequency
object 104 having the highest frequency value within a given data table, all of the
other frequency objects 104 in the same data fable are assigned a percentage of the
absolute maximum value, which represents the ratio of the relatively smaller absolute
30 frequency. value of a particular frequency object 104 to the absolute frequency value
of the aforementioned highest value frequency object 104, Advantageously, such
percentage values can be stored within a single byte of memory, thus saving storage
space within the handheld electronic devics 4.
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30 frequency value of a particular frequency object 104 to the absol ute
frequency value of the aforenentioned hi ghest val ue frequency object 104.
Advant ageously, such percentage values can be stored within a single byte
of menory, thus saving storage space within the handheld el ectronic device
4. 19 Upon creation of the new word object 108 and the new frequency object
104, and storage thereof wthin the new words database 92, processing is
transferred to 420 where the | earning process is terninated Processing is

t hen returne RI.0CEs; 20 408 ete ned
thor T he vor A 0oL heRIRCESH RSy s GRtine hiwHeaititiobisk (gL ThagS
108 wit hitlmredfemzmmwn@@ wopfsOdehasengp, tﬂmm@m«sl trisefriad téHa%0 Whereetht leahfing
det erm ned whet her 4& aforenenhﬂoned fl ag has been set, such as occurs
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obj ects 08ct @lepagicMuliNpréfigiohjcas 806 hatned FIrepiiRBsY RRInGH! Baslffen.| tn k&:btahen
determ ned, as at 428, , whether the default and variant word objects 108

had pr evFétISansedRowsH @ eonttpresatie ahsrcic lgaminaprogcspeicaningied. Procsssmght

be deterﬂkﬂ?gun&gfﬂk@ﬁﬁ@?&%meY2@§terﬂlnlng whet her the variant word
obj ect 108 and the assoclated frequency object 104 were obtained fromthe

frequency | Bawierergifdaisadrsgemingl at ¥ 6 thee titeflegihas taed svtathicaprocaseard2lobjrizts

had b b f f ,
or ocessi T BRT AR LR B3 gl B mi BerlCeRRE Vool i raRThEN "

stored iobjthiel163, ammgnmh ﬂhearamoagtsd&t@bm Bfectsartd. dt fsaNébs@dertd QU enay2s,
obj ect 24 |s §_?te havi ng frequenc val ue greater than that of the
f r equency BB detmuitiam, tvanﬁ'i“e‘W lf&llif‘t%é(?ﬁ Preyougly bee quUBipdt Pl tanEearapgyant

wor d obj ReinkQperdtidn! ma%ggwﬂé dEYBRER TN inShiGUHP HABGEininy WhetheMARS Garihhie
default word object 108 and the variant word obj ect 108 are experiencing

their fiwexd q’tn@czﬁdé}ﬁca}ldl barniasiptasp@rauenen objckle] Mewicreebtiined) ot theoljquencyl 04
may, f Olfe ar'n ?se 2@ ?['rt\ﬁg '&eﬁufi raﬁg gf%g@f L\\{cgg%%e%ﬂulﬁiﬁ l‘}aﬁ &opgre%%@tsgfdae%}??lh t he

frequency va ue 0 equency evi ousl’y ‘associ a
vari ant swbjedt obp dequdiRy lphrumgonerdtiahf plobhessihigf doatimmse as bte#meeﬁhem&lef\rae;qmency

e oy R PR s 0 5l D oS s oL

associ at B Midehertfe@ having a frequency value greater than that of the frequency object 104 that
previously had been associated with the variant word object 108. In the present exemplary
circumstance, i.e., where the default word object 108 and the variant word object 108 are
experiencing their first frequency learning operation, the revised frequency object 104 may, for
instance, be given a frequency value equal to the sum of the frequency value of the frequency
object 104 previously associated with the variant word object 108 plus one-half the difference
between the frequency value of the frequency object 104 associated with the default word
object 108 and the frequency value of the frequency object 104 previously associated with the

variant word object 108. Upon storing the variant word object 108 and the revised frequency
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vari ant word object 108. Upon storing the variant word object 108 and the
revi sed frequency 20 object 104 in the frequency | earning database 96,
processi ng continues at 420 where the |earning process is term nated and
processing returns to the main process, as at 204. If it is determ ned at
428 that that default word object 108 and the variant word object 108 had
previ ously been the subject of a frequency | earning operation, processing
continues to 436 where the revised frequency value 104 is instead given a
frequency, val hi gher. than the  frequency val ue of the, frequency object
104 assoRbkeed4i ﬁﬂ, HesaneeRuietming gﬁéb%c% Pesessipg gpntingiey ah ¢e0 oyher dhe

variant Wekeln@piceeds idQ8nARRdLAE pfRWsEEcfERAY BREHaR BERELs, 104 Jon. t he

frequency |earning database 96, processing continues to 420.mhére t he
| ear ni ng” pr od&Eds deterpingd aat2dthantdt dpfedt ssd nbjethEl$ anst the rveriaw wdvd ofvidch

process, JVWET r he.l ear ni function, it |
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the frequency | earni t abase, 96, thi.s regard, n word.objects 108
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obj ect s, s@ldge f thdearthdl &ord ObEGERS MdLHE &R YeRER P2 0k O 1RUS uenc
correspondi ng word ogéects 108 and correspondi ng frequency objects 104.

Si nce t hiarmiagdashaye Podreteryngserdbaecod@Ostlisredcdraing bjasetsss Ko@inated anchl so
are stor E&c@ésfn?%eldoﬂégugﬁkgto? é‘t‘?xﬁfngar&%‘és%& L517488 or the new words database 96,

the word” obj ec e associ ated frequency object 104 that are
obt ai ned fr oNYitthéurthee qegmdytol thar ishmipg Qakctbase Bendtypitleal thy leareindufihctdat es

i d obij.e hat ..h b bt aj ned § . i d
b B A Bl RR 50 S8R RETR B PR BB Tt 05 R BRI
obj ect 1Géreaidtadngiefiot thnfrtqenty RAMERCIatAIRSE 06.NTh thal @Radewh& wyfl daddiy1dras a

frequenc Vglu&, that is of a greater magnitude than that_ of the associ ated
fr equenc%‘eo‘ Fritieds 6% 2t KAt FaFopeEndgiseal it generated tneliyg @hisetsc alloHdthe idgia 88,

This refiqeds it bR rﬂ@tﬁb‘x"}/lear@fpofiaﬁfoﬁ' %@Q{J&ﬂffe\é}t)&?lg%@{vﬂﬂi otﬁ@&@p@@%@&ﬁ?onding

inmparting to a frequently used word object arelatively greate
fr equencgeqwam@miah%t Sotch dhranremiengyulcdrirag dathlmse Be stpegseword ahgacts 108sthaigs.

It thus t ear ni function i ndi in.Fji,gs. ba and 5b
and desé%?ﬁgg%Kgﬁggngg¥%%2%?%Fﬁ§&ﬁggi?%Pfﬁgfgawﬁﬂﬁg%&ggﬁgpph?§é$w§ﬁgﬁg IS
det ect ed] 08meahilegastdradted dmrjnintg feuriss thatl yre abegnddofromaith Be@sic@nlearning

Addi tional | 'é t he finalgﬁefaul ouf put i ot us r-ge i ned new, word,
the. wor o 08 iRty ik St 6oEhat wBh] Baberedof at friienty bpaas g fom
functi onhargendrhewvRr Hst g80begeSuchOF oV fafbasd 96 a38A6RE Qe WidbBiatel&rediliency
default output 76 and the sel ected variant output 80 at the tine when the
sel ect i dgipiect 104 obtained from the frequency learning database 96 typically has a frequency value
that is of a greater magnitude than that of the associated frequency object 104 that had been
obtained from the generic word list 88. This reflects the nature of the frequency learning
database 96 as imparting to a frequently used word object 108 a relatively greater frequency
value than it otherwise would have in the generic word list 88.
It thus can be seen that the learning function indicated in Figs. 5a and 5b and described
above is generally not initiated until a delimiter input is detected, meaning that learning occurs
only once for each session. Additionally, if the final default output is not a user-defined new

word, the word objects 108 that are the subject of the frequency learning function are the word

objects 108 which were associated with the
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occurred, rather than necessarily being related to the object that
ultimately resulted as the default output at the end of the session. Also,
i f nunerous | earnable events occurred, during a single session, the
frequency | earning function operates only on the 5 word objects 108 that
were associated with the final |earnable event, i.e., a selection event,
an alternation event, or a novenent event, prior to termnation of the
current session. Wth further regard to the identification of various word

obj ects 108 for (g &HNQTEMAE hobdIttQLRe At s&p@wd hXthORinfCH Bon fhb skisctipt ed
that the nmenmory 22 can. 10 jinclude a nunber of additjional data- sources 99
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sets of words or.expressions or other data that are each associated wth,
for exanple, a, ' "®8H4racter stri ng that may be abbrevi ated. For exanple, a

speed-text database nwght furtasSegirdti® fhbeidsitificagion bf vabiishwbhieolgedts AD8 wor ds
"Best ‘Regards"”, with the intention

at . 2Q.a -user can.t the str br"
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device 4 may poll all of the data sources in the 3&% lg gshance
the handhel d el ebemEwirordedatahasydmapd bin ﬁrequﬁ@cyg’@wwgcd A 961»? pf whichcpp

new words dat abage c8esiadrie hﬁéﬁﬂ{éewoe,'s eapRi 8%m aRRseha6 datdnduiche 9ot her
25 data sources .99 to, identify word objects 108 that correspond with the

prefix object. derictebin &g 29fit beiag crmperstogdtthals hgrmegonyoZhayjeBentidarsy as
word obj ects 108nurﬁﬁ'&e<§jfh§therp&££‘§§1§9& g8 {‘fs%l%.g %Ee.so{nrc ﬁ Qﬁé hORRAL Sfol 04

that wi|]l be associ at such word objec y be assi gned
a frequendy val uexdnple fapraddrsnstabase; hepeedﬁpéﬂa@hasen@mdo@rer dute stweh whihar

27 TEnt OngH LASRUSREX SANAE o AIUUE Bublehsd MNE2T) B0 EBRYETCY
be output to t hembrckapbxaw;ﬁ&smhsf op otlet |daiat thnt ampeatchl @s@ﬁt@hmht ﬁﬁrtehamebpect .
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t he out put "Best assd2iate the string “br”’ with the set of words “Best Regards”, with the intention that

' 20 a user can type the string “br” and receive the outiaut “Best Regards”.

In seeking to identify word objects 108 that correspond with a given prefix
object, the handbeld electronic device 4 may poll all of the data sources in the
memory 22. For instance the handheld electronic device 4 may poll the generic word
Tist 88, the new words database 92, the frequency learning database 96, and the other

25  data sources 99’ to 1dent1fy word- Ob]BCtS 108 that coirespond with the prefix object.
| | The contents of the other data sources 99 may be treated as word' objects 108, and the
processor 20 may generate frequency objects 104 that will be associated such word
objects 108 and to which may be assigned a frequency value in, for example, the
upper one-third or one-fourth of the aforementioned frequency range, Assuming that
30 the assigned-frequency value is sufficiently high, the string “br”, for example, would .
typically be output to the display 60. If a delimiter input is detected with respect to
the portion of the output having the association with the word object 108 in the
speed-text database, for instance “br”, the user Would receive the oufput “Best
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Regards”, it being understood that the user m ght al so have entered a
selection input as to the exenplary string "br". The contents of any of
the other data sources 99 nmay be treated as word objects 108 and may be
associated wth generated frequency objects 104 having the 5 assigned
frequency value in the aforenentioned upper portion of the frequency range.
After such word objects 108 are identified, the new word | earning function-
can, if appropriate, act upon such word objects 108 in the fashion set

forth above. Agaipy 51%9&"10553"1% Lﬁidgrsto%&théﬁ’@ﬁ‘é"ud% Qﬁﬁﬁﬁlsﬂ%aﬂ! aa&eda s&i@ctio'ﬂ%nput
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Fbj ect 103 i nbt he | garmgangrefguﬂﬁlfglmg] 380 BerOpiodtsaig pffd’c@éﬁsttblmell;m&mtﬁmo%p, as at )
ear ni ng dat abas nst of storjng : riant word object [ t e
frequency |ear nlzﬁ’% B‘g b‘i@gcaé%wé’ °B§§Q§c’10§t4“ﬁ ‘i"tass\ﬂflta’i‘?gaf‘eﬂ gﬁﬁé’#’&?ts Eq
104 havi ngpa 20 rrelvagl }E@Jti)ﬁel'ynfé%ﬂ%%@uénr?%@JEGYaré’théé%d 'tﬂksif&?éihlil@%duﬁ@rrﬂdyng
function stores the defaul 108 and associates it with a

revi sed frequencyit@bfesvariams wRed oest 308 prdgdetasly werd oljedt 188, Godh plerich wers
llower than that ofpedihgs Eﬁﬁqﬂ@%u&ﬁg%&n&%%ét&%e b8, ﬁ%ﬁ&?h%&t@%dﬂ §hodalEe

variant word object 108. Such a 'schéne advantageously avoid excessi ve and
unnecessary i ncr eswisbonie that dfaeneryropeiitinely 281 plierpately siserepiesy WPﬁ’e‘al@‘“ dicAthes

at 268, that the gLyt 6ol dggf Ef{eta%&é;g% fRRMo4! A ated 0 P uch BuSw ARy Wu '?fﬁ:rease

enpl oyed when a user ' is s an obj ect, conpl eted word
or a prefilf obj ecwelvbetvind thdwdommenmedse@smgm absﬁeteque@ncaﬁaiue oy Edquengs

au 272, to the desitsdol ORall Ay A0 it BELLAG: % 38 ¥l 1RTPoyBAEER N0

t hen re_turns t o- Wher e “ad S can
this regard, it |t<heuraﬂmt s«tom‘.)dajeduéﬂs \rema baasung/ﬁmstmfwemwbmﬂ fionpihe Sregemepe
detected fromth

t hunmbwheel 32, su ﬁm d?ﬁg \élfecoﬁ crg{eg ogy o%h%nlgﬁmné tdb%%t ?681%&%8 fﬁe%uency

provi de a novenenicamiyyltiataise Tk dsfeiatinp Uit widn aofredidm<>3<l‘d5jé1'l> 1Réyhadlg or

ot her sucf‘b nput, re?ﬁwelr}tﬁnc?rlelagéd Iﬁgqg&g? Ivgﬁlte,i %@t&ad thie learning function stores the default
word object 108 and associates it with a revised frequency object 104 having a
frequency value that is relétively lower than that of the frequency object 104 that is
associatefl with the variant word object 108. Such a scheme advantageously avoids
excessive end unnecessary increases in frequency value, '

25 | _ it is deter:mned such as at 268 that the current input is a movement input,

| - such as would be employed when a user is seekmg to edit an object cither a
completed word or a prefix object within the current session, the caret 84 is moved,
as at 272, to the desired location, and the flag is set, as at 276. Processing then
returns to where additional inputs can be detected, as at 204,

30 In this regard, it is understood that vatious types of movement inputs can be
detected from the input device 8. For instance, a rotation of the thumbwheel 32, such
as is indicated by the arrow 34 of Pig. 1, could provide a movement input, as conld
the actuation of the <NEXT> key 40, or other such input, potentially in combination
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23 with other devices in the input apparatus 8. In the instance where such
a novenent input is detected, such as in the circunstance of an editing
i nput, the novenment input is additionally detected as a selection input.
Accordingly, and as is the case with a selection input such as is detected
at 252, the selected variant is effectively locked 5 with respect to the
default- portion 76 of the output 64. Any default outpu .76 during the sane
session will necessarily include the previously selected variant. In the

context of editiygh olterBMEies utah@mrtrapwitaésdm%q»{ﬁ&ce%ﬁﬁésum%tmé@nﬁﬁt ng
edited is effectjvely |ocked except as to the character that is being

edited. In thi s inpdih Aefected SHe asrie therdffeumethee of Baediting inpubfibe mevasigné Biput
being edited, i.g. addlttllaﬁal QIS5 sjeg::cﬁ&?#ngg{ eAgnQ)%dlggl'yanfe&' dlé% cRE %vxth a

mai nt ai ned and are enplo as a .context ing additional word
obj ects 108 and sehastipn kreaut wath asds detsgiohdt 2, lthe sﬁéec(tﬂai; want baffccgtu@dtr faslied .
Were this giot t t d f a
word ot horti se | TEargPts T MR AERERAES EhboR peh il s Ry Yhlng ®
bear little or thesaessskibantiéntcosshtiy mdi@cteethe presioafly tstlectebyemht. bei ng edited

of "brefix obyects | namar et Pk, BB e Bty iRl ol A ERERE

the vari gus keyséchtml&ds effbetiviely Igbkﬁcéxg&;ﬁla@go glﬁb tieglacter thmul!idmlgéﬁdﬁc&]e&m this
enerat ed, New word e WO ave _bee

gor respondi ng wi.t9§2¢d FF&%G ?]B@ qter (uﬁhiré‘i?‘fré of&pq 0 q@?"t&ﬁf"(@ﬁid&@)‘al‘ﬁ My rasdsthe | y

change thg out pitat @{’e B @e%gu&ﬁfédt he efidiing! ahd arsi GElieyahas actaitext By
mai ntai ning. the ot her 20 characters currently in the object being edlted

and enpl oyi ng sutdsniiyiig addiippaloyrdobiegts l@érﬁpé%be iiks t%»aha@rmﬁaondt‘ﬁ%h&?e? iehn

nuch nore easilypadj tad@edmmettm@hoﬂ tﬁe %@I ap&s%ds&umgtta%d%&a{eam ﬁgmaalebh@ :
present exenplary enbodi ment of the dhe el ectroni c device 4, i's

determined, as atopbotherieg mie%éWP‘Hé ﬁ@e ﬁ‘ssﬁ IFR)’\{ Olép‘éfeq’*e‘é}ﬁl%?ilﬁ Thists, thétrhfaii lﬂtﬂP s
determ ned, as 815n@%es§§91anéeh:§tthetéﬁ bﬂéﬁ%tl’zeﬁoﬂgé@t b@ing%hfter& dife, b b seiRhsi T

is further determ ne I's°not a nmovenment | nput,
in the cutfent exwiniining sedbomtmmn orttirelianewhaeh oF pradixethients imaivdingeali efeths

th I

the OnLY ¢ el gk AREICHL UL PR, BEHENALN, kg ASHaR! b Cled s

<DELETE> key 86, wokll hivedicen igamcaatedr Notv Wdird Cdbﬁcmﬂﬁs wuulpltltaw Heapeidentifibd aas
Tput 13 det ect edoagoiiins i 0B ERTEEH AT RN AL il b AP BT e

t he new i nput detwetpied4 aﬂxerélﬁdapms tHehalitirpantea i:tmgtremhéx;?mm . Bycmaintairmpg thet dibdr
was rel at %’ tot % ar];ctgrglculgrgn y i tﬁe olgjegtt e?nagdedltegtanlaee%]ploying such other characters
as context information, the user can much more easily edit a word that is depicted on
the display 60. | |

in the present exempiary embodiment of the handbeld electronic device 4, if it

_ is determined, as at 252, that the input is not a selection input, and it is determined, as

25 . ~ at 260, that the mput i$ niot a delimiter mput and it is further determined, as at 268,

that the input is niot 2 movement mput in the current exemplary embodiment of the

handheld electronic device 4 the only remaining operational input generally is a
detection of the <DBLETE> key 86 of the keys 28 of the keypad 24. Upon detection

of the <DELETE> key 86, the final character of the default output is deleted, as at
30 280. At this point, the processing generally waits until another input is detected, as at

284. It is then determined, as at 288, whether the new input detected at 284 is the

same as the most recent input 'that was related to the final character that had just been

deleted at 280. If so, the default output 76 is the same as the previous default output,
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deleted at 280. If so, the default output 76 is the sane as the previous
default output, 24 except that the |last character is the opposite
character of the key actuation that generated the |ast character.
Processing then continues to 292 where learning data, i.e., the word

obj ect 108 and the associate frequency object 104 associated with the

previ ous default output 76, as well as the word object 108 and the

associ ate frequency 5 object 104 associated with the new def aul t out put 76,

are stored in theax&eﬁt”i?@f HeY lasd SREMAYs GRS % &b Scin%fact%f‘%fttﬂ@ kfai: aagtu'aﬁoris Hat
Such a key sequence, i.e., an input, the LETE> key 86, and the sane

i nput as before, g@w@ﬁﬁedaqhﬁéﬁshaharmﬁen ermessumjﬁwna;nntﬂweﬁ & 392 M@lnfel lppuing data,
replaces, the defal!ubhngh o8 ARLEK M hoat RABSICY Soldchaby GRBLARA Sl AL

t he key 28 which genherate ar act er out pu
The 10 al t ernat i opreviopaidefpgt wtelat'i’édasaaseliaassm wotdi aject t@ﬁjmdftbc aqsumgasﬁ@suamby

| ocki ng t he, def aul [Woly) ers

the flag- vvh? ch'wi P%"e?tﬁ#& a%oc?a?%c{ \(Rntp ar H?Vyd{ Fal‘fhc%?ﬁﬁ 7‘l(}pon ggﬁeg %?1 5%%5%'

delimter input alcaifai ddih regastewndsthedtag ah@wevamh 4 heyt séquency db. emzdm;tm,cﬂhs

at 288 that the ne ec at 284 is fferent, than the inpu

i mredi ately prior l@{g&%@#& 54 %tt’? &'ﬁ@amiﬁnpé‘bﬁ 58 5P gléem%}ogéggngl %‘Gﬁ ag
continues at 212 Wﬁ&lt}hhﬁpdﬁﬁﬁ_ﬂﬁceb $hedﬁtfeﬁﬂmmdhetﬁ@ctaewahtahe@pes‘tegmr ettak el
i nput or an input vi ng one re character n

processi ng cont i nﬁggletal?? %a‘f’@g:“ gg‘?’fi"atf’%%il@lﬁ‘l Rletrasdery 45at %ﬁ fat“ﬁé’“?‘?é‘itﬂﬁ The

process regghes t hReAMloRUhpSti83RaRE 23%48selRon gt FdrONAhodRE %@@&:‘kldgsthe default
initiated which determ nes whether the variant conponent 72 of 20.t he

out put 64 shoul d BEIPRHYQ et B8 cumer sesia godpise HEsgrIvhe Bt Hichvl '@ﬁmﬁesthe
initiated from 248,a%,ehaEdHu dﬁgﬁe&fztdﬂ&a d@lmﬁt@hh%@tlétiﬁ ot he method at 508

outputs the text conponent he out put the di splay 60. Further
processi ng determ nes Hatidumeroubrhosyers Hut Wag Fustam dolepirnd 788 2katsthoukew ipput

di spl ayed. Speci f'd%%ljea at 'ZtSé i3 ﬂ@ér@xéf Elfaye 899@1&8}%% 1BE %o oGy b@fﬂe

conponent 72 has urin urrent sessi on. ,
t he vari antt5s corrporfé)ﬁLBmm 86, ptocessity cbnfmuedatszill’a\yh@p {ipr iopetss detgrmoioed ﬁor’mes

at 516 where the ither Vaﬁh'g%&%a‘fﬁ)@w&%tmﬁ of%%%%kéﬂg%&é){;? grgcﬁ%%&@ﬁt:ls and

di sambi guation cycle Frent .~ sessi o ocessing
then returns to aptr@:esmmqnanuqsmhandﬁaﬂat 520,. after  whi ch proce55| ng retur ns- -

to the main process at ;204 Js_determ \ne é t
t he variant conponent }1213%;3 nﬁto yaét \{%rétehr(la am Does cfe%curlsﬂlge qtufPeLSLa erz%ttnzt% an

session, processi ngditiondlipnatess is asitiattd ¥Rkh dhmnﬂmbewhwher thh ehtiant colporehafisei
time 20 the output 64 should be initiated. Processing of the additional function is initiated
from 248 at element 504 of Fig. 6. Initially, the method at 508 outputs the text
component 68 of the output 64 to the display 60. Further processing etermines
whether or not the variant component 72 should be displayed. _
Speciﬁcaﬂy, itis detcrmined asat512, whether the variant component 72 has
25 ‘ already been displayed durmg thc current sessmn If the variant component 72 has,
already been dlsplayed processmg contmues at 516 where the new variant
component 72 resulting from the current disambiguation cycle within the current
session is displayed. Processing then returns to a termination point at 520, after
which processing refurns to the main process at 204, If, however, it is determined at
30 512 that the variant component 72 has not yet been displayed during the current
session, processing continues, as at 524, to determine whether the elapsed time
between the current input and the immediately previous input is longer than a
ptedetennined duration. If it is longer, then processing continues at 516 where the
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between the current input and the i mediately previous input is |onger than
a predetermned duration. If it is longer, then processing continues at
516 where the 25 variant conponent 72 is displayed and processing returns,
t hrough 520, to the main process, as at 204. However, if it is determ ned
at 524 that the elapsed tinme between the current input and the i mredi ately
previous input is less than the predeterm ned duration, the variant
conponent 72 is not displayed; and processing returns to the .5 term nation

poi nt at 520, afhin: WhhGdheRt PLRNEI Sl GhE bR elshel RAMB T ORIIOSRS %o tRIAh
204. Advant ageousl Y, thggrhgf ore, if ng,euser |seesntg1er| ng key E%Ifokes relatively

qui ckly, the vardcasst asci ﬁﬁ'&)né‘m‘-’e‘@, Wil ik deermibed SUR2Ad a"tﬂéﬁ elppcd tigls belresn,
where it otherwy E?eke 9’?@? 3 OE ut drfGhY 1@&%&%%1?};%‘/@3?111}99! RUERGhAP el RedbidtBfed

seeking to enter es qui ek time during - a given
sessi on the var idartion,ohp yaednt cmlposelmﬂﬂpsmot dlsplla:eeddlaatﬁ)lpsgﬂessmx refightaathe; f

the tine petwee suce essi v t ds t he 0 the
variant- ¢ nponeﬁ? R PP g@h?ﬁ: efg" %%flggéggﬁhﬁél% #{SI)Q%SISS%S%I on.
However, upon tie4initiation of a new’ seSS| on, the variant corrponent 72
DN R R e
depicted. in. Flt%vaﬁanﬁﬂ&nﬁcnjeﬁt 71 mlumos beatt & t}i“ehﬁsplsyeﬁﬂhshﬁétﬂ%ﬁm&mm@ to
enter the word."APPLOADER", hiis word presentl

in the menmory zovowlchiﬂmhgcre&tetah‘éwé distraglion 4 ﬁ@éﬁf@%@%&? e kﬂ?&%mkﬁ%%m

Since thggdata tyabl £9 s dubigg TRARL e DnahSvR 8 AInERAeRCRAE i tEQt th@he dlsplay
two-letter prefixes, 20 the contents of the output” 64 upon_t

keystroke are obtlapithds ffrtb?ﬁ“tnh eiRregh syRceshedeRus %‘f?e%ﬂ?qﬁ‘ﬁdftt?@lﬁ"élr%ﬁﬂmﬁ he

first keystroke"fsy aﬁ&%%‘%ﬁ@%ﬂ&ﬁ RN Q-,oﬁt'u{u%tto"{se Gfsa abjie6ighbde thabsesdiad, an
associ ated frequency object 104, as as anoth er gram object 112 "A"

and an associ at eHO\ffqﬂ@qqunyh@b}l‘é@ttonl@ﬁa n\';‘Wl gegsiohdhd v ireyroapit det willobe :
associated wth o5
frequency obj ect™ as s%c@%%%?ﬁﬂék% G%gi?éﬁ[ E(Z%R rh%aﬁe)@t,fm%eg Pr‘leltg t?g 13% a

conpl et e 15wor d, diiddypl ete word is al ways pI’OVI ded as the default output 76 °

in favor.of other 2{%{ qg%‘h‘)glt Eeb.@{ Tog?s & cté?ﬁ‘x(i;hgsc?r@ii oL§ ‘ﬂ?&ﬁéexgmpie,

regardi ess of associ aul t
portion 76 of t hﬁemﬁrpmtteﬁﬂpmg th After ke ﬁorg “A?memérmﬂahlsmd preserdlyliy - -

R A N e
Since the data tables in the memory 20 are organized according to two-letter prefixes,
20 the contents of the output 64 upon the first kéystroke are obtained from the N-gram
objects 112 within the memory. The first keysiroke“AS” corresponds with a.ﬁrst N-
gram object 112 “S” and an associated frequency object 104, as well as another N-
gram object 112 “A” and an associated frequency object 104, While the frequency
object 104 associated with “S” has a frequency value greater than that of the
25 | ~ frequency object 104 assoclated with “AN 1t is noted that “A” is itself a cohplete
| word, A complete word is always provided as the default output 76 in favor of other
prefix objects that do not match complete words, regardless of associated frequency
value. As such, in Fig. 1, the default portion 76 of the output 64 is “A”.
Tn Fig. 7, the user has additionally entered the “OP” key 28. The variants are
30 depicted in Fig, 7. Since the prefix object “SO” is also a word, it is provided as the
default output 76. In Fig. 8, the user has again entered the “OP” key 28 and bas also
entered the “L” key 28. It is noted that the exemplary “L” key 28 depicted herein
includes only the single character 48 “L”.
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default output 76. In Fig. 8, the user has again entered the "OP" key 28
and has also entered the "L" key 28. It is noted that the exenplary "L"
key 28 depicted herein includes only the single character 48 "L". 26 It is
assunmed in the instant exanple that no operational inputs have thus far
been detected. The default output 76 is "APPL", such as would correspond
with the word "APPLE"'. The.prefix "APPL" is depicted both in the text
conponent 68, as well as in the default portion-76 of the variant

conponent 72. Vari anty ®lagumed QRiRLhStanOexahpld @aVRS bt be8 1% o de
"APCL", such as would ccz)ir respond vvitﬁnt?\e \/E\)or da l"?(;All3’%&_%IC?'Ita%fE{n',p&tgtnd ?ﬁﬂéegéﬂéfi X

"SPOL", such as BRgufdectest r Bsiphpitguinnt 7ads WAPRL", s@mhais vaomlonpirespend with the
particul arly notggdqthap; hhe Lda, Ongdprvad, i e o ane [
and "SOOL" are al so Qegll"gt_eaﬂ ggké\?gr :}ﬂg}]};%af'éél% 'Fli tﬁ't%fl r@%ﬁhgﬁ@%rgxﬁgﬁgﬁ% v
10 Since no wor ¢v@lojsde theldrgavdiroréepthaithwmivetiant hesporpne?l. x Velijrd prefix ¢ifjests:

prefix objects. consj de . I, Jprefix objects for,which a

Cor r esporth ng wet SCR Rt IFEE: bEiRRA AR PhEn ) UE Eorferb Py AR e fopy
be desirabl e for'APRE.QGIZEENand thepoefent'SFQLY, Guch as wdkl eorssppwidf with gambid vy

of entries, and"p %‘?&F e of the instant exenplary ‘enbodi-nent the
quantity is seveﬁ Q , 'Upon obtaining the result at 224, if the 15

quantity of prefix ol éctparticniattpendted uhit ke h@WRsna hamabtee poede; enorned
quantity, the dj iguatjon . function will seek; to provide additional
outputs until t hé%?'g? o é‘?{ﬁqeﬁe ﬁi?&t?@?“"&?ﬂ % EpH'S SA b S S PRSPTIRORR Hé-
absence qf arti fdigdealo watiiod bﬁlosfw%!eﬂﬁmbﬁﬁﬂhﬁ{e%ﬁ%x%ﬁx objers e bidiRNAfeckalkd ant
entries are provide gal orphan prefix objects. 1t is noted, however, that

if artificial vaPREAIE fabc BEEAR grler shieds farivdyich ricorysppading oy ard it 108
occupi ed a pl aceyinoPIRhGAKNAR (Hiflrdg@WOL iy UL RIPRA P EhAPCoRPRGE T2 rfNd
possibly also in fayvor of the .prefi'x objecCts of the result. It I's further
noted that such iB¢lpdma speefic xquentiecelsendys, astdual thy dsee of fibprihsient -exepkuy

prefix objects fdo/0isHSR | el j r ;

artificial variants. SUWQ‘?‘?QSY??%"%{ gﬂg% B(FT@@I} ébtg%k@g{hg rgsglgt/ %ezzé”géfitﬁe
out put ddpendi ngruaplais of Pseliy eljerthinythe aeduitris) fevesr dixapl the pedicteatinngd quantity, the
ot herwi se rankedy; r:pha ef | X..0bj et e r.an .1 N0 of ..

descending fr ‘eqﬂd’elsh%ﬁ%%.uﬁa ?ﬁ@{lﬁ{: e%g? %eﬁg F\?— ;rgﬁdgb}é%&g%ﬂ&hg&gﬁﬁ tuﬁte_ll the '
associ'ated frequeptjersitjedatsnbt0df o8puisere plogided.piathepiboérice ofleddial Wdantot. . . -
104 the t requency bR et e AR deflfh A R SOV BY Ciiaap RE"

objects. It is noted, however, that if artificial variants had been gemerated, they likely

20 would have occupied a place of preference in favor of such orphan prefix objects, and
 possibly also in favor of the prefix objects of the result,

It is further noted that such orphan prefix objects may actually be offspring

* orphan prefix objects from suspended parent orphan prefix objects and/or artificial
variants, Such offspring orphan prefix objects can be again output depending upon
25 ' frequency ranking as expléined beloﬁr, or as otherwise ranked, = ' ‘

The orbhan'preﬁk objects are ranked in order of descénﬁiﬁg frequency with
the use of the N-gram objects 112 and the associated frequency objects 104. Since
the orphan prefix objects do not have a corresponding word object 108 with an
associated frequency object 104, the frequency obj ects 104 . associated with the.

30 various N-gram objects 112 must be employed as a fallback. '

Using the N-gram objects 112, the disambiguation function first seeks to
determine if any N~gram object 112 having, for instance, three characters is a match
for, for instance, a final thres characters of any orphan prefix object. The example of
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30 various N-gram objects 112 nust be enployed as a fallback. Using the
N-gram obj ects 112, the di sanbiguation function first seeks to determ ne
if any N-gram object 112 having, for instance, three characters is a match
for, for instance, a final three characters of any orphan prefix object.
The exanple of 27 three.characters is given since the exenplary enbodi nent
of the handheld el ectronic device 4 includes N-gramobjects 112 that are
an exenpl ary maxi num of the three characters in length, but it is

understood that i fhrddharRERY ¥ gh2nisiieb ‘E&Qeéiemp& E&b&@h@fﬁtcﬁ' tﬁé’h‘a[udﬁél@%&%&@ﬁ;@
in length or longer, the disanbiguation functlon typically 5 woul d-first

seek to determ nedgifie hirchuges N-grambiesteti2 ﬂhatvawngnteﬁemg&a@aqunéﬁ&thﬁ th"ﬁe
the nenmory 22 mat Eﬁb?éctér@?n ?é}{éfh R 4t ‘%ﬁ Qstoéﬁ'%{i‘% ‘?ﬁesm%?nobhﬁz QHﬁud)Jd 1@

orphan prefix object one prefix object corresponds in such
fashion to a thr eebje@heimacﬁaracwrs 113 é&tngﬁbplebing&ﬂme Sisembigupticen fymciadt )‘(yp@ﬂa}lect

o 50 1T SRR A0SRl SRR 0 LA S ORHEEh S gk YAERAR'
obj ects 112 havi n@etdm&yahamaﬁte@ﬁ& samlaqmdnltgeoﬂdhemuem@t tlbjrelctfan oman prefix

associated wth su tl dentified N-gram objects 112 are anal yzed, and the
mat ched or phan pr8 |9< obj ects are ranked anongst thenselves in order of

decr easi ng frequency Ifldiﬂ;} bnd prefis obfedtenntpodidihaticifa fadhioaho e @raothapeter N-
obtained with an N- g {L?:t 112 _ havi n)g three charfact ers, nt%hen "
t wo- char act er ghpe §u0h QIPRANRAH gRigct isslisied firglARagHgpE yanqys orphan

i ncludes ajg per beid @éj@ct@flntm@vﬁnﬁﬁa&ﬂﬁﬂl‘éﬂgr@ﬁh@&hs@lsorga& prfik aGtjects 5160

characters of each orp anégreflx obj ect can be matched to a corres pondi n

two- character N §rghedip Bfa!l!llQbJe%& { % haiieh thaes @@é@tﬁaﬁ:éhﬁbﬂ‘ieef%&emﬁ?@l% s
frequency objects 130 JLQdiAsEInALEH WehiiURNgAdenbibéis ed aNaQr 2Rl ealdS thk12

are analyzed, and the orphan prefix objects are ranked anongst t hensel ves
in descendi ng ord@#at@ﬁdprré@n@h@‘yc ahigcireare pinkehampngst thersyivepineute of dacressing
were associ ated Wgf eQP g identified N-gramobjects 112. It is further

r

noted that artifici iants can simlarly be rank ordered anongst
t hemsel vesifisi ng the Nifji idetdiinénsddhat Banaieitoanhet besibindiet with fn Megremopjoct 112

obj ects. 104. 25 .,ln in e gha% ?eryscﬁén %Sch%gfeli Non& lc}fajg‘&t f’lﬁeege E‘F@OP@? "silf&Y

28. In this - ci rcums nce,. as can.-be-seen
portion 76 of the t’mwmpmbnﬁzn hmhxdedadbmrmutahenmfetﬁwoachatmp@cN-g:&ﬁml@btssu@ha st

the current | nput TPRETHARaN G- it piegR profk objel EnTRmb AR BrkofRll o
character N-gram object 112, After such matches are achieved, the frequency objects
20 104 associated with such identified N-gram objects 112 are analyzed, and the orphan
prefix .obj ects are ranked amongst themselves in descending order of frequency value
of the frequency objects 104 that were associated with the identified N-gram objects
112, 1t is further noted that artificial variants can similarly be rank ordered amongst
* themselves using the N-gram objects 112 and the associated frequency objects 104.
25 . In-Fig. 9 the user has additionally entered the “OP” key 28. In this-
| 'circurﬁstaﬁcé, and as can be seen in Flg 9, the default portion 76 of the output 64 has
become the prefix object “APOLO” such as would correspond with the word
“APOLOGIZR”, whereas immediately prior to the current input the default portion
76 of the output 64 of Fig, 8 was “APPL” such as would correspond with the word
30 “APPLE.” Again, assuming that no operational inputs had been detected, the default
prefix object in Fig. 9 does not correspond with the previous default prefix object of
‘Fig. 8.  As such, the first artificial variant “APOLP” is generated and in the current
example is giﬁen a preferred position. The aforementioned artificial variant
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76 of the output 64 of Fig. 8 was "APPL" such as would correspond .with the
word 30 "APPLE." Again, assum ng that no operational inputs had been
detected, the default prefix object in Fig. 9 does not correspond with the
previ ous default prefix object of Fig. 8 As such, the first artificial
variant "APOLP" is generated and in the current exanple is given a
preferred position.. The aforenentioned . artificial variant 28 "APOLP" is
generated by deleting the final character of the default prefix object

"APOLO" and by- sippjyying ﬁhratkg ﬁglc?e n?%?%ﬁﬂ%ﬁaﬁac&?%ff%ﬁé QbfatB peéﬁxt bﬁje&ey

28 which generated the nal ract default portion
out put 64, whi ch‘AlPﬁ)LQ]eﬂnd(burSrlMYmgelxﬁﬁpuaee angfpppyitg.charapisr 4$3°ffh§15@1' ?\%Whﬂhe

af orement oned ALhliLe bl sURLHANS o S APRon 1EUE LISHARE 8, ShB5% e

previ ous defaul t corresponde such
as the word obj emtreritoaamgrer eSS Pandi ing B td thah ehanafiotenieAHPhdE" amﬁalﬁbl vesiignéeiswi t h
t he addlt on . of ‘d@%(ﬁ,;rrent i nput- the previous defaul't output “APPL" no

| onger co respon th a word object 108, two additional artificial :
variants are 10 gene&'ﬁﬁh&mo&]&m&t’cmé previalis veolamitpits’ AMRPL R iregoadedhwitbtaher

artificial variant "APPLO', n t hese rres ond W t e pr.evi »
defaul t out put "‘A@élﬁ’%e ®§ §158 as d’l“ﬁ f’%re glg o SPﬂ’?—: iﬁ%’fﬂ%gh M‘% 28
actuated to genejdtsgnck hﬁthq% @ftioh BP te cufR@SiBputahd plevuakiefial bﬁﬂptx’s“/aPKL”

simlarly output as ‘part of the variant portion 80 of th %ﬁfﬂ 64. 15 As
can be seen in Fiqglonger copespeefnyith Jpupad Wc?éo%ftw? Wéd@l?f‘%&lm REREE

| onger sqgms to @Eﬁ&dm@hewmaabearmeqwmwa aRA 8fib otf@ N ariiAREL GARER s
and. t he user lld anticipates that the desired word "APPLOADER' i s not
al ready stored T4FR

ﬁﬂ@qlrﬂw;e porrespend wath, the previgye delgpl wubpes “APRE( BlEithh

i nput, such as b Y NOrHels
<NEXT> key 40, u%]ht ﬁ%{epdnlég \ggp}e\%e?hzsgtt gh?tn{évgézj " APPéL F ga?%]fhlga C“?‘Sﬁ{g‘g‘kt Thé3 user

then continues tffivigl earidnisrare sisnitably JURSt akpyt of thhyagentmertiausbef dgefiput
action is depi ct%g in Fig. 10. Here, the string "APPLOA" is the default
portion 76 of thé output 64. Since the variant string "APPLO' beca,rre t he
default pigrti on 76 of At ban Imdepniin Bid. Qrtb&dquﬁr;@s@cbry’fﬁjebﬂlcpeﬁﬂm TAR@LO%80 a .

S5 e TR BB R TR L O A e
the characteér stheivgdike Elﬁ'!ateaﬂdtt thAHEh@S'Womr‘APEL@M’hs nafralzrdy ftored al-
g?;b?gb; y ﬁggl t 'inotrl]iglrxL ’or B.C ?l\s su&x RS t\xlsle(r)grsow %; g lélelgct%fn nlifng su%h as ﬁ‘?grglmg
with the thumbwheel 32, or by actuating the <NEXT> key 40, until the variant string
20 “APPLO" is highlighted. The user then continues typing and enters the “AS" key.
' . The output’64 of such action is ciepicted in Fig. 10, Here, the string .-
“APPLOA” is the default pbrtipn 76 of the output 64. Since the varjant string
“APPLO” became the default portion 76 of the output 64 (not expressly depioted
_ -herein) as a result of the selection mput as to the variant string “APPLO”, and since
25 the vanant string “APPLO" does mot correspond with a word object 108, the
character strmgs “APPLOA” and “APPLOS™ were created as an arhﬁc:al variants.
Additionally, since-the previous default of Fig. 9, “‘APOLO”.' previously had
- corresponded with a word object 108; but now is no longer in correspondence with
the default portion 76 of the output 64 of Fig. 10, the additional artificial variants of
30 “APOLOA” and “APOLOS” were also generated. Such artificial variants are given a
preferred position in favor of the three displayed orphan prefix objects,
Since the current input sequence in the example no longer corresponds with
any word object 108, the pottions of the metbod related to aftempting to find
29



corresponded with a word object 108; but nowis no |onger in correspondence
with the default portion 76 of the output 64 of Fig. 10, the additional
artificial variants of 30 "APOLOA" and "APOLCS' were al so generated. Such
artificial variants are given a preferred position in favor of the three
di spl ayed orphan prefix objects, Since the current input sequence in the
exanpl e no | onger corresponds with any word object 108, the portions of.
the method related to attenpting to find 29 corresponding word objects 108

are not executed whidipsnHiddRbrd otutts1d0ire hbLeRUitE@Mith fekG iafuts fhake bdwent
since no word obj ect 508 corresponds with the current in equence,

ut, .
further inputs w Pssiopkehhal dsngtice:BP read otiechi 1OR Cé’ﬁfr'SRBBiig ol tCUfERgt wmput
Avoi ding the sear S&\t/l@xfxcg'f I?ﬁtﬂ%?qﬂfuys 2| fl&%w?‘sh’(ii&ft REAEFbAL St NBT HoRPbERES 10408

avol ds waste ort. As

saves 5 time and avol rocessing e . _the user continues to
type, the. user- ul divaiding e wpdreh eiibe iy 20 fensueh nprRxistens Meprd aAlpetOABEREVeANnd
wll enter.a deligi .0 ' l@gg 2Cct i of the delimter input-after
the entry of " APP%%EE?P{B?#%% e rﬁ%ﬁ%ﬁghﬁ%{el on is initiated.” Since the .
word "APPLOADER' does ®ottheoser estbmes Wi tyhe,ahevosed ubbpately Wil Suqsssiiidy eafer the

menory 20, a new word .gbject , correspondi Ng, ¢ LQ&B@
generated and is@%rﬁpﬁﬁﬁ%néﬁ'ﬁﬁq‘%ﬂtﬁﬁ g’ﬁlélgéab ,ptgl ong \Tad%t%]&%m of the
cor respondi ng newdefimeiametyafiebjecint 4 ‘\Wi?hh)ﬂlfﬁiigi, trenleaningfeodtiongs initiated,
frequency in the ypper, say,., - i.Lg or one-fourth of the passi .
frequency range. wqeﬁhngéme%‘BlE& dost 2 Gf’ﬁﬁstpof“ﬂg 1&,1%\7(,0%(%&%"‘*3??%5}&3
92 and t.heidrequengamdr9aoi Rgy Wotiadase 188 cafRpgangraitt YATE @ADER) teghnirated

two- charact.er prefix data tgbles simlar to tho found |n the generic
word. |ist. 88 As SHAHS el HBVIRF MEUUSIEY GUFEEE SroAlang iR APFSPPARRG May

an absol ute.. freRieaey obicteo4 MtichR Oliven! QT 286t Relhd) 1! e bBEr 8416 Yone-
value, if it is . not the ~nmaxinmum value wthin that dﬁla

] , ta‘gl,e, w | Qe
changed to incl udehisd poenraiorziaal thepesildn Epauraruenger A db irapted dept by
what ever is the maximupqf GAGHRECH, Ual Ue RBuicMeBmtdpatiabiga debte gafalty
subsequent exanple, in Fig. 11 the user is trying to enter the word .
"APOLOG ZE'15 The usganitrdsindmoehenctehprafisydasetiblencinilgnde thepfoungpin the genegs:
Si nce " APPLOADER" b dgeac i i N ks
dat abase 93 and s pAaEbs BE R e Rth AR ol P Mol e RTLNGIAS
relatively .25 hi ghédueagjuesioy: butwglonestoragre ther dfspluteo Feeuency ApRBCOH Hp gt the

corresponds with . ARELOARER Jtta RGN 5812%AH RScEeg] dldae PO hbitzP
of the output 64 in

frequency value percentage normalized to whatever is the maximum' frequency value
20 " within fhat data fable. _
As a subsequent example, in Fig. 11 the user is trﬁng to enter the word
“APOLOGIZE". The user has entered the key sequence “AS” “OP” “QP” “L" “0p”,
Since “APPLOADER” has now been added as a word object 108 to the new words
database 92 and has been associated with frequency object 104 having a relatively
25 high- frequency- value, the prefix' object “APPLO” which corresponds with.
B “‘APPLOADER"’ has been.displalyled as the default ;:;ortion 76 of the output 64 in
favor of thé variant prefix object “APOLO”, which corresponds with the desired
word “APOLOGIZE.” Since the word “APOLOGIZE” corresponds with a word
object 108 that is stored at least in the generic word list 88, the user can simply
30 continue to enter keystrokes corresponding with the additional letters “GIZE”, which
would be the letters in the word “APQLOGIZE” following the prefix object
“APOLQ", in order to obtain the word “APOLOGIZE". Alternatively, the user may,
upon seeing the output 64 depicted in Fig. 11, enter a selection input to affirmatively
' 30



favor of the variant prefix object "APOLO', which corresponds with the
desired word "APOLOG ZE." Since the word "APOLOd ZE" corresponds with a
word object 108 that is stored at least in the generic word |ist 88, the
user can sinply 30 continue to enter keystrokes corresponding with the
additional letters "G ZE"', which would be the letters in the word
"APOLOd ZE" followi ng the prefix object "APOLO', in order to obtain the
word "APOLOGQ ZE". Alternatively, the user may, upon seeing the output 64

depi cted in Fi ggetddk, theVaBhntopSHt @6febO™MPODOL, tha @ichia tiedumsednye, (8O lewhiagt
the variant prefix object "APOLO'. ‘IB such ah;& r.cynst a C?thg Ieac{]%i).n(ﬂ
function will bémetipyget ba tigmrddere deFgiondgt Ll yatichi¥RIsYiod? M antttie
word object 10§ok gl RAM 6QEHESRANIRY dM thakdle SRAE AUIEILGT i Mg HARCHE' at
the time the selection input was made will be stored in the fre u§2c d

| ear ni ng dat abaselegpnamguisves madepwilhbe sierest iadhaicRuacy damiag d?%%ﬁ ) c%‘

obj ect -104 havi J glatihug! (Mol Jehfat idh URvinBad rdifivelymhighed ¥
stored i nét'he f &ggﬁ?ee{lg%glgt\ggrﬁﬁggg%{igggaffé@%g%% Céggi ti Sn% %ea}t Urygh%f t he
handhel d el ect r driqoenbewiabie tiat issimiplioterdd ethe fragyepcy leammeglatapgse 32 some
circunstances, it is desisabl t AN 1 o0, S | o) i

di sabl ed. For inst an&?%t?oﬁuaﬁeﬁ%ﬁ% oéé%ﬁ}aggﬁt 0 g%’%{g{rlé g&b%;{'i@mg?;g&e @enfara ¢

di sambi guat i on %A Fig picahlsyme sirquelsttaseit js desirable thabthesitnambigvatiorirtign be

ordi nary text enfr As _such, when the systemf i hea: 4

cor r espondi ng vvi‘{‘ﬁ‘%h‘?e Sggﬂ%”r“ﬁe’f'lvgffnd? Bt eélr%d;t %ﬁ%’?\ta ﬁ%\s i ?:Itgt gésg?lg&t% E@HAPI_
that speqgial progpRaline ichtivegurat edmbanant tenARring dirdiadly gsxitdngy. As such,
di sanbi guati on functi on and ij_nst,ead enabl esé for ins ance. tgxemésto’&-ﬁQld

i nput i nt er pr et a¥ PBhtheyRHEh foRistiE PR 419 SPEIRPRSHY REESRORNTE Wil WP SFECSIS SR
systems coul d 15¢ REMpEEerR ifitAld it he ATt tRMNsPEcid Ro@SSnpiRdedqebtdd/and the AP
press-and-rel ease interpretation s¥qst em ' As . such, \gﬁi I S an | ncput enlhigtr ed
with the di sanbi geehlesotherdispnimtiontinglon andipsteadisnanitnd®y HFATCS By &Watt i ng
the alternative in?h? [r@érgfe%i'oﬁ’ Rysida! efernaBiVel), et Hput RXSPRIaEDY siRikms edap
system each input can be |argely unanbi guous. As can be under st ood Ig.om
Fig. 12, Each uninehidguowboidingusysien @F sppmsetndianid{ pots-dityleasio FECBEIA8Y of
i me wi thin the passnord. helilicldGn@ettced willhe HaBhSRASN hllicanolinsi on
out put, such as-the asterrsk.. The-character- "R' i s shown di.splayed, it -~
bei ng.  under $t oouibiguats suwh ol cpikiipgi the AHETRativy infewERHAEhBYSieh PP fSothe -

tinme. As can be seen . n Figs d futhehydes the
di spl ayed graphif”genﬁf%1 el{aﬂrdgt% I@Peéyls%\?\lé?aycg## ué%ﬂﬁé;lﬁﬁggﬁgﬁt cg.gl%npo_nent 72, .and
that the displayed 2B3sgeaphindeisfodddrd g y2.sianh uwntt@imﬁlh@lpg?’éﬂ[‘ﬁp&ayﬂ‘%f%ﬁ

the <NEXT50 key 4gaéryss"{1%?t Seriod of time within the password field 120, and is then replaced with

another output, such as the asterisk. The character “R” is shown displayed, it being.
understood that such display is only for a vefy short period of time.,
.A's can be seen in Figs. 1 and 7-11, the output 64 includes the displayed
.graphic 46 near the IoWer end of the variant component 72, and that the displayed
25 graphic 46 is highly sifn_iiar to-the graphic 42 of the <NEXT> key 40.  Such a .
) _ dep.iotioh prm./ide's an indication to the user which of the keys 28 of the keypad 24
can be actuated to select 4 variant output, The depiction of the displayed graphic 46
provides an association between the output 64 and the <NEXT> key 40 in the user’s
mind. Additionally, if the user employs the <NEXT> key 40 to providef a selection
30 input, the user will be able to actuate the <NEXT> key 40 without moving the user’s
hands away from the position the hands were in with respect to the housing 6 during

text entry, which reduces unnecessary hand motions, such as would be required if a
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depiction provides an indication to the user which of the keys 28 of the
keypad 24 can be actuated to select a variant output. The depiction of the
di spl ayed graphic 46 provides an associati on between the output 64 and the
<NEXT> key 40 in the user's mnd. Additionally, if the user enploys the
<NEXT> key 40 to provide a selection 30 input, the user will be able to
actuate the <NEXT> key 40 wi thout noving the user's hands away fromthe
position the hands were in with respect to the housing 6 during text

entry; which reduges nsaReaesAcveya RANTRtAN e BUEBwWAS: WUl Thibeavegaiid aad i f
a 31 user needed o nove a hand to actuate the thunbwheel 32. This saves
tinme and effort.®¥%is also noted that the systen1can detect the existence

of certain predefined j mfg@h&e@wmer@st@ﬁlaam&é& @b% eﬁcé s %ﬁﬁwr@he@i%@ct

108 corresponds wiith the text entry: i ncl
i nstance, if the &l Sdéﬁsbfﬁwdﬁlbméqﬁts@als hén@ miped obiseiel Qff ¢0r¥esn0hés withrthertayht

begi n by enteri ngemgqhﬁﬁmc@ag BRGSO goﬁgﬁan%;%f thEher goslhd o Al Biout

"ZX" actuation bel n nt en
t hereon. Alt er nat fangtoff ,thtrstseadlgbfbdgypbmtmhng thebey sleqyextchéOH’é‘éBN’l’ﬁ BRY “ZX”

actuate an <ALT>.emi V.t I y i.ndicate th

that, the nenory Z(SIE‘d(‘)%ts‘fl tﬁ%’t%gl rcégag ﬁ%ﬁﬁ%&”(%g\f\ﬁeée e‘thl}é/ [ij bA?§1spose9

"one-of f', the di ﬁmﬂonguﬁlﬁmmvfelmcmslt@ﬂ ofii thping elee CEXY ey hiyp ben maightitnige an

delim'ter i nput t he e tries ng the delimter input

will be delim ted<$‘f‘3 {}Ké é%t"?‘?qéé“dé‘iﬁ‘f?g%ﬁgl@ﬁ}ent o the deliniter input.

As such, tie desired mpsmtmmg Hiat@ﬁmeﬁﬁﬁygbﬂde@ﬁotta\n@a@eﬁ@lhaé £ WOBI B5jecti 108 of
"ONE" and " OFF" 15 therepetween. This facilitates

h
processing by mor € r’i‘?aﬂf% %/X{)ﬂ@ PeftSPF‘rft}“‘?ﬂﬁatW‘illsdet?fééli“’r Byphep ap belag 4 delisgjter

Wil e specific enhgpdi "BRESHOkhe g dnﬂiéQ'i}Féc@cﬂn ALaBaR: AHUE MIPESdditnidRe R
it will be appreC| ated by those skilled in the art that varioqus

modi fi cations andthedieysphissisplssqpet ins delisiter ingute oty #rchethe dosdted pammt vill be

light of the over gaoHe@28Nit0AS s@hrakd 8 ls, di SC! Qﬁ@ﬁe é‘CGQFF*' NGY thtehﬁyphen
particul ar arrangements di scl oséd are neant to be [ Tustrative only and

not limtihy as t8rerdvetwesnpeThis fpibitatasraedssng iy @h’rff sarowlyeidgitifing vht is

full breadth of tﬁélﬁh%ggsmg@ded and any and al | eqU| vaI ents thereof 32
CLAI MB. V\hatlsclalr_re S: .. )
' While specific embodxments of the mventmn have been desonbed in detaﬂ it -

will be appreciated by those skilled in the art fhat various modifications and

alternatives to those details could be developed i light of the overall teachings-of the
20 disclosure. .Accordingly, the particular arrangements disclosed are meant to be

illustrative only and not limiting as to tﬁe scope of the invention which is to be given -

the full breadth of the claims appended and any and all equivalents thereof.
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. A nethod of providing an input into a handheld el ectroni c device having
a menory having stored therein a plurality of |anguage objects and a
plurality of input menbers, each of at least a portion of the input
nmenbers having a plurality of characters assigned thereto, the nethod
cr?brrprl si ng: pr?w ](cjl ng a (rjﬂljsarrb:c guat i ?n ftrJTgctl ont V\:h![ ch, responsi veblt o] ?n
anbi guous input of a nunber of input nmenber actuations, is operable to:
generate a nunber of prefix objects corresponding with the anbi guous i nput;
and generate a result by, for each oi gh}élgeast sonme of the prefix objects,
identifying a |anguage object that c eSponds with the prefix object and
out put ti Whats digagt i@ portion of the prefix objects of the result to
provide a numper of proposed disanmbi guated outputs that each have a
cor r esporidenc® i eharoxiig abdaryt ipt ¢ baedheld plsgramatdesics deuise ot memery
ol et ront o Eerone e By B i AT 8o R o R A
handhel daeleegta pertion dévihe Bput menbars haaimigi chluaality:@ﬁpbneagns apbigadsl ih:a@ttatthe
| east te ri the. di sanbi guati on function and providing an alternate
I nput inp}e%ﬁ{)r%é;togﬁ%lﬁgfuncti on; detecting a nunber of input nenber
actuations; andidiegpEodBambighstichatthedent edlich) responkivbed & ambRubuseiiRerof a
actuations, interpreting with the alternate input interpretation function
iy TG bl
t he nyrr_b@’rlmB‘Frq Hﬁﬁ‘f Bfclugopsi§ NFEE0IR0 The method of Claim 1, further
conprising deter mygicigie b RakbEhsT AT bigalidorkR EWith ERAMH §Roulhput; and
unanbi guous i nput, and providing a substantially unanblguous i nput for the
particul ar conpon8fReray airptudirys gyriqaghwf ethlepdi gomb toé tirraprefik wpisets, identifying a
D 1 B SRR S B A5 BTN e S PR RIS A0 o T
conponenprefis obgatsi ot résuéll td rasdde b aiedenbf ropogpdsdivumtdguba] dutpiftheharetttod

of Claim3, further conpr.i.sin ut putting an output including a

repr esemtl%ﬁeiaocr‘i’rrg?pogfm}cgé’é‘lh the_g@_&tgiug‘_r‘ﬁ 'BPUt he substantial |y unanbi guous input
and, after adetpitR@eahardiodadof indiHagdRdM elc¥@bnic Ab¥HEE ishéh h hertRUlaPUbmpéheRAPof

| onger include the representation of at |east a portion of the
substanﬂhﬁlhﬁw}{?_?ﬂaﬁlrﬁitw&ﬁf?vi%but. 5. The nethod of Gaim1, further

conpri sing PRV HivAOioASaid NRRLASHIALE rdARYr 1Bt naﬁ«%gaélé&r%nicf HERLL BnoRNe of
a multitap interpretation function, a press-and-hold / press-and-rel ease

i nt er pr epanti¢uwdar domponémndisathioe an ldastganporenhethe cisambigugtiom facpor bt promiding

functio Min alternate input interpretation function;

detecting a number of input member actuations; and
responsive to said detecting a number of input member actuations, interpreting with the

alternate input interpretation function the number of input member actuations.

2. The method of Claim 1, further comprising determining that the particular component
requires an unambiguous input, and providing a substantially unambiguous input for the
particular component by interpreting with the alternate input interpretation function the number

of input member actuations.

3. The method of Claim 1, further comprising determining that the particular component is

an input field associated with a password.
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6. The nethod of Claim1l, further conprising detecting that the focus of
the handhel d electronic device has noved fromthe particul ar conponent and
ceasing said disabling of the disanbiguation function. 7. A handheld

el ectroni c device conprising: a processor unit including a processor and a
menory havi-ng a plurality of objects and a routine stored therein; the
plurality of objects including a plurality of |anguage objects; a
plurality of input nmenbers; the routine being structured to provide a

di sanbi gyat i functi.on, d, respopsive to an anbi guous input of a nunber
of i nput e aetinsh 'chngra“f‘hé d‘ir‘)’gg?fbicﬁﬁ‘é’f’?’é‘ﬁ PHRBEREN ahePWHBUL ARAiag 2o
gener at e réreldfiagbn Ot Ar RhitXa QRIGE S e r LSRRI uiBlgd e APRT gupusndr-nput ;
and generate a result by, for each of at |east "sone o% the prefix objects,
i dent i f yiPFglermingd e dg) de eliaringt the entipat poru ongkrt inclutle therrepriesentitive off aand
out putti i | X objects of the result to

provi de ggﬁuﬁggg&gﬁﬂg?%%%E%gagﬁéghgﬁaﬁgggﬁmgutputs t hat each have a
correspondence with the anbi guous input; the routine being structured to

det ect t hat focus of. t.he eld el ectroni.q. device ,is on. a particular
conponen -of%Pﬁg“ﬂﬁﬁdﬁé*@ﬁbﬂgﬁgﬂﬁﬁﬁeuﬁﬁv%éﬁ?“§wgﬁé£ﬁﬁﬂ@ﬁ¥%ﬁWBdeF%%?%Hal
that a fagudo®fodehef hamghglaf Ri@pkia06h CRABNIECa T Sre@hnd-HAL U/ ?H:ls@ﬁnd—release
conponent, the routine being structured to disable at |east tenporarily the
di sanbi gUHEPEERUOR GFRAPBRNERE IR eab epphoslipg intarpeetptingiingtioner pr et at i on
function; the routine being structured to detect a nunber of input nmenber

actuations; and reifonsiye to said detecting a nunber of input nenber
actuati ofis, {The mefhad e Ql@inng, fistheucomprsing aleicoting that tthanifodus tdighaledhekt e

input in i-on function t number of inpu nber actuati.ons..
The handher e St fos Gk Rab JFe B R Simb il p B Sk AL BRRT 85, e
t o det er dismabigbdih flingiopar ti cul ar conponent requi res an unanbi guous i nput,

and is further adapted to provide a substantially unanbiguous input for
the particular conponent by interpreting with the alternate input

interpreyatignmhmﬂmggmaﬂyﬁ@damgp%ﬁupgm%nput nmenber actuations. 9. The
handhel d el ectronic device of Aaim7 vwherein the routine is structured to

det erni ne thafoceser pait trickuging a provponemmd & siearory hpving ipdlrdlitysdebjestseandv t h
a passwoldindQored e figndhel d el ectronic device of Gaim9 wherein the
routine is structured to output an

the plurality of objects including a plurality of language objects;

a plurality of input members;
the routine being structured to provide a disambiguation function, and, responsive to an
ambiguous input of a number of input member actuations, the disambiguation function being
adapted to:
generate a number of prefix objects corresponding with the ambiguous input; and
generate a result by, for each of at least some of the prefix objects, identifying a
language object that corresponds with the prefix object and outputting at least a portion of the

prefix objects of the result to provide a number of
proposed disambiguated outputs that each have a correspondence with the ambiguous input;

the routine being structured to detect that a focus of the handheld electronic device is on

a particular component of the handheld electronic device;
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output including a representation of at |east a portion of the
substanti al |l y unanbi guous input and, after a predeterm ned timng
interval, is further adapted to alter the output to no | onger include the
representation of at |least a portion of the substantially unanbi guous

i nput. 11. The handhel d el ectronic device of Claim7 wherein the routine is
structured to provide as the alternate input interpretation function one
of a multitap interpretation function, a press-and- hold /

press-and-rel ease interpretation function, and an i nput nmenber chording
i nt er pret at i 6FFPORYIYCI; dtcting that gefopumnethiér draadheld plsptricdemiceisom Epafifnly

wherein E&ﬁg&&ﬂi,itﬂﬁ rbatiret ﬁ‘% léfrﬁpcu{?ﬁ felieMie Lhast B opzﬁ'l'l'f R4 3&@%@@&%‘9' d
el ectroni c device has nove romthe particular conponent and to ceasi ng
sai d di sébiciipamsf prohide din slerbitg drgtut onterpretationdinctidb;
the routine being structured to detect a number of input member actuations; and
responsive to said detecting a number of input member actuations, the routine being
structured to interpret with the alternate input interpretation function the number of input

member actuations.

8. The handheld electronic device of Claim 7 wherein the routine is structured to determine
that the particular component requires an unambiguous input, and is further adapted to provide
a substantially unambiguous input for the particular component by interpreting with the

alternate input interpretation function the number of input member actuations.

9, The handheld electronic device of Claim 7 wherein the routine is structured to determine

that the particular component is an input field associated with a password.

10.  The handheld electronic device of Claim 9 wherein the routine is structured to output an
output including a representation of at least a portion of the substantially unambiguous input
and, after a predetermined timing interval, is further adapted to alter the output to no longer

include the representation of at least a portion of the substantially unambiguous input.

11.  The handheld electronic device of Claim 7 wherein the routine is structured to provide as
the alternate input interpretation function one of a multitap interpretation function, a press-and-
hold / press-and-release interpretation function, and an input member chording interpretation

function.
12. The handheld electronic device of Claim 7 wherein the routine is structured to

detect that the focus of the handheld electronic device has moved from the particular

component and to ceasing said disabling of the disambiguation function.
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