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METHODS AND SYSTEMS FOR PROVI DI NG AUTOVATED ACTI ONS ON
5 RECOGNI ZED TEXT STRINGS | N A COVPUTER- GENERATED
DOCUMENT Field of the Invention The present invention
generally relates to text and data recognition in
conput er - gener at ed docunents. Mre particularly,

enbodi nents of the present invention relate to

nmet hods and systens for providing automated acti ons on
or in association with 10 recognized text and data
strings in conputer-generated docunents. Background of
the I nvention Since the advent of the conputer and
software age, software devel opers have attenpted to
provi de hel pful functionality to software users that
MEEEH@&& @m STEMSrHt)BrIﬂlOVHBIN!i auhb’l‘ @MAS'BED\ME'EI(MS ON

IS typ| ng the date Before the user can conpl ete the
date, the software gRQkifatd MVeftider s t0 autonatically
conplete the date her software has
been deVidkqpesnf i]rventicfnegenegalluswtaseshtel tektuhndadath orepgnition in
nse to.certa nt ered
comé)xg:g_gfzréerate(? d(ix‘ﬁl(g“nent5 I]\ﬁj lﬁlil% Ceérgagygyneng gﬁflieclgﬁeghmventlon
relatee0Qitha® antl Bgsterhd oryseviding aunaridetionsda &, intaseclation with

nma e offered an action 20 that wjl| |aunch the
rec‘l%‘éf"? ée"éF‘é’c‘{aﬁ%ﬁP’&ngﬁlc%‘HH‘é‘Fr ECAGIARNCTRE rser t o check

appointnments or to verify information in his or her

cal endar for the gntered . st.ens have been

devel oped for recgéﬁgf-%%f@#gi’l—%@hpﬂg a string of

t ext  orsiktatihe agkemh ofithedcoRPiker adatseﬁtwadcugeswtmmmampers

like. After the stri is recogni zed and | abel ed as
have, aftefApfed &° P@V&iep‘eﬁlﬁf}ﬂcglwaﬁwre@ﬁﬁatﬁt ot wakst By that q1p gopferipal

nat@é | %ve&ah@les QbeRire AR deRdibpel or AQBRinoNRA anseafgtaneﬁng a
on the recogni zed string. For exanple, if the strin

dategiite esz@mp@er-xe@e@@du dosemenichs [thepeser th tping @nw nBefoge gln diser
egar. I |

can SR e SR B8 T 55T BB UL 60 0

for denisect Othkat afase. hds hdeh aletelopedefoy offeticg useys thelpful chotions in

restP B T Bt e B b wRE ¢ Ky R TL bEDoa SRB! e
appli€atian gedogmzess@m&né user has e:ga'e& a dhfeatheiuser ragyChy dﬂférgd tiaction
S B oshs  BEF BRIy U 12 §loVee SBnE ek aaPag bRy o
to veN A ih P& Ch Ih\§ hecdlndar for the entered date.

Systems have been developed for recognizing and labeling a string of text
or data, such as a name, date, address, and the like. After the string is recognized and
labeled as belonging to a particular semantic category, the user allowed to select and
initiate some type of action on the recognized string. For example, if the string of text is
recognized and labeled as belonging to the semantic category "name", the user may be

allowed to initiate an action that adds the name to user's contacts database.
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5 in association with the recogni zed and | abel ed
string may be provided to the user, but the wuser nust
select fromthe provided actions in order to initiate
the selected action. It is with respect to these and
ot her considerations that the present invention has
been made. Sunmmary of the Invention 10 Enbodi nents of
the present invention provide nethods and systens for
aut omat ip@drivnaRB), f QK RYst@hs | @9Sn&N aNbwi '?o@sa%ﬁﬁﬁsattbo'%ccur
with text or data strings that are recognized
autometisgllyl wRpTt B geqogaition < pastting of aftXé@érda@sas '@éfmprm foya given
semBfROCAADy  ORREChRordy ISR SRR, WAUCR A ot UBEE is
enters t or ddta inté a conput er - gener at docunen
recoggizedyarad llabfdd;d ajfeﬂmng tap@ivenatmantic Gteghryagvalableradtions on or
in a sgcﬁct?os Svgurtlag{) S(I:oc§%lt app]ilcll @11631 ?‘g sﬁnalggrl}l(e?gltbg #g%‘?‘{l)‘% gtocfh usgrr] bubithe
userapsk seledt from tha pRividée actune sieaidat todnitiaithd dekecteldleetionl Xt
entered_b user is assed tqQ a recognizer
tI i;n wit 8‘1

appl i caf THEPIL (B d ?Sfeimdaﬁ ef capft a‘i‘Fﬁ&? that the present
invedMORRAsAREN Mralid. Nked | i brary application. At the

recogni zer application, the text may be passed to one

or nore other recognizer applications that may be

tasked wi th recogrubmgry éPthe Divedeib® as bel ongi ng to
partlcular 20 squqilc cat egories. Far exampl e,
fsc

r ecogni Z8odiman & RTFPERS IBée’F‘QE KPER ik P}’?thofl% @B‘b ﬁ}’sﬁ‘?ﬁgf"f
autolfiEal B pé}ﬁﬁﬁn%eicﬁeﬂé B of $n bi6ciasRith Ge AT r KRR Hriffs that are
names." Another recogni zer application may be tasked
recoghizpd pebdefrding rppcertaint segiant categories. n enesslly aceniding do agpects
of tl‘?e egefn? erz@Ltlcﬁle gqﬂ&] &t&@ttﬁg 3t Xlat%lﬂﬁ% £m O;qﬁér?%gerflﬂeﬁ ddcument
en text ta string 1's recogni ze ongl ng
usmgca hpsg |svfe\narse:pah¢a|tlon,csamhgtgraywondhgoq:eemgapp]a@tmn a spreadsheet

icati On corres di.n e .
apo Ry e e St SRR P feBtn. o st
presémadiion thet IikeO MEexasmert byfthd beer inpasdd M red@mizer apphcation.

recogni tion of a given trin toa i ven
Theigragitict BElisaljer yie Yabpdi Firarieg s Tinks JOEF%& ARlisafiordy Al the
recotghi@elh Qﬁ%hcaﬁ&?' iHeatelk ndyS bR AsRQM & dnbB eoﬂ BRI VE&T recognizer
lication. After the recogni zer application

applp@a@mw@gt AR bp s3sked vith geqagpizg) textor 3s Rpfonging tegagpticular

ni z.e p r
e g DN e e P Pl Bllion mAF e B W
recaghiginge teayyror 2Btk belongigg to Rbe seants] eategdm crfec@gws Y erAnother

Licat. t ' .
reco%ﬁfr%fﬂ'n%),%h%a?%nﬁ% b%ptg{l)%crl] (V(Z?%F& %’ 1?91@ &t S 8%& g&%gp%%lfe?ﬁmgmg to
a diffeidht deonatic caegogn sltdhclﬂ "dates 'hdf & givem g:xbyr {aa string is recognized

as belonging to a given semantic category, the recognizer application passes data
corresponding to the recognized string back to the host application.

According to one aspect of the invention, upon recognition of a given
string as belonging to a given semantic category, a pointer to the object model of the host
application is passed to the recognizer application. After the recognizer application

receives the pointer to the object model of the host application, the recognizer application
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ot her portions of the docunent to obtain contextua
i nformati on associated with the 5 recogni zed string.
Because the recogni zer application has access to the
obj ect nodel of the host application, the recognizer
application may perform any action on the recognized
string or any other portion of the docunent according
to functionality provided by the object nodel of the
maysrorAPRlyi faAdtioRof the GBsttpPlicakiBn 3N AsPEse as RBCtecOniddastring,
invention, after the recognizer 10 application passes
For geample, she resp@er Applicatioyaay eppbyyFarmaiing o thﬁgeq@awed gring, or
tl1o
the [ BSpIAT apprafich Gt RRfgrh 184} BRRNILER rPlhg sy Parsing
othecmvpmn@mf mesiognmcmdtof thalp erohtgxtviah infaationsaseaeiated with the
recogni.zed trln s of t cogni ze e
recce B8O RTOE, BRhIT IR Pty iBaqsh R AELE o Y cbltF: moger o
the tidseappdidatiom the ¢edolgitizerpipficition nviypetfoan afﬁ)umlbn on tliehﬂtogmzed

action conponent ogrammed to perform
e Sy U DR o Gl BDSHL GHEng G UBAD PRaiiied by the
objeafmgdaﬁmmgloét%pmﬂbw ng formatting, such as
bol df acing to a recogni zed string, that actjon
conmponeXCCatring toy AnetRar iasRact wfaﬁﬁ| jnvenidong e3fferellre recognizer
app ﬁé&ﬁ&?%ds% Hﬁataﬁregﬁﬁﬁlr%t td Nge %Q&J%n{iﬂﬁ eGP balk to the host
trapping of the event fired by host appl | cati on.
applivation.dhe §ost @pplicatibe rflrﬁme@mhgeftlon Hevell Qv degunent lextk eventa An
- Q
st ool SRR 8 petyil Alfinl SR 30AREY strines of the ype
recogniapeby ;heascsxgmzent applivation datectd os rapsthaetanoand uherb gutomatically
erfo ssoci ation th the recogni zed
pertBiits A ireronfion Baf SRS, BiPhet! inplsaCoobSed B wF . ofor
exahiple] B the sdctiap Ponfpahé@Nedriprisee l”sbftﬁv}iret Ipﬁ)gnmm@n If(iredpplymg

string, and recogni zer application passes

fornf e ugh e DFabinG Pob JEMIERY  Shah A AP copRwent wil

autdﬁfaﬁt:alﬁyp@pl}cta& defineld Todiii@ig tb@hd @eistlidg/upod deteti®tO6i trapping of

pplication a Fartlcular 25 action that shoul d be

the ?YQF?%YFP(QM therhost aRPHCd©80ci ation with the recogni zed
string. AbB&aR@sh ansiel és%@ét'o@rt‘hé:ﬁllv&ﬁmﬂnaﬁ&td §fing is recognized
conponent identified by the property set t he

by theregegriizes eppligahon. dhe Iie@ngmzah@pnhﬁ@ﬂ@aﬁetswramrtymﬁsocmed with a

desiETRARND RULABLEEBh of RELLREn | i HORLALHRY sring. The

Ion on or 1 n association w the recogntze
recogmzeln gppliatior xpasyEs einforfnatibe toalhee tosic apmlnatlcmo tpadenify the

i S. bi bl i hy file i .
ecBB RSP e B} o O AR e St e
apprtaﬁen td thathostCdpphicution fifp ofdento identifQ o thechobt d;ipheagiroa Mmparticular

As . 3 shoul d be under st qod, ore
actl%rk'ahﬁfp%hsgldahe@e Priied ongr 1 RFsgeiapon Wikt q??rfFif’g& Sie, Jpe host

application calls an action component identified by the property set by the recognizer

application, and the called action component automatically performs its programmed
action on or in association with the recognized string. For example, if the called action
component is programmed to create a bibliography file in association with a string

recognized as an author’s name, that action component may open a bibliography file. As

3
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limting to the scope of the present invention as

cl ai med herein. These and ot her features and

advant ages, which characterize the present invention,
will be apparent froma reading of the follow ng
detail ed description and a 5 review of the associ ated
drawings. It is to be understood that both the

f oregoi ng general description and the follow ng

shoa@bamh@aﬂstd&ﬁ Glid fRfdgBihgdxk EmPREE Bl b Way2dTd11€96atiam 8419 ra¥d are not
and are not restricted of the invention as

llmEP&%rﬁé%lscoB? pEthe peesertiinyendon asrclaimed hergif ngs Figure 1 is
a_bl ock THbRAMABIRA RWARYs LhE a@\ra%p £ GIHEHE cRbacRerDE "tROPRbent
10 conputer that provides and Pustrati ve oper ati ng
inveahien, rvpilinkenappitent Eohoalireadingsofothe tfpléowipg de@iled deseaptioroand a
rean.:\L/ %ﬁ El}% %c;cisate%f (prla\gl%éeggtal% Eo??ggnltmrhaTstc%)ldl tHaﬁtboﬁlt t?lg fgrgémxvgageneral
desqmptlbm and tig ﬁ)d:lbwm’gsdenznledtd’esmgmonfard exetmlﬂz[rychaﬂeexplanatory only

accor di vari o od| nts of the present
and?’ﬁ\?é’ﬁf‘is%%tedfét Rl ﬁgnﬁ H‘é 5 are flow di agrans
showing illustrative routl nes for automatically

perform ng acti nse BA. LEG3 nj SINA ngs of text or

data accordi ng E—B—@-ﬁﬁ%—mm%r esent

i Bvent | PigurdDat Al h&ﬂoc?leﬂﬁt‘gf@i ishowifg e sachikkeardof ef Ipyrsonal

abov e .§ of the present i nvent re. 20
comitet it O hePIL I SpE e HOHEH AR EMDRTTAS of the
presB&liARinfibAg actions on strings of text or data

recogni zed as bel ongi ng to certain semantic

cat egor Fe8re Pnist #elock Higgiany thabtiingtees wlodre grohyecture for
reco?ﬁlf AT e%@ﬁnfra%d ?@mﬁfﬂﬁt zﬁﬁo@sc 6F ¥ of q ﬂr& d?g%céo@&ﬁlg to

ormea part- hereo n which &re sh y way of
VanOllSIemJIOqunmﬁth@Ercwlththmdl ments or exarrpl es. These

enbodi TR luFes Yy 064 GOLR! fibgg'diq%ié?r?sr sh%'ilﬁxggd ilRRAS GRS for

utilized ructural
autdmahbzﬂlyt petépanidg actidns om tdeegrEpEdr sttingy of caxpeorodatd hecording to
resent Jnvention The follow ng detail ed description

emqoglnfel‘fésroéfllﬁ'@esrﬂ}[mf’ﬂmﬁ@ taken in a liniting sense and

the scope of the present invention is defined by the
appended cl ai s and -ﬁv ﬂeli r; ﬁgui iVﬁ| ents. 4 Referring now
to the drawi ngs, in rals represent |ike
el enent astdeseaitgh rivdlysabose,atmbodimens ,of ahp pedssntofnvediion are
resent enfion and the exenpl a
diregte to methogs and systems fgr automatic aﬂ? peerrrmng actions on strings of text
or data recognized as belonging to certain semantic categories. In the following detailed
description, references are made to the accompanying drawings that form a part hereof,
and in which are shown by way of illustrations specific embodiments or examples. These
embodiments may be combined, other embodiments may be utilized, and structural
changes may be made without departing from the spirit or scope of the present invention.

The following detailed description is therefore not to be taken in a limiting sense and the

scope of the present invention is defined by the appended claims and their equivalents.
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operating environment will be described. FIGURE 1 and

the follow ng discussion are intended to provide a

brief, general description of a suitable conmputing

environnent in 5 which the invention may be

i npl enented. While the invention will be described in

the general context of program nodul es that execute

in conjunction with an application programthat runs

on an oRefealing@ow Y5t B8 diwiagheinSHRRh ke ils thesat like

skilled in the art w Il recognize that the invention
clemeg{s throygh ghe seys £ @SAEALS @sﬂﬁ HetenbinveRtion apd plg exemplary
opeRiRGEARMRRH &1 bAdLLtibRNa FIGIRECT and)the%ubdving%ﬁ;ca;s;aﬁeare
~operating environment and 10 software architecture for
mtemf;él te pEeitideng bripfe goraral slescription @f meswitable fompwingr enyamment in

whiliTHE jeBon oS BERPlrfE. ke e TAIGRHLn OBPbE GELHBA in e
genéalmenitext aif | prograieinodgesSthai egecusnih Borgwnation gvifc ki application
Based S ticall bel ed Strings"”
proggigh St Sy D IPoaE Sy Ropnf genid spupube HOsERrlfLm e at
will Fecughze) thit(ht esvehicl HEG alRUbd RRSem@ted) irAB&mbination with other
conmponents, data 15 structures, and other types of
progearp Rpdiless vpfditiqnal pepeqts pofr o dlysiative, opErating iepyrament and

softW%t&&ﬂE&ﬁre%ﬁﬁﬁ@&helﬂﬁF 3hd VRREs eYDSBRAYARS of tHEQF&ent invention
skilled in the art will appreciate that the ‘invention

are gesgribed iprlaSt Peterf Apnlisaierhtlp. @Yput s enjtipdeivlethod and System
i. i OF i. i J d Vi .
for SEEGHNALARMR Sirle: Hid AR BatBtndEinantcally Labeled
Strings dgrhacinia lek presshnimoonporated|hesiin bynrefaencei ni conput er s,
mai nfra o uters, and, the,like.. The invention
2l so 20 Caerally, Brogin ribdules ticids iouines, progiimy, cofporléhts, data
stru@Onék,l aidrethes tygesrd $tastusesathat perfood pardichar riaskete@ implement
rocessi ng. devices_that are |inked through a .
part{Sylgr ARagk 4 Y PRt Worver, Hiose gl iniie 36 VAl GRprseicirhat the
inveRAidh A B8 HractiBED Gith BLHEP @Hinﬁ&eMtehﬁcérﬁfgﬁléa@iénd, %Miﬁg hand-
| ocal and renote nenory storage devices. Turning now

held; devicp & UREtiprocessor JYFIgRE  BHCTIREOESTAFIAEH o PEQRTRBEIABIE COopsymer
elecg(r%igé _nﬂﬁfc§ﬁﬂ§t¥:rscﬁﬁgﬂﬂraﬁfé c%m Bfers? Flll?d:%l'g kag.g Th ‘iﬁfnv\égﬁ&%}]ﬁgy also

odi ment s the invention w escri bed.

be prastiped iardisrilried eanmputiag shgvannientsPyYierREsKs ar¢ peréarmed &y remote
avent i on ef. ro | dj t r.al.

Y L

comptingl envigpnanenq rpdogramcmedidestanaprhe Befté®RAMbotlahgtah and remote

read-only menory ("ROM') 10, and a system bus 12 that
memqry, SiOrAZe AU Henpry to the CPU 4. A basic i nput/ out put

syst em 3Urfhew o FIGURE bash Gllusatiiveesmpliat arbkiteetur® for a
transfer infornmati on between elemrents wthin, i _
personal computer 2 for practicing the various embodiments of the invention will be
described. The computer architecture shown in FIGURE 1 illustrates a conventional
personal computer, including a central processing unit 4 ("CPU"), a system memory 6,
including a random access memory 8 ("RAM") and a read-only memory ("ROM") 10,
and a system bus 12 that couples the memory to the CPU 4. A basic input/output system

containing the basic routines that help to transfer information between elements within

5
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the conputer, such as during startup, is stored in the
ROM 10. The personal conputer 2 further includes a
mass storage device 14 for storing an operating system
16, application progranms, such as the application
program 205, and data. The mass storage device 14 is
connected to the CPU 4 through a mass 5 storage
controller (not shown) connected to the bus 12. The
the CORSPutey! RACRAS datgd GBbtistided i the REMA0ATRE personal computer 2
conput er -readabl e nedi a, provide non-volatile storage
furthey inclydes panass piarase deYiprl 4 For OTng ap opefiating ysieas &4, apphigghon
: dakh ' Lned herein refers to
PO e 20 Al B 4 a1 Sk or ' O ROM
drive, ilhe siasubigrage dexigprléds aormmgcley to lthe €PEk4 Ithreugh @ mass
e uter-re di-g _can Viaos
sordg ok 0% SRR b EEI Fu B DheCBs sl ievice 14 ana
its psockoaiatompugaukadabl. mBfiaywpsoviale wnavgdtde stnagenfot the personal

compl BRSNS, EBIPE BB b

refefsOldU hREs StbREaevidE Kush ak RChid &lsskvél @DLR@MRBAve, it should be
non-vol atil e, renovabl e and non-renovabl e nedj a

apprefipted R Hease skifled bihe agthas qompPuteLieRdRbIoRydin 67N Be avg@ilable
med®f thht ¥R bEBL QR4 DY RisofABHpEler beadabl e 15
instructions, data structures, program nodules or
ot her dByavayCefprareple.sask nejelimisation, compitatesdablr media may

2 . Ty
Comglggeo‘%ciwnggrutt&gs BC{T?%? s% at e merrrtlr)dr¥1 E/; § ec%rf’ggo gy ,CO%@W%#“M
inchales gbhgle apdtnonalolasile remeyableagud atonaemoeabieintdig implemented in
magneti c fape, magnetjc di sk.storage or, other nmagneti
any JPOPate Gl ALY 49t AifgreS ot dfoRRARTn GeR & OB UBE reedsble
instiiSt@shs] @ats s@tiuiesprogamr odiiley o St @dta. aldmpliies Rioeage Media
. .20 accessed,bé t he conputer. According to_various
inclydedtht repftSimgtedipeR ANy Y ORPRYNE EXETREBYaflashapsrpery ¢ osher
solidB¥teO RRIAHE tdcdAnSloft GDLRGH, THWVD! 0P Rk dﬂﬁbé]gstbﬁa?é, Crthgnetic
connections to renote conputers through a TCP/TP
casspitasWBagnetig taps magnesic disk staiagsras other mpgngiisrsiesagg devices, or any
othefr PR lwich g@rybﬁ WAF & Ft%f:é IthdeLQ?{ {forREtivR raﬁd Ihich can be
through a network 1ntertface unit 20 connected to 25
acces$ed byuke dotnputtar. shoul d be appreci ated that the network
interfage upit 20 may als e tilidzed.tg conngct {Q
ot her ¢ oeddis oo HBRE Sibedfcl oo B Bpig o gtona
comptier 2 peydpaate ia ameu@keLenvirgnidbmtaisingdogictd caimections to remote

i nput /[ out pu troller, 22 for receiving,and
comppBisdb@is AT HIF derusrkaten b e iRt JE PPrERA GPRERSr 2
mayKYRQR ESIthe T PRSIt iRt 1 8tHI0BN a nefVdtk lirdérfate uail 20 connected to

I nput/qut put controller 22 may Prodee output to a
the fpsg Ilﬁ'a)lt ghquids e aaprlgg;liawfiépe}t the network interface unit 20 may also be

utilized to connect to other types of networks and remote computer systems. The

personal computer 2 may also include an input/output controller 22 for receiving and
processing input from a number of devices, including a keyboard or mouse (not shown).
Similarly, an input/output controller 22 may provide output to a display screen, a printer,

or other type of output device.
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briefly above, a nunber of program nodul es and data
files my be stored in the nass storage device 14 and
RAM 8 of the personal conputer 2, including an
operating system 16 suitable for controlling the
operation of a networked personal conputer, such as
the W NDOW5 operating systemfrom M CROSOFT 5

CORPORARL @ neibnddeshiapy hbo V¥ shiutibe P Bf prbBRmMS8ulss Sdodhea files

device 14 and RAM 8 nmay also store one or nore

mayabgyptoredtinghe prasy siarage deicpat ang RAM 8 efthe Regsonal; compyter 2,
inclg(gfég G op é'r%uﬁ‘%‘l dysRAM & sERbIS R %n@&hﬁ% Rle GRHRY AL @Bked

for creati’ng and editing an ctroni ¢ document
persp@d. cdreputérnsuetn@e, the hNWINPOIWE anemmngrs)gteamﬁzms M¥SROSOFT

X r atlon pro
CORRIRATEING Bfnk, FEERALAT SHEAFISRCIORT Baroys
mayt di® sitd)ﬂeemeApp{om: applioatiqar programs. ﬁropamcwlat thegnassdtorage device

o 59 BATR ST SR PO ST AT B AU

electrByie ot @fient 236f EFdri iAgant@)MHeOapplicddidh p’%ogram 205 £hGY Icainl M@: a
software architecture for use in con(;lwgctl on with t

word gracesyinseRplicatinR ATagras 2 speadshess applicp ﬁFP‘aﬁCt\ﬁPPlllcaB@“ and

the qilﬁécr iaBBEkatiod fogtamb| fof Crdikifg SHHVIitiRY fokifdrRGpe of electronic
i ncl udes an application program 205, such aS a 15

docwyipends wabele@b@useéﬁpth thevarems pmbgdlamlts of therpeesgrtiipeantion.
app! | CaREAN AT AR ATHIGIRELNGH RS Af < RN G8ARMe for use
progr am eat| ng and editing &ectT onl ¢ docunent 8.

in cd’rl]encmpplwuiatme oarioysrengrod méfbofithy pedsen imenpon sl he dédoribed.

S SRR D B WGP 8 A

worapﬁicbgsat hplicioagpraga0b spﬂaadshedt @PPIgati e piogidm, i lotheg Sype of
and dat a and provi.de hgaéo ctions on the rgﬁognl
aPPlf“é‘?Pn Prografgsfon regHine fa £dit &7 AogumeRtiy o diPFretRP catlon
prog?hm 208 nhdVAY d prizé Q\’Wéi?bl%wrséc OEibddherts BYthe prekéft indéhtion
an action plug-in 225. As will be described in greater
provida Brogragemedples fy yse dw gerurstion prithythe pplixatipe pegrm @95 that
| .
recdgl (b SPEE i BB e LT SL SR o6 RERBERLea el srins
and idatao rimgaitignlar, Tdm@@pmrntscaft the invyenteyr previze s iesogairee plug-in 220
CALS ogni 25 d . Gal n
and AR PO, Bbp o5 43 A st et el 351 Belgl, heeEfnize
plug 0] Z‘IOarecognizesjuemmngstalné daadogin Ieleetrmﬁlliocﬁlﬁﬁknt 230 adtlateels the
¥ be a si %I e. DLL, capabl e of perform ng both
qugéé’a)‘g& 12 VOh semaptEHBOPPafS ¢ actions. As will be

descri bade iapplifa@iad fogram 205 is able to communicate with a recognizer
dynamically linked library ("DLL") 210 and an action DLL 215. According to one

embodiment, the recognizer DLL and the action DLL may be a single DLL capable of
performing both recognition and one or more actions. As will be described in greater
detail below, the recognizer DLL 210 may control one or more recognizer plug-ins 220A-

220N and the action DLL 215 may control one or more action plug-ins 225A-225N.
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detail below, the recognizes DLL 210 may control one
or nore recogni zer plug-ins 220A- 220N and the action
DLL 215 may control one or nore action plug-ins
225A-225N. 7 According to one enbodi nent of the

i nvention, the recognizer plug-ins 220A-220N and the
action plug-ins 225A-225N are autonati on servers.
Automation servers are well-known software conponents

that ar acasrapghbashel dMBOIRKGI 'R TRe Rivedilh, tielREbiRRAlpligYins
t o _exi sting prograns runn@@%ﬁon W NDOAS'’ oper at

n
2204 y220Nnands the acgonphyeaise2?S wla@rqrwwpzésmm Rutomation
serv\%sﬁé %‘il%owﬁ‘%ﬁwa{e' @%EIY@ tRat 'AY aggmb ﬁ%ﬁﬁ @ or add
vari ety of conputing uages and can ag
funqgiopalify (fe dexastinguprogramns wnnmguon HHWE@WE‘O qpemanplsb'&temh eFrom

w580 PERSIA TR 7 SOPREL FhbFAR. "o s mar e

wntdmdm tmnnﬁetja ef ftgnmg ¢ohghypet hmd ampielghgged) ancpiirq:gwgﬁal 20antime
he |nd|V|d 10 recg%nlzer pl ug-ins 220A- 220N

w1th1athar"é"c,g&§ﬁ?°?H\P E)Fll? JIOFHRIOFIBA- 220N r ecogni zes

parti cultaé rédofhiB@SDLD 230 hahdes theitriB\@fod BT text sty fAsn an
a word processi ng docunent or a  spreadsheet docunent.

electrpric [dacpment, being ediied BY tho FRPHCAIRN QTR Rk ke died I tifual
recotgfﬁ%er %ﬂ.@t in§ 2330 NCIT R "B & el PuLinst PRIA-FBIN PRcognizes
y third parties to recognize particular
part@tﬂrar ﬁ@@gsin amekrlegtic dagysient|dugh as hevord puepessieg dBMeRT Or 2
S g e 2
spre&%%%& do ?g&%gr ;léhre are%{é%lz%ls Bl{l? qg&gfa#ou%eﬁ%drﬁ: %gixeb% a%lga%é‘a %%%Nhe
app]lnkavmw @rogras tmmdmgs 2®ﬁayr ey pass bel wiriteh ey thed qortiez @b recognize

pardBAl0 slses BESRS nbbelyait StoHGE DI PAL Pt gines o e

recoR ATz 10 £-irls"P20AREIONGIA  sirfghtepdr i AR io7 €€l Paldimiciesnents. However,
220A- 220N determ ne which strin ssreto be Ia?@&g@a
strings, ghap B, Patspdip the EcPgniprs Plugnias efAAFN in ptherasizes s

resul ts Afram 6fh@cagarzﬁr%u&nraﬁ1caﬂﬂgszegrmahaig Is8Sant#0infotfation,
the recognizer DLL 210 sends semantic categories to
the teqegmzss|plugains G023 Nadetarming whigly stringg arectpzheplabeledyand how
z .
e 0T £50BL B D (ERPATRY b L IS
220I tte reecgiyzeir ZIRLL lelOgsemds zexﬁamE;ycate@nas to ithe @pphcatigm program

yi.ng the. location of th tr. i ncl udi ng .t
modul a0, SOt NG §inf e Siantifh e taod P ol el for
reccxgafthgoémﬁgaeasr@ﬁmgnmgm@l ugdditienall? Ohe 2e0hhiz&tSplag-en 220 may

execut ed separat el The recogni zer L 210 is )
retup B REf ) BoRHyIng éﬁ(fleF%@nPﬁﬁw%wnwﬁ fhedhs iyngth of the string.
resul t s rf gnetildthef pprRNited’ BEOGHOh H€ Ehepﬂebkignhdéﬁ pRigQfs 2268N220N

returning
are executed separately. The recognizer DLL 210 is responsible for handling the

asynchronicity that results from different recognizer plug-ins 220A-220N returning
results at different times. In this manner, various types of data may be recognized within
a text string and different actions provided for each semantically labeled string.

After a string is recognized by a recognizer plug-in 220A-220N, desired

actions may be executed on the recognized string. The action DLL 215 manages the

8
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results at different tines. In this manner, various
types of data nmay be recognized within a text string
and different actions provided for each semantically
| abel ed string. After a string is recognized by a
recogni zer plug-in 220A-220N, desired 30 actions may
be executed on the recogni zed string. The action DLL
215 manages the 8 action plug-ins 225A-225N that are

actiG@IaERd 25 A - B5HEthat Re BRCHRA A 606 t@‘fkff&%the/é@tl(‘!ﬂst bxst»hfh the
recogni zer plugglns 220A- 22N, the action plug-

recogizer BOGNISPR)AZN, felashempie ins 284-2230bmay: be payhaged with the
IRFA8H PO o t
PP pg rformpart |ocﬁl%%r%5§%t%%§ b‘?qu& pé;?é{ %f&?%%rg?%fcglm ctions
that far¢ of |interpets c rAsbbrieflybdeseribesl ghovena egrtqnoactloo rqeorpenent Mgy be
5 Yevb I 2RRIN ant fired e host
execglgerc)ll Ibg ;tfaﬁg}n% Ellké ev% e? %a %{ rqil?eng apprhé:%tbon 985 Ciili] a String 1is
recogsized assoeidtedi wikh tH’eeglgebWMmaCdohlpbnem npxiteeiiﬁtwely, a given action

Al ternativel en action onent be cal | ed
compohth 8oy e calisy B o8 PP HeaHBe L ROROTISG 3 BTAPBRY pypocd (0 the
hostPapsiedtié® Byhahe hesd gnﬂ@p'dpﬁﬁédtl@ﬂ_ tntify gl @0 ABfidE component

@g@lcatlon iidentifying the acti on conponent )
assogiaiedoyid B deiined agtinn. JdgiexesytedActifhcomposenis gaybe gomprised of
one B bR CRORDRNS Bh$alBifabfaGRABIgSRA Of 10 one or nore

action DLLs and associ ated action plug-ins. Having
descr i bHdvingedé¢sntibadachd anfetsctioredatwedsn thes hosippiprilicatianoand
r P .
exerﬁ'glg{ Ca{? ﬁﬂ?ie? a%ﬂﬁ%é@%%ﬁ%ﬁ%ﬁag Hﬁ?attlgg{'ﬁ ?‘&95@ @}g %pd.labellng
textasmmgsd aafv@rdlmg gensntantc categorigsi asd amcberﬁonpmgf antiohsipn or in

ions,on or .in associ.atio th recogni zed strin

sssc i GRS Recinith SRR RIS dh Sk TR o ghogiarns Hehving
illustrati WStolfihds\for ﬁlﬁblxhht[tﬁﬂy erforaiih® Baions 8h kaco Qﬁtécmm #ADf text or

actions on gecogn|z strings of text or
datageeQsiing iy BOUmBYS PhibRPEeseht TRyFatipn- e%%fﬁmnsﬁ%s}&ureo% according
to ofedBbddiMent 0P tHe JI4eRt iRvenBibR, Und a§ Briefly0dREfocANBOWH, AR AltoMhted

the present invention, and as briefly described above,
actigthmay, tbe ragtrfermedaen op in ﬁ%iyclb@rp@rth Grieqenisgd dextios data string by

C [ n

passhE B, Mebfilzoh IpbiRaddh 90 of Blnler b B A7 SRl 6, B hos
applidagon 308 o atfowethe gécoghizehappic@®nadli] tocatulmnfuaaﬁmabty of the
appl?c!a qujt}l,v Ip%o%gz'ng ?69 malt%tﬁlrna %llgip%é 8%11(1) %ﬁt%oéngo%l?cguﬁ]tn%lg)%%eaUOn with the
domauhmaaulcally perform actions on or i n associ ation

with th cunent 230. il tlve routine 0

' st Tbe AR ERRe goitie 308 dfishaed it B haeiie: 568 bk dos

and PrReERAS B8k 10CKhed Gextde dftati® KipuP Intél #edddcBmEMP2B0 siHgOthe

t he_docunent 230 using the
host application 205. At block 320, as described above with reference to Figure 2, a

portion of text or data is passed from the application 205 to the recognizer application
210 so that the recognizer application 210 or other recognizer applications 220A through
220N may perform recognition on the portion of text or data passed to the recognizer
application 210. At block 330, the recognizer application 210 is passed a pointer to the

object model of the host application 205. According to one embodiment of the invention
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25 host application 205. At bl ock 320, as descri bed
above wth reference to Figure 2, a portion of text or
data is passed fromthe application 205 to the
recogni zer application 210 so that the recognizer
application 210 or other recognizer applications 220A
through 220N nay performrecognition on the portion
of text or data passed to the recognizer application
the 28:Q. ant thB | pflter3@0thet Rt LENIRARSE %B]e@tpﬁﬂoﬂélaﬁlh?%ezﬂa@sédsto the
passed a pointer to the 30 object nodel of the
recogpizeT arplicefiprogghe same fimerida p@e m@@oénb%tdblﬁ@ﬁ%%fthq f?@ogmzer
QY8R 218" perforfuld €ret b | O}t 8ita tfhsdeliCton RS
appzilpp1 [l cati 8?1 0 egt@grfrlo Qn tHc? tggp%}ss%é r%(S)stetti htg R lSy the host
applieatiogndQber Aqopiescml@@d mbo'art w1the reference itoreFigura 2nthe recognizer
appﬁc?aﬁlpg%nﬁaé%o n:%t o%%atatrré?eh\ge C %Itl%eeﬁ%atagﬁ{clgtgcgr}e o?nngZ?]f?more
recdgynzbh@ldgast 229Ap220Natf¢romss&&5ce Aﬁtldeamgmheni aE@vexamiptlé] the
ref erence %ﬁ)F E ? recognj zer l.ication
recqegirehue A WRY 6P’°§5ﬂ“é G £EQE é’&gi“f‘{ﬁ‘ﬁ?? ipcgldp a given text
seledfial. i cation to one or nore recognizer plug |ns
220A- 220N for assistance with recognition.
exanpl e Atttleck 33 dbs |f%“é>|gm|51=fu§2ﬂhﬁat2’2102\1(hﬁ§/ amé Oértb"g ngiyidual
reccfgﬁfzelr ?fﬁ%gﬂé QQ@&-ZQ@N Bfay aftiA fl‘l@cbdnﬁelatogih\é%si %llcatlon object
Sel ecti On bl ock 350, the recognizer application
modei @o @ssistrip adﬁlttonel fenogniticiuaf desiedy eBergenamwie, pf tlg- ragegnizer
i .
appl"fganﬁl'l szégll\%%b& t]h{: 11%(ﬁv1gﬂ$ r{@(gdggszgf g@.\%—lh@ %%(?{Q §EON chogmzes a
giveneteggstting anthei Ifantéersf i a gtdte ikF@an addenpbteng,i the tdfuagmzer application

regogni zer, applicatio or one, of the i Vi dua
ma; GG e pthoh Sois3hmode sRppEt i podong of e dekiHegs 220
to obtairl E¢hté@@udl ifort@didn GksoBiasddakieh tHe taxt sl Bsng fdcbpmiged by the
the recogni zer_application nay utilize the host

recoghizes eRRlICaPNo & < amBigel theyTe5qmEeT FPRETAGR PRTSEH e Socument
23008 dREUTPANe B2 bbb A Bl ToifidhiHalthd @LOKAR bRViously

associ ated wit the text stri ng bei ng reco ni
recaghiged pethogame of aafs. theaesagnizerenplieatiangnay, uti fZetﬂWé information

to aésqgtqg Weﬁgﬁl}%aglp}aﬁdﬁ%t {hg Qoﬁﬁ&ee?lgf éévgle(’)fjgﬁlg g&gogh él)ogﬁ)o? Ekdthat the

t nu oW Nng
texttshrengtrecognged anje pase pf)wshty is mdedt @i et f statehe name of
a state, e.r nizer . Ilcatlo I|z
i nfor matAtg)p ck t3§8 @ reg(t)gmzn V%phc v?n lﬂlthé/ thglI g?t I,?Bp fﬁ%[] 10n object
moded Bd pelésrae déstred lactidnstdneor iR Ca3gutidtion rwmf theascoghizad string. For
ni zed as the of a state.is

20 te string reco a n
exapgley 1ty fﬁ% dRGRENS s & PRpapape; AHFlSCR VQ‘B%F the s WsBHsg ﬁii%rdlrects
thataemg;wr&ﬁt nlagfes Utd fol Beesold-RRed QR torainB! tb @idt eRBo@RIBCSS the present

perform desired actions on or in association

invegption, th%@cpggwr@pgl&}tlgq piay gtilipgthe object model of the host application

205 to apply boldfacing to any recognized person name contained in the newspaper
article document. That is, by accessing the object model of the host application via the
pointer to the host application object model, the recognizer application is able to apply
formatting, such as boldfacing, of the host application to any text string in the document

230 recognized as a person name. Accordingly, the user entering text into the document

10



10

15

20

25

30

exanpl e, if the docunent is a newspaper article in

whi ch the newspaper editor directs that all person
nanes are to be bol d-faced, according to this

enbodi nent of the present 25 invention, the recognizer
application may utilize the object nodel of the host
application 205 to apply boldfacing to any recogni zed
person nane contained in the newspaper article

is n6taeqliiRAto mhRilylbdldfi tG efsiet RodliRAARnEGEs, ABER theQfser even
the host application via the pointer to the host

requiisgIte elget Bricett et oifpblethe horfcapplicatign ity beldtiep racegrizegrnames
for ih% B! CreQodfiRlAa ke Rlthd a&unfeupE}eaﬁtoﬁ%g;lgﬁw&acequy the
he host application to any text string In
recoao@@nmhca@)nzeﬁng @t@ogbjcczedoci@é od thee hes rapnhmon As should be
und?&t%gﬁ gk '?}?Js¥ (‘glel g ﬁg«%}:ﬁﬁa eﬂge ée%%)(%}&err]tagPﬁcrz} for], fdrj access
to tltee«oigg:n inzoelell dstha anﬁsapplmnon ghé keeogiigdr appkidation equauteldamaally

| ect r acce n offer b he . host licatio
perfay p% BoF b SUHIEDES Hiariest RUES e gL ashgigiion witi’a given
recogfiged ftix BlddtabiERg. Onbd the GRSitHARR o IsEpepfdiBéBéN 6°24nl adsociation
bol df aced by the recognizer application using the

withyhgixen reﬁwuedcsmoh datp sEing.APHIquiBg euds at eckByul d be 5
under st a@gh8 otH AR Sultealil L EmbalimbBR F'the %%9%&1&? and as
recogni zer appllcatlon 210 has access Po t he o&
brieflyp dee?cnbﬂ atipe tafiet thapesiogrizeri applicatine recegwiggsiatext or data stnng as
conBRhAREIL TSP LAIRL bl BEISIEDA NN s o
hosw\thphcalogi ofethe recmgmgerl Etpinigt and ttnrhodah@hsntmnngres @ncappli¢ation
esi;red a SSO on ..with
teve 85 Ao SmepE I8l pisit Wik TRl o7 bpbfedchy o atiop AppHithuof or
conpBfikt &thidhl m&km%%métﬁalﬁcpafdima @n tabtiGNombi & 438ddiat@n with the
enbodi nent _of the present invention, and %_ brlemebkmk

recogaized sRg Retstrang wkigre fribe illisygtiveonting 400 hegins ghst

405288 PERELR S0 BIJcR 410 WheflabR siidatang uﬂﬁt i@ HeQRRAMENt 230 tvea the
a partl cul ar semantic cat egor t he reCOgnl zer

hostagnplirationi 208. ndft blpgked2Q, ﬁeportm;sgf thp fxt OB RGrNRFt i pessed to the
recorgg%&? %gﬁl?cqtﬁﬁ r3199 Fncﬁ&d 8];1 he BRsSho [f atﬂ@' 1'nﬁi"i’r§du9p do?n%clng Blug-in

Ion leve ocurment [evel event [
applicatieny oniéZQN apmqullrebi/ Anblagk 43h r@;pgmtlcrat& merfognedién the text
ur.n_aut natlc erf o
or (‘%Patn}f):g F’ ction, a8 X esc bgé‘ g%%vle avtw?ho Leterence ? I«ng’uerse g gadn :?je block 440,
infoshiitiong dedBefifg a igh@n text bi- @t etridg ad evirig Bews tacagniveal as belongmg
routi ne 400 begi ns a} start bl ock 4&3 and rocqs&» h
to 4 B¥0 ARG efaegoRk 105 SXgRPle: j namery gddresse fography
infod@8ttHE Rhd 280 likk st pi8sedN@Sthe 3RH bfpiichGéh 2@5 froﬁ& th Rebgnizer
420, a @ortlon of the text or data input is passed to
apphiqpgion 2 i ogni zer application 210 and/or on to one of
the indigy 'bﬁ’déﬁ|4sbeﬁ19%btz%rph@4tféﬂ 208 réQiRRRAd £@4rhRAASh from the
220A- 220N as required l'ock 430, recognition is
recqgaizEopplidation &lﬁedq@ﬁmg a given text or data string as belonging to a given

semantic category. In response, the host application fires an application level or
document level event to cause an action application 215 or other action application plug-

in 225A-225N to perform an automated action on or in association with the recognized

11



10

15

20

25

or data selection, as described above with reference
to Figures 2 and 3. At block 440, information
identifying a given text or data string as having been
recogni zed as belonging to a given semantic category,
for exanple, nanmes, addresses, dates, bibliography
information, and the like, is passed to the host
application 205 fromthe recognizer 25 application

text 2% QataAtring| QCKshbBIA, betuhBers@SE b Rt Slalle®h RO art] KE6id Vr%sto this
the information fromthe recognizer a lication 2

embogEtfnf PR greseRfiinesatipr,the eqnoaalpah@fl?m% 2308 P may be an

actiérP héhdgalr \Tbthet BRpbhént %ﬁfeetg% istel RsdIE P A SFent HBRILORE may
application fires an application [evel or docunent

deterteqrrapgheenent firedydwstapphieation 202 fyrl dausing the aptien application to
r li |.u
pertGil Gl aBfibh HnARR. | TRICOMIRGUE #E A of 2BA% & oplolmming, for
examhle thesxo gkillzé dhe Takt toéxctonmoneka;t abjedtr modelings veitlo albpiediae the
ler st.ood by those skil.led i e art, accordi
regitfifiEh S0 SormierfO B o8 fstont Budler B, BY resdRer ke oWt e by
anothPP kbBpdriedn sddib,as 280 Aos? 2pPlidibiyn bE5ak cagsei e faidd! Bindler
or other]%ggponent able to reg:ster itself as an_event
COmMRGRERE &7 PE desued fgncpn .t FQp exaeple, Antctiop agpligagion 215

yh%si softRkd &ﬁﬁﬂo?h@nt%@a’i nfmﬁrr reéi@t@ﬁitiéﬂ“ dsh8 aB&dd RAAdler for performing

application to performa desired function. Those
somg [yricfigg| sych ap Iﬁ@%ﬁttng@fpaﬁwimxé stiing i afedumgnt 23 Likewise, an

actlcﬁf(agﬁ ﬁl&hﬂ% §)l'<bé laecglrrggﬁen@rtﬁat %agcl%g]?'?gl??%neqt}%%}fom some

ng, MA appreci ate the
othec tﬁlrrpanm mchm caenltlag taibablicgeaptly dpcmﬂmt fnoenytexteselrctiensancognized

not her .co h as the host
as bs%ﬁgraglé’f %%n ?’63 regug%zetrngpm@{)l ofi ‘handl er conponent
to perfak blo%b AB0,dRs hdtive cf)mpﬁﬂidno suchFagfone A thel aetiorauipplications

actio ication 215 e oftware .co nen
215 g ha SR Reisr s ropt 0 omatotih b B B RetsRa P < block
470386 QTR CBBPOFMIR WHIBKE tHeQ@Rerft U fired SutofiatiBAllyl peefofns an actlon on

particular text string in a docunent 230. Likew se,

or iny @sogigtion Hithcthe resrenizesl oyl obdata sEigHB Teensenigt thﬁﬂlytebtéd or
trap &PQ\feﬁ{THFeq ! hQ %'bgtoe[ cc’éﬁ%ﬁ 208! h‘%ﬂo&/ CdiR '?hesé‘ﬁﬁl;ﬁ’é provided

reating a bibliogr docunent fromtext selections
aboyee dbtwi rzengnizas alhplhhtmmg?bipmomte@ rarratvclb texbytring as bibliography

1nfog§§tl9 ms&c‘f'lr asa%R' qulérl’ orﬂar?ig'om g’l%?ﬂﬁ%ﬁ blldgr&t??'lgigotha{ I?e%(t string as

on conmponent such as one
biblaygpiphg atfbnmmon 2& 5assél251ﬁthe Ras I‘dppilmaaom QO@ ras tdlesmisbed hbove, with
host

event fjred B
refefphet 19 RlgeR A T EhBOABRICAE Gl it N ey BRVFY 1 Pgpton
appldationB13 et hys teeh bRghEm@ed ACdrédd a ®ibliogfaphy) déGs@at édnitdifing
with the recognized text or data strlngzln response to
bibljographyt infqragtigy recognized from the document When the action
application 215 traps the event fired by the host application 205, the action application
215 in turn opens or creates a bibliography document and populates the bibliography
document with the text string from the document 230 recognized by the recognizer

application 210 as bibliography information. No user intervention or action is required as
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trapped event fired by the host application 205.
Foll ow ng fromthe exanple provided 20 above, if the
recogni zer application 215 recogni zes a given text
string as bibliography information such as an
author's nane, information identifying that text
string as bibliography information is passed to the
host application 205, as descri bed above, wth

the bbli8E@PKE dddunteh fkauddiRaticIe cRARH bIRRE a&@dn Hpliefdni 215 upon

turn fires an event to an action ppllcatlon 215 t hat

receiptof eenen et Bnthedostapplication 265- pThsirPesieaprs atdbedioft
contain Angraﬁlfbtb %btﬂ ith&Hr OF PR ﬁr@sré { ﬁ@&gf&hzgﬂl 46Ty

t he docunent the action app I cati1on
desaribag saboie &ftesm r¢q08mde1bypnli¢etlmwos¢coglpp¢& gdtktoor 268, sttihg as

' I
coriph e R, Aot men S, (s S RaGlnd, ARSI, passes
infodaatimeidentifyinp theheebmiedstbxu cngiafar smmg tea Hog upplittatidB005, and

recogni ze .b. the reco I cat 210 as .
the [R5 CRRRRLPH ASP RACFOR, ROt SBPISPTR ARSI Rapsage in the
forn ®F 1208kt ipSoeft§] uhite@ius?e% thd Dokthepphtdioh W53 yin dOpAHIBNAr Adtion
automatically created by the action application 215

compERFNt Of &tien PPliRtiehin réspeme tpithegcqmpized fexppidata string

appl i caRefitPRow & Eiduplls) tﬂ@ r&Ue S@b vekia ke é‘[glq ‘block 505 and
According to another enbodi nent of the present

progeadsetor bloek SHhovhaze toxi ef dafa idimput intre theadnsymenta?I0eyiaghe host
appficea?igg 103.€ At gRBL '5§&t L;?&té(gnegfqgﬂl drtads hg % hqeh oft application
string as send

Corres Ing to a give
205 aatoag @r ymore htEogmzcrgappheamap R10,220A0 QZQMSsekscnbed above with

i nf tion,i A r ni zed t
refeldhpe Il 2 0 4 A ik, 6 EORTGEr SR Bh ot Degs one
or @Rl Iridan AR @aﬁﬁﬁfglrig(lotzhgivhosdmzﬁﬂmcb&géﬂyo nAr2615c1a540
short pes in the formof a set, propert
inf Oé‘aﬁ%‘?é‘sldﬁﬂ‘éfaﬁ’és% RSP PN g]‘ﬁa SH52 & P‘rfjﬂn%“%é i %‘ ‘F“aFema““C
cate?&ty' RMPpase@BROME thcdhizRL hpiRaddiPh i & tHRMdsh apRRRRIIS204. O As
recogni zed text or data string 10 Referring now to

shoyld g iadestopdhdhe mfermation pessesbigi the hest appligation fasmithg grgognizer
appﬁl&gion lﬁcdé fheldfe Y %glsé }&aﬁgﬁ L%lg% Q?fappfioc%ﬁ{eﬁt b80 IWHRH the

Into t cunment 2 via t . I cat1on 205
reco@mzbﬂ ¢t sBihg, is doqatedtaleng with infrtmation ddensifying ﬁmsme@gnwd text

the hpst. application one or nore recogni zer
String 35/ coggmgﬁg cul%ﬁ’angﬁff%goa’é descri bed above with

refer enese blonkFS’SguhesecBgmﬁer applicafion Adts blpeuplertp 3Qual tdrthe name

reco er a tion recogni z s ope 15 or nore tex
of iy scn s Mgl RPmHGrAY & §u19 B espiEiaon With the
recdplz8d ny or d¥ta fHAE KF&4Rample/¥a§ EKWB igBidn itk Bikinf Y9 rd&o g@hzed by a
given text or_data string as belonging to a give

recagaizghpplication: s pn .aédrs%ﬁs WY feppher Hiat F@eswhzérr application 210
has 388 pro@tdnRed2dOrelfird MGt 11S3niRARPdleRlck BB pdPrlate@Snto the user’s

contacts database upon recognition. According to embodiments of the present invention,
at block 550 the recognizer application 210 sets a property equal to the name of an action
component or action application 215 that has been programmed to populate the user’s

contacts database with recognized addresses. - For example, the recognizer application
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shoul d be understood, the information passed to the

host application formthe recogni zer application 210

may i nclude a precise |ocation range in the docunent

230 where the 20 recogni zed text string is |ocated

along with information identifying the recogni zed text

string as belonging to a particular semantic category.

At bl ock 550, the recogni zer application sets a
210hPSttay prRférey of Oo:tiiaciiviBopuM e RGN hsEWittadBdss,” where

shoul d be automatically per?orned on or in association

"o yifens o ke host @pplinatier) ExtorsiblerMaden Languagg (XMy) marmaspice, for
ex ﬁl\é tBQ fNﬁci%sQf’t \(ﬁ'ﬂcé m%taﬁ%ﬂ\ggé, SwheEE g&ﬂb&ﬁq" %’ tl'@ur%tﬁﬁe?f the

recogni zer application 21 an address. Say
propertait andnwhare thegeropesty ‘poptlatceantastsdatibasewitbaddesses” is utilized by

[ requi re that recogni . a sses b
te RESRpAFTARCR 265 R bF 08" aBERRN, 2P E0R Refaing me
userfsaagots tdatibaseAeitlo retb i zddoaddrdsedi meadcordifg tdenepematsodivhent of

invention, at hlock 550 t re ni zer applicatiqgn
the iy 6 iepiisal agurtion Hop S IaME i SaRTapERY Grock 350)
mayITReRE RS thehoftGppldatidR Bl the sdncting +a dnbaletHtas been
programed to popul ate the user's 30 contacts dat abase

with relSeHipedo ambrdizenss of the pressaApieation, e RreRSsY Y RY the
reco%ﬁﬁlaﬂ dplit£idn 216 nad Be WYosRES bPthR T REHLH a? lication 210 into a data

o: runacti on=popul at econt act’sdat abasew t haddr ess, "
strugihrgrier consainingfpegperty yatuee sdidytthaprebgnizariapplid@uior 349.bThe data

k : I
sl U8, AOREAE 5 e OUBSOREP <ol oRIBAD. BlSer b e
recoltlghieem appicafiort 12¢0 ymtid phzas&yyqlmdam/rmbmthml_yp delpedtly the host
kAR5 2B 68! bR Shautigh b B B

hostpplica@dn 005 3dformatRumt ideht@inizOthe Prepotndded N@xt BE datdS&fing the
contacts dat abase with recogni zed addresses. Accordi ng

recogpizgin@PLAHIOR| 48 f{sodtasses the hast applicatin: 401 3 BRIRET 9 LaPropsTty

valde§ §QTH7RhE BobREQUppRAibn 200 ahd SrofRilin REOPRPEYy (42h Q€ kcture or
550) "may be passed to the host application at the

propsgtydagi Ascauridimgbhwhee thedwst anplieation 785 receiveb Higi intormnatiqps from
SSiMlicAdMMERd, Qe hh&CapBliORBh L 35S &l infe? into th
the hABgRLA>SRCANCTI e nod oBORER 0> EiaRY o Boinfs into the
propeety dopgi eretr@yp | the atdperty Yalie| sat by shel atcagnigerr appligatonf 240 for
.containpin roper val ues set by the rec i zer
aireG e Bt BpiTs 35T A8 G o BE berf aPRRab G5 B o a5
" pr oper Ay by "560pte Gosttapplicalibn 560 katrisrab tiksprapdrtybyalideet by
recogni zer_ application 210 unptjl those val ue r
the tes e GRRli<perP LT &ns S Aparttlar acupaipPICHion 21508254, 22N
desi@RA6d b I} 6Pty valRaRt by &efr@é‘dgﬁﬁbngi lig@Rni 218t i FRMowid} from
passes to the 15 host application 6% information
the ipgRyiRuSt SHapple HéE the JBeRfTYevplveset By thatracogpizehgppliqadon 210
identifies an action application 215 for populating the user's contacts database with
recognized address information, the host application will call that action application, and
at block 570, the action application will automatically perform the action on or in

association with the recognized text string. For example, following from the previous

example, the action application 215 may launch an instance of the user's contacts

14
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15

recogni zer application 210 al so passes the host
application 205 a pointer to the property values set
by the recogni zer application 210 and stored in the
property data structure or property bag. Accordingly,
when the host application 205 receives the information
from the recognizer application 210, the host
application 205 utilizes the pointer into the 20
dataBhRPpliYatida hnl Gobelatel BY sdrR &oRfaBR atabadeddpphcaRh With hdtRess
recogni zer application 210 for directing the host
infoRB#ffane EcpeHzesip fromo the Aequment|2af i theorecappirerceanplisstion 210.
Accgljcﬁ’n lyA‘tnobl!nsglc Kct%ﬁ% rd ﬁe@gééau%oﬁle I &Rdehi2E §(§9e§s%&xfe¥éﬁvﬁ§) the
t he property val ue s the recogni zer application
docpment 234 ie auuomaacqélamqpulatedrin@cthc oseramohiactatdatahasg 1 ¢ording to
by the property val ue set by
emb%ﬁ%"é%%gl% gsre%aﬁw |tlg)gt| on 210. Following from25 the
previ oust (blmlmlse,, aftef tttehmlpardoqmoﬁ ys ambmzmcsléy phyortrhé the host

eco e l.ication 2 es an act
oo RPN A0F; SHFLG% e PP IS 1) ohibe Eeenpeg ghplidtian 210 to
prevéai aARARBstWapplicati@C Bf ZMV&%H?S&HMH @Rt applitation 215
host application will cal]l that action _ application,

Subssﬂaenﬂatwhﬁreo@kt astion istekregiiredo il g gpttineandos bigek)>90-
aut omat iaGaielofibR@ bR A8 ahd bt 2E pk&rldéasﬁno G tBinh@Rly
with the recogni zed text string. For exanple
pro¥iding cagtioes Pn gim inhasspriztionowith Iextesta dgh erecagized dnj Hgomputer-
| ;
eendfi SB0Iel 3 et (RN Borh T TRy, IR o rent o
thosesskillesl monhtaam thad addssmodifipationa tar ovariaiidris melyibessade in the
n or 0 ed fro t he docunent
preseB By ftna, wish ERER 5o Be Hoph o RER P THo MAgRoic Other
emb@ﬁhh@xﬂs 3 theqlwzéxfadn b@{RbBeappatent &6 Ogidke eldﬂlaﬂioﬁhe&e art from
entered into the docynent 230 is auto |caI%%.
congidgration fdhg PeeiieHionod pratiesofhe iyenhon dhsslssed ey ng
to 5 enbodinments of the present invention. At bl ock
580, after the desired action is automatically
performed, the host application 205 deletes the
property val ues set by the recogni zer application 210
to prevent the host application frominadvertently
calling the action application 215 subsequently where
that action is not required. The routine ends at bl ock
590. 10 As described herein, nethods and systens are
provi ded for automatically providing actions on or in
association wth text or data recognized in a
conmput er- generated docunment as belonging to
particul ar semantic categories. It will be apparent to
those skilled in the art that various nodifications or
vari ations nay be nmade in the
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15

20

25

present invention w thout departing fromthe scope or

spirit of the invention. O her 15 enbodi nents of the

invention will be apparent to those skilled in the art

from consideration of the specification and practice

of the invention disclosed herein. 15 WVE CLAIM 1. A

nmet hod of automatically perform ng actions on or in

association with recognized text strings, conprising:
WEXT.AR Ving a text string froma conputer-generated

docunent; passing the text string to a recognizer

application; recognizing the text string as bel onging

to 2 g' Vg %e%m}{ Au?olﬁﬁicgﬂygé/rfomﬁﬁ?gétf&s tog Jrrlﬁ asso 1at10n with

recogni zer application a pointer To an object nodel of
recegnived text aipipps. campsing:r om whi ch the text string is

rece VeCI" ceiaqu }%XP Il'lllll ﬁ‘ gagorr]n u9er gl(l:etratnggocu %fnt t he

host applicatTon, performng one i 6ns on

the r ecq;gmﬂ@tﬂe tem(tmﬁg td mgecogﬁniehemlmamm er - gener at ed

docunent.. hod ereb rece|V|ng

t he textf"'cé’tgPﬁZH’é t’F“’r '8?‘& e asctlf oﬁéhvé’Pé?%ﬁ“ fselaent

I ncl ude Hassfifeio\thd @cbdifizek ap;;shcaﬁdsﬂ zﬂﬁmﬂtter td® dHet model of a host

plication; 15 and whereby passing the text string

aPP{l%atlé?nrf@@bthWEétfetﬁ’ﬁﬁFﬁ‘lﬁdf F%ﬁ“’?‘?ercapﬁdes passing the text

string fy@onk I?l?e &'ﬁ&rt nftRPI SGAL hOR apRichfién, | @ﬁ&gﬂhé Bhe or more

appl i cation. e method of daim1l, prior
actlp@rcfruhmwgglumi toRt Stringan shetdoopstesgendseted Q@:umb gni zed

text string, accessing the object nodel of the host

application by the recogni zer application via the

poiZJt er The mhthodbjfeetajnmueWherA,by Téveivimg Ited teaf s@lireg frofln, the
con}pélgeé éﬁXergecrl dg%(l%q]nen? rmcﬂ des :ﬁeﬁ%}-{fgiggs %;@Ex nirbn%{]ﬂtetgee host application;
andconput er - gener at ed docunent containing the 25 text

string fqﬁ ontextual infornmtion associated with th

text st TIEPYaRHSHE; PP 2K STRE LoAtESAENAT |4RPRTANER ‘8?11“‘155

pas§iilg the Qext 861G MoAPihe RBRabFiddatiONtd tBe reRBEi ir ApActdiib. onal
recogni tion on the text string. 16 5. The nethod of

Claim1l, whereby perform ng one or nore actions on the
3. The method of Claim 1, prior to performing one or more actions on the

recognized text string, accessing the object model of the host application by the

recognizer application via the pointer to the object model.

4. The method of Claim 1, whereby performing one or more actions on the
recognized text string includes parsing the computer-generated document containing the
text string for contextual information associated with the text string; and

utilizing the contextual information by the recognizer application to

perform additional recognition on the text string.

16



recogni zed text string includes performng one or nore
actions on the recogni zed text string wthout user
action. 6. A nmethod of autonmatically perform ng
actions on or in association with recognized text or
data strings, conprising: receiving a text string from
a conput er-generated docunent; passing the text
string to a recogni zer application; recognizing the

texst st Theghedtodnsd Clhigh NOwhételsy BorfRmMirResRrl fore ALQEIRIOf the
assing information fromthe recogni zer application to

P . ] : .
recognized: fext stoing daglpdss peFfoERing N 1P (e taghignssqry thggegagnized text
strinfg@FifioMEeber 8Rofl. | Nformation identifying the text string

as belonging to the given semantic category; at the

host application, firing an event associated wth an

acti on ' [ . rfo . desj r.ed .

2c6 on ARILS B sBeBOA RREN R REACHTLP i ER 8 win
recognizeditegt/ariata strangs) cognprismgact i on application to perform

the desired action.on. the recognized text string in
the confitEPEGHREHINEdTomE SHERYErsneped dose et of

Cl ai m 6 passing nigdgx @iy tdiatecdghieert plicionj Nng from t he

conputer-generated docunent jncludes receiving the

text stFiCREIFIPBHIIRE SHEGES DEOPiNg i 2 BiYen SHmntic FApROrY;

conpri SF&E@inEQﬁﬁhﬁﬂiJnhﬁoxh @id resbgdi9 abpIRRibN® B8t application

applicationto the recognizer ~application. 8 The
fromyhichdtheftext) wiing &, reqpied ppidpiméarmaton idestifying 8¢ exlostring as
' ' ion to the host application
bd°%%§?Bﬁ@g%ggégéﬁﬂﬁ?ﬁ%kgo ation of the text string in

t he conpuherhogenpplatation,dbongent dvemgnasshfietedt étht axtaction

! ' | . m.6. ;wher eby
spplfl frolfind 8550 YEfornt agslf RGO B2 el il nd 1 PO
pr ogr ammesspgonsg@rthofind &vele siangolg thetacion applitdi@ntte perform the

string includes firing a .document |evel event. 17 10.
desiclgetieh b e OB AT 1o8! Sl i FTEpHgeagragy dpment

associated with an action application programed to

performa desjred_action on the text string includes

Firi ng The I%‘i%‘]’q OF G lgim |6emereéve§ﬁ:§1vmg the text string from the

computer-generated document includes receiving the text string from the host

application; and further comprising
passing the text string from the host application to the recognizer

application.

8. The method of Claim 6, whereby passing information from the recognizer
application to the host application includes passing the location of the text string in the

computer-generated document from which the text string is received.

9. The method of Claim 6, whereby firing an event associated with an action
application programmed to perform a desired action on the text string includes firing a

document level event.
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11. The nmethod of Claim®6, prior to causing the action
application to perform the desired action on the
recogni zed text string in the conputer-generated
docunent, causing the action application to trap the
fired event fromthe host application. 12. A nmethod of
automatically performng actions on or in association
with recognized text or data strings, conprising:
receiving a text string froma host application
ent er ed into a conputer- generated docunent; passing
t hdOt extThe methog of gfp %lmr@cﬂvgrﬂbzémna@mqverataﬁwﬁrated with an action
applicatifd Pfo%hﬂ&néchﬁ) é/e?f& St §dsfigt 9&1}99 ShQhgieap ?t}lﬁ%n?nd%ld\ég Biring an
semanti C cat egor passing I nformation fromthe
applicatiogyleiveleavertppl i cation to the host application, said
information identifying the text string as bel onging
to the given semantic category; at the recogni zer
applic at‘l‘he) metlmdtotf i(n:gmaé gmop & daysivig kheeactide applicytisigtogperform
the esired. tF dger ormed o tE the text stri 8 at
il Geion p Saipmeed i £ PEGE R the CPBRUEGBTREAL fpument,
causibehé laétioﬁdipﬁ NcatiBe to 4] @ﬁfe\ﬂ evantfonRhe hoEtQgpRdaBA. t O
perfornmed the deS|re action on the text string; and
causing the action application to performthe desired
actlQon AmkBd to?)&tltonﬁ&lﬁdl erfbrmin ?hﬁztlgﬁst 52¢r §f adsb@htBn with
whereby receiving th ext string fromthe
Ogmﬁpchteéfror ta@mmg@cpoamumnt i ncl udes receiving the
text st H Elg'l ! 'ié}? sm tfrf;m pal %0%?5%@Qatlorﬁglﬁe%ql:lt%bzy com uter-
passing t ext Str 0 ogni zer appl i cat
gendrated dokesnepaissi ng the text string fromthe host

appl i cag?sg%gttge tte}l%%trrn\%ﬁtg%m z%ng 2&’3 lgaqtl on. 18 14. The

met hod y passing "SPor mation from

the reeoggmiziag teppttisoiigiaobeloogihh e hgistn sppintic aﬁtegmy,

i ncl udes passi. the I qcation of the text trlng

the comBUrHE. fuRpaiioay THR LREnfePEBRPRICPRR [oxhe host
appl¥datibmJsdi 1ﬁ@€1ﬁhﬁ/®d idehBfyinphéheTedxp Qthiryf alltriomgihg, to the given

whereby setting a property value identifying the
semapyiciGAECYet i on to be perfornmed on the text string

i ncl udegg th@ﬁ‘ecﬁ)@ﬁzéreaf)ﬁl%}hé@ rseﬁ‘lﬂgl 'p‘féﬁei‘t?'@alu@@ﬁ@ﬁf}tlhglg desired

the property value into a propert
action to be performed on the text string;

at the host application, calling an action application identified by the
property value and programmed to performed the desired action on the text string; and
causing the action application to perform the desired action on the text

string.

13.  The method of Claim 12, whereby receiving the text string from the
computer-generated document includes receiving the text string at the host application,
and whereby passing the text string to the recognizer application includes passing the text

string from the host application to the recognizer application.
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val ue data structure; and passing the host application
a pointer to the property value in the property value
data structure. 16. The nethod of C aim 15, further
conprising: at the host application, receiving the
pointer to the property value; and at the host
application, utilizing the pointer to the property
value to identify the desired action to be perforned

on 14he traxt methbol NEF i Mafnl1 €12 OWRLSY -1B6H fi?% aihﬁﬂmatlon from the
docunent. 17. The net hod of Cl ai m 15, ter the

recogBizer aRplisatiqnote the host mﬂlﬁ%@ndﬂcwﬁé Ragsipg thet lopaiipn; of thp dext
T B AL AR e U0 00 AL
15. The method of Claim 12, whereby setting a property value identifying the
desired action to be performed on the text string includes:
at the recognizer application, depositing the property value into a property
value data structure; and
passing the host application a pointer to the property value in the property

value data structure.

16.  The method of Claim 15, further comprising:
at the host application, receiving the pointer to the property value; and
at the host application, utilizing the pointer to the property value to
identify the desired action to be performed on the text string in the computer-generated

document.
17. The method of Claim 15, after the desired action is performed on the text

string in the computer-generated document, deleting the property value from the property

value data structure.
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