MODULAR SYSTEM AND METHOD FOR MANAG NG CHI NESE

JAPANESE, AND KOREAN LI NGUI STI C DATA I N ELECTRONI C
wWO-eHbRELATED APPLI CATI ONS [ 0001] Thi s appl i caedDUS2008/084755

clainms the benefit of: U S. Provisional Application

No. 60/990, 123, filed Novenber 26, 2007 and entitled

MOWIDAR, S YSTEYVAND METHOT) FOR B AFOAGINGISHIINESH] JAPANESE, AND

Chi nese- Type_Charact ers _and Character Conponents to

Faci | i t at @QREANEINGUISTIC DA TAJN ELECRRONIC EG U S.

Provi si onal Appllcatlon No. 60/990 166, flled Novenber
RE éqjﬂggﬁﬁqgggjﬁﬁﬁgtled "Mbdul ar Approach to Managi ng

, and Kor ean LlngU|st|c Dat a |n

1000 T RiPpbSaGR6 ot Pt RE et BrS- P65 e ShnyioBfim 7 0.1,
filed Wéﬁ%r 2611087 ahd Snidilddl “Raéthv@ r@ﬁa%uﬂxﬂ%ffv&)ﬂr@gor Cla551fy1ng

Chi nese- Type Characters and Char act er Conponents to
Chnreae:lep@ gharacerssnidiGharactes & onmeaersh tabarilieterGlassificatiop agarch and

Retréevtel gi' IJr lgﬁ%ﬁ &%ﬁé?qn@%@ %gbl[%goﬁ%‘?ﬁ%&%&brsp% %907 and entitled

“Modatae dippRsatk toMahiiging CabREd, J apavles“et ame&ham@iﬁme adtd dh Electronic
to a nmethod _and apparatus. for enhancin

Confegfrct Folards Pipvisiorph Apaletion i) SDOBONBIed BRHyBHRT, 2007 and
L

s SR TS r e R AB

Charantea Coelpeatntotu EacﬂﬂamClﬁAtﬁémJISI@al[cﬁ@ﬁ&Re(ﬂ’uvmlés@,ch of which is

Japan nd Korean (g witing systems each enpl oy
mcomﬂr@tsgﬁerﬁwgwsre&fe@ﬁé?&&fv‘%&fgtyt hat are either of Chinese
origin or that mmc Chinese characters in appearance.
For this reason, various strategi es have been devi sed
_HQMBLEEEHEdEBHﬂﬁEKEStype characters to be input into a
conputer (or | ooked up) using a keyboard having a
limted nunmber of keys. Such conventional input neans

[0002] ExEwplaAbbodifletsiofthd frestnt invpationrelabogimeral Ifpolh method and
nmet hods have been designed for a variety of input

appateiy Easnhansing linguicty Ml@gahtg 08 ﬁﬁm@uteaw@t 1y Owef glectronic contexts,
[

and f(rf eé;lb Oglg%‘ tg g ngtﬁ%f} tﬁe&éﬁ%@% élgg %%nel@ 9a %%eg:ah@ Roffan linguistic
datadhan akkteonit $orinypi cal | y based on one of three main

principles: 1) typing a sequence of keys correspondi ng

to shapes that the target character contains; 2)
BAé¥Q?QgﬂaDsequence of keys corresponding to the sound

€ target character or word; or 3) typing a
sequence of keys corresponding to the strokes that

titute the basic for t.he target chara
100G LEinest “Guttien 00 KPri CTRLe e n ViRt eieh arpidTagge numbers of
chara @B tHatafe GiliRYF ECRMSscOdrigh mdthat ﬁurhhéml}ﬁﬁésb)éh&ih&ﬁisaﬂ @fpearance. For
such as in a text application ( wor d processor or

this eerae@rt, veripes diatagiashays peegrdeyised tor mhieu (lngsapivie chiapgisis to be input
u
o S st WRBARR R SFL sk ad BB LIBLRLERE Y Such
conven€iondl gl &te&n@imitﬂﬁéhllyaﬁférﬁeﬁeo ammpatcmethodﬂ Implutdnethods have been
beconmes part text being witten. So
desigpadob P agﬁle& o P oo U6 iR HAPIGG (EAE B ijh styluses, and
nal systens in an attenpt to reduce the
nun%gggﬁﬁagg list or to "guess" the intended word. 100051
[0004] tThe mptiatien bf)keryfbomfd -basgriinpitiobthdds pinpugtingshtarget tlaracter is

i on mhlch t ext. on r.i nt ed e
opicalfniaed orhote-of e srade pEATP: eBhinF b SR iy roregponding to
shaﬂe@@l% el th@Bt cHabactdricehtami; 2yt Ep‘fhg Stsklusnce 6 k58 GotrEspdhding to the
haracters by hand, at iC oi nt "recognition
soumb@ﬁthataegfa ehaspeter eravorg; prrﬁ)émneta§equ¢ecmﬂéﬁws cerresponding to the
strokes and converts theminto characters; and
speecht o-text conversion, in Wwhich spoken audi o data
is converted to text. It is also possible to convert
text to speech using the appropriate software. [0006]
Although advances have been nade |n keeplng mnth the
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[0007] Electronic dictionaries and input mnethods
generally do not give the user control over the data
wEowpoas1d hat store the | exicon of words enpl openUS2Dh&084755
resulting dearth of |exical data can make it difficult
to find or enter proper nanes and technical terms, for
strokex dmgp censtiRita de haamfemn pf thp eargetatmemctennOntethh seqmhce of keys has

MEFL AT SN e T
appli%ﬁﬁéh &R woRl }H&?égsér% cleBRutic ARLDALS) and acll RihE HPue window. A user

dictionaries are generally very limted and usually

can fhee seew rardeﬁleeﬂ tapdidate oheradisr or Wiprdy uswstly dnttypingk noybeens

comﬁg?%& g%]éﬂ%l‘re (ﬁ%}lﬁ qurfeé,raéx the elh%% er 09 lr\]agorra I%ego??ngl 3ft of the text being

writle@S SbRkfmts) rﬁ&bﬁﬂbgﬁzﬂﬁ)r Kyﬂitdctw‘ 1nﬂﬁﬁ1at16ﬁ1f$tusm by céreventional systems in
di spl ayed durlng i nput conventi onal systens may

an afigsaptde sutne éhi’t“@nﬂlé%ie élz&r ordfa au%Sé uHhedaterdsd Wierddi f f er ent

100037 e FREVE FAE S 1 chite BpBed GO, Mol Rl P X hich texton o

printel @age isgtarmed th atd am(ang!tldaﬁmnteﬂpeetﬁi dandvoriting wcegritorg iy which an

. or !n put ge Bod IS I|nk éogogg Convent.i.ona

inpuf gyjus 43 ussd Q) daF‘ Which pRINGE§QERiFPR joftware

auto§ﬁﬁ§dlfy' iRekpr¥ts tH@Mﬁ%iu@ﬂ §irok°e)é $h& U5 vERY (R ink§ lirhdfers; and speech-
enabl € one to access or link to third party I|nQU|st|c

to-teseariversionpin whxsthfspdfearwdiol dath is Thureerted e teat. niys dlso pussible to

tion, en i nput methods and

COHV&FH‘?%@ﬂ gpefegg USIBg %bee rrl% Oé’;ﬁlageps g@ﬁ’ret o-text modul es and
[0006] PUthoiEL ABMGces HabObéln rhaiva eémn@lvith ¥d @VRlophiént of new input

nmet hods may provide little or no _easy neans to quickly
techaolegiks.taHarge aupmber eledesicisncigs g9y sHH rempaigy Ong gr Mg embodiments of the
r
pres%?%ée%ﬁﬁx %gér (gd?lglr:l(\)fg&e thgﬁ f él}isdﬂ%h%ieg%rgb{é&@ aﬂ& 'il 1§atlﬁ{xse 1(rj\
conwntiohsal &ipRit prechoda b th ot&’relmgmstm sérviees, fas d&schbeda’adobvy
access a, character or, wor tion of one'
[0007h Sdrstragic digionades gnddnpys n@%h% GeBHaRY Gomenav teiuse control over the
data%O Eﬁthﬁpst&la%@feglﬁbn b?w%ﬁs@:‘n[blé’ﬂefdf gheisutlodieardtl Q@l]e;ucal data can
nvent i onal systens general I'y ‘permt character search
makbyt difftiutiad find ophtmepmperpmma and techwinal t@uw: Eiviewgmple. Place names,
char acter way can
proRsy Bispiaitd SETHiCRl S aRt T L AHRL PR S Rirfrons @pdsap often prove
ﬁug@ﬁg@qsmﬂggs are dlscussed in a co-pendi ng patent

0@Eg‘lcatlon entitled "System and Method For
[0008] dsilaxiesh e sournes wed forapput nagthadsiand slectrgpie dictionaries are generally

Very%ﬁfl:tegf %ﬁp@@o%rg&ﬁér%? h&d b)pg\ e%ﬂ&ﬁt SWltﬁ !:J)rﬁgn{?gna\{\é};srteqﬂs or input

€ Sane as the pre
methfl lif raay h(ﬁtl‘beqmésm&it@ bothlné Gﬁﬁrsb&m‘iehﬁbml différentagentibis, nor is it
"character | ooku l'ication and which is
possitie 61 ke MoP A gt Yt ot BARIay b ing B iy conventionsl

syst%rﬁ%)xgnlag ngp&%gﬁﬁoggél leﬁXaﬁitdﬁgtESgﬁ&gs H?\Il ﬁi Frethy dﬁﬁ Qfﬂl&ﬁres Entries are

or no way to eas I stinguish | nput
typ1m1|yoﬂlsj3éd}6é vesbatior a$ a mpmolithih éext block as vorthinediinythe original dictionary

mous..word candi date a.u may typicall be
that R BRSO bt hetaod R Y e et o
[0000] %nb&ﬁlohalrlg%ammcé@s@msm AR sk msaelaﬁtyrmspebmcmy

way to readily distinguish dissimlar words,
con\mtmmé Sy derf$ eraﬁ mot egdibsensblemgrie agesshordinkdp ﬂpir(bp@f}) lipguistic
SCI’VBZSS 8?%?2%6{&25( %[ oﬁl&uﬁ,@ﬁgl‘gerayl \r/]eg é’lggg‘%gndﬁ)e g%gﬁ@e, elf\ngen 1nput
metliiRiS iah@ dictibR4te3) oﬂ‘ﬂ%‘lwmrs@eédhstertem&)uld‘s%d St imetiiods.
functions in conventional systems or software are
general ly deficient. Sone systens may nomnally
provide users with the abilité to register their own
words. The process can often be tedi ous, however, and
the user is typically required to manually enter words
on their own, with little or no help fromthe system
[0014] Cbnventlonal systens and nethods typlcally

Y Y L e .



[0017] Conventional systens and nmethods may not
provi de coherent interfaces so that external natural

wo 200g0age) processi ng (NLP) systens can share | BXI/vsd008/084755
data. Consequently, handwiting recognition, optica
character recognition, speech-to-text conversion,

[0010E Contentidpslaybtet® Aue hetinids nayPrédidbalecdr no reuiy means to quickly
conventi onal léaal | tend to, operate as sep

ar Lo

checkfhe enreectngpvoindiraciss dutipe vk Pomes Forg Rt BrogrgRed indicate

charA4t&Q or W&rcfsotﬁﬁ ' RShroh® t& 5EE 'Bg@thg % ﬁﬂl hed V&ﬁ&?éﬂ‘g Xre-marked. One
conventional systens and net S N t provid

maysyosbefreé tar easidy acvess sttardotay o ator dictiomarOef dm/mmpemg, nor is it easy

o sFffap one 161 e Siodne AR AArAT By SRR e enue

[0019 £ CRhA R nisyhieRls QERGAISermhitSohaldIRE k&@ch By Fld®JAl or phonetic
enabl i ng the nodul-ar incorporation of various forns of

pronluesaa@m Rrarching duragiars Bisway eanbecanbergmeh figble glternatives to
nyention e o}
con\ieeve al C ara&f:ral%élglgpu%}%‘% %?dﬁﬂ?ﬁe@l?oﬁ% di scﬁlgéeeds é%r oq?enﬁlng patent

applit@ton ahit&dt"Systamlaﬁ&Mﬁth@i Fev@Elasstficikian am@Rsu&mmf Gifinese-Type
descri bed above, SUMVARY 018 Enbodlnent can

Chametepranddehesadiai(prapansnis” 8 exDaniehCaRd 06 thgsee date as the
B ST e AR B o

whmhﬁwmmrmateah Herphﬂg&eﬁermrcb dn iternttraty. dat a sources; and

m"ﬁ%@ﬁ%ﬁk"@ sglgtg lélfapagr& X ogl%gllé{réflgeeﬁtﬂ%her oW e y'to easﬂ[gf distinguish

in ueeiiﬂ%a@e%my%v&anywtmé@%emth nYﬁ{yllﬁ%nymoﬁsiweﬁr éa\ﬁdldates a user
nat ural |anguage processing nodul €s providing optica

maydypicallyt e reqeicesgniledlothroughradong tistred cargh@ajqrﬁ toipagk the target word he or

echrto-text conversio conver si.on
she RGET RRéRimad Do REl s i tiglf sPRERTM LY 75 BlMen difforent
type€ 6PA6ling BB mMan oﬂplb@eﬂ) tor BiFfesérdIparté 6f HRec é@@ethb@gh daihg so would be
data providers and |inguistic service nodul e
a gregb oid) t@ ey user i) ghareng s Worﬁéiﬁﬁlteail- data and service
[Oﬂlgg‘tf%lv\g\?%@ 56%@{%@0%8 s{ergtgoe TH gtgcse%s éﬁ] c@m)@ﬂﬁg%ﬂ ?%sé%/rﬁg(bxcs%lﬁware are
gendrilly d<HiCignet.oSode systanimbi eomsmaily mpeyvidd lhsemjwm]athe)ablhty to register their
benefit. An enbodi t can al.so prov enhanced
owmHe- THHOPON A PPN POGTOPE IR ot e SR JurmsY reauired t
manBA1BVéHE WA Sn tdir cm Kiilitk18 % fghelfFomn BRLGSSMI €S,
means for nodeling |éxicons havi ng di sparafe data
[0014] Cooventivnal systams ahd metnds itypicadlatpgofide msufﬁ@leslé pentepd @ver automatic

| exi ons into coIIect|o
varsir s APt SRS ARG i B Poms SRR ¥l charecter
comﬁin&ﬁ&{s’ﬂc@ bR SO et Eictiohhiéd, t&@g@hﬁaﬂ? o hbedifiigahesords from
integration, neans to gather data from
phrag%srqnﬁléiop@@ pwé)lqjgxé uger tg ggit 3 regiFtialipn FRtER eés  &gsult, tedious false
[

conf B0 OO0 4 B IR E AR SFS
[0015p €©ﬁheﬁtmna1®ytstem@ e hﬁdtlﬁj’ds pfamada)lnttlemr a0 ﬁahbdityrﬁnd@r@erﬁ tone

al so able tog i ncorporate both co | ex.and si m
marklpg duane search andipety greign Berfl A ness &apuy Wﬁéﬁdaf)@era sffugele with
seardPA iR uﬂ Hécﬁﬁe ndyahdy SeMcef@RYravorl Q)P VhA5ct&NBAE @Yen native
accesstbility to such data, Inprove data presentation,
speafiend cem havweoubﬂmbﬁtcaﬁsstmftdnaimaltcyfferfh®5|lm pare rﬂ@aasomaNever using

n eIe tronic.i Ienentatlo
tonegheRRPe oy Bt PR LR bRt RE D PV ERS: FigRample, U
Pat. N&C 5508 842 aphtQrd 10 Qestribe fan iyt i ethirl fraﬁﬂé\ﬁ&ﬁtﬂ@eft swoufdSerfiit tone or
mor e enmbodi ment s -can conprise a linguistic services

toneless inpit, hbdods mobapsats deparibenam towscoraplishdhis) waeessigs that
processi ng nodul es such that users of one nodul e can
take advantage of the wealth f |inguistic information
provided in the system The resulting systemgreatly
m nimzes the frustration and inconveni ence users
typlcally experlence when usi ng Japanese, Chinese, or

o o o . - T AN = eSS O FNTT1 NR 1 N



[0025] FIG 3B shows an exenpl ary human- conputer

graphi cal user interface for permtting a user to
wa@olen7wode search and i nput candi dat es by worBCTUS®88/084755

[0026] FIG 3C shows a diagram of an exenpl ary

suppl enentary | exical data presentation during the
deved@RiClnndle the pigtie. ofF urethee,ahpspeoificaliG02(73,594,632 &Jas aboappearto provide

exenpl ary preseptation_of character data during a

2 M3PRIRE0 ) f?en[tﬁe@é]apnrp@h of pIsHIg RAE!Ieh fone depignation a5 disiassdyin one or
fo lag?} ding to a classifying

mor?g%l%(?g%rslﬁcﬁ glg;é&t% core conponent; [0029] FIG

[0018F Cohvasioaal syxtemmy Iaad ynelthu'de nfayqeovide ligletdr nngontnal cpethd encoding

h used wor at e, up the dat ructur.e
empfigeth (50 PPE Y TG e el G UG AR iy o access
lexicaPBAth P Edrdékts HBeK@YR BRI HighidP bh& iHichded eWhi) for‘é&ﬁﬂnglés input methods
functions associated with the input nethod
and dalcm)natles havst e ussddamprausg-overtaeyverglcan the serpery amdn@tal@ axical
1nfo%% ioh a {Ojlﬁ:tgl(:e ggis n?&\:/ﬁ,]l H‘Tﬁh g’ltgréﬁv\'gzrlﬁtaqo Q{%:jtg r?r%fll s agrf be ch?red ina

con\%ﬁﬁdﬂlaﬂi syterilidtatibebe fadileneessel hﬂﬁndTalyt ibformefi@citect ivords already

ent,rty into_a designated. | exicon or other dat a store;
enteregantpjtext) Ghislackspiagsessibility sapbap yapteny pateatialirgsogces.

; .
[001\2@ gg’l ?Q%o?%l s;ygﬂéahfg Qn@ %d@ﬁfﬂ/ &?P{O%§| c%ées:trgﬁtniﬁ ertgces so that external
natulm Ikz'mggagd prpcrssiing ¢:] LP))system&adandhara lexapcath dafta 'C@hmdlueﬂtly, handwriting
ds t h%t represent the various )gossn bi,
recoRiB g1 APl HBRCIE S LU O BRI APy B SR H B (SSRreppsgh conversion,
and Q&%o%h%ﬁ‘tgzoh%tf‘oﬁﬂ?y af teﬁﬂ' @@S’;bcﬁ‘&e b9 sdpardis §ient Ql?tf’&ach tend to
ows a di agram of the various conponents of an

havectheimoivardatd sttimgs“ étaoclng@ntmsté@emb@dlmw(saiﬁsqrénd &etein, conventional

enbodj nent ., i ncludin |nterfac
systGy P BE R PRy P 8 TRt el R SRR an Qg developer,
lexidald @4t8 ipFovadids, ldAe ah (iRt BEhEd)SIM Wéedispes ySdcdbralddhdbhare jointly in
FIG 7 is a block diagram of an exenplary conputer
revegye gengratesl bm@ﬁ@mﬂwyaﬁhe%%ss@m efabling dhegpodylar incorporation of
vari s of le rent sources. e nifonaf'Systems and
iSRLBOAs &F >§1¥ 1?&9%%@4 §il sGurcBs.| Burkh %81‘@'39&{ @dnaPy
exenpl ary ne preparing, inport
methatlk @gyatoit pg)vhckm leatl ofdbta;seandy Elﬁ@%}lldFHe&ec@ssmsf a desicable to
di agram of an LSC with revenue sharing and data
implepieif 1y ADBFIRE SYSHSEY AP CETSTIPELRPIVET| ON [ 0037]

Platform and | npl enent ati on

SUMMARY

[0018] Embodiments can accommodate both simple and complex data structures; provide
enhanced data connectivity, integration and accessibility; prevent data theft; help incorporate
new words and phrases into lexical data sources; and enhance text input functionality.
Furthermore, when implemented as a linguistic services center, embodiments can interface with
various third-party natural language processing modules providing optical character
recognition, handwriting recognition, speech-to-text conversion, text-to-speech conversion, and
the like. A revenue sharing and data security embodiment can make it possible to encourage
lexical data providers and linguistic service module developers to make their lexical data and

service modules available to the system in a way that lexical data providers, module developers,



[ 0038] Enbodi ments can be inplenented on a variety of
pl atforns and operating systenms. An exact manner of
wo abement ati on or codi ng can depend on a numbBECT/U$2008/084755
factors including the software devel opnent | anguage
and APl being used, if any. For exanple, as of the
the O$ pBvider tthe ESOrprovider, and thie npdran®ndll mgtuatly deidili ARdmidiment can
Mac . OS X, it may be preferable to use a conbination of
also proyide eprcedited Ieput SGtingityi t h el enents from t he
r » . .
(001pFORGD: A CROARENs bro 68 B AR ToRMAIRIAN i Lo R atggorics, means fo
modekegllexBynsisavingg dippanitt datmsimcepsdents foropmpliag dstadtnyh thesseparate

.Java, is may al.so .be possible, using |argely.the sane .
lexicoggio pEerPRs EHBRES S EABLAT AISAE L0 TPRAT e A G Eih Sructuring
dispiFafeRat \@rB tntBligéitRy 1o} the b@hie@rutid8! Mbdns to k&théM®ita from

extent they are not "needed t'o explain enbodi nents,

partinipatingusens, endrpeciipddntetfacesSRy handwriting r¢vegaitiongfptical character

o 0 g 88 R bR UGB a5 OB e s mor

embediaRatsrEO4lsd AbIA oy BicbBoyat® bothaymplekhadefraple lexidue data structures,
~ descriptions bel ow focus on descri bi.ng and o
integrpte gyelt dispaigicdRie spuises ingisinisHigeneiashipprovide srlippred gecessibility to

R B S eI e Splgatl, Vg sy
coupidcatvith amekotoip énpleinegtatiys bLthe charattenionksp inThtion by the same

. software code itself, which is ofte .

inveRoatq BrRR b prap qrindiuietne it dongimoresmbogimps can

compﬂgeea R &1 R8RS dedtBeth Al itk faB&t WiltE vaTtRhs A8Qkdl Marfb@h@d prdcessing
o explain, describe and illustrate exenplary

modgleb seihribatt users[oaf 080 nodulei con sakerdvatitegeraf sheawealtheafd mgyistic
ot el SRS Bnl a0 bR A musion
incohVidt@E Rgsrs dpidallg erpdridnty when Ldi8@IPpanée ChindFR| 6r Koftan in

conpl ex | exical data sources; 2) enhanced data
clecirppie geextdn and accessibility; 3) inproved data

presentation; 4) enhancenent of data content; and 5)

i mproved input functionality. Another enbodi nent

conbi nes al | t{BRIBFUDESCRIETTOMNIOF dHE DRA WINGSe

previ ous enbodi nents into a |linguistic services center

that interfaces with external natural |anguage

[0020] FEGSEA B WA BRI BXaiflaFchRAPRBEERR oI AGEH A8R,;

revenue sharing, data security features, and |exXi_cal
[0023 hFEG ok bliavesdtayy formet tags eamttecapplied to the njodelodesembegiin if1G. 1A such

2 BP0 550 5 S P A men

[0022] VG ABS sidivd did-epMrath@Ruwaétuide | i nguistic services
center oriented to non-CIK (Chi nese Japanese Korean)

[0023L K é@a@% ghowwmp{arwiqtq:rfa@g fgrmgr@gpag B3ers 9adds move, activate,
deac P U RGBS, ANEAREFRoEl88 SOh T ARGl P
embbéiatenit;es are conbined in one system as described

bel ow. |t should be appreciated that {hese enbodi nents | .
[0024} ETGet Phayeeen Gemplary NPRAR CORBRIS g@ﬁﬁﬁcwdlssmt%%ég?fatpmmmg a
I 0 a .

v It 48 DBPSPRRIL YR AP TRB 1o RE LR bE Bl
the idpyenddidate vandowizad indicdtawhethsr forhalve diplpateanatalesyirah different data
ssi,bl gj l.i nqui.stic service nodul es are

t he,. .
SourF?‘?cddgpg@'regt”é SRS WRE®%ystem For exanple, one woul d
[0028% PEGI 3B SIRAN £ dxepldrP Rambh-YotButeN SlapHiGaldusripaRfabé fof permitting a
for | ooking up words and characters, as is the case
useryp p@ioec@i@tspmﬁ@n@mwt enndidates by xeail clagsial 1y, it is
l'ikely that an input nethod would be incorporated into
the system Common to both ofSthese basic |inguistic
services are the functions of search and retrieval.
[0042] For | anguages |ike Korean and Japanese, the
typi cal approach to initiating a search is to input

o o . s " o, N a o o




[0048] The data contained in a typical dictionary can
be quite varied for each entry. Each entry can
worepNasi9 one or nore word cl asses (parts of spPEBRUS)0N8/084755

one or nore definitions, core neani ngs and

sub- neani ngs, etynol ogi cal information, pronunciation
[0026LFHABCEshoawsch difgraini df @n ErRersplatyhaippkmenarplextdabdadap@sentation

.does not. readi lfflf lend itself to incorporation in a

I

during the gegreh ¢1 pukqliagomBouRdint r ast, the data usual |y

[002P] BRATSsHRWs 8l ReMmpRIYY Fre8QRAtnl oY ch@eker 822 BErif hRuse-over;
restricted, taking the shape of a basic flat data

[0028} FI&t3k showsanrekemplagogrerping ef tists af hormenymhd aacarditg toal classifying
feat str ucilt yre iV\Ii th V\lc) 2009/nQ,70619PCT/ US2008/ 084755
ure YR A resical Of PP CPBRRAY g patterns. To be able to
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used;

[0033] FIG. 6 shows a diagram of the various components of an exemplary linguistic services
system (or center) embodiment, including primary interfaces between various natural language
processing modules contained therein and the linguistic services system;

[0034] FIG. 7 is a block diagram of an exemplary computer system to implement one or more
embodiments of a method or system;

[0035] FIG. 8 is a flowchart of an exemplary method for preparing, importing and integrating
lexical data; and

[0036] FIG. 9 is a block diagram of an LSC with revenue sharing and data security features.

DETAILED DESCRIPTION

[0037] Platform and Implementation

[0038] Embodiments can be implemented on a variety of platforms and operating systems. An
exact manner of implementation or coding can depend on a number of factors including the
software development language and API being used, if any. For example, as of the time of this
writing, if implementing an embodiment on Mac OS X, it may be preferable to use a
combination of C and Objective-C together with elements from the Carbon and Cocoa APIs.

On other platforms, other languages might be preferable and other APIs may be used. By using
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Impl@h‘l%éﬂﬁ?‘detaﬂs, to the extent they are not needed to explain embodiments, have been
ommitted as one skilled in the art of programming for the platform in question, using an
appropriate language and API, could implement an embodiment in a variety of ways.
Therefore, the descriptions below focus on describing and illustrating the functions and features
of exemplary embodiments. One skilled in the relevant art may implement an embodiment in
the context of particular platform and operating system constraints. The software code itself,
which is often platform-specific, is not represented here, but rather here are presented the
architecture and design details to explain, describe and illustrate exemplary embodiments.
[0039] Various embodiments are described below with reference to FIGS. 1 - 6. The first five
embodiments described below represent features including: 1) the ability to incorporate simple
and complex lexical data sources; 2) enhanced data integration and accessibility; 3) improved
data presentation; 4) enhancement of data content; and 5) improved input functionality.
Another embodiment combines all the functions and features of the previous embodiments into
a linguistic services center that interfaces with external natural language processing modules.
Another embodiment includes revenue sharing, data security features, and lexical data
architecture to be employed in conjunction with other embodiments so as to make a system or
method commercially attractive. Yet another embodiment provides an implementation of the
linguistic services center oriented to non-CJK (Chinese Japanese Korean) languages.

[0040] It will be appreciated that the various embodiments have been presented and described
separately for clarity. Preferably, all of the features are combined in one system, as described
below. It should be appreciated that these embodiments are described to facilitate
understanding and are not intended to represent every embodiment or combination of
embodiments.

[0041] The operation of an embodiment depends on a number of factors including how many of
the possible linguistic service modules are incorporated into the system. For example, one
would expect a basic functionality to include a capability for looking up words and characters,
as is the case with electronic dictionaries. Additionally, it is likely that an input method would
be incorporated into the system. Common to both of these basic linguistic services are the
functions of search and retrieval.

[0042] For languages like Korean and Japanese, the typical approach to initiating a search is to
input sequences of letters that correspond to the sound of the word or character, and to then, at

appropriate times, hit the spacebar to present candidate words. For Chinese, professional
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the character core conmponent CC U

typists may alternatively employ specialized input methods based on character shape.
However, because such methods require much training, the majority of users use phonetic-
based input methods having the same underlying principle as those used for Japanese and
Korean. Embodiments may make it easier to input text phonetically, and for that reason, it
matters little whether in Chinese the user opts to input via pinyin or Bopomofo key input.
Either approach can be accommodated by the linguistic services center.

[0043] Types of Lexical Data Structures

[0044] A major limitation of many conventional input methods and other linguistic services
provided on computers is a dearth of available data and lack of control over what sources of
data are used. Accordingly, an embodiment establishes the ability to accommodate a wide
variety of lexical data sources from different providers and having different data structures. For
the purposes of this description, data sources may be classified in two ways: simple (flat) and
complex (hierarchical). Simple (or "flat") data structures have a fixed number of regular fields
per record. By contrast, complex (or "hierarchical") data structures exhibit variety from one
record to the next, with elements within each record repeating an irregular number of times.
[0045] A minimal configuration for use in a text input method would be two key fields, one of
which would contain the orthographic word (the word the way it is written in the native
language) and the other of which would contain a corresponding phonetic or phonological
rendering of the word using some form of romanization or other spelling system. This would
represent an example of a basic flat data configuration.

[0046] A basic "block" data configuration could contain these two minimal key fields with the
addition of a text block containing supplementary lexical information as one might findin a
dictionary. Differentiated data sources would contain the two minimal key fields with
additional lexical information that has been parsed by information category (see below).
Moreover, complex data sources would exhibit the kind of complexity found in printed
dictionaries. An embodiment can accommodate all manner of data sources, whether simple or
complex, flat or hierarchical.

[0047] Lexical Data Categories and Category Marking Means

[0048] The data contained in a typical dictionary can be quite varied for each entry. Each entry
can manifest one or more word classes (parts of speech), one or more definitions, core
meanings and sub-meanings, etymological information, pronunciation guidance, and the like.
Thus, the nature of the data does not readily lend itself to incorporation in a standard flat file.
By contrast, the data usually prepared for electronic contexts tends to be quite restricted, taking

the shape of a basic flat data structure, or rigid adherence to a quasi-hierarchical structure with

8



the core conponent by which the character is

associ ated according to the nethod disclosed in the
wa@bmpanisey | ookup application recurring el eneneCRESINS/084755

any recurring elenment used to conpose the character

whet her sinplex or conplex (see character | ookup

perfépre @i repoatial YARdrQ YTEBY MbIb e hatiald 4G idbel B @4taBlrides,
about the character phonol ogi cal devel opnment PHON- DEV

however, it is necessary to be able to classify the kinds of information that one expects to find

in the data structure. Accordingly, Table 1 lists categories of information commonly found in

CIJK character dictionaries, and Table 2 lists categories of information commonly provided in

CJK monolingual and bilingual word dictionaries. Both tables include an accompanying

abbreviated code for each category, the purpose of which is described presently, together with

an indication of whether each category is likely to have multiple (M) or unary (U) instances of

that category.
Table 1: Sample Categories of Character Data
Concept Code MS | Usage Description
character heading | CH U indicates a main heading for a character
(in Chinese or Japanese character
dictionaries)
alternate form ALT-CH M alternate forms of the character
(e.q. (frequently used to distinguish traditional
SIMP-FORM and simplified, though on rare occasions
TRAD- there are more than one alternate forms).
FORM) Alternate designations may be used such
as SIMP-FORM or TRAD-FORM depending
on the particular dictionary in question.
stroke chart STK-CHT u a stroke chart showing how the character
is written
number of strokes | NUM-STKS | U an indication of the number of strokes
radical RAD U the radical by which the character is
traditionally associated
frequency FREQ U the frequency ranking of the character
core component CC U the core component by which the
character is associated according to the
method disclosed in the character lookup
application
recurring element | RE M any recurring element used to compose
the character, whether simplex or
complex (see character lookup
application)
etymology ETYM U etymological information about the
character
phonological PHON-DEV | U data about the historical phonological
development development of the character
character reading | CRDG M rendering of the character's pronunciation
(generic) without specification of type of reading
character reading | CRDG-TS M rendering of the character's pronunciation
(type specific) (e.q. with evidence of the type of reading (e.g.
CRDG-BPMF kun vs. on for Japanese, dialectal
CRDG-PY specification for Chinese, together with
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number of NUMPTS an indication of the number of endpoints,

endpoints as reckoned using the method disclosed in
the character lookup application/ multiple
values assumed on the grounds that
alternate values may be provided (see
character lookup application)

associated \Y M words that use the character (each

vocabulary vocabulary entry can be modeled as in
Table 2 below, though usually in character
dictionaries the vocabulary is given in a
simpler format

Table 2: Sample Modeling of Word Data

Concept Code MS | Usage Description

orthograph ORTHO U indicates the word the way it is reading in
the native orthography (for CIK
languages, usually some combination of
characters; in Japanese, characters or
kana or both; in Hangul, hanja or hangul
or both)

alternate ALT-ORTHO | M an alternative way of writing the

orthograph orthograph (a fairly common
phenomenon)

reading RDG u indicates the phonological rendering of the
word

alternate reading | ALT-RDG u indicates an alternate phonological
rendering of the word (useful, for
instance, if both bopomofo and pinyin
shown)

part of speech POS M indicates that what follows is a part of
speech

core meaning CORE-MNG | M meaning categories are groups of
meanings considered related, and are
commonly used in bilingual dictionaries

synonym SYN M a synonym

definition DEF M/U | a definition of the lexeme

sample sentence SS M/U | a sample sentence

noun type NT M type of noun (proper, count, mass, dual)

verb type VT M/U | the type of verb (meaning of this entry
will differ depending on the language)

adjective type AT U type of adjective (meaningful in Japanese,
for instance)

constituent CON- M characters used to compose the word (can

characters CHARS be modeled as in Table 1, though usually
so much detail is not necessary)
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lanqagjéred on the grounds [t hat |atdresiaide feablieguabdidi@naries, unary
provi ded (se¢ character| | ookyp)apet headi{lipguapdreionatied, multi
vocabul ary (M)

translation L2-EQUIV M a second language word considered

equivalent equivalent to the first

translation L2-DEF M a second language definition of the word

definition

[0049] Data prepared for incorporation into the linguistic services center may employ the
category marking means described above. In other words, using the above codes as "tags" for
each data element, it is possible to accurately describe the category of data represented for each
unit of data.

[0050] Data Structure Marking

[0051] Because complex lexical data structures cannot be readily incorporated into flat files,
the present embodiment provides a data structure marking means for describing complex data
structures. This data structure marking means enables the embodiment to incorporate a wide
variety of data from different dictionaries and lexical data sources, such that they may all be
used simultaneously within, and integrated seamlessly into, the same linguistic services system.
[0052] According to the structure marking means, two basic data types are recognized: unary
and multiple. Unary data (designated as "U") is any variable containing a unary value (the exact
binary data type used in implementation being unimportant as it could be a string, integer, or
other data type). Multiple data (designated as "M") is any entity that has more than one value
(which can likewise be implemented using a variety of binary data types such as arrays, lists,
sets, and so forth).
[0053] The model also recognizes that data may come in sets. A set is a pairing of two or more
types of information that typically co-occur. For example, following the definition of a word it
is common to have a sample sentence or phrase showing the word in context. In this case, the
definition and sample sentence would constitute a set. Further, any data type may be marked as
optional (as by using an asterisk in the header file (see below)). What is obligatory and what is
optional naturally will depend on the dictionary in question.
[0054] Each level in the hierarchy can incorporate a number of separate items that are below it
in the hierarchy. By way of illustration, FIG. 1A shows a diagram of types of datain a
hypothetical Chinese-English character dictionary. In FIG. 1A, sections are capitalized, and the
fields within a section are enclosed in braces ({}). Unary fields within a section are in lower
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the example shown, the highestaieve){ in( tfhg rhierarchy is a radical section, and the lowest is a
character compound. Unary and multiple attributes are designated by "U" and "M",
respectively.

[0055] Header Files and Parsing

[0056] In order for the linguistic services center to incorporate different data having varied and

complex structures, a header file can be provided to describe the data structure used in the
lexicon to be imported. FIG. 1B shows a sample header description for the data of FIG. 1A.

As shown, each level in the hierarchy is marked by a number indicating the level (1 is highest),
followed by its member attributes enclosed in curly braces. Each member attribute is
designated as being unary or multiple. In practice, an actual implementing data type (e.g.
NSlInteger for numbers, or NSString for text) could be specified. Further, a format tag would in
practice be provided to show how that data category is marked in the original data source. In
the figure, the implementing data type and format tag are not specified, as these would be very
much platform dependent, and would also depend on how the data was originally stored.
Moreover, both sections and member variables can be designated as optional (as by using an
asterisk *). Sets, which indicate data types that routinely come in pairs or groups (such as
definitions and corresponding sample sentences) can be marked by enclosing them in brackets
or some other suitable means. (Sets are not shown in the figure.)

[0057] Internally, each U and M data type is stored using an appropriate data structure, whether
it be a string, integer, real number, binary large object, array of strings, binary tree, or the like.
The embodiment’s ability to interpret the data structure from the header file enables the data to
be modeled internally in the system, and further allows the data to be parsed correctly upon
import into the system.

[0058] Finally, an indication within the header can further indicate the lexical data source's
overall data structure (simple/flat vs. complex/hierarchical). Likewise, the nature of the lexicon
(thesaurus, bilingual dictionary, and the like) can also be indicated, together with indications as
to the source and target languages. The exact signaling means used for such general information
about the lexical data source can vary and still; be used with an embodiment, so long as it
adheres to a pre-established form adhered to by all parties.

[0059] Data Preparation

[0060] To prepare the data for incorporation into an embodiment of the linguistic services
center (LSC), lexical data can be "marked" so that the LSC system can interpret the data that it
imports. This enables the LSC to keep lexical data properly parsed so that it knows what kind of
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common phenonenon) reading RDG U i ndi cates the
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strugtws gemPrgng rrthpgrapkie avord,geading, apd pndifferenHated infprmgiion about the

word SRARER 2 ARG A P h &AM ollowing conceptual structure:

a. key field 1 tag (reading)

b. key field 2 tag (word itself)

c. block data tag (everything else)
[0061] For differentiated data, many more field indicators may be marked using codes like
those shown in the above table. Also, alternate codes could be used. That is, the exact code
forms used can vary so long as they indicate which portion of a record is being referred to in an
unambiguous manner.
[0062] Typically, a lexicon will be prepared by the lexicon provider or by the provider of the
linguistic services center, depending on how financial arrangements are handled. A header file
like that described above would typically be provided together with the data, with the data

medium used depending very much on the lexicon provider.

[0063] Data Storage
[0064] Once a lexicon has been imported, the data will be interpreted using its header file

description, and an appropriate data storage means will be updated or, if necessary, created to
house the data. Suitable storage devices include mass storage devices (e.g., magnetic or optical
disks), electronic memories (e.g., RAM, flash, etc.), or the like.

[0065] FIG. 8 is a flowchart of an exemplary method for preparing, importing, and
transforming lexical data for use with an embodiment (e.g., an LSC as described below). In
FIG. 8, the method starts and processing continues to step 802. In step 802, lexical data is
provided in a first format. The lexical data can include a plurality of records, with each record
having a plurality of components. Each component corresponds to one of a plurality of lexical
data types and each component is marked with a lexical marker code that corresponds to the
lexical data type of that component. Processing then continues to step 804.

[0066] In step 804, a header section for the lexical data is provided. The header section
included a reference to a data structure description having a plurality of data structure marker
code values. Each data structure marker code value corresponds to one of the plurality of
lexical marker codes, and the structure constitutes one of a simple/flat structure or
complex/hierarchical structure. Processing continues to step 806.

[0067] In step 806, lexical data is imported. Processing continues to step 808.
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[0068] In step 808, imported lexical data is transformed from the first format to the second

format. The second format is different from the first format. The data is transformed by
assigning to each component of the imported lexical data the data structure marker code value
corresponding to the lexical marker code for that component, such that the lexical data type of
each component can be recognized and the component can be stored according to its
corresponding data structure marker code value. Processing continues to step 810.

[0069] In step 810, the transformed lexical data is stored for use by an LSC or other system.
The data is stored in the second format. After step 810 processing ends. It will be appreciated
that the steps shown in FIG. 8 may be repeated in whole or in part in order to accomplish a
contemplated lexical data preparing, importing and transforming task.

[0070] Another embodiment, described with reference to Figs 2a - 2b, may also include the

features described above.

[0071] Global Control of Data Sources
[0072] FIG. 2A is a diagram showing an exemplary data structure. In the figure, each box like

element constitutes a database entity. Each entity has attributes (equivalent to data fields) and
relationships, which show the link to other entities.

[0073] As shown in FIG. 2A, a Librarian entity is provided to keep track of data sources at a
global level. This entity minimally provides a relationship to a DataSource entity, meaning that
it has a one-to-many relation to data sources. The DataSource entity provides basic information
on the nature of the lexicon (monolingual dictionary, bilingual dictionary, thesaurus, etc.),
including its file type (simple vs. complex), source language (Japanese, Korean, simplified
Chinese, traditional Chinese, etc.), and target language (in the case of bilingual dictionaries).
Additional information such as the field of specialization (medical, computer, etc.) may be
provided additionally in a separate attribute.

[0074] FIG. 2B shows an interface that enables the user to add and delete lexical data sources
to and from the system, as well as to activate, deactivate, and demo lexical data sources (see
below on data source activation and deactivation). The interface contains GUI elements such as
buttons, tables, scroll bars, and the like, all of which are commonplace in modern-day
applications. To perform activation, for instance, one might highlight the row corresponding to
the lexicon in question and press the activate button. A similar procedure would be used for
deactivation and entering a demonstration mode. Additional GUI interfaces such as menu items

could also be provided to achieve equivalent functionality.
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[0075] All the internal processing required to perform the distribution of lexical data within the
data model is, of course, implementation specific, depending on the OS platform, language
chosen, and database technology employed. Such distribution or removal of data would,
naturally, not be a concern for the user.

[0076] Multi-Tiered Data Objects

[0077] Data that is imported into the linguistic services center and parsed according to the

header file and data category tags (lexical or data structure) described above is distributed into a
variety of data objects that form part of a multi-tiered structure. At the top level of this
structure is a MasterTable entity. Each master table instance, of which there is one for each
language, relates to a collection of objects at the next level in the structure, namely WordGroup
objects. The embodiment provides for a WordGroup entity because when inputting CJK
languages from a keyboard, it is typical to input a reading which may correspond to a variety of
homophonous or nearly homophonous orthographic realizations. The exactness of homophony
represented by the WordGroup entity is negotiable depending on the language and degree of
accuracy desired, but, for instance, might typically be toneless pinyin for Chinese, or a standard
hiragana rendering for Japanese. In FIG. 2B, the shared homophony of the word group is
represented by the attribute commonReading.

[0078] Naturally, the next level below the word group is a word. Because a large volume of
lexical data from a variety of lexical data sources is going to be used, one can expect a great
deal of overlap among the lexical data sources in terms of the words represented. For this
reason, rather than recreating overlapping records containing many identical key fields, a
GenericWord entity is provided. This entity contains basic word data shared regardless of
lexical data source, and is to be distinguished from the next level down, a SourceWord entity,
which contains data unique to a particular lexical source.

[0079] GenericWord records can contain a variety of attributes, including a Boolean to indicate
whether the word is active in the system, one or more orthographic realizations, some indication
of the word class of the entity (word class being a specific code to identify the syntactic or other
behavior of the word), the word's exact reading, and various frequency data that may be helpful
for presenting words as candidates in an input method. Note that the specific reading is a
reading that specifies more exactly the way the word is pronounced or spelled using a phonetic
system. For instance, in the case of Chinese, this attribute would be represented by tonal
pinyin, bopomofo, or the like.

[0080] In the figure, a SourceWord entity is provided as a child entity of its parent,
GenericWord. Although other data models could be realized while keeping with the notion of
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Reca%lti)r(l)ggt/hggl(e))?i%a?lpcgtg s%%rzc%(s) %elug) ?oﬁaf)ig a variety of data types (simple/flat vs.
complex/hierarchical), one attribute of a SourceWord record is an indication of the type of
record it represents. Thus, lexical data sources containing simple or flat data structures will so
indicate in this field, whereas those containing complex or hierarchical data will indicate this
here.

[0081] Finally, depending on the type of lexical data source from which SourceWord data
originates, additional information would be stored in some form of data structure depending on
the structure specified. A variety of implementations are possible depending on the platform,
programming language, and other technologies being used.

[0082] Protection Against Data Theft

[0083] Ideally, a security feature is provided to prevent downloading or exporting of the

internally stored data, thereby protecting the copyright (or other intellectual property rights) of
the individual data source contributors. Such a system encourages third party linguistic data
source developers to provide compatible linguistic data sources without fear that their materials
might be copied or stolen. It also prevents users from trying to steal data from individual
lexical data source contributors, or trying to create their own data source based on the works of
other parties. This security feature may address reluctance of some linguistic software
providers to pool data together.

[0084] Character Lookup

[0085] An embodiment may also provide a means to keep track of the constituent characters for
each word. To this end, a GenericCharacter entity is provided. This entity has a many-to-many
relationship with GenericWord. A variety of detailed and not-so-detailed configurations can be
established here, but in the example shown, GenericCharacter entity has attributes for stroke
count, endpoint count (see Character Lookup Invention), and of course the character form
(orthograph) itself. Additional data can be provided in that entity or in additional entities,
based, for instance, on a Source Character entity (see FIG. 2A). Such an entity employs a
parallel concept to that of SourceWord; namely, it could be used to store lexical data about the
character particular to a particular data source. Although not shown, bilingual and even
multilingual data can be associated with the character data in the same manner that alternate
language data is associated with GenericWord instances (see Reverse Lookup below).

[0086] By connecting words and their constituent characters to the data provided in the
character classification and character lookup invention, the user is able to access a wealth of

data not usually readily available in such systems. Such links can be accomplished using a data
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inver|\14i0n has the obvious advantage of providing yet another means to access words, only this
time through individual characters. It means that using the many lookup features provided in
the character lookup invention one can find words associated with a particular character. The
user may even be allowed to choose the key that is used for activating the lookup function, as
shown in the preferences panel GUI shown in FIG. 3F.

[0087] Note, also, that while not shown in the figure, it is also possible to include stroke-based
input data with characters. In this way, input methods based on stroke shapes may also be
employed within the overall Linguistic Services Center.

[0088] From an operational standpoint, a shortcut key or other rapid access means may be set,
thereby offering access to the type of highly efficient and functional lookup method and
apparatus described in an embodiment of the character lookup invention. To search character
information or to locate a difficult or rare character, if the character lookup invention
embodiment is associated with an embodiment, then a sequence of shortcut keys or a menu item
can trigger a palette that enables the user to look up a character using any of the means
described in said character lookup invention embodiment, including but not limited to search by
radical, by nonradical element, by radicals and non-radicals in combination, and by stroke and
endpoint count.

[0089] Reverse Lookup From an Alternate I.anguage

[0090] One feature of the linguistic services provided by the present embodiment is that it
enables a user to look up a word from other than the target language. Thus, for instance, an
implementation targeting simplified Chinese may allow users to input an English word and
thereby retrieve candidate Chinese words. To realize this function, a ReverseLookupEntry
entity is provided with a single attribute, meaning. This entity has a many-to-one relationship
to the GenericWord entity. Such reverse lookup entries are, naturally, associated with a
specific language, and are therefore collected in a ReverseLookupTable instance that contains a
collection of reverseEntries (see FIG. 2A). Therefore, one system can accommodate a variety
of languages both for input and for reverse lookup, and all reverse lookup entries for any given
alternate language are collected in one collection. A GUI can permit the user to switch from
standard search or input mode to a mode designed for searching or inputting target words via an
alternate language.

[0091] Morphological Analysis

[0092] Typically, many linguistic service modules, such as input methods and text-to-speech or

speech-to-text converters, incorporate some degree of morphological analysis. The reason for
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a second | anguage definition of the word [0049] Data
prepared for incorporation into the lIinguistic
WwWGE20hwes center may enpl oy the category mar ki PQI/ITRANSG084755
descri bed above. In other words, using the above codes
as "tags" for each data elenent, it is possible to
this BeBatifinelely gieet tithRntfoencat egealsytheflindaistc sepice seydukdvould not
for each uniit _of data. [0050] Data Structure MNarKkj .
recoguygs e Ilsétc%fug%e%lanﬁw&éatl%@.t% a‘{hl‘alaqﬂ&tlglt FQTB §Fealtessth nﬂteoreﬂcaﬂya
ot e SRR ere Pl BRRLPE hbRobE R il S8: pddiE PEEBfractive
[0096]3 §can ddditgyecapppdach, albdittion If(tmtstaresslted'lfbgezthdamdl their inflectional

o G TS 008 B bl SOOI e, evry v

woull§ ‘&tlﬁs@&?ﬁ)g&ﬁemﬁh {HR¥afiBhs ﬁlﬁt‘:@ﬂo‘h@%ﬂaﬁ%s iSdril faR&t PidAB¥ns would be
used si nul taneously wi thi and i ntegrated

hste@ mﬂh@s szutta thexcammophly oseyrsing pmgmamql@s cgeapvtp@%tsox@y gimnoun would

e R SRR B B N LR  y biRe

strai it@drwaftB it os bt @Rl RBleAdrai-bn retrievaypewdlas alblase lex1con of, say,
containing a unary value (the exact binary data ty

250,(aQwords cohidl capibnbations intg dhevgillionsrsing thisappzoarh. Ewn@rchmg, input
text g%%lﬁl b} c‘%lgg%rﬁi aatggl gtgtﬁé llRﬁQ{f ni‘l)ﬂsé}ge{c]i \9@1{1 %ﬁ@eﬁ d l{)watatdaltﬁ/e method.
Thistrhethodisehscattivally \phssa:’d‘le ball’urihikkb\/tb fbe phietlcahbd: bevangesaf the huge size of

riety of binary data types such as arrays,
therF?‘%‘t“&V%cé Wary, B‘eso forth). [0053] The nodel also

[0094F 8 %hésst m%tlbt@aﬂ&ae oganaeﬂlthﬁ%ﬁtmeéaf&tsea%o Rcognize
pail fi ng two or nore types of Information that
mﬂet:gupnscaanldldyrlmmms ofithe vavpuewardudlasses, detemning gheifsems, and trace back to
definition of a word it is conmon_to have a sanple
theirsitatiom femo A gphirusing thé oase 108 Japanesso ~dandhd watldae re¢agnized as
this case, the definition and sanple sentence would
potentdaiBt stdndire for hetoradypréfivess foramunslaind vasipes vealyal eflavtiokelike
as optional (as by using an asterisk in the header
Iz, B eFq T eearteToat) Wouldtst recagnidel ipptentialysuffiveeswhilzet being the case,
optional naturally will depend on the dictionary in
potefitil ®ithidoh fol@0 HdhldERCidehtHd byl rBmbliag fpb&:lhﬁalcdfﬁx@&ﬁ’om the 1nput typed
i ncorporate a nunber of separate itens that_are be

in, iqentifying the stanpraad cpgverme Kemp st [q qilgdion i fhe ﬁF@ect Gitation form

Y
oS B S 1 A s v
theirsieadtive ooaan setap i TRAJE aeWESarh¢rhmatche lhying thh sameaword class are

four\aﬁg h{e?g%‘li]gétg}??ql}d ?xZe? gm:fdlg tﬁ a es %1{& C}}QSS%JQ %{3 gépé%to the inflected
fornNAVdiRGlaftianig 8f BBighbRZIRI Sro6éRinzdh Chefdse ﬁ@ulfdm%ythé Eblhty to
turn constitute sections. 1n the exanple shown,

reco@ﬂug@ Saitchl t?ffeeJ)f Wwhtds BRpedt R R BYweSbRdE ARhGAL "S° Qf)d)s"s’ébslve) (#9), and
and the lowest is a character conpound Unary an
mul tiple attrjbutes are designated by "U' and "M
whighexpeetide lwtlrﬁmaalta%amplmnﬁ%%ﬁa}m Par si ng [ 0056]
In order for the Iinguistic services center to

[0095hwthg preseet amtiadimentt pruidad B Fi§cipar sremmatigaldpippmation is
asso 1%1&532&1#{ 2] erxg%ottﬁg ‘;ﬁgé:“dlr‘I gfé dﬁ! olgglcﬁr élloq?kg %8d19€§ 81r Lﬁ)g'actwe——can
in primdiple bB ap;bltéd&o &e%iﬂhiﬂd@m&ﬁad enatdemput mm@rusémb Heh:@rrdhat@l to

of FIG 1A. As shown, ;h |l evel .in the hierarchy is

lexemgs R@&;cw ip ﬂfﬁ,ﬁ%‘é}dlm%l Igﬁaémpﬁé:ai g\f@]ma(agn i question can take two
l {
form, ABEHicatigh O 1RV oPhore SpETaSt R KA s, and
derwﬁmbdl m@s thed shovo theniehtvatpins thdt napbafirineé froantha (Wcmdl ktem. In the case
i npl enmenting data type (e.g. NSInteger for nunbers, or
NSString for text) could be d8ecified. Further, a
format tag would in practice be provided to show how
that data category is marked in the original data
source. In the flgure the |nplenent|ng data type and

oy . s - o " o



[0057] Internally, each U and Mdata type is stored
usi ng an appropriate data structure, whether it be a
WG 200pnye19 nt eger, real nunber, binary | arge obP@DUS2008/084755

array of strings, binary tree, or the |like. The
enbodi nent's ability to interpret the data structure

of thka@8itik 8 8peade n hddifortil &Ml Ederivivey fiethand Hlt&ﬁal[y)ﬁ@ﬂe& dollection of
mternal?y in the system and further allows the data

lexemgs gan w@e@tw}n@@w deriypd formspses gereratesd based gy sitatian forms and

Ei I t e
worq1 89? Cé)rdeél %1 a é’e o ?ﬁﬁanﬂ‘lgatl%gl de?lga%ﬁa?glg%str gg élheo%ge? é fh%gul%tractlve

apprbadhylg ketrof gfzﬁmi’f@ﬂlc%/l flled cavibe appligal @ﬁakﬁe%&mhﬂ affikds from the text input
Li kew se, the nature of the |exicon hesaur us,
by thei ysph glimnt@ﬂ E‘t‘%t@HafPSmS G@Rdetifen aeféea)ndé fathignas hereupon added back
e
o S 4 oAbl 00 BSHLPRE 8y B
[0096D Foscrmivelyelm tlis funtoomadityi QﬁmaiphulbgichbaﬂabmdeA)jmld)e thought of as

consgsgllfllrgg ngsq\}l)?rr andigétaltrlecl)@h&%g%é t(@]ﬁg,dvl?elgﬁ om% ates mérphemes
@tdstﬂiﬂg *axfn@fbhom%&&u era{oQ QR Qﬁfcﬁ aBiERAEdrRback onto a stem,

[0068] To prepare t for incorporation into an
and e o demvatiopdl rules (DRthhlsh flescribe theddndsod inflactionssiyyt can be added to

cal rked" so that the LSC system
wor%aﬁlacﬁf%llnpﬁaes?c%ﬁepg%tﬁat hat it inmports. This enables
[009T7 M&ﬁ%lb@ciﬂ%@lyb@ )ﬁtdfi/aiot Herh fedniire QY disér RS @otively thidlt about. Word
it knows what kind of data category is represented

candjgates; Gan bg sHnplg persented aks fiictian obthe addifiye et suptraptiys application of
|

morptRl35/ta B LB ST RO AR AR ches MRk svpiem, and to then

prese nnﬂeomlcxianﬂlelxues al the disosfccandidbtes framewhible tHealskoationses the target

worcﬁ gg q\%ﬁ@u@l ;2)311{1% 0 Rl\t%flttpeprlt%g el%/lff ! elbﬂ}t% &s}@%ggggc? adl rrl]lgziular function, it
appliee\é&ﬁéﬁy*wagwﬁaﬁe) tht Q98 H uﬁsg théls§§teﬁ€e@ tdpat %rd%lﬁ)tf%xt Iaaﬂ)\/k_)okup an

nore fireld indicators may be marked using codes lik
word inosdicioroamn based ohetsamfidectedtfahe. Al so, alternate codes

| d. be T t he exact code forns used can
[009§EM@M, ndi cate which portion of a

[00998 Q»\erdiinbo‘iinh&it@ﬁhyflﬁé&Fé@ﬁé 4 Ratufe ATettpRMIRI PLtBUshei@INBRer has input
062] Typically, exicon w || be prepared by the

phoneéls% |Cb@ﬁctp:sc9@rraaqonémg59 Htoﬁ%ﬂ}@rl o0¢ tord. oV hen ghe ysagigpysithe equivalent
e
constiasnt Wbﬁ’d @owedlyybethre i, edieh welsay fword"dett wegrtheiexeme, that is,

h the. data, with, the data di um used de din
a lewa Ry HevER dsipme uall; lgaﬁnﬁsﬁlrwa pses b&?&* %hlaasé chengyu)
are Jo%ﬁﬁles (RsEd 8 Aeﬁgfe%ﬁ)% 1QQE@cds€'BP§t5§&’rd hl&%pmgacawahaym both

be Interpreted using iIt's header file description,
additive aipbyubpritateapprmiachastas thgerctieallyspossible, thougipttamelie @uandpomt of

i f nec ated to ho set dat itable
cata lopTHE SN BT (P HD 'SPiopad Pedvrebles (o 0.
[00103 net i oheg, vidRhitkhsetlinplif)a ste@heot dlﬁfﬁcﬁéri@ﬁ‘ﬁ"fs% ingEtoGome target
flash, etc.), or the |like. [0065] FIG is a
text,fa S@mh Ay mitigtedste regtelnihleangut e waets ip dre lprgisge.i Hgn exact word match is

r
not %)rq}?cg L o('}?%ne a S(%{Cg Tﬂ),ﬁgegindﬂ}g%réaﬁfﬂ ecg)%:ltraﬂ%tdgn %:BP r\%‘cﬁ? t%%rtf td if a match
is aléd ot fund: Vie theaiubesktivhaf horplitthd3[ hee saircigs canbe Mmeés for @ubstrlngs of
step.802. In step 802, lexical data_is provided in
the inpyiehaRB{erHp Soerf dhqse piateh comltBattoRs of w&t@aéoelspcmﬁﬂam {prms with
r@(ow &% Iﬁ?ectléﬁ Ee@(ﬁ%]th‘iseé%&f { AN RG-SR it'iﬂafyqfe best performed
nents ach conponent” corresponds to 0he o
afteqﬁmr taying thedssl capersate stieps af moppiwlegichl @aafisis dessuhehabavs.
marked with a | exical marker code that corresponds to
the lexical data type of thatl9conponent. Processing
then continues to step 804.




[0066] In step 804, a header section for the |exical
data is provided. The header section included a
wo efoenawee to a data structure description havP@musz008/084755
plurality of data structure marker code val ues. Each
data structure marker code val ue corresponds to one of
[0010kF pl uLiltei thyrphblogizyl aalysivsamkéiwaddecdgnitiod nidyenot be something the
structure constitutes one of a sij m?l e/ flat structur

user getively kAP el Aricaihent festyre that sigphorhaprensi’ Ayring input or search. If
the L%Qﬂ'hbﬁ‘tg %%)ht)ﬁetﬁzt %Hué}lgg ecgﬂl@&@&]to ko B £BrSR6rds) B ﬁl@lmultlword
IS inported. Processing continues to step 8
recoffifi6n feature shzﬂp&es&ﬁs mputrpmthod do ideniifyadandidttas i@ each word in turn. The
transforped. frgm.the rst,format tq. the
procpsae WEREI I BB iRt dosS Brei e S ReeP
sequEfdeBlen asB&cHH nidfictbd 8 SHRIRMA obihedfsitGBEcd.0 each
conmponent of the inported |lexical data the data
[00182] uct u@mxﬁﬂézngﬁgg&m ue corresponding to the
[OOIF)gL(! cal A&lg[h;@? %I)l/‘l%é&jlo ﬁ@g SN 9% Dhabir g&q of ﬁ:%{urésha%scribed

i cal onen can recogni ze

abovanorigwitle eH¥fosters deﬁmbb@bslbwr dthe 2atbodhong cadrDeriabke the user to color
correspondi ng data structure marker code val ue,
odepthe dexice] Agfa sowEs Hesh thef candigatg Frordy dagbdqring-seatchor gyt are color-
I b
codetﬁlg;l%c ﬁ'%sth %éﬁ@glg%ll:s)%h ﬁ'reo%ggz?xg:'hﬁgé\ig ?({)1?% dcia% d < Sghi@ Qan enable the
userftorapidly résopeize ﬂteemn&d@capdldatesbsfl isgoerees Sudlt a ﬁunlctlolbfs particularly

eci.at.ed that the.steps sho FIG. 8 ma
usef R G YR oG Vo 1 HLBATReC ot detombeS TR pEstprds whose
hom%%?%hﬁt&qeﬁcﬁw &igln (%q{%h@d RbRRAE ta@&t td ARRAL WHE BNHe source lexicon.
transform ng task Anot her enbodi nent
leedsem ifi drourogi ophtarr@ﬁ@méhmeptrmoung gheyawoul@ be repdily idestified as such
rgcl ude th&e tﬁ %{ﬁlﬁ desc | bed above. [0071] d obal
PBPCBTE Bt 1L Y08721 FIG 2A is a di agram

[OOIShPWI Ng TanAkande &‘ﬁﬁ/ctl@ﬁﬁ avaslabldCa siparatd Wirdoe (frlpgﬂéle;an serve as a
each box like elenment constitutes a database enti

meapspiorpseaeiate golpessvish eachied thedexige] datrasonrres pwosiated Vflrfe‘})(la danguage in

o L3 O3y B B b ORSblrcoe ck, n

the et wbyldlrsosphhe/ly «thdosb@thee eploty fac kpeofalidat ar Saddnspesfialexaons. Such
| ob | evel m ni mal | des.a
specfilpad g o e e ERURE St e e g iaigticpand/or the

like,N8R1 R sABR Pd BN &s8ritallP UnteltrdRldBing PMEERS in prilRiple. Comparison of
Dat asource entity provi des basic information on the

SeardatealulE fof diffeecnit ésii@bsoyresrinfaciyated bylthetiso péeglor-coding in this

manp?rl e’ln o?%%g cu?(g L GL {)naré § hes aléra nsgulssgﬁ ﬁ@% splérﬁéd)gmg élrS]% a se?ects the data

sourte BRARSE aﬂﬂQfs@@i‘ colst §81)édt1f)h ﬂféa@tort@maté & adliot ivial. FIG. 3A shows
Chi nese, etc.), and target |anguage (in the case of

an1r5¢11faqqghpé|prw1@qs|syﬁlaps@lggtlon,m@ﬁn@| onal information such

00133 ' he f(fo?g&rgc&iflnéﬁg%@d'@% ion (nedical, conputer,
ett.) onallylnaseparate
[00186] r i butMored @D, FAbvidedihaPBedinguistiadata sdwecé ased cohtains the appropriate

Feld i R BB AU et (Pl SIRET cHad s shiasters and words by type.

For %Qfahé’@tt}?e usgle@e&t dh%8leto RGN Porhfbh $RIm Eﬁ‘)tp@r RS (St ifferent parts
see bel ow on data source-activation and

of smheclt t Theat idotinctiohisean h¢ erflateanyaftaaiansty@ilwayk anelndmg but not limited

to fog#J po@swﬁﬁ&l b oagx?léta 8%%{1%% rgq%]lth %gﬁéfﬁt@ageoneqype canede shown as

coloRPdthbiaafidrRNSr dﬁtﬁlgﬁ%h&@ﬁﬁblﬂﬁlak WREhD NN ERImp1O Hltafiee fadili@ting this
m ght hi hfl e row corresponding to the |exicon

sort phsalgrsion |1s>$hoa~fmn FlEs3B 1 he agsoriatesgodors wiithorord Ayrssnenesghooses from
procedure woul d be used for deactivation and entering
a denonstration node. Additid%al GU interfaces such
as nenu itens could al so be provided to achi eve
equi val ent functionality. [0075] Al the interna
proceSS|ng reqU|red to perforn1the dlstrlbutlon of

N I T o o
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[0076] Multi-Tiered Data Cbjects [0077] Data that is
inported into the |inguistic services center and
w@ansetearcordi ng to the header file and dat a peX/EsINg/ 084755
tags (lexical or data structure) described above is
distributed into a variety of data objects that form
amopgp numberzofpobsiblechiegeniess and fbew padectsigolptsdor thp individpalghtegories

e BT 5% RSP £ e O B 6 s s

in tht fggteagtually batHoOnd Better ¢® Ehglidhi thih &fy sthheClK laigub$s, but are shown
next level in the structure, nanely WrdG oup objects.

for ththgake ob GumiHamty - provi des for a WrdG oup entity because
001!)’3‘;1;” in [p‘idv'i‘& Sddib AN LRGPk HiRYian keyboard, it is

i cal TAput a readrng wnrch nay correspond to a
[00108F i et ylméddntmm phanlvasticr ofrmt bfyhdmcmynh;anaiumng the phonet1c input of

the q%ér:a B@gﬁﬁf 12@13 %}b%,gﬁipézts\tgisg 6 ld?(%%{%;lt 4 gSqi(é 3 &gﬁ’gspgga/ve lexicons

suchC{ﬁch%%aﬂgseQ @xﬁlﬁﬁa’c onl MQ%@&qmﬁﬁé@gf h taSPhhr@féYelgn language, all at
desi red for instance t typi

the tomine}f@slmtqon @IGn 31C0r T@h forawe appmaczh g daatd'emsmagfadatermme which

n A he
comSRn e oL ER IR b PELB o] BRmibepRBisghe fyger s of reat
benedit t laﬁ%ﬁe%e M@Q%@Wdﬂﬁl rafHeP Fédl thidinptiéilnl titeir bW nBE¥d language.
| evel 'ow t he word group is a word. Because a |arge

Becaps¢ thealiesfonpmyinfesmation i lmkedrican embedigersbut esaw&msuadteé by third
partlgéé glrrle(fg fs thec‘orgt?éaﬂg nto%nl? i cﬁt‘?lggm ot a‘fﬁ%{lf"ﬁ R A ngc{ye@etprowded In

over a sources

practiy, fire dbhbidehe amsﬁaidﬁtanmhsﬂsﬁmﬁon Blwuld bé Saslyetasmp],ement (as by
rather than recreatin r.ecor ds cqnt ai ni,n

presmﬁmﬂélmceal Meggpves, e sh il iR A i e %leﬁa 40d Rtailed

explitia? dﬁ?g?ﬁngs ﬁflé?@dn tsbﬁr}fe Risléh Qaﬁhﬁcﬂ(‘ﬁr q‘“ngﬂltyaa fleaheday

rega exi cal ata source, and
optiatialy iba gividreldo fseloch witieh eaidal d:aee@lrled (i\'mids d lsfmme@wrade displayed.

it whi ¢ t ai ns. da aun e .a rti.cul.a
FIG stk gt PoGhroTiob S B Ead Bl Bhedifit Blrmption. Actal
1mpl@m\éﬁtrat1§ﬁsyw&fld %deﬁdé’feﬂr fivre $ophlstifAtbdd@a BeAltBaRhdWn in the figure.
i ndicate whether the word is active in the system one
IOIW}M@@aphl c realizations, some indication of
WO d ti r I
[OIOHE%X slwltchl 3}2%% i)npI gglﬁfig ‘[})yﬁq%) sgggé)% r{?%c%f ﬁgf‘%a?r?é oé}%hﬁg of lexical data

can bedpptied fo dbuidoeendispliys dveetewpalttady eppad bntoethe sdrgen, arfdnction that
various fre uenc dat a_ t hat @n;gt}/l?be h | pful for

would besiapialpahie cBis 2BG At &t langhage. (donesgver refers to the
t Ly

oo 8 4085 15 S S0 (IR b i

activate thpdispkg ofi dhtagluaing hamstdver spyesstems, Bo this msicd nccm,ssarrhy the case, as

t he of Chi this attribpute woul d be .
a funcgigp et he Beedh) eEptbe P RO bR OV iR bPhagiors) When
trlgée%sgbo WhRolk Wk with Riat BMéehtidRtsb that ke WREOMHNd86k up words
chil d entity of its parent, GenericWrd. Although
easﬂomh eny mmtﬁ@@x@orcme@, regandiesh pﬁ@aebhm if wak eetpicd pywhe wser. The

abili }htioéo@b g&(‘ﬁﬂ %‘t{l‘ %)eergaér?itn'%g th%gr(rljo vre§l agg%tﬁsséag% S(? S b'i]eqby the

strudt@did df 18gicdlliata podtddcia |th€d@its@nﬁ @f L‘rﬁﬁmﬁ@ ftheCAbillitgito v&w a translation in
vari ety of data types le/flat vs .

a SeQOBAMINENALH i mﬁd@moésably by ébf«gﬁ%\\teﬁeﬁsalf@%rygnetyﬁé@v%ﬁ and the

ablhE}’at.%Cing h}?ge%{/_?hpéﬂai: 'iér(dgta]qg Hﬁﬁg pbbite BY tHeQfRirE dfiGenericCharacter

represe ex ca ta sources contalning
1nstmm1beGameriéW@td mataacesst(FlEtAh)es will so indicate in
this field, whereas those containing conplex or

hi erarchical data will indicate thi s here. [0081]
Fi nal ly, depending on the ty&e | exi cal data source
fromwhi ch SourceWrd data or4‘gi nates, additi onal

i nformation woul d be stored in sone form of data
structure depending on the structure specified. A
varl ety of i n’pl errent ati ons are p033| bI e depend| ng on

Y .



count, endpoi nt count (see Character Lookup
I nvention), and of course the character form
w@ ovhogiaph) itself Additional data can be previ/uemos/084755
that entity or in additional entities, based, for
I nstance, on a Source Character entity (see FIG 2A).
[0103} Opeaatiogdlly, t(ydle;bl'ﬁj' fferneatioansdockedowiiis & pharhéert didadwiyped into the
SourceW)rd nanely, it could be used to store |exical
text,dhg user HERLY fipes & meqeeqf SBeteUt KEYSOT: eépraatlysh SEtiap menu item that
%&pc]%pgc B atid reTalel
execq%% %é@#geggll P(?lg%% can geZs ocCl aailteél1 gmﬁ? ﬁ %e C haggr{glg fifled example
of whattsach poptdpenﬁmmatlmnﬁtt ledkdikeathoeghn tteexhetrigtad gd ddm\aould depend
[ oci ated wi.t ri cword i.nstances ( eye
on e oRE SBURERS T SO0 B EImABET 5 Wlets IS RS & exerplary
grouﬁﬁ’@%tf 'litsfé%f'hoﬁllaﬁfflﬁﬁ: h&dopdih®td 4)ElashiflythgeAWiek@dh hiiradt@l or core

character classification and chafacter | ookup
compmht Incpartiquites, Bl€e BEi shows lg@tmmga%retelgsccae mp@nenbandd@mld by

e R SO AT P UL

[OIOBRATCUW’EMI aihd Ddabtivation of W orldk Bk Dagh scﬁmec al data with
character | ookup inventiagn has the obviqus

[0104h (g frrriggtodiGoP v P ??gl spe thag st Sourceiibor sntity hag ap dsgictive attribute.
Thls\@(foanezclg r?giﬁtoﬁ eﬂ%@llegn b ﬁ@.l%lr}?rb{gll \W)r?gigj%au@gs gga(r: %El gource name
and amlvhiee)rdbmtarateahatlooﬁkmmnl invaabdatoln ’ﬁln@useamaylchdosm«) dsable and

ssoci at art| cul ar_ character. The user,. .
aise5 3R pamim A jenicdl SRBIouSE e REJER Helbe pg MigdrersF tatin FIG. 28,

TherRGhd ¥ 4rid?P of REsdrRBkY Pmélﬁrig b s, BSr nLigNR. {dh full§ developed system
preferences panel GJ shown in FIG 3F. [ 0087] " No

containgg, martyadifgtent echieal sihtawnuncns tloralirig lgtnhe useds says m@ﬂ@@l dictionary
r oke- hased |

infofEPhe iy b st B SR iBRe Reoie s Mk Rapppscomputer

relatsd dpRendiBitioal SO be enpl oyed within the overall
Li ngui stic Services Center. [0088] From an operational

[0105} Wﬂa&ﬁ.bﬁ&&mm other rapid access neans

[Olﬂﬁfgﬁ{?aﬁlsg ﬁ{enerﬁm %; fu?Jer Zlfs?aﬁl%é %%etr?e%ﬁ angsfomated attributes,

|C|en unctlon
it is peysiblatoussteietsthe ptesdxtatmrmf candidatesrerd ceofairt type, ainahama@vely, to
| ookup i nvenél on. To sea ah char act er e'l::her rmtl on

SUPRYSS R SEHEIB VEPTH 1YI g CBRdifale BreSHTAR prey jfghe user wishes to
searéH"@lr 1ﬁﬁ&t%1}1 R bkpet RYERT bW E IR ARl Br PEROE hﬁh@sd he or she can
an erbodi nent, then a sequence of shortcut keys
use zoGUal ofrserue kindrto eestrict theggercha Thisl veilltreakehiipossibihloggesehtea far shorter
r..to.l opk up a,character using any of the
candyBi8 it S Ay & HOER sR0 By B ST Y QHERg et deactivate the
load RIgRTe 0B Hhat ArB ekiéth&lg rivd! spaeifyihg Hick@4ln tRtoSERé@BndY There is
radi cal, by nonradi cal el enent, by radicals and

techmignlly meilimiite thakind ebward typnthahern hespeeifigtes gl depends on the lexical
Reverse Lookup From an
data%f) e?’ﬁg gfrgl{gsdré%lgg&’%t)%] One feature of the

[010I7] Sgomait keyss outirpesal@tesvirdachuliienishan ptlessstas ﬁrﬁa@sﬂuormmme the user
hat it enables a user to |ook up a word from qthe

w1thtth%ﬁb1{1‘;yetotrgts‘t@cgtseqlrgh@ljg@@artrpﬁ@g wofrd FyPE n‘%ﬁéﬁtc@ MERRS that prov1de this
at

et EPRSLEER: L20 S bGTRLL o PR ORIEIBin gl i

featwramsh diatce bﬁprod%’eoﬁmhe dpecifilirxlatzeaiciemapdlblhtlésmf(an|embodanent and may

Rever s tyls V|ded with a single
not W?‘Efeﬂﬂ’l@g cqlﬁgﬁ‘ir‘h(ﬁél P?Oém Shas a many-to-one
mlg@};@h&gﬂg%ggﬁgﬁ&%,&hﬂl cWrd entity. Such reverse

| ookup entries are, naturally, associated with a

speci fic | anguage, and are therefore collected in a

Rever seLookupTabl e i nstance that contains a collection

of reverseEntries (see FIG 2B). Therefore, one system

can accomodate a variety of |anguages both for input

and for reverse | ookup, and all reverse | ookup entries
for ~any glven alternate Ianguage are coIIected |n ~one

. e " a o ]




their citation form Again using the case of Japanese,
and woul d be recogni zed as potentially standing for
whonenzsy prefi xes for nouns, and various ver bBdT/US2008/084755
inflections like tt, and "C etc would be recogni zed
potential suffixes. That being the case, potentia

[0109] Mén_‘h’hs@ﬂ???s WaHd ehablidygioft@Ridrdl ke hdyr SR Wokéhg for, it is not
potential affixes fromthe input typed in, identifyi

uncqpaoR wlh CiEnlanguage énnut Atirods fr endar haying 4 largedist Pée%d?c%tes on
ool I 18 i ot A AL 1NERgl TR KBy e o e

atterhppts taaesa $ihgle charudet pieneticatlzchitvealBo coramon sdth dompbiehls (multi-
or YE%)._Wﬂen mat ches haviqg@the ﬁane. rd class.are

charpcierpiords) in{apanspq Ay ity romapouRds i EhiRgeds longhasiepRRs are not

emplBEENSS 0B (RRUYE Fﬂqu;t BaClhed Be ERRerhdl tRFB s AR inbut windows

si'm | ar exanpl e of norphol ogi cal processing in Chinese .
inevikghly chayesithply paigsehi thy date one coyat 2 emehilypicaNypsuchfdateos geesented in

ordef b Reden it RO thectos! Rompan e PGt PALEF b Bont of the
list), AR e ARy Hebf lit OREIS In loBatidpeh®tLs N BeiOh BRBbdiment can employ
provi ded that sufficient grammatical information is

the agdifipnpldatairogpurpestdve to éx inhereat data gtrugyrerlexibility, it is possible to instead

wse RIS L e SARRARSI ALY Belorbt I ABALY SR o
windd;mmrﬁ%allgafrgmﬁzénﬁﬁcsome erhmadoﬂtfie h@}fe oisosingl Tk dr instance, all
e enbodi nent, The grammtical i.nformati in .
Wor‘iﬁﬁ%{q el KOV A apgsdie orgeoh therpdiatliod hopordrstaties
char Jteme%aw@e&'aféﬁﬁﬁg&% {he I?O@diér@f‘?é@cﬁglaﬁﬂ Becaudhe radicals
rules t e

erivationa at show t erivations that can
woulskebd disptexkdf themeybewilbquicldy epeomlim o He caset seotfiort. hWithin a "radical

row g o eeoRl b ASgedh S5 e PRBingt WEUE Y iegpsl B the inita
char8®&Eha BEtHahEesse A e Ehoi€Sfol QlbRviaing 188@haldatt 1@3@ afoth8r possible

~citation forms and word class codes and a set o )

critegipn fvatel wenld de tha/btroknendpoint b¥alug of thh gorgompenent|oé the starting

bt r acti ve et of ' I
P SRR o b il ORI BEL AL BBl characer
or evenfabié tawyl strblee ¢k of Relcharhitad. citation forms can be

i dentified, and the affi xes are thereupon addeg bac#

[0118h T §e pprdiyaion apd redspipyigprapdidatedighisapradsmogtble Gy the fact that

. ' 1OSf it ot
R T R S
for instalcg sclmrdckdd)witedntbwith kompbindsfin a svayores nermally peffotrhede

convlsegggé@té(z Iﬁig&)ibt gﬁ@@ tg lhggﬁr tgﬂsoflfs%g{?ft?ilgg&g% gl?tgglgljt\l/glfy V\\If\ﬁgnctﬂe number of
candi@A A9 LRAtF MandBRAHoALAy §idpPyediRiadandidate Winddwe eddneRsly about ten).
back onto a stem and a set of derivational rules

Mor¢@RY,, a meanstean be pravidedith enslileths vsér to shoesethoerdetiomet lishgubdivision.

be added, t rds_of. a certain cl . e, F .
tn 0t pieloelRE oo ok PLemBo AR DR ccplets i fpgemes i
the dyStein daabetachiadd vetryss-Rifdtkncatolekemy\Odidertanibhdeise 61 etakacters and

_be sinply presented as a function of the additive or
thel@@@?ﬂééﬁ‘\féa‘éﬁfbl i cati on of norphol ogy to derive

' [ t ' f.l:ex% '

(0113} EFG B7HRR b Bl RaRUME Bl 2o Lo SHEMRE bl Bof e, the
defiiihg ctifesibn bing alnsic cdtat@apdrnentmatiunadestrited us re chhmotee bookhp invention

t ar get rd. It should be pointed out that because
by the e@é‘\ﬂ%ﬁi lity is provided in a nodul ar function, it
[0112P AR TRAYPOL N N dira¥Be bIREwl BiskiSREed Woldd N9 the

systemto rnput words of text or to lookup an word in

a dictionary based on its inflected form [0098]

Parsing of Multiword Input [0099] An enbodi nent nmay

incorporate a feature to rec@jni ze cases where the

user has input phonetic characters corresponding to

nore than one word. \Wen the user inputs the

equi val ent of nore than one word, then the systemis

o oy " a e .. a o -




WD 2009/ 070619PCT/ US2008/ 084755 1001011Li ke
nor phol ogi cal anal ysis, nmultiword recognition may not
wheoosomsihi ng t he user actively thinks about, BUX/US2008/084755
rather a feature that sinply "happens"” during input or
search. If the user inputs a phonetic sequence
[0118PHH YRAEIH toltRe FMRIr&Y deBBHBRAUBHHS an ehiBBdink@t B3t froWRE eheans to
recognition feature enables the input nethod to
autoindtierliyfkeep track oftthe svof dsrentcaehinmredonntexuinput seerdonsy agkediscerns new

s,one wherein if .the.initial search does.not .identif
words el Viort P! BHEY g priga istte? Db GRS oo p R R parke
char§Q89 Ul @ R6r'Sctasbibm@s clitiradidte ahd Psthp&Rds G9eGeences of characters that
[ 00102] Col or- Codi ng By Lexicon [00103] Anot her |
formegrivorsd) ¥hat epRasn tq breeangdisietes dor-amiry dplets usear dishonsey palhpe pregented to
G . 0 | h [ .

the FE R IHIAIRN D28 hlsbrele i BRI dhEReAR SN ARBling the wser o
choose teadchgr soa] alglor dahaofsthe caelidatas foherthyaintccanst dadpdementary

. words data duri Ssearch or input are. col or-coded .
dictigpargr P éyl{l%ﬁierdé%! ERresrre QPR oadiiEh iy be provided so

j : .S : I ival

et e B e ot sp b s JOhiBOR § GretFabBfiac buivalent or some
otheSleztrabinfarmatipnacdosdipgtd the giragtine established Wpthe ldxigon used as the

i nst ance, .t he el .S usi.n ecialized dictionari.es
SupRIGRRN RGP IS SRS RARBHIRC ot el S GOS8 words for
inclubicH ih B dupPREh St dxitdnt ThaE nobelchatacRt covbidlaidynstaddenot only kept

source | exicon. Likewse, if a source contained only .
traclpefp petrlateplisted se Hay thaaseranBemedidpr impraehen thewy opRrogigdergssociated
. t i n. ' 2 M
gl o 8% RARALF SRS A0 AL ARl AT Bormanens
in the &B&! lexiadh. SEHiY &vabofausee@msrol eandsesfacmateceftotios thanithidautomatic

each of the |exical ga % sour ces, associ ated with the
ProcessRty SIRRIMes cpleredol ‘(cﬁ:\ glsely gpnjopsharastarsihakare ot in fact words.

[mlqE _brivén DefASS lexd,eon m ght be col or-coded bl ack,
a u u nost |ikely choose other colors for
[0115p Eekiahli datoprovidEiseind vepdors friay update themsdat:Suather infrequently. As a
peci alized.fields could include nedicine, co ter
resulF S BaniG o 95y g RPPESIATes i oyt HeEeaehiZal By Gngof the
curr&ﬁl?@ivﬁil@olé 1e&icdRs.0®) Gp 8&EER!hi8 kine 1HE besetbh BHeGBrmditbn of new words,

infinite, in principle. Conparison of search results )
propebpami¢s; fied ether tewns and theis incemerationfini dcreniedelgxigpns, fais embodiment

use of or - codi [ i : [ i TR
pronl 5L G B ST Bt o e ROl oS0 86, Blowing s
to extfifie PatfeghEiatibe inpat dhtd and@pdare ¢commeues s@nliaivtatys A iAcentive may
color selection neans to associate a color with it.
be s¢tjup fonallayrBgasanta PRraFipae & e progirgysrs may chooge to download or

' - Cadi . .
oo el BLERL B TRBL, e o ror i
and aotacteate decconontral nsertdat. Stpiot oprfidensality ebals theandata can be

enbodi nent .c all ow the user to distinguish candi date
aun GRaR o Ere R FRsrons ey BES i iy BT o doviet sieh as
gov&et e ed & HbiidcA@bipdbatA RN PERiRT @REHeRY B$ms Yhich they
different parts of speéch. These distinctions can be
do notwgieshite disalpsefo the publicempy ehjondle benefity efdipdates to tha base lexicon
Llimted.to.font, colo bol ding, and italics. Lexenes
w1thtng%llscﬁ%§}1ég P?S]’ré) %%’ll 8%%6"{[ f/v gdsc an be shown as col or
[0116P TR bpehtic) o catrollttetspeaiwih @dhidhyhostdfiyhRprofgas. wifiin the data
exanple interface facilitating this sort of selectian )
strugtgregmplpy adrio sogs them, thegisgismay: pae aGEE poshowh i Iopkl To add entries

(o) . .
o0 RSB ApALAARARGA 2R L0 n MRRGB LD SrifoPRASH B e o
otheg aig@gothaesutembiieillgdearthesHackithdolgh the gewvitus srdsiaputtdnd determine
word types will differ by | anguage, and those shown in
the figure actually corresporid better to English than

any of the CJK | anguages, but are shown for the sake
of famliarity.



[ 00107] Di spl ayi ng Additional Lexical |Information
[00108]In addition, upon |ocation of a set of hononyns
woratoghioeg t he phonetic i nput of the user, the PEBUSI0%084755
the option to display related dictionary |inks from
t he respective | exicons such that he may see
whidbspdrds aitel o0 parit Of theollevtigatof lexemda ethe bysteipUTheser aré Woads that
foreign | anguage, all at the touch of a button (FIG
Wou@é)ave Pren nBRRharagtss by £RATAEAR BT BENG IMS Altqrad e ipRnt device such as a
I
S o B e e E R B I Ell i P Houling lis
of pdftemtm ntwtvmrdsacvgnlmghsﬁlmdrseclsthmhﬁxemdm h delecttdmeneans dat dhloesing

wheliEE B eH U aR et o Mor e ated i SHB AT wsr
lex1dBB}’wRﬁ oﬁﬂ&%l t %931E1Yaté QigpterRidry Efforh4tRmSublPas part of speech, word type

theoretically nolimt to the anount of |exical detail
(propérar comynon (et shawiwd In pddipemdt is pessiblhecepiding ¢o the present

addltlon i nf.ormation uld b
et SRRt bl oA o B2 ighBurpe). and search for
wordsh®t eoiithiged th the canézin@h OE |dreinBeRIthS bysidne. Iafik sheteafabiech such words

expl anatory settings if |exical sources permt such a
may P ge¢aptad; Qsiieierted Ay e ussr-means may optional ly be

UUJ?L?¥E %ﬁlf%f%g?gﬁ IQG%%Q Q@Be%%bﬁﬂgggﬁgﬁ&%ﬁgéq%hce

autoatitallyruploaded td & qaemfﬁ:d wmthe aciath¢d ORB! Cniceguesdinamount of data has

i nfQr i on. Act | ement ati ons woul d provi
eennrﬁ?eévgg?mg%tﬁ ok i for oy grmag STt Seabarne *?wg{?rfa new words
or p%@é%ungfb‘v\f&@é/ &J’nsﬁtefeﬁ%tcce[pwé-}or %¥ne§éﬁ‘ 1156 Bieed [0a2d fRYA communal

de to nouseover node, this sare pooling of |exical
user dataaﬁlgamhlblelsappia avdilabe tmus@@oxl&ersdwlscpd@y@t wigk to wsexthis data may

chocle L AitAtB e Lo erp i e S RerRen R S R upon
activafbElbAE Q11 ot YeR@vaility ﬂﬂ(@\ﬁ/ﬁe tdkeb PRcEBHNIPEredfly.2 cursor

over sonething on the screen. Generally, a trigger key
[OII%Qhawem@rnDﬁg@etoﬁTgnau QSCHpd : ACCUERCK duri ng

(01135 B RSB AR s B e BB DB ESARE Wt npu
charaqeak mﬂhdommmemhmn taigy sionltdradtaly thE?usér typieaily has no choice, as the

triggered, a popup .w ndgo WO | exi.cal ) )
deciyifn Sihedet (5rinel OIS TS Bt SExriopoln AfAigh trsthe epling of data into
an a%\%e%ﬂéé ?&fé{&{igﬁa gpfgget:rggsé%n %f;‘b(tﬁ%g%gtgréa}}f %%%g@gqlﬁ§oﬁémal input (which
inchid@o konapddte)y create additi@ngle'shadoni fn@ds"dSQdféIGIﬁAS do erowde for various

s made OSSI truct N of | exical
coerpeh & o el e bty s i iR R of the tona
systdrR, tHé B¥¥r il haRsh 8bddéhahfe &f MRGRY e ka &Wﬁs bﬁenﬂﬁﬂ@or she has typed
possi bl e by the ReverselLookupEntry entl t %FI G 2
the targs in gEomblhis isachieved bk prayidieg @Wmtw(@if@ﬂcéct @trcoa@tra B same

phon%ﬁi%?grﬁs@i@em?sl ‘t%é*ea}éle{qug\%ﬁt Odiffghlgflp {Ycl:lgglg§ ﬁ‘l(éqﬂ%%%;p%faglgﬁomblnatlon is

recogiesdis wihid| fbiythe twordll The aser caf thenahodza vﬂﬁdﬂtﬁgﬁde&lf tomal Bpecificity he
a character already typed into the text, the

1nter§18ﬁ®p§petng,,ﬁ@§ agdglga@]é"%célogghtgmyt cogblejthe usep fo change the tonal
i I
requiteh BB HERY: TREGRTAS T MG Tl PEbarkait ipduifgjg coses
whefehoumaaysamdadatés &d 1mtwli§p$lfbsdécted1 ato sdudvepbisdpnctionality, shadow
i nf ormati,on.ni t hough, t exact det ai o

tablf&far Hery e@m‘ihd’ag‘ éﬂ FP“PEECSF%%PE%F‘}‘%E@FEB@S% o5y léb‘é‘t maintained
by th¥ dolle&thH FAbRimdatg, alrﬁcﬁlﬁl‘?y ﬁﬂﬁﬂr&?ﬁ febtufe is3he BIOWMAL iRBAddresses the

exenpl ary grouping of |ists of hononyns according to a
comgloasenfugiongrisiagtiinne tang shndis, whed¢io aivo thirdstone sylinbirsrie geccession will

In particular, FIG 3E shows grouping first by core

conponent and second by resi &l strokes, with a

nunber-letter grid enabling input as using grid

coordi nates. [0103] Activation and Deactivati on of

vords by Data Source [0104] Referrlng to FIG. 2A ~one

T o, " W Y e S o L




[0109] When a user types in the reading of a word that
he or she is looking for, it is not unconmon with CIK
wo 200g02ge | nput net hods to end up having a | arper/Us®bs/084755
of candi dates on account of the |arge nunber of
honmonyns in these | anguages. This is especially true

sourldfidé iR al® @ corftifitidh Df k&oRA bAd thirdtbAOyRlablagr R@é(%fmzmg this issue, an
phonetically, but is also common wi th conpounds

embodigient castrgeciteally movids for amargimeiaseor d sughtthird drpbansdpgcond-third
sk SRBERE T80 ST LBRRLAERR 3 B FIRLENE rong cna

sequ%ﬁdd anbif naiinatéﬂelsraﬁa fonpditalteinache \van bmﬁmﬁcﬁﬁlawdﬂfmﬁcslil)rrpl y
esent the data one row.at a tine. |callé/ such

(0128} 5 chgossrthe degresoti tang dgeignagrons ?qu%eﬁegger BuRCTRhdfsE button, or other
f f

GUI t? rd1shtll?f 2 st]§)g ‘BBQUE Gtggft)lglga?rg)(/%@ﬁle S&IJ alh%eﬁg?egg Iﬁlre de@R¥e of tonal

représentatiom desided. FHE.geA shdBedays wosrls oen‘bo desxgmtedcmingammtooys, partial

t he d|t| nal ata [Ges due.to. its ipher at a
tone &7 G (s PRGBAREoRS, (Spen e a5 GUaTE e e e s grd v full onal
repré&@fiatib® O@bn 96"&1?6 RDRYS: Heh RhGWleBESof On&sy RS Wius thikiRfize the size of the

words and display themin a separate w ndow vertica

candidagaittz Gt mivch bmel etnmiedgeds notrecueel S5a BSInAgAe Tl tewer than

the Ifgﬁ I[sg%cglzlt&'la{)]ﬁtogesgllg}er V\?sro?nﬁ egr(r)egeltl ﬁc qfab?e{) ra?@Qﬁgreﬁ)a sti1Pifve a good chance

of fiidiag theWordh ahactuattion3Heas ?ﬁ)vll&‘ddﬂ@ HGUI tavugdh thcwltﬂiehuser selects
the rough order of radica and because the raﬂ?cals
full, \petiiad op@o donabAesjenation iy Ghingss dnmyit) Kadie, Petkans (3e5sheWR) G be an
adi cal row' the words
pphlh GG e SEH aPheerlbl Biindusel 29 081 TOTL 1 Re v e
[Olmhe;hlladit@ﬁ]emgﬁatt Eacodings al char acter may be the nost

[OIZQﬁ%.[ ﬁglzxu %%gsﬁ?rgfefégn{gp E)u o ,: Q\%lrp & E}g%th%dﬁ?agg Iﬁgg %B}olvu}ea to enable the
user(t§ bpeS 1RNEARBIAL land #nidBadef to bl Ys&PARinAAP S eH: s@fing NBhus, for

startihg character (see character |00k<§) i nventi on)
simpified K&hindse dipat eqrdd gmmtoy\@B we Usicodpdforraditienal K dvingse, earchowe of Big

even t t ot al st e count_of .t C r
5 orF,Bvi E(? E%B%SS\P IEq){lﬁ gpagese, 8 Ball%ht%g?&g Can%ﬁéjr}lcode or shift-JIS
or sorh& btheSforfAaE tHOHAS istih@arlly, FheKdragd, likbarise, %&Qﬁdd‘&ﬁ&/&n Unicode and
redistribute |exical data into ahlerarch

another siandardeeositl bripravidae i Fl@oB shovsandnierface 6treniah1§§ theuser to make
t

suchﬁ%?fc%?l 3{) Fc)}gﬂr)(#sg Pﬁgé dl %}@neﬁ%gﬁ%ﬁ;@&l cio%vnlazg M%%ﬁé ?ﬁbm ed w1th the input

meahasel dhobse the @heoding toitlggeedfiedtor drelbnguaigt yn qdwstion. e the case of an

) unber. of candj dat es gr er than that no ] .
lmpﬁpemaa% thef ha 1%5&%%6&%%@%%&%#% gﬂe?%?rr‘gﬂss% gg‘gug(génshfferem
defaM%§ ﬁl‘ay BE setfFof BRATarpdRe &SRR AUEAGR Ha nERaBEe fn%@ld& ® an input

to choose the criterion of list subdivision. In the
metluakte-dafe. subsel ecti ng words by radical, pre-processing

t e.contents of the |exenes in the systemcan be
[Olzgilﬁﬁ—g%@él—g@e—a%%s referencing | exene contents with a
[0114!)$stddﬁion@hﬂ:a@eése&aﬁ ba pebvideali with adbdmesits aB6H dkamiplel Rwould be

111] FIG 3F shows an exanpl e of candi date

beanwml &p@wgiersbam@ﬂ keUos inpby sagpibatk usstscoulddesiganieshergeuts for
entefifl e R Buctls L S0 EnEBPRRNE The ) 1908 AR bfls may also
provfidEld Aikarksi tg hl%teﬁﬁhierth)é s at WRigh Stordidbiders anfiorigehwlmyonyms changes as the
?é;govered Wor ds 113] In addition to the features
user ?Xsﬂbﬂsﬁ%’%@rmﬁwo nbodi ment can provi de neans to
[012%?J LOpRhIGAlih 1§i§:es@rvr1‘feac%¥1te9gmi)5$n¥éﬁf ﬁilﬁy boRSoRte bty comblnatlon of
evious te | Nput sessi ons, di scerns new wor ds
the atumae features amltfuhcxmd descaibed ki mamrwmehdwdmnts, applging such features
i nput individually as separate characters. At the
user's conveni ence, character and conpounds
(sequences of characters that forma word) that appear
to be candidates for entry into a user dictionary wll
be presented to the user |n a Ilst W|th tvvo fleI ds

o o o o s ., = "




sound identical to a conbination of second and third

tone syl lables. Recognizing this issue, an enbodi nent
wa@amepeed fi cally provide for a margi n of err oPCT/ISBOLOB4755

third-third and second-third sequences such that the

ser. can e a rnatives if _he or she has entered, the

and bﬁnswstta ﬁﬁffogeéﬁi?re@}s (EXEFP YOGS e Blay I8pturen e irrelevant to the

iRl §ERBLHS afPRaliRg A QY ARl afhie¥ 1adgdd@lland Q11 four scripts.
Scrl}%ho@ie_t@z degr ee'gof t%nal 1desi gngtai on, o‘/ﬁg %%e%an Our SCIpts
(Note thag §dunese hasrhoth sigmplified and tradidonal tipsit clBuwhctens, whishlisywhmpthe three

di al box or. her neans wher he.user ca esi at e .
tangiyds BBl Sirkun Bec ap MBS SHoHR RGO o BADEage using
ChirkB¥pe RRNYa¥RFsOthe Game DS CIGSiefNARE Be USIANbr MstdrRBESr Japanese speakers

partial tones, or full tones designations. Such

using (Chizieps, lor Epglishatpeakers wing chinese o Chingteaipeakers wsingapanese. In

ful | | t ati . in_hi .
adeifil n 3880 S SIEM: ok B0 MR GRS Grikle WPl ofnpgtic
graphraiyd@tg. [[h §énerddithe whsténé ambinethodsunag ye usedl with any language where

e user may .indicate onl r than the full

.t f
the éﬁ%%@x?@%o&lﬁhq %ﬁ@@swﬁ&%hchg b dssirehc syl | abl ),
[012%%%%8@6 FAddidBYRI® M8@dechance of finding the

his functionality s provided by a GJ through
[012FhiTbhs fanegheismbodimientsthavd fdchsedpartektahputotia moinpotakthod, which is

designation faor Chinese input. dio buttons. (not .
iR e e Kot DB O SR peRtcan incorporate
othet R4tEaf Eﬁguff[g@rfré&%ih@@LP)[ kil O Ad thiselRedPRYVBRREnthesis (text-

Encodi ng, [0122] A nenu item preference panel, or
to-spse¢iay vaied weograhomesassshdariexs hpndwiitdeginput, anheptical ¢haracter

reco %ﬁifl{)tﬁé?{l%%%&l‘t gsya ltn?g%ésg%%? 3 %c.%g ?%ﬁgr’ th?tgrg%égllgdg%td%ﬁbtgcgﬁ Se’lev(glriety of NLP

curren I

systdniN. Besaust BPthe nanut of hedbeyuséBbpthebhicpaies NLPkystems, separate
traditignal Chinese, a choice of Big 5 or Unicode

interfgs6s BUBPeTsed fntamnetdp thediienistie seiyives pinieit Pessde mterfaces to
' kL Eat e her formof the
CODI%F{ stpg #{}?%@dﬁ%g@cﬁdg# EeliaorﬁrH ﬁt %%%ggeléz}kchoi ce between

Uni code and anot her standard could be provided. FIG

oA AN 1Nt nrfann that Anahl o . thao near o_mmlcan
=] \CAA] TATT 1T CT 1T T4 LLIL] C A\ | MNT CUlJ L9 A A% \ o | U ) LA\Y2

oo I 1T— GO 1ot o oot

| handwiiing resRanitionoci at CHARRSHET t he | NAACIAEENs and chopse
opticlechanael@r rigcegnitens wberacteq f or [tVie Gldnguage in

B h
System,TYRE; cos_To chddiQY dRteHage |-Conpection.to LIC |, |

voicguysthesis | n t he cagdnféctad wonsl enviatMATBh t hat

voickaedbegsitionr e t han ondnflectedAsomh |cliarMA&t er - based

inpdtangtiage, different |deflestetisvomly [bdaA for each

[ anguage. Such a feature has never been provided in an

i ng.ut nmethod to-date [0123] Additional Features
* LS lipggistigisprvicesrentet eat ur es can be provided with

' t 0 e | . icial t .

* CT AR Botelr o e PRy ging FynfBhalicefr BRI diupdfispton
*k+ NP gophelogieal dnalitzer f or entering | ong proper nanes or

unusual characters or the like. Likew se, enbodi nents .
[0128}  he pdantaee of BEng apraggieeate colleciomphlexemes poslsddrom disparate lexical

' r : n :

data \g%g%yég%t%é@%%%@%%g{?@ggﬁﬁ g&g?ﬁé?%cle%g? 1%&1%{) %T I;rpfi Hitflate portions of
the slystaiguias be osekto\enbace éint fanctiomabiti eferther mmydul escBompexaaipie, when using

o e R b RS CRLL AOACHUR 0vs e
to ediGRr 6 Rf tly@e%ljxfgﬁér@ Z%&&Eﬂ{e%%ggﬁ B84 beIn@Rict. Integrating the data

functions to all four CIK scripts (exCept where a -
systamagr al logislaauser wishingdo wesredi @niQGR baomtotuse thethaadwriting recognition

oS3 e BT, 40 S SHULPBPBORgRb sty proviced
Chi nese has both sinplified agd traditional i nput
characters, which is why the“three | anguages have four
scripts). Because the concepts described can apply to
any | anguage usi ng Chi nese-type characters, the sane
LSC system may be used, for instance, for Japanese

o o s o — o o s



System Type Key Interface Connection to LSC*
handwriting recognition character via CLI** optical
w@bmpatser recognition character via CLI voi CePCT/US2008/084755

synthesis inflected word via MA*** voi ce recognition
by the character lookup module (see FIG. 6). Alternatively, the user could use standard text
input (via the input method module) while screening for a particular part of speech, or using
some other filter. Similarly, if inputting characters by hand, if the handwriting recognition
software does not recognize a character, alternate means could be used to input the character.
[0129] A linguistic services center can also benefit data providers, as they can use one part of
the system to see which elements are missing in the module they are developing. For example,
an aggregate collection of lexemes based on a wide variety of sources will be quite large, and
could be used to point out deficiencies in text-to-speech or speech-to-text conversion modules
having impoverished recognition abilities. This embodiment can therefore provide a means to
identify both matches and missing relations between two separate natural language processing
modules.

[0130] LSC Interfaces: Characters and Phonemes

[0131] One of the keys to achieving the degree of flexible modularity described is to ensure
that both interfaces—solitary character streams and inflected word streams—are clearly defined
and adhered to by all participating modules. Thus, while it is possible for developers of a
speech-to-text conversion module to include their own dictionary of words, it may be more
efficient if they simply provide a stream of phonemes that can then be interpreted by the
morphological analyzer provided in the linguistic services center. The implementation details
of the speech-to-text conversion module may be of no concern to the LSC provider so long as
the interface rules are clearly defined and adhered to.

[0132] Complementary Touchpad/Sketchpad

[0133] Finally, an ideal hardware configuration can be realized by incorporating a dual-
function touchpad/sketchpad such that, when operating in absolute coordinate mode, a stylus
could be used to input characters by hand, and when operating in relative coordinate mode, the
touchpad could be used for normal cursor control. This would make it especially easy for the
user to employ the handwriting recognition module whenever needed. A keyboard button or
other means should be provided so that toggling between relative and absolute operation is
quick and easy.

[0134] Another option achieving the same end is to place separate touch pads to the right and
left of the normal centered touchpad. These outside touchpad’s would be activated only upon
being contacted with a stylus, and would be used exclusively for absolute-coordinate mode, that
is, for entering characters using a stylus.

[0135] A third alternative is to design a touchpad-event response system such that touchpad

output is interpreted differently depending on the event responder. Thus, if the active area on
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inflected word via MA input nethod inflected word via
MA * LSC. linguistic services center ** CLI :
wa@bmpanisey | ookup nodul e provi di ng functi onal i BgT/U$2008/084755
character |ookup invention *** NMA: norphol ogi ca
anal yzer [01281 The advant age of using an aggregate
screqiol pebeiagisT Bipul weeiiing speinda afcharaeter lokpmmedilexsighs input would be
r C
imer i RUBLARR Bl UAGARE, jn g bt BRI SR BBrinaes,
that By &d @ordiastedfor nsmhlcarsenbamod t he functi onal ity of
ot her nodul es. For exanpl e, when ysing optjcal
[013gh L 3t ents Qg Fren Shouopdsiescnad o wobld gregthpganaplpment the
stan& & kSR aRRAkVEY i %ﬁldf WSinpREMEEd mloBuigJihEreBS Eﬁa‘kﬁ&s’xt sy for find
e text ere character interpretation may be
characrn«:rs or gotds ih caseg maerathe aperegai¢ lexsys celiectiah ldoesna hasethe word or

h WiSh'ﬁg tto correct an OCR error to use the handwiting
CcharatIIP AT/ nodul e to find the correct character, or

[013t7p LEGRr&ont R pRévisike oeAURSkiC dePAkdsTehier, &h.tna @¥nicOvh B&kheen
t he character | ookup npdul e (see FI G

dlffemrlt aninzallangugge prhecssing mczdalﬂsmmaém@tvgﬂd&rd@sctréml Withyigference to
FIG(é/I a the input nethod nodule) while screening for a
particular part of speech, or using sonme other filter.
[0138] FIG} 26 $howsithe ovipalt tonfiguedtion af tRh@enisyofhlenkinguistictsbeices center
dwriti ng recognition software does _not recogni

e a
<LS®n alfl @é’ft’éfl ar, Hnguissic sYHeR 080 drslpdes g lééfe@%fwwoﬁkeﬁ%on of
lexelgﬂlg 5?0’[%101&%91]1 @Pg{e}l@ g?’§b§2§ﬁ%}e{{a}ﬁ%§%& Sggecgeﬁlggtg%nr rules 610 and
a mmﬁhdlb]gcﬂ)ggnﬁanot 612 e€oudlettv the EFEMOR isn pluralgy iof glctmna:rh:s (or lexical -

I ENCA R T S R TR

modaRW2088d WHahd WAt S ek SgliféPRodAe 28 BHtH opﬁfhiéﬁ Qe b&used to generate a
poi nt out deficiencies in text-to-speech

sohtgqy@élamcm 624feg. ca)Hv@péct olraraaset) fct;§0¢1w|usglg| th@bS@rﬁogh édspeech

anal% 3?@@3&?}%3@& Igé%lﬁ $ gncgn?oe%hl'{r?y tthessf"zga éﬂrﬁ] zgrgfs I81r11p§ied to the LSC

602 hd &inl A6IS bb atadas Iprdv\Mb aeipfeatewont ((d) a $edgnea @€ phonemes) to the
processi ng nodul es. [0130 LSC Interfaces: Characters

LSCH08- Ginponga’s ajerhewp ferrnedanguage Ry sbutof sewsedn héth%each
r Tl i

langf P port b LA Ml ol RRERL REthivin HOInE BBl the
contemt§ b hedbevarfdesstors {labelad EDwltioparlyy 6 thebi $)edle antepratedh ente the lexeme
tq by all participating nodules. Thus, while it is
%HER bl e for devel opers of a speech-to-text conversion
[0139]) q"’“%l% O ISHHAS ihREhEesWVhebixdrh Al rl‘lﬁflﬂal‘lﬁngﬁﬁééjﬁrocéstsmg modules:

be nore efficCient if they sinply provide a stream
Sohtmfy gpheaiere(s. & .Haicederenchdad) rndiinflentest worsld (lt@presﬁéed as a sequence of

hol o anal zer qvided in.the.l
phoffie i 8nEhin FORG KER] ofrBIRRESe! BiiEy l FUGR apf pandvriting
recoSE6R Rrodalek 620 afdBYEinsdrRide MRAbEtaRPYhabft, richnGp e they attempt
to the LSC provider so long as the interface rules are

to idgntafyindivigapl dharpctertongdier agpthes. Any corrections needed to interpretations
made by those modules can be efficiently performed because of the direct link the character

coll

lookup module. Modules may be implemented in software, hardware, or a combination of both.
[0140] The other interface, inflected words, enables connections to a speech synthesizer
module 630 and a speech analyzer module. Speech synthesis is performed by taking text (not
shown), running it through the LSC's morphological analyzer (in particular, the parser and

derivation rules), and then returning to the synthesizer for conversion from sequence of
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[0132] Conpl enentary Touchpad/ Sket chpad [ 0133]
Finally, an ideal hardware configuration can be

wo embizetd by i ncorporating a dual -function PCT/US2008/084755
t ouchpadi sket chpad such that, when operating in
absol ut e, _coor di %é,e node, a st us could bﬁe sed

phonegsstto ayliblgepuies Byyontpst, the sepeih applsgse madnlsp2onvou i1 present
seqr.r%ﬁée@to'f}’) rfe%% ?ﬂg@ Etggﬁiaglgtfﬁets Hﬁlgﬁ&%@%fi%xg fUé‘Jnlg % #3€kbut text using
deriesgipecilas hyd Badsymétohing rveca]rmklry trothe wpllepyion ko€ leiremdsini the sgptem. The

recogni ti on. nodul ene eeded. .. A keyb d button
sendsgiop PRET MABLNE YORTUNEY BB fr DUt a RSP ggrRpation to the
userbet ween rel ative and absol ute operation is quick and

eas é0134] Anot her option achieving the same end is
[0141p The a *ean@egp@rf theessystenc thed the Ir&C degs not e tadendle detags about

speev\g %ngf?%sgga IS | va & egl(;’t%l:sﬂ p%(r: gggg Ton aesstﬁe Qéf%e%‘b(?fddﬁ%&%ﬁﬁggreﬁd or

provédeyinflsctedvdrdsRiy |adse¢il&ntié GﬂplﬁmeinH@Dﬂaéwisé @lie LSC does not have to
absol ute-coordinate npde, that js, for enterin

conceRpiekh witly thgsierigusalgeryihms or pourgbnetworky |errtﬂ>loaref1é9 Featizs eptical

il S APk R s BSOS o i

forndeffregakinegs ofhindivelval/adnracters foodded thatithsy cmffotdneo the timtoefaces shown

in 48 e, R SEESGH SrisEneh B re: hoiRls Pt HgBthed Salt Or data

pmvlldgd &,p[h@Lg@ i n absol ute coordinates. Ot herw se, it
be interpreted in relative coordinates, that is,
[01085 F&@o’r ghiovestansexfmplamp eoraputergysiem suabledor lrr[m%@]tatrqm of one or

mor 05, 39S UL B R4S AIRAS OB B memor

704.0Prdcbsot Thayresdiae al ¢ Ricrbprot&Ryr, OBh donthin@asiyratior of
find characters or words in cases where the aggregate

mictopsesAEOBIPT e iyHNE Secomier syEem 98 2 WSH b pEpceete syeay Memory

704, | U &S Pér? nsthttas and"af Eépr%f Q)Eéc n;'grogésg&l 1201 ¢ ﬁre s¥stem of the
I"I'ngui st1 ¢ services center, tron etme

presentfifieménh 1srnahmll}abr ﬂaﬂivglyag@lqmmmlsﬁlsn@wdukhﬂmg a computer

o%{e{ratlon e descri beg‘re to FIG

prog BRI Hesan RE IEST (G LIS FORERF P SEFU dppration. Memory

704 §la§ NG Wink BEIYHaRAY tRHbA RE&sY 'rﬂé%?or? ePRAM Y dsSklt agd High speed
pafticular, a li'nguistic system 600 1ncludes an LS

cachg@emheryi ng a col | ection of |exenmes 604, char acter

o104 1P R i AL RO, Bpighr vy

724 ,8dgut devielsE1C, @oftﬁlﬁe btokagl Qe diem AriPE () I, b¥mPiiter readable medium
di ctionaries (or exi cal data sources) 614-618. Al so

T14.cacgipplies subsystan 7 2awba display dR8 disr ipeErosesrfisiepléity, the components
ol EAD. 8Padhd & 820, AN BRILLAL P TRER g

comﬁﬁxhein’tsahyy bchadrmetred tyddgh @énegor, mae umacmdmarhmemt @0y efamiiple,

I ook the LSC 602. A sp ech anal yzer 626,
ProGERRgL {0t DAL s B tareded a@@clﬁc Prapsgczsior B and the mass
storaesdsrﬁsrgﬁ%er?h%%r%d 524 AR BRHSL9 712,
grapptes wetrsystemt 'EOtIhQ’ h@@rﬁe@cd @@rqn@ m>e ntose aopet/siipwir(1/0) busaseMass

| angua t .of course for e . | anquage .
storggl AL AAR.avich RevmiEeh PSPl arritmnens disk ABE RGopticel
diskidpive e a‘i’lbﬁ%ﬁdﬁlle itbﬁgé? Qi edos s@hng datdrae ins@lictiéhsi fEPIR by processor

(Iabeled ‘Dictionary" 614-618) are integrated into the
702| byanwthes smbediniesh mdse stvodge fReice 766 storagdhepdmyuter program

interfaces to the external natural |anguage processing

nodul es: solitary characters (e.g., Unicode-encoded),

and inflected words (represeng.ed as a sequence of

phonenes represented in sonme form of phonol ogi ca

notation). The OCR and handwiting recognition nodul es

620 and 622 interface with solitary characters,

neanlng that they attenpt to |dent|fy |nd|vrdua

T . o Y oy I D 1




[0100] FIG 7 shows an exenplary conputer system
suitable for inplenentation of one or nore
weododimsent s. The conputer system 700 of FI G WCT/US2008/084755
i ncludes a processor 702 and nenory 704. Processor 702
may contain a single mcroprocessor, or may contain a
implBehiRd th¥ nkhd¥l SEPHREES Sriveitid The awdth@ufithdpiebént invention also
conputer systemas a nulti-processor system Menory
may pegtored irfwacessas 78art , instructions and data for
[010%1< ggfefatrt] 18 Qtogaé ?ﬂe?iflﬁf? il ?P.%g)/pelrét% glr co) %ﬁ:ﬁgg %Ptgnyg)ﬁttalélg non-volatile
stordgd ncdivniesueh as mﬁbplpy digk,ar oteEp vdraputpr- mgdam miggiuat, Yo iHpht and output
can be used to store the executabl ode when_in
data gp pods t9Rnd (orbihy compUishyYSiciR PR fa QuegtmbReimpitethe method of
O af tﬁéni@ﬁtﬁn%ﬁd'i‘é APuSB A ter syst
B i T T
700 viacheipartable stamge Htedhmgéi‘@beilll% Ber‘ilﬁlﬁral plevucqls)ﬂ%ﬂ may include any type

d t d bl
of cqREREraBpt B dse. PHef oscB i b amirpE HeRLPE e § A S8
funcﬁfn@@ft‘j' fogth@ @%ﬁﬁt"eﬁ@s?e%@7@m Fopetngé, ripRdal de@icel) 7RPSRS include a

licity, the conponents shown in FIG 7 are

netWelp 1rx§¢r€e@e sarder interfasmgeomputoy system JP ¢ @ nefwork; Bgnodem, and the
like. However, the conponents may be connected through one

or nore data transport neans. For exanple, processor
[0103P Enprindevied(®) 31 0 Réviday pbeica@f aesérdatertace @1I). dﬁﬁht device(s) 710 may

m croprocessor bus, and the nmass stor.age d
inclysig anghpbegumss ikewradh oy puttyse ks mameric fag @ ke m&ormaﬂon ora

. r
pinl 5L s S 20RLSNMAYBL I s o an e
captmhsximsteo DageOd‘&u Al sudlevidks plh)vuk adylipionall thgans for 1nterfac1ng with and
ment ed 'harmnetlc i sk, driye or an tical,.

exocBg T aod bt o Bcaliph o o84 Ao ey S Gpd Ebphical
1nfoﬁﬁe@fo'nnﬁxe @6 ut%f‘ gys‘téi‘ﬁ YoM6t FIONY 1f1<9ﬁdéé5g@a}§ﬂcs@'u9§}%€e%91720 and display

in ano nmbodi nment mass storage device 706
708. stpbe/ 108 enayonplud@a cpthodgr ramtubenfﬁll?él?}dnﬂpiaygllqwd crystal display (LCD)

oy, DR RL R A8 L B 5 B g e excion
of theQhteakivenitida @Ba;ﬁfﬂé’d stk ybtdny @20 dedei@petetv@baridgraphical information
conj unctl on with portabl e non-vol atil e stor

and piogesses the ggﬁngzgnoa\ for oppyt tadisplay5i08 o ignlay 708 cangbe used to display
com@%’t’ tdrTdc %ﬁﬁ]) &9 S ihforindRY] tdfd PQ%%%H%;&HB @Arf30d The

0] an e conputer systemo In one
dispkewt¥08 ippevides at practivel dppdicﬁfontdf&hqame&ed of the\meﬁenbmvelmon since the

ety R PERRITOGY B RO G eprBcahbir Bt iguen the use of
the cﬁ%ﬁl%ﬁ 08land the fdpﬁh@év%e(gef\l bC %@ bysfeft IU%Y FI®C! 3188 irRMMes an audio

pe of conput er support devi ce, such as an
systam F22./ buersembadingynt; awdés $ystes) 72bingkidesalstiundsaw that receives audio

e8RS ok 15 TR, R 0 A A AR TBS o

FIGI NiRIidas Sutpad dévices 7131 Exahpids b8 sEabRUG Bput e sicedlinéRide bfeakers,
a network, a nodem and the like. [0103] I nput

priniges, peihe)like10 provi de a portion of a user i nterface

[01oﬁg'rime éﬁor Bl e BRY fﬁ&é?ncﬁigs TRYwoRe n‘t‘é}‘ ﬁk&l}ﬁe&‘é&'ﬁ%‘t&ork 728

I nput't nunert ¢ and
(e.gl ﬁfedﬁiﬁﬁl‘et)om rediot@ugedion tys&gn Uy tareaccsss tI]IiB @l%sﬁid&ﬁdﬁ end getrieval
trackbal |, E yl us or or dlre%ﬁ;on key or an
methaderyecying o the e&%ﬁsar thgnetvegy h devi ces

[0103;( THE Gvaé&ddﬁhta%’a' in ];Iu@err S?ﬁ&ﬁroff 286G "B aithdsed cally found in

ecuti ng the nethod of the esent invention.
genapalg@rpdse coinpyiensysteast arzd ara mutenped o repa¢sentdf bnoa@cattogqry of such
the conmputer system 700 of FIG 7 includes graphics
subsystem 720 and di splay 7081 Di splay 708 nmay i ncl ude
a cathode ray tube (CRT) display, liquid crystal
di splay (LCD), other suitable display devices, or
nmeans for dlsplaylng, that enables a user to V|em1the

. o s T .



101091 A user device or systemfor executing a nethod
or inplenenting an electronic dictionary or LSC as
walemenideed above can be a portabl e el ectroni c PlEMUS®08/084755
such as one (or a conbination of nore than one) of the
foll owi ng: a web-enabl ed device; a wrel ess tel ephone
compataticaiponenty that Aphvell kikkvamnin the artaThpesysenadf FIGY 7 tikbstrates one

assi stant (PDA) uCh as 2 Bl ackberry
plat feﬂﬁ‘ﬁi‘d’t“? d’@\HSE‘E s prachgal & iplergenimg %m&th@aﬁggheé}resegt invention.

Nunf?:?(ﬁfs%@lllé? ﬁ{tﬁ)‘?ﬁlﬁ e 85(? sFHEORABEY as Iﬁa&ﬁf?}%ﬁ’-@a&‘&??é&o?ﬁls @P4ilable from
ty bl et

e of portable conputer such as a t
Appkdbpupuer) Inca pdatforms péitndiffemnthieh canfiggratioss; netwobkedplatforms, multi-

procgﬁig&ir t%l% [REVES HeS hgﬁgé}rs dl I(é(%f%}')lﬁgég Sgrgh?q,ﬁggw c%l agrhag held electronic
dictiBhffes rt%ﬂslht&@ Qf tRERES I workstABHEE flath AR, Wbﬁ sys'i‘ems and the

personal navigation device; a converged devi ce,
like.t he |ike. The user deV|ce can al so be a desktop
OIO%ng rna'Elvéc' glRpO(? ihe %ynﬁn? it Ogé’lf'fg} %f:%gmﬁg{e]: 8&%22 % ﬁlgther include

usmg athef dldpmy‘: h&pﬁdfcdehe ®6nifur, QeAs CRT dprle' [eY idispkyt prdfection
an carry out the functions descrlbed above can be
dlsplagwr et lkea hiksibisa apetrimilar typs ef meé@@mothw@mm@ﬁory 704, may be

usedE: grllhﬁe% Inté QU AR q? SaBagh Wik cg&%mﬁn ﬂ(t@r?%%& rheﬂ)’ AN bOtsed

purchased (or requeste out

1nch[dhamalpihmglm@'mﬂkdybaadsapmler k@t informatiow boiary) poanmhg devices such as a
0 a user . device via a wired or wireless

ed
mouﬁeelt’i%lf%?ﬂ THS ABBE 5F dIESFIORKSYe is an exanple of a
[01035%t ﬁﬁh@loémm&ﬁq{‘?élﬁ&s%@oh%'fe‘% préErah @cﬁk@wﬁﬁ:ﬁ'@@&orage medium
143] Revenue Shari ng/ Data Secur i %/ ervi ew [ 0144]
(me nmlonaﬁowdlthercqn/mo&bplbp@ usge ﬂ(gprdgm g gpputer to

ded
pert i E TR D ERRREE P I bt stion. FA Sl b gy nctuce
but W96t liMited MDY e bf dighirlidingBopyCdskssysticaisks, DVD, CD ROMs,
Initially, this would appear to present a quandary

magpifeerpiicahdiskseRRMiy EPRIONERPROME, @wpém%owpuc@b&% or any type of
ﬁ@ﬂg itors. Why woul d t hey

med%aasgl?( @% f(%lcl-)slt) : ot gcglgﬂg‘%ﬁgng%ul es in one systen? This

[0106] Shiredon m;smiev(ﬁ'dhcbmrﬁpmer badubla mediof (ard@)ithe presert invention

incliged by BVatp Sampiraliog bl e AaRAT o b CHORR P RO Pefiged computer
or m@&%b&%rv EnF RARRALIABIL PRI SIS &Xﬁ%}%}&de%k #HinBGact with a human

header files) as described above, which thus enables
user @abtheninebhanznt willizing thetregudts of ﬂlebmesenmvwmat euch safpvare may

ste er Wih corres di ng ,applicati.on
ineh GRS T AR s g ot Bpteyiang SPE BBt
UltidlateBy, blichnBoldputed rét@ibble @Sedid Rihe] indludedoFivia@s fifripkdorming the method
achi'eved thr ough encryption and | ocking of data files
of infqrfagingi @é@ﬁp@%wp@%@ aS[CMQWt]e 3po¥e.one- st op shoppi ng
[010@2%%%%8%& Ltenitnyfgr {:%léé% d egﬁlg@ é}}@':l aglleﬁl%iﬂnffé %n &Ectromc
dictiandgty [o® LSG] as41)35di‘ibbd abdve daeefaipoirtablefelataronic nlgvﬁe smhmume (ora

sharing.systemthat ca ke an LSC e
compinglioh-pEnpiy than pugd of the tpllowmgt 1 ehengh q%@&%?e 8fwifglgss telephone
y I
s BLAGR WAL 05, S ot S O D,
Palm® chmpntiggeddyyeei ardlor loy; athiandheddicdmariert, S@oitalkle ebntrmc divtionary; a

T T T o M N TN S —

a mdiRkRcdrdsr b as & asitanehnidRsl 6t digftall iged ﬂ%@éﬁlerﬁﬁtdh@@l Mé8ia§Ayer such
feasi ble. Three of these key aspects-nanel i/ dat a

as asPod®), ey mpdrndeyst.op askrspphisdoak @eadelrm £4m¢ eensolgha personal
nmut ual | y- beneficial financing (revenue sharing), are
descri bed below. [0150] FIG 3 is a diagramof an
exenplary LSC with revenue sharing and data security
features. In particular, the system 900 includes an
LSC 602 haV| ng, in addition to the conponents




[0151] Data Security [0152] Because data from

different |exical data providers wll be obtained and
worzme/0z6ad | abl e to the user side by side on thECHESI08/084755

conputer, it is essential that providers of I|exical

data sources feel secure that their data, cannof be
naw%ward@mcgeecor@m@ﬁﬂ%@e o5 s lakiec t ihsrhapr/dervigesnn atsn bg @ desktop

computbEIRh b ah QB 16t s oAt @nd i Pblhﬁ{ Aﬂﬁl@Me&@rDﬁ general,
£l i i A

Into t e| r
any 1@ Egorsm dslamtdavdigpqolrdmmodlon gombmaﬁm bf)dﬂvmgs ﬂnaa‘can @sry out the

funcf s RcrYSaRRPLF A e W AT oF TP AvFons
[0142F @dsoft&&}ééhbc?&ﬁeﬁﬂbﬂt%p@%m ﬁﬁr‘éﬁh&%&h% pu?&ﬁadgp(bair&ﬂested without

into the LSC systemhas its own |ID and ke
chargl, slepending yppmthe applichtion praviddnitaad downloade atyser device via a wired

or LR bR b, IS5 i SIS LA % g

softvadi€ td pereibRodai®e. | Nt o the systenm), lexicons installed
|nt he system cannot be COpI ed and used on anot her

[0143], (QVEIVIEW key will be narried to
[014&1;%1 %ﬁ& e%t c(::gﬁl }ng% rb'fogﬁl'l'glg lf(gélﬁréggéég%r}s;%%&l 'a%bés@s provided by

diffekant dewémqi)\h&ers hhdedritaihingtdifberbntsdata sirucamesefootisean a modular linguistic
encryptio ori.thm_[0157 Whenever, | exi cal ta .

servicpy wistes. dni lgfg hee\@aulwpmélme)esene RGUIRFY, 25 Echerally speaking,

diffekddt Be éﬁfe?s SOEKRA B &aLp hﬂ)@ﬁleg aRNBinpRAtord. EWaY vRY1S T want to

out Si de program or user. [0158] Thus, at any given
poolttheiedata hemodwlies il ongeslystein? | Elgs pmbld@nelseﬂotwwrbyénmr&m of an

se ked when in Mor eover ,
e Bt sk ol e S S CoBms TR g ot ner
[0148F ¢4l 8fta UBRYip&iam nfddbly(indPidin Briptiv@vdodes) aﬂd 'pﬂlisﬁig%ystem (including
access key at initial installation. This i's

headgy Blgprsdlegeribed @boyaravhigh thpg %ftablfé datagpeigh Wleldl sfrygtures to be
1ncofp%1°’§t@(i n% bl‘?enS}/s{ein, tt&%ﬂffé:? (Wthoaoéo'l‘r%gbdn‘fin&%ppﬁ%ioﬁ%faﬁework for

incorporating and displaying lexical data from third parties;

[0146] 2) data security achieved through encryption and locking of data files from disparate
sources;

[0147] 3) a one-stop shopping and demo capability, thus making a wide variety of conforming
lexical data sources available to the user; and

[0148] 4) mutually beneficial financing—a revenue sharing system that can make an LSC
embodiment financially attractive for both the licensor of the LSC system and the sellers of
lexical data which enables both to take advantage of the enormous gains to be made by
incorporating such an LSC into an OS and making disparate sources of lexical data available.
[0149] It is this unique combination of elements that make the data-sharing model of the input
method system feasible. Three of these key aspects—namely, data security, one-stop shopping
and demo capabilities, and mutually-beneficial financing (revenue sharing), are described
below.

[0150] FIG. 9 is a diagram of an exemplary LSC with revenue sharing and data security
features. In particular, the system 900 includes an LSC 602 having, in addition to the

components described above in connection with FIG. 6, a lexical data security module 902, an
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[0159] One-Stop Shopping and Denp Capability [0160]

Natural ly users may not be willing to imediately
wepmnd7migr eat deal of noney on additional i npeeT/Iretob&iek4755

dictionaries if they do not have sonme sense of how

much adding a Ilexicon will inprove data input and

activatiB€ EodeShodllé D@Mafleiclidardhdetaécesimddire FHE ohé- Bﬁbp shdSppmg (or
the current business practice, |exical data sour

econgmercpmpdile 909 and gdevenye shasipgapeduls 9 U Alse ﬁawé%to the LSC 602 are
o w33 R B VSRR 1, THIR QUL boincgracd

withdhabBacmay e comrett diratip oppiap e reapabiThe Ryaphival tier interface can be
usedttrg %{s{g yghégéﬂtuts Etg% 13{(;?@%?%%?8 B%? élg@%gtlél rdgseczlll?gg Qtfmovre Ar]go coupled

to the % 4r08n O ro¥ @f@ﬂ@m‘a [BRicAINBEAd uilel ROVIGE 9llga{vhlch can receive

acconpani es installation software, or at
revemshsiating ttrfdnnmeatoedrdnm t}prrownde rslgardxg\mM}a@%l ®éf the bSGafFOZ. The

urces. The e . Sour, ertaining to the
opertiiotiBe Vs compondt SRS ERrhen be doun! oated in
[OISQPUam&dnf%PV mat. [0162] If users wi sh to denp a

| exicon, then it is provided a narrra?e key" for the
[0152D chﬁtee data fpmredificomt levicahfaty praviders wil b%hbtﬁmpeawl mrade available

to thfe Y& sg% ggsgcge:)%r% thglg Q%%gtétre%?t[fgg%s%{émﬁ ?l}lelé ?)ggrwcgerg Bffexical data

sourbé%%élp;@rﬁtﬁé a8t their d&teﬂcahh@t Heevaipeornizkd. adthedvise, on¢ dictienary maker
SourceWsrds for that | exicon are . assig

d a i
could dligeally dcpmeraiathe aaw%@ntaﬁ@thal‘e%retlrw Mgkerdatotheig own database. An
and its
cmbb SRERESore s dafrd CAADITRE RO IRRIRE BRI CY: 1T e
[015834) ch&esteESE csyﬂemcinmg givea cosputeohas 4 ieique H2 whaohi tosrit to the

IS % reactjvation key, and fromthat point on,
ComP't‘tegr% E&gd@é(‘fs?dn the computer in question
[OISQF pyane E‘a!:ﬁ/lextcgll@a’-ﬂ so%‘rye 1Bbkﬁ?81rate‘af infol B0 88 ChySie/IMAR its @n ID and

orithnms may or the present "approach to
key,ddudl iseligiinct tgvomaaﬂcbrﬂmcaédataapummreﬂmmsi@mon will be

[015§L§ i gtr x&%g ?%rgtﬁ etr d1c 10{1%1%1 (wﬁ}clh cgﬁt; eveﬁﬁw%ds tth ?lyeeus%r himself

idenkifi¥d hutd Bcsporgddeidio the Sy@éﬂi]}? tesiotink instdled het}e&mémmaﬁmﬂ be copied
However, it has readily been shown that encryptjon

and peed pacaothst erstens hserjie theitsererity ey walh ba marmed &9 thafpmetter’s LSC
uniaE ?)?tack for woul d-be hackers. Thus, it matters

9 t( ‘e whether a bl owfish or two-fish al gorithmis
[015634Y, sOWhanmt asuseuﬁli lexicahdats Eitag rcht e escrpptod isieg, fooexample,

vent tealin | exi cal And because the
blo‘g p (g fi oaﬁﬂnggfg‘é’t PRFEYRUOR %5’6’2}tmdenc) codes are
[015;7!‘ '5?71 ue &PhdnRGeraOnpA data MBs MRibeihgtled BRHIR 1IST, tRsleRichiedhta files are

s inpossible for people to Share an activation or
lockeé ae that/they omnnod ble Vle[w@cl @4]8011413 outselequogramj qraisetany ot her

153500 DR I TR AP b hen ot

or 1dcREEHIRGBEE ustds Mdrb&Ekr,aBOY EanndtbtScopiedviddth @Y céhputer to another
textto-speech, speech-to-text, input nethods,

becaugnthy oot oy el geR DETYIdedridinigie @arSS@a phigitl installation. This key
is pr%@%g? 4 t{hc %ﬂwﬁﬁﬂé&%&%ﬁ&é? %r Pgs_{gg?a iy e Hh%gﬁhtoyorctlon 1s not

enmkgéﬁﬁ] To make the preparation and hosting of the LSC
h.the OS provider and the
oY var+ety of financial
[016@2l 'ﬂ.?gl?{ge?s 1919? ﬁteoca&'ﬁ qmnk'é@l%é’l? k5 engraeér@ziﬁf%lyof th&fey on
c I con purc rovrder woul d receive
additiosatahput neytaddt dictpmadenif algeer docnoh laa‘pa wifeswenset dfduoc\r inveh adding a
l'icensing the LSC system The | exicon provider would
al so be given a small royalty4percentage. The LSC
system |licensor can either be paid by the OS provider
directly or receive a simlar royalty percentage for
each Iexrcon purchased It |s the "W n- mnn frnancrng

1. i . o, . .




[0168] Paynment is ideally nmade over the Internet so
that the user nay obtain a permanent activation code
wo 200901819 exi con in question. Any tenporary demor/uS2008/084755
activation codes may be provided free of charge, but
they provide only limted use or accessibility, with a

lexidBRAAH iRipEKIcdREh ihPutlaBh BHRAT S CeySRmSfiAtidnaiiyl &t tHE San@Stime, in the
desired. ldeally, the | exicon provider and OS provider

curren Qusigess Pyastieen 1p>f1©ahd@@rsoat<:és edn berfeserd $q eyl wp ey gome from disparate
sourgééra%ﬁ%’? %/ In)%?ﬂvpﬁr? %Vgﬁa ma&eo a\fap%le 08k r @f&ﬁla{] 0

te-as S\ ALCh royaltres w e provi ded.
[01611D IG%Hdp@sSs thismitéraial dhfav@aélﬁtayoﬁfndop @h@]lﬁ;ng' eapdbalityran be provided

rickery is enpl oyed any of the thr arties e
S“Chéh%fsaélrle%%lsdaf?’g?%uﬁ’eﬁ esm%awn% 0 BETFS R S OB é%é#ﬂoglég in one
locafd:® \fbpe@(%@g n@ In iRASIRAED! B acddMEpaid iRy 68 @%steﬁfatlon software, or at

separat e rmation codes ensures that each part
a websiltd ddalécarsalt tb fplmaddm dnwaldaéxof:lomcalsiapaﬂouth elhe landaltShu@eS

ensureg that ea art Wi | | h t he re
pertBRE G T diaes Tt TEAsek NS BHATEDGF SPRBNe] i sperypted format.
[016[2? 1-17&1%3'%‘1519 Rﬁdléi‘ﬁd Q[bxufoﬂeth@ﬁ &is PrRwiedadmafiadell&l @ kdrshe computer in

| exi con nodels fromthe Web or an installation CD. He

questionsheaningthatlesiser file wildeayer ¢ gsabls aneamptherpomputer. Following that,
the ]%é) ?ucatgatg%ﬁlon d\é\fiiquﬁétrs] ltlgexﬁlga 2;% gﬁlo%teé)ﬁéﬁr{tg ¥he dl,%xe?ﬁ@%’ﬂf&gon but the
SoureBWads fobthadltxidag afd/sbighitd YaEats viticandadid) ©nde dbade\fhtlon date is

| exi con are tenporarlly stored.in the collectj
reachesl, dint dexiqonimey =8 longen bevised and ifs gaiss perrHavek o ¢ lexeme
colléclﬁgn dl?tﬂ% \.l ﬁr 5h%%9é§§ﬁ gﬁfcﬂ%ttﬁ?qexfc%hl the ﬂfylex&&il ?‘ve-lr_nl'bereactlvatlon

urchase the T exicon. urc

key,tahé ﬁ@& ﬂiaopoldmn, i reay boused ron\thedmmpumdn qu@ts)a rparmwntly.

tovi der are_not ed of th chase i on
(0168 deretentes Shgpdad FicsviiuaTe it g b aoRgen fughe Bresent
appragéi 13 dafhcééﬁm&a&%%é Q&tﬁaltlﬂﬁlénfeﬁ%i%ncvﬂhlb%wtﬂﬁm de@s&lelny Ideally,
e reactivation key Is purchase on-line, though
all dafabadep n\ell ha‘ems sepriatiecyrsythatlin thepmlikelyesventdhatane &ey isrdiscovered,

the (gg?rg W n8 ef &r@%&%ﬁsﬁeg dl[I%%%VZ \ 1}; Eaes rgz?(gféf bnﬁ% gﬁ&%’ tiat mrﬁnlon can be

madé ldé&ﬁ'@éﬁcﬁ%h hy maKketHigd enlikeRdavehiebr dtack éapvdiildlde hadkers. Thus, it
def aul t or block data, there is no such _choice

matigrsditile whether & blomdish oaswerfigh algprithm §s used safoneHs sufficient security is
proxg('kisdﬂo ?Ve[ép%%aiﬂélgé? Iﬁjéﬁ(gélag PQtLl Rﬁ'c% ﬁ&g éaesth fact \%’ébﬁ' 3hd Aatfvation (post-
dembcaitep afeainidliel to ttiee ¢dmeputer! dnewhico the(ﬁatd ie xnsmeék:d; inistigossible for

system as described in earlier enbodiments. [01741
PCOIAEER thagmal aqVRLGRAFURRLIVARSR $R¥epur chased. Provi ded t hat
Doy ! R ARRVFildHIEH th t
[Olén'ig%tﬁ) taktgh& %ng%?laéégpg Jf?%gsrlnggfﬁg? dat a poolaled in © onersiop
systd:rheMlodulgSJ imsisi @néem/iodbs LE€rnnterfaces[doscTibed hbovandhirer variety of text-

naon- CJK can be incor at.ed. i,nto
to-sRE PRTGHF Bt RO PR BT RAT e e el bter
reco%ﬁfﬁ\éﬁ rﬁtﬁtﬁ@esfc@ﬁw%%m ddhﬁldﬁ@mziévamabléaﬁ thifmlagier] anguage
earners and users, many of the features of the
[0165] Rgiverue Shagingvi ces Center (LSC) can in fact be
[ h f
[016%3 ﬁlé’r‘%%%f%% reggr%ﬁl ng‘#& gc?s‘?n:ﬁg oﬁgh%é[%v(\z ﬁ% Lzﬁ?ﬂ&ﬁ{rz £t both the OS
provadieﬁ adelﬁieﬁﬂaleﬁﬂfdﬁis@h piﬁ&bﬁbf findnciat arr@ﬂige'ﬂmﬁs caﬁ (be arranged
l e, both a conputer-based %nd a handhelglg
Hovesniet preferablve 6y caeh E5Sea PUEPaiedring O Wevidervepldireeops a small roalty
per L B B SUBISR 0 S oLk g wous
alsorteegivenc dmealbrogeltyeperoentagee The h§€ systamdicrinsey cameithes be paid by the OS
script in question. [0176] For the nost part, the sane
basic franmework and data struifures could be applied
as in the CIK-oriented LSC system descri bed above.
However, inplementation for non-CIK systens woul d
require a few rmdlfl cat| ons, as shovvn |n FI G 7

A PN A — —

o . o



[0180] It should be appreciated that any steps
descri bed above nay be repeated in whole or in part in
woeaen7ise perform a contenplated |inguistic dapEr/uS2008/084755
managenent task. Further, it should be appreciated
that the steps nentioned above may be perfornmed on a
provideR @lrectBr ordbdivd Delirgidr AfyAEE p&0éntadd B eachlExiPOSEEERSd. It is the
_nodul es, and units described_in the various figures of
"win- " dingaeingrenteyerusoaringithapwilimetivatp theddS makexste incorporate the LSC
. K . 1 . e
and (lcbb &1 ERETe Bei el ARorly 1R SEP WG fdpers adhere
to tht vterfidehod, system and conputer program product (i.e.,
software) for |inguistic data managenent, nay be
 hBawneniMethedand Payiment Guaianices e conputer, a
B B B R B anen:
activatiemeode, foathe AStiGroin quiestem. Any égmjairery democagtivation codes may be

dj gital .sjgnal, processaor har.dwi red el ect,r.oni c..or
providsthitedgr Ehilas RS seo ity MtfetubE R feoBStify, Fikp means
provitle@db arischtd S@nGueleMineted S56c4s RSirédl. Ridally Rhélextddproidér.and OS
or the like. In general, any process capabl e of

providep bedb A€ sysfeminsovidercare alh solptiedswhersa prrshase hagbeearmaads, so that there
an be used. t,0 i npl . [ .s 0of the nethod,
can gi/%(f glﬁ? lEJt?)ra > E%Wp%@?ﬁmg}eg%gggggﬁ%%r i nguistic
[OIQEM aTAMNegoNeTety an0 18 )suteithhiey thiokery ieempldyedby anyobf the three
t

the disclosed nethod, system and conmputer program )
partigs, yeheata ysek PaYs AgfiA @Kicen»cﬁaq%ﬁﬁaﬁ%@b%ﬁtcalh% PHIdER aljthree parties.

i t . j .. ) 1
he SRR bkl Kp BRI BH tho bt SRR NG i whons
lexigbenie pojoheset], ad\thusomsenes that each partpwitl knperthaithey ae tacewing their
c(a)de t hat c&g beoaused on a variety of conputer
agrepd-4pem g olAe BF4iLS i vel y, enbodi ments of the discl osed

[0170F T 8bratfors (R Mse PN OFRWr St s A&Hi&4H ROAIYFHmItAE Web or an
I 1 ngul stic data managenent can be i npl enmented

instablation €. yHoor sheithen ¢heosesraideme (ifiso desiretlbthe pxedwst, eipon which a
om0 159 i B T A B o e uniue 1.5
on tIRBRRHTEWOLEdsHRdRE i digvideaded texiqpnete tathoedrile torad i@nkycollection of
requi rements of the systens, the Eart i cul ar functign, i
lexemeg irothe gyyiernt Woen ghe dsgia Realod espiresa thgdaicels sgraeyed) from that collection.
R e
providerpanddrSQ sargicaspror ddriae nbtified ofthaipstchasedadt santivedign (fpermanent)
can be inplemented in hardware and{or software usin
Key B RORABADSIG T 0&&%&%%@&@%‘%@_@ Igveieroligion. deally the
reaclEM08& %gﬁreﬁasg ShINR! Bofiph 511998 t@hsRiShI\RAY als bé mall® available for
t he appPll cable art fromthe functional description
thosplaskingedcdser ei n and with a general basic know edge of

conmput er ;and/ or. li nqui.st4c arts., [018 Mor eover., .
012 TR AR b ot Rhish B S aiteulialsd aald Elpd BafPtRomaricany
avaiG® HhE WwhivhQ8 kadp maasIsst ddailt. | Foibldcktdata, dkéis no such choice. Block

managenent can be inplenented in software executed on
datags phaygr asransdingeii shesengon ¢ispley.conput er, a speci al
r [ d.cr [
o1 LRy 6 AT AR50 suflp L i 404 B0
incopsorated oy @leatontofexgia in drlygsidacs doscaibpé irsemhér embodiments.
computer such as,a JAVA(r) or script, as a
(0143 A Gnol B amoryles sy Sedurghasen. Paveipne st iy Rentarm snthe
. ¢ | .
e e el RO AL e AT it pooled n the
lingbistic sqpvieeecentd. by physical ly incorporating the nethods
for linguistic data managenent into a software and/or
hardware system for exanple 3 conputer software
program an electronic dictionary and/or transl ator.
[0184] It is, therefore, apparent that there is
provided in accordance with the present invention, a

e o o o, r




transformng the | exical data fromthe first format to
a second format different fromthe first format by
w@s®pgmieny t o each conponent of the inported |BXI/Us4008/084755
data the data structure marker code val ue
corresponding to the | exical marker code for that
[0176b hpardint enbodimdnbatontCK lagguapa$ catabbeaintyrperatdd iatacthe linguistic

conppnent . can he recagni zed.and, t he. conmponent can .
syt AHED GRPAESE s EEhabEY BRI TG AR OH oG o gest Asian
lang BB &S ARd Udrd Srandf the feature3loPid WinkiStid SAVREPCBREr (LSC) can
~ lexical data in the data structure according to data _
in fagt baapplied withrequal suenges tpaiserssind denenars enetherrlaeghapesy inshiding those

dat a..bei ng stored i.n the co for.mgt. . 2...The. met ho
whoffP e e By Sy S AP R B S JpP Bl bon
com?ﬁt@r-&fse& Bed & BhddhelddedtivpiRSdevidebak&l €@s164 of the LSC could be applied to

ree- endpoi nt count, radical classificatiaogn, core

Westsomppogeees.cTads prd dhg G usidifer e gelicctinn of lexames dstye system
woufdHe&d tFENLA8rRd o?lhé?élﬁﬁg@&ﬁﬂénnih? { OB LSt 45 88&tion.
synonyns, antonyns, sanple sentences, usadge notes,
[0176] ¥ onthe gnosapart, niicosanmet basic, franseeworkl ahd dgra agectdes conlt ibeapplied as in
Seco anguage trans]atiqns. 3. nodul ar
the fﬁﬁ‘f—%a}t@@ﬁ%}? SHApBesEthed ﬁ{“‘h‘@ ﬁowwmwﬁfgwemme;@- nqngeK
systenREEIH 8EfhiRAkWRh S ficdtdBs S¥ShEWh RPFRY.I7S1 Ng:
't nking control neans for receiving input froma user
[0177b Thé hindyvritingl reedgniion meduie ropticd] chaptter wcognitiof module, and input
| exi cal dat aur ces h.lexical data source, havi.n
metigf e, SRYE A HGF R wiIR gk B ore A SHEER Y tdtandara
orth@RAHyStRNlaHB@IpS ih GliestBNECPEtLERNE] Sd8ees BPlebeidatduld be tested against
structures for storing data fromone or nore of the

the merphelagicalpasses furactisl snellings (Fhis differofromdhaCHE sydge in that the
' X t S alel [ S
CIKG i Bbploy o romalPh o T Ui, AR ok B 1ERF chiBbent the sounds
of whintds Beihg irgiua) ddeanshdle] tha sext-to-speecld atidispeatier@ki modules interface
) ans far integrating the stored datg in each data
Wlthgﬁwaggeeklgséef PRFemit 89%@3&%6 K yapian-n ) iy isgase the
i : r -

rop e bt TRAR oL fing P el BRCIRAS 178 She i oAt or
phoregye mpatsentafiornBecausa of thekdhgsomenbnodhoswpypmd, ihty iokpbeant that such a

found in the lexicgl data sour.ces, together. . wth .
represfiiaton B BPAEHRIGE <Fed #HEr Presap e EreRLsy gt ik framle, in
som®Bhéliskhelifed$ EotfaadRghight sound thél ephIMathaPGtheBRaRe phéemic

designating, in response to user input, a subset of .
reprgsendpeen. Hausathe phpeenpis gepresentation wepldgyamap & bath svprdsalg Tamnake this

[ l.exl C [ ' .

possEif, (U Bk thos S @il R RS L Byt prhographic
spellixys bas glem ghargniio stidagn éq@uvalaits that wotildbeescogaized bataekt-to-speech or

for use by the user, wherein each yecor or r esponds
SPee%th'_‘eﬁSh@ﬁé’tﬂFc SHPS%IH/@ Astiiiondnles wapidinglude ¥ rabﬁm trepysgent
. I .
e AR HE, SRR GRIRGAT BRI ABGAof e g
and pladoiemioreatesérgatiarabsed at the phomnuieistteamsyingerfaoe The relations of the NLP

originati.n exi can; etrie s for .
modfies i B6ieiG e Huthe 15 e OB it B AT R0 i of the
systchindrd, 8¢/, ?@bro@ﬁfeaﬁr%ﬁbﬁ ERRLALE b ARt (Rlidesd Ak &SOUREES character-
may contribute candidates for input to the input neans

baseqjiderfacesontdaisoke inpladedbaseriagthe vasgerith the CJK version.)
[0178] A variety of features not normally implemented in standard input methods could be
applied to non-CJK embodiments. For instance, by tracking user input, it would be possible to

assess the user's vocabulary usage, and to compare that with standard frequency counts. Doing
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di spl ay neans for displaying said candi dates for
sel ection by the user during word search and text
WO 270619 summary tabl e generating nmeans P@OI/US2008/084755
generating a summary table that includes a basic
nature and characteristic of individual |exicons

so coul @b&MsirfictivRCespYShIBMIT it amb APFdrdnt dhas PheseMBANGrde®t surprising
di spl ayi ng | nfornation contained in said sunma

gapstimpbeabulpry (Samethieg that isinek nregmmgs withsesond |1951igﬁa@yleamer8) Grammar
or spgﬁfné@g 1st&9m+lﬁh ggﬂ b{e ava1 ableao { @1% grveﬁ?ﬁa? g&’éhosg{)jﬁq{lput would be

ron ru |nea €s I'nfl'ections a

tested @paiv@tthomsrphoiidal par‘sérr V\Elﬂdimdtymdﬁﬁg a0y €kpettad snffeoteddorm could
in a | anguage corresp ndln he I cal dat a;

thereyppm e Haggsgitertevisah . 284 pos 65 9qul epa@g}dsﬂénm? fyina
sepafa%%ﬁ?at)g@q)ta A o SRR BIUIOTR ﬁ%} g@ﬂldfl%rvgﬁls%E fl&fesstt%)ﬁ'ictlonarles and

e user using sai rivatron ru
as somenafithh dictghasis nygintehedtilngual) dte wonweild bokampdiatds @ reverse, as in the
wor ds mtheir citati,on to, the.in et d for ;
CIK §Bia Bt m e E iEof SRmoPh o Byledrirel advaniazedlo applying
such%eabﬁfoﬁcﬁ he 1@@@&@8&&9@%@%&@3%& pasest o fARRIakaEn
based on potential matches in the | exenme collection

implementingd @ onepteddS6unt i nfl ection or derivation input

[017§],VII¥ %ﬁrﬁ%&ranLgc c-ell-rrl]gcc_ g (#C%Ee PSltl rﬁx?[h%(issfyaﬁhe e?fN o'I%ialmrl%SS for

conpri-si ng: I'Ts

langwgeybm@sﬂmnmm&e tiepdnese, and Koddananal ysi s modul eto
ically analyze said input text and reane from
lﬂlsﬁhltéhwéshbe @HPIF@@tCQﬁ]W@éY ﬁ'ieahéesslﬂb%daqbw Apvitberepeateddnvhole or in

o GGG PGP A B B B R o
apprediatbd ehat theestaps aointiendd aboye may be parfemnaieh 4 grglebuisgibuted
proc%ﬁ%pl&sjt irqe,]d;e:gr}%%:eglﬁeg 8151tels %n ts ctiescrl ehin thet ga)%}ous %igures of the
embodiments above may be dlstnbuted across multiple computers or systems or may be co-
located in a single processor or system.

[0181] Embodiments of the method, system and computer program product (i.e., software) for
linguistic data management, may be implemented on a general-purpose computer, a special-
purpose computer, a programmed microprocessor or microcontroller and peripheral integrated
circuit element, an ASIC or other integrated circuit, a digital signal processor, a hardwired
electronic or logic circuit such as a discrete element circuit, a programmed logic device such as
a PLD, PLA, FPGA, PAL, or the like. In general, any process capable of implementing the
functions or steps described herein can be used to implement embodiments of the method,
system, or computer program product for linguistic data management.

[0182] Furthermore, embodiments of the disclosed method, system, and computer program
product for linguistic data management may be readily implemented, fully or partially, in
software using, for example, object or object-oriented software development environments that
provide portable source code that can be used on a variety of computer platforms. Alternatively,
embodiments of the disclosed method, system, and computer program product for linguistic
data management can be implemented partially or fully in hardware using, for example,

standard logic circuits or a VLSI design. Other hardware or software can be used to implement

embodiments depending on the speed and/or efficiency requirements of the systems, the
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a first graphical user interface to enable the user to
sel ect which remaining portions to retain and add to a
WG apphawsent ary | exi con; a second graphi cedT/US®DS/084755

interface that enables the user to associate |exica
information with said remai ning portions for storage
particnlag findtien ppi/eme padicylat sofiveare or hardware systegy, oriergprogessos or

. for storing sai.d new l.exe as, user data.toget her
mictp o PY R, 3PS P ab TP BRTRIS o JrBL e eI o0 Fomputer
prog®ath PrdR¥ERE SngulFid ddty maAdding &6 be implemendtEineiaPdWeE d/or software
and characters not corresponding to any entry in_the

using erekpown Pt later idevelened sysfems of steftuay deyiseseandiqgsoftyprerby those of
ok L B8 SoRE RS BT R i
gendrﬁmﬁile khewitidae og ‘r’hfe [Templiey ancHoBl&ingliF}ﬂiclaﬂ:B.g uage .

transl ati on, .aerin 1aon,  a r or a r
[0184, M‘Vﬁ‘é‘{er’aeﬁ%b‘%#??ﬂfﬁ e%ﬁﬁﬂe Ssclgaedimebpd SVE%%%@ Pefpputer program
prodg.\gt?r(fog g*l%lg%t?tt & Hlfangégﬁiem Sm HeUhipieent R bR WA exBBRAEFon a

Ing user data to a céntral |ocation; means
programmpé gémmralimypaesa cemanien atspecialgfurpase congtitgr,farmipreprocessor, or the

. plurality of.users to detern ne repeati tterns of

ke 4136 s e SR Ra s Bt O e qakpe G0 Ameied as o

progré lef®BddeAnh I FaEthal &mElANHeREd HIA VAR oCOGIHRHL, dé%8€source
data | exicon for use in the system wherein the

residing P alseryen ergaphicsanorkstatiomab Agabieembegderiiag dedicated processing
i.ncl ude..ne r [ n S d .
R T L

incogfirthpSthe mBtholb €origulstic dhtaxhamagermsts iidagbftehal andAr hardware
further caonprising: neans for encrypting | exical data
systemy fok exgranie a spappter geftvigre pragram gstronic dictionary and/or translator.

[0184] It is, therefore, apparent that there is provided in accordance with the present invention,
a method, system, and computer program product for linguistic data management. While this
invention has been described in conjunction with a number of embodiments, it is evident that
many alternatives, modifications and variations would be or are apparent to those of ordinary
skill in the applicable arts. Accordingly, applicant intends to embrace all such alternatives,

modifications, equivalents and variations that are within the spirit and scope of this invention.
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means for decrypting said | exical data files when said
files are in use; and neans for | ocking said |exical
wal2am0a/0fGeiees when decrypted and i n use, WPIET/E52008/084755
said data files may not be exam ned or otherw se
expl ored via applications other than the system and
wherein proprietary | exi caCLadMSs i s saf eguar ded
t hrough the encrypting and | ocking. 9. The nodul ar
| exi cal systemof claim3, further conprising:
What R sinf@ i€nabl e text input candidates to be |ooked up
using a word having the sanme neaning in an alternate
| anguage, wher ei n whenever one or nore bilingual
or Ltilingual data saurces i§.ncorpgrated into the
1. et ormEosand o d e e et B TR mps odher
t hafyvidifg leRlcABdata HPMirst BRENAAHUR ledidal dBREinBREiHga plurality of records,
| exi cal systemof claim3, further conprising: )
eachfrp¢aré having aplurality fof cermpeneyts itk cachposipesen gorrpgponding to one of a
ndidat h.r &S ' . .
ol BL AR EEF P 53 ibealt SupbOdeH o aBTith  lxical marker
codé ddetebystindthgab tllheelasicalm 9be af thar cbreporsat; nmenbership in
proper noun cl| ass,. menbership in place name class, .a, .
f r Bepiheg 2 beadst rectign nchuding s rferancer o g d&taoaﬂjuemr?ﬁwsnpﬂon having a
plurMﬁg bfidta Elﬁl&tﬁl%%gérr&dé Lhil €S %%chc(?a@c’gétﬂéhﬁe *Tlaflzer B¢ Vigs
characters or words corresponding to the filter
corrapphdinglto drik. of Theploradity off lekieali markesgosics mmad faid Isarighutd, constituting one
fur r. conpri sing: . ans, for | ooki ng up
ofa E‘ﬁ&ﬁ‘gﬁf‘tesﬁ%‘%‘? Wgc"gm}?ﬁ%’?‘ﬁé{{ﬁ% SISt oke- endpoi nt
valHsorad theaBdcIfet ri ng conponents. 12. The nodul ar
| exi'cal Systemof claim3, further conpri

si ng:
o trestoming S1edexice dlatagom et st foret tiaserargosnattferent from the

ext input candi dates according.to ri.terda,
S S P BB ey g s
marlkidd B6daESue rredpordiing ©fthé RXicaPmafkat odeduf that component, such that the

lexical data type of each component can be recognized and the component can be stored
according to its corresponding data structure marker code value; and
storing the transformed lexical data in the data structure according to data structure

marker code values, the transformed lexical data being stored in the second format.

2. The method of claim 1, wherein the lexical data includes at least one of the following types:
stroke count, free-endpoint count, radical classification, core component classification, word
class, word subclass, core meanings, sub-meanings, idiomatic usage, synonyms, antonyms,
sample sentences, usage notes, etymological information, second language definitions, and

second language translations.

3. A modular lexical system for searching or inputting Chinese-like characters and words, the
system comprising:
linking control means for receiving input from a user to link or unlink one or more of a

plurality of lexical data sources, each lexical data source having an independent data structure;
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13. The nodul ar | exical systemof claim3, further
conpri si ng: nmeans for displaying associ ated
wo eopoae1dat a corresponding to a word or char aetBUS2008/084755
stored within said system when the user places the
cursor in nouseover node over a word or character

di gtaaiastuRbehbRtish hRaRs for Fnerdti JHe @ nitire UK s@ddtures for storing

system of claim 3, further conprisi nzg; a )
datadgroaphneen morser thelewicaldata sovrces én @ plurdly whéata storagg sections;

9r Qhh Sﬁg(qugl%glhgircgﬁ méeﬁgiff*ld‘@édﬁatilgg% ?tﬁ%ﬂ%fg %F ﬂfe%tstoru1 §ata in one of the

charac el ng Cl assl acc

datas®lrgetdetivnsshor t cut means to trigger grouping by
radi cal ; shortcut peans to trigger, groupi ng by cor

€ .
cofpigrgRgration Bispu lonEHsRIating e Sioreddatp in£arle data sforagg,section into

hier&OERANEA sthRep@! d or color at the head of a row, with
characters or Words classified by that radical or core

c onpgmgatingfrodane Warmgeating tah eggregate whldacgion of lexemesfsaid collection of

honophoni.c candi dat e racters ar rouped accordi .
lexefigS EABPSi AP O LRI K67 G0 M OA e L  the lexical
data\Wh&C8d, Bodettitt SvidfcrOQTBRRARECIGRORK AL @fia S RccBiR WARSh said keys are

according to the constituent radical or core conponent

foundf the first character of the candidate. 15. The
rm(agsligar{atilng )ﬁile%%é fosr%%EiEHAtl%f ) ﬁll r%éﬂgn% tofdégll ilﬂs{lt, ggﬁ{%@{ <§f| 188 cal data to

be used;

means for creating an activated subset of lexical data, said activated subset comprising a
subset of the lexeme collection corresponding to the lexical data tables designated for use by
the user, wherein each record corresponds to a phonetic or phonological search key for which
the retrieved values correspond to character or word objects having an orthographic realization
and additional lexical data as provided via the originating lexicon;

retrieval means for retrieving individual records of lexical data from said lexical data
sources such that all said sources may contribute candidates for input to the input means when a
search key has been provided;

display means for displaying said candidates for selection by the user during word
search and text input;

summary table generating means for generating a summary table that includes a basic
nature and characteristic of individual lexicons stored in the system; and

summary display means for displaying information contained in said summary table.

4. The modular lexical system of claim 3, further comprising:

a table of morphological derivation rules that delineates inflections and derivations
possible for each type of word class found in a language corresponding to the lexical data;

a morphological parser that identifies possible word stems and corresponding citation
forms out of text input by the user using said derivation rules; and

a morphological generator that converts candidate words from their citation forms to the

inflected form corresponding to said text input by the user,
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a set of alternative reading fields that store | exene
readings with |l ess precise data, including |ess
wee@ews14 onal desi gnati ons or comon spel | i NngPCT/US2008/084755

m st akes; means for indicating a degree of tonal

representation or spelling accuracy required when

i npmt:nenm@xe spstem mgqogglzs:aami wgcmandldates bagedrozi mt@tla}s@atches in
secur.e .know ed xene tones. i.s

the et TR PR B p P e R gt fLghm Hpliy i

nore advanced users can be given femer candi dat es

during text input. 16. The nodul ar | exical system of

claim 3, further conprising: a graphical user

5. Th@hf‘orgtlﬁf fexﬁcﬂ% ?é?l?pf Qink Qeﬁ}l‘{ﬁ%ﬁcoﬁfbtﬁ %pse the type of

sad™ I nput . onic dictionary
comﬁlrstse:m @uffar ﬁor bcldmgqrrevmusrlyerrmuytext;upl ed to the
proces 1?1' urality.o i cal ata sources st or
"t R vt pg e PR Ay ar s B Mt 10 pLiemigve Bom said text

buff&%?%%rtﬁfns %? kfd hrﬁ?&?f@(t fat chﬁﬁits{)&ﬂi to words who@HePihiddH can be
device for displaying information, the output device

detetmained)based ph saidtderivationgulss esé the; citation forms in the lexeme collection;

a second text buffer to store remaining portions of the input text as unidentified
lexemes;

a first graphical user interface to enable the user to select which remaining portions to
retain and add to a supplementary lexicon;

a second graphical user interface that enables the user to associate lexical information
with said remaining portions for storage in said supplementary lexicon; and

storage means for storing said new lexemes as user data together with any said
additional lexical data associated with said lexemes input by said user,

wherein words and characters not corresponding to any entry in the lexeme collection

are identified and stored for later use.

6. The modular lexical system of claim 5, wherein the additional lexical data includes one or
more of a lexeme reading, a meaning, a second language translation, a definition, a word form,

a word subtype, and etymological data.

7. The modular lexical system of claim 3, further comprising:

means for uploading user data to a central location;

means for performing an examination of user data from a plurality of users to determine
repeating patterns of input for incorporation into a communal user data lexicon; and

means for downloading said communal user data lexicon for use in the system,

wherein the lexical database can be continuously expanded to include new words,

proper nouns, and other terms entering a language associated with the lexical database.

8. The modular lexical system of claim 3, further comprising:

means for encrypting lexical data files when said files are not in use;

42



an input device for inputting readings, making

sel ections on the output display, and operating the
webmenrwm ¢ di ctionary, the input device bei ngpcDUgi06gl084755

to the processor; and character data with fields

representing constituent core conponents, radicals and

ot heandfon deayptirgosidlReithBdats file khed 3hid €les @0 th wedpal nt
val ues wherein sajd characters _and conponents are

d
cl &sans fosdpckineciais Ingicelrlats vilsg ahem desypied ardiftusind
r eGiheleid Shid 85655 ?fﬂ%%&*y ndele&hRidel O bﬁéfﬁ@é 8)%9%1?d S ppfiations

are | ntegrat i nto ‘an aggregate collecti
othet theemessystehgnad n when one or nore | exical data sources

are_chosen hy a user,,said chosen, ] exi dat a .sources., .
o SR P BteR R EaL s SR AL i btel The SR PPt oeking
consi dered deacti vated, and wherein said character

data classified according to stroke-endpoint is |inked
9. The mddulandexdenl systeraioheldin A, fulber eoxeprisings| | ection in

collal i e o Bipus SRR Sl B SR PE Sl s B g same

meahingiiy bl biddrn@bdngadgy s via first |inking information,
and the head character of each compound is noted and
| i Hbeepin whensyver ore oriraers bilineapkerrayltiliagusl ¢ata sqweesig incorporated

_ L Lo o T . b
o 21 R4, RIS 0 orkE i CLRE P e Q0B e
| exi cal data sources into the electronic dictionary

r incorporation intq the |lexene collection. 19. A
10. a‘gﬁﬁﬁ’a@%" geé‘boaij?yéfq%ﬂéa?m? gﬁ‘lﬁﬁ%&%}%ﬁﬁlﬁd users of
| angHAGYeSTOPHRMNOWS B8R Res! SRRt CRAYIARE S8 ch £eBSlts are filtered by
di ctionary conprising: a processor; an i nput
somel extietien sdected bis the user, paid eritbsion apleding at lngst dheof owardslass,
men%b%?sh&pnﬁlu;}rogeer\flloﬁr? c agsl, rr]r%m%%ys%pe% ptlé)cetnra]lrenepc'iaosg,easfsfgc{u;ency cutoff, and a
technical field of origin,
wherein the resulting filtered candidate list includes characters or words corresponding

to the filter applied.

11. The modular lexical system of claim 3, further comprising:
means for looking up characters using a combination of a stoke-endpoint value pair and

recurring components.

12. The modular lexical system of claim 3, further comprising:
means for color-coding or otherwise distinguishing text input candidates according to a
criteria, the criteria including one or more of word class, word subclass, or origin of lexical data

source.

13. The modular lexical system of claim 3, further comprising:
means for displaying associated lexical data corresponding to a word or character stored
within said system when the user places the cursor in mouseover mode over a word or character

displayed on the screen.
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a di splay device for view ng choices and di spl ayed
data, the display device being coupled to the

w@emeewsoy ; a nenory coupled to the processor;PAT/mRI0NE 084755
control neans for |inking and unlinking |exical data
sources in response to user input; tabl e creation
means for creating separate tables for storing plain
or bl ock data sources; data structure creation nmeans
for creating conplex data structures for storing

14. @hd imedelat leatcabsydrirtofsdaifrcE Surther compéisidgt a structure
flag stored in ry.toindicate the structure, of

th , .
t hd gephicabsen ﬁlt%rfagﬁ ggr,ns%keﬁ%g Mheiferdorarereiierastarnpy radical or core
comPSHeHE Bt Hafdctrs 9%1%%1 Klassfid .c&fd?l{gﬁtg_tth@§ tidal a;

etrreval neans retrieving individual records of
| eshorlit vhadres tb trogpes grodiplnetiyoadlicalat a sour ces such t hat
sai.d sources contri bute candi dates, for input when

a SOTCEHMERS 1P HL885E BIOUBIG Y FOIE COMPONEn g v t abl e

Cr gabla MeABAMOi§ Ny HLHIRdaRbE e Bord f 1 BAPbECIIHBt the head of a
summari zes the basic nature and characteristics of

row,iwith shagastrs pewpiisekassified byl thanradieal eyenre apmpenertfojlowing in the row,
Sy D5 SR L PRSI A

constifiche@tlicanor@ord etepomenthased on a plurality of
different data sources, said | exene collection

colpeiedt ks ahomephepiscandidatenens sseied ROqaading f g copstituent radical
or chQ gor'nﬂ%e k Sif‘tﬂle ﬁlrﬁ)ﬁh }:teld@ittﬂe At &RS and

cross-references to data specific to the |exical data
stores in which said keys are found; neans for

Si ting. which | exical ta sources are to be used
15. 68 gt Rtich ey Sfom SRLpBr 3 AR GO Rl means
f op séiffiafathhiie ﬁ@diﬁg feMR e sOHPRIEmO fealiBs WEHEABR precise data,
~collection, said activated subset conprising a subset
inclusling less protisd tohehdsmignatains oc commonspelispungiales; t o t he
| eﬁegr?sl fo‘fj ?r}d{f‘catci%g lated%gl%g R r%grefsgnrtat'ijosneor%%eﬂilr}ge agcsﬁ?a{c;y required when
inputting text using said system,
wherein a user with less secure knowledge of lexeme tones is provided with a greater
margin of error during text input, and more advanced users can be given fewer candidates

during text input.

16. The modular lexical system of claim 3, further comprising:
a graphical user interface that enables the user to choose the type of encoding used for

input.

17. An electronic dictionary comprising:
a processor;
a memory coupled to the processor;
a plurality of lexical data sources stored in the memory;
a lexeme collection;

an activated subset of said lexeme collection;
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means for enabling associated |exical data
corresponding to a word or character stored within
wa200d/070eput net hod and apparatus to be di spl ayBdr/vkmns/084755
the user places a cursor over a word or character
di spl ayed on the display device; and means for
di apbayindevitetfer dkplgying infognitionnihdioutien devicd beihg cnpléd to the
nore than one match is found during the inplicit
PNW@@QEch conduct ed during nmouseover node. 20. A
v r
gi’? EE Hsgxg 1]1 H%uggl r@a in%ﬁ@g%@l t?(%nessogi t{l%/ g@tbﬁte&%lay, and
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a honene, se nterface th abl e d
Rl datc i A o eealing eooHHERRPe Sopons s iadisgls and other
non—b&@l&ﬁfﬁ%&iﬁ sﬂ@ﬁéi{f?ﬁuésoaﬂ?f QpERt FalaROKEG MBI characters and

i nput/out put net hod a character interface that
comporEhisege glassdﬁetd Fegoideng to s@ekwmn@i@ﬂu@rand dequiieg egaponents,

tical .character Lti.on
conbeRi PR AR HEt S irs IR B TRB g chfcion of texemes
chamafiewieabtk ¢ Mekduitdlden sb&lféegmietch@srenlblymﬂseﬂ@aid|chosen lexical
that converts characters i nput usi n% a stylus in
datamréwe yelidaied for sraseh, eHtrthe reapainder being can%qrﬁféé%caﬁated and
r
¢ SRR LA i Gl @At o8l SerkdBoint iy linked o the
worc&g@hm&ﬁl in gxedakané calectibreint duch dwagrrthat atlicohstunart chsracters of each
col |l ection_of s or gani.ze ho
comBundes hoted and TRt RALfo S B BB e inking
infoln® Hparﬁlfthg H@J@&fa?d’cger WE LD BrPBEn®ls rﬂ')‘ﬁirdeangfl11‘!1(@&j te@k individual
readi ng, or the stroke-endpoint nethod of th
chMMarwﬂaSbmlddmkmg\Aefwmaﬁnon and a nor phoI ogi cal
anal yzer having an inflected word parser, a set of
derivation rules, and an inflected word generator.
18. Zhe eltbRorié BRttbBArY of Skalrf i1¢ ertbendoipringahédndf@dmporting new lexical
further conprising a touchpad i nput deV| ce that
datasaurcesingthg @leytr@p}é digtienany far ingprperaien ée the lexiree srlestion.
and an absol ute coordi nate node, such that novenents
over its surface will nove a cursor relative distances
19. angbnehute@ized ditsionayfesipamdisragd tisert beladpsdgan ephiyihg Chinese-type
direction that an object contacting the touchpad noves
Charé?ﬁ%‘is’ the i dirtioBYY KAEWISHEr ating in the rel ative node, and
SRS the cursor absolute or proportional
d| stpances ‘and directions when an object contacts and
rmuempmw devisafod atuserah pauyidgieputt to e dintioraey, Absinput device being
sel ection neans for selecting between

Coupg%g@tb_? Br¢B5PHi nate and rel ative coordinate touchpad
0P @Iddpl YU NRAFS: viewing choices and displayed data, the display device being

coupled to the processor;

a memory coupled to the processor;

linking control means for linking and unlinking lexical data sources in response to user
input;

table creation means for creating separate tables for storing plain or block data sources;

data structure creation means for creating complex data structures for storing
differentiated data sources;

a data structure flag stored in the memory to indicate the structure of the data being

stored, said flag differentiating between plain, block, and differentiated data;
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22. A linguistic services system having data security

and revenue sharing, the system conpri sing: a
w@bapatiety of | exical databases, each | exical PeX/ERASE084755

having | exi cal data prepared and inported froma
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Y5 61Pg’rily into the system s | exene coll ection;

MeaRand OF dégitiAg Whih 18Rical ddednsdek atd t0be WBEEat a given time in
according to the pre-determned tine period and
IrespeuSAHY Pig LMBur chased | exi cal data fromthe | exene

¢ Oh‘legﬁst fiof ﬂididggﬁg an Eeﬁva%?it bl 3B HRSE e&tﬂe@t'c}d, ¥k b@vated subset
codes for sali at a; means for notifyrng I nput
comprdihgal sydrsoto ke total fexeate dodjestiont conegpomdingao thealaglical data tables

d N exidcfal d:ﬁga gr-ovj der of the purchase of |exical data;
esigpatpd for use by tha¥sffe sharing nodul e adapted to share

I eYRBNER BRIMING abdoRRdSEHibal HRIaoB@Sp I @B a RV o8 BRaracter stored
an operating system provider, and one or nore |exical

withitegaid ippuiinetbod and spparatysiobs displaygd gdwe thet wsdr placesiagivrsor over a

he .purchase, of .l exi cal .data.by users. 23. The system
Worci)?rcéﬁp ofr 1splpNed 8?@etcﬁ§ﬂ?yn ?ch‘ﬁy%%uage i s one
enfeald 08 dRpla@ingQiatdasiahtitsi ffdn Giffey&it @Riddns iB@6reahan one match is

Chi nese-type characters. .
found during the implicit search conducted during mouseover mode.

20. A computerized linguistic services center for learners and users of languages that employ
Chinese-type characters, the linguistic services center comprising:

a phoneme sequence interface that enables said linguistic services center to interact with
a speech input/output module to provide a spoken word input/output method;

a character interface that enables said linguistic services center to interact with an
optical character recognition module that converts written text into streams of individual
characters and a handwritten recognition input module that converts characters input using a
stylus into streams of individual characters;

a collection of lexemes including an interface to data in third-party dictionaries and an
aggregation module for aggregating data from the third-party dictionaries;

a collection of lexemes organized into homophonous groups;

a character lookup module permitting the lookup of characters using a one or more of

radical, reading, or the stroke-endpoint method of the character lookup invention; and
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24. The electronic dictionary of claim17, wherein the
i nput | anguage is one enploying a letter-based witing
waymbemeinst ead of Chi nese-type characters. 2BCT/UR08/084755

conmput eri zed dictionary claim19, wherein the input

| anguage is one enploying a |letter-based witing

sy & h@ipholsgied dnalfyzéhhaviag antiyfhetadhasd qlaeses; .a se6E defivation rules, and

| i ngui stic services center of claim20, wherein the
anmﬂ%@éwﬁg@sﬁ@@ox s one enploying a letter-based witing

system i nstead of Chinese-type characters.

21. The linguistic services center of claim 20, further comprising:

a touchpad input device that can selectably operate in a relative coordinate mode and an
absolute coordinate mode, such that movements over its surface will move a cursor relative
distances and directions corresponding to the distance and direction that an object contacting
the touchpad moves over said touchpad operating in the relative mode, and will move the cursor
absolute or proportional distances and directions when an object contacts and moves over said
touchpad operating in the absolute mode; and

selection means for selecting between absolute coordinate and relative coordinate

touchpad operating modes.

22. A linguistic services system having data security and revenue sharing, the system
comprising:

a plurality of lexical databases, each lexical database having lexical data prepared and
imported from a lexical data source according to a hierarchical modeling language for character
data and word data;

a lexical data security module adapted to encrypt, decrypt, and lock one or more of the
lexical databases;

a lexical database access module that logically associates the linguistic services system
to a machine on which it is stored;

an activation code module adapted to generate a unique temporary lexical data
activation code for one or more of the lexical databases, the activation code for use in
temporarily activating one or more of the lexical databases for evaluation in a demonstration
mode;

a one-stop shopping module adapted to permit users to access the lexical databases from
a single location;

a graphical user interface for obtaining temporary activation codes enabling said data to
be incorporated temporarily into the system's lexeme collection;

means for terminating said demonstration mode according to the pre-determined time
period and removing unpurchased lexical data from the lexeme collection;

means for obtaining permanent activation codes for said data;
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means for notifying input method provider, operating system provider, and lexical data
provider of the purchase of lexical data; and

a revenue sharing module adapted to share revenue among a linguistic services system
provider, an operating system provider, and one or more lexical data providers, the revenue

being generated through the purchase of lexical data by users.

23. The system of claim 3, wherein the input language is one employing a letter-based writing

system instead of Chinese-type characters.

24. The electronic dictionary of claim 17, wherein the input language is one employing a letter-

based writing system instead of Chinese-type characters.

25. The computerized dictionary claim 19, wherein the input language is one employing a

letter-based writing system instead of Chinese-type characters.

26. The linguistic services center of claim 20, wherein the input language is one employing a

letter-based writing system instead of Chinese-type characters.
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