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METHODS AND SYSTEMS FOR PROVIDING AUTOMATED ACTIONS ON
5 RECOGNIZED TEXT STRINGS IN A COMPUTER-GENERATED
DOCUMENT Field of the Invention The present invention generally relates to
text and data recognition in computer-generated documents. More
particularly, embodiments of the present invention relate to methods and
systems for providing automated actions on or in association with recognized
text and data strings in computer-generated documents. 10 Background of
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develoglers have atterﬁpted to provide helpful functionalitgég software users
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detecting that a user is entering a date into a computer-generated document

as the user is typing the dateF. QL8 the user, 15 can complete the date, the
Lo ield of the Inventio

software application offers t ete the date for the user.

Other softwaite hasseetmdeveiopednfonbjfexingensersenelphd detiomscivgnition in
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processor application recognizes that the user has entered a date, the user
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allow tlge User t&)dcheck.a Pointmen or 20t g%ri infogmation in his or her
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cafendar for the entered date. Systemshave 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 req@ginigseh@idotaRe R estidelonging to a particular
semantic category, the user allowed to select and Initiate some type of action

on the recoghis&dligristycroP e fIBPHigTcathingf STt es o8P FBkdgriisxglopers
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allowed to initiate an action that adds the name to user's contacts database.
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can complete the date, the software application offers to automatically complete the date

for the user. Other software has been developed for offering users helpful actions in
response to certain data entered by the user. For example, if the user’s word processor
application recognizes that the user has entered a date, the user may be offered an action
that will launch the user’s electronic calendar to allow the user to check appointments or
to verify information in his or her calendar 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.

Unfortunately, such systems do not allow for actions to occur

automatically upon the recognition of a string of text or data as belonging to a given
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semantic category. That is, according to such systems, after a given text

string is recognized and labeled as belonging to a given semantic category,

available actions on or in association with the recognized and labeled string

may be provided to the user, but the user must select from the provided
scRGHRIS dMQrgRY toTnifiats the-srlagted alansjtisaithrRspeciiRihese aithg is

other considerations that the present invention has been made. Summary o
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software application, such as a word processor application, a spreadsheet

iy Bt DS RAREELs database application, a calendaring application, a
slide presentation, or the like. Text entered by the user is passed to a
recognizer application. 15 g’lpeﬁlecro (ﬁi [ ilggelil(l:g(t)ilcl)n may be a
dynamically-linked library apﬁ%t%%?miﬁﬁw—rewgnizer application, the text
may be pasEetbtoliomanGr shiche ptiassntetognizer applitatimtbaimandayybems for
ARSI SS00REIGL IR L d20R R 0elonging 3 RAIEHRT, SEUANS that are
categorleg.qfor exarﬁp €, one recognizer application may be taske With
regegognikimgberngmgaia deelamgingdotine aegoaintic Categolly ofcrrarag.to aspects
ther 20 ¢ nizer ication may be tasked wi nizing. t
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usangivenotd xiodivdatasppingionecoghized astdefongingptappdivamsemapitiedsheet
gy the seaonizey application Rasses daa, ranesRendingiadle o i
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prirseetation, apdrerbkogriitivheoteagienttRusering pesvd dmgines tgeizgivepplication.
TIRETROG:S e ARPSY 1Retne RAISH BRdeh LI HCRHAD 1St h
pCassedQ to f%tg%gcggné}gr a pl%a%o%{&r%ﬁg rélcggn?lzerigpgﬁgﬁcon ©
regegeivess telpwintss tththdeabjentynddepassit ostrpplicatiors, thider recognizer
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sponse to the recognized string. For example, the recognizer-ap lon

sematytigppijetsmeattingoto enempbogpiredesagmdzesr application may be tasked with

recognizing text or data belonging to the semantic category of "names." Another
recognizer application may be tasked with recognizing text or data strings as belonging to
a different semantic category such as "dates." If a given text or data 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
may perform any function of the host application in response to the recognized string.

For example, the recognizer application may apply formatting to the recognized string, or
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2 the recognizer application may perform additional recognition on the string
by parsing other portions of the document to obtain contextual information
associated with the recognized string. Because the recognizer application
has access to the object model of the host application, the recognizer

th@mi@gﬁi%;rhra@gmsﬁf&mampaqﬂaﬂ ABIRASCAIIZEE ShSHHNAOE @MY W arsing
e

ortion of ocument according to functionality provided by the object
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strin? back to the host application, the host application fires an application .
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sti@sfering ABHP PSP A ORI ZRAFHENG 2 @ity e fiRcasnryd pyihged by the
recognizer application detects or traps the event and then automatically

obestnic ot AR gshaReliSAtNAL action component is programmed to perform.
For examplgcioliagnaction £RMePNAPLEONOPrigRS §RIENA6E, PEFRRMHRINGOMmizer
plying formattin%, such as boldfacing to a recognized string, that action

anEYIGRe AP 1S it SATEHRR B8 1P tHB T RARENEF XY tPBGE &t LiFingost

appHemidatagicvar 4ppppine o ffithe Avensiiratbhy dhel hedrpplisatietel event. An
According to another aspect of the invention, after a string isgecognized by

aclion CRBBARRY LSIRKiTh e retU B AP Aot Qa4 fraibidgy of the type
re@SsOcEEeY with@odesicedpeiiande daderiarmegd ai evénrasrbaiatiantvdibtically
the recognized stg}gg..The 20 recognizer application passes i formatign to

P RS SRR B 9B ity IR P LRI S A nBr OIS telo peHgmm.  For
exapplieationtpassasoinecprapiéniselompiryesopniaer @pphaationgdoftie 498ying

application in ordey to identify to the host application g particular action that .
et e o A S AR
avpplidadion 4als aie detiopCampaniapttidenrtiieddpyribagyodertytiat Sytthgping of

recognizer 25 gcation,l.and the called action component automatically
thf)g?]ﬁ?m%‘ﬁfjs%ﬁ'r@g{) AHTRE"SRHBH on or in association with the recognized

string. For exacopléndf tharcaled aptionotarapananids, piograntriag 10 @eaitized

a bibliof?g&%file in assocjation with a str{i)g recognized as an authar's

oY P L ETH BB e85 B e BOTHAY AB Ry ECREELY associated with a

desired action to be performed on or in association with the recognized string. The
recognizer application passes information to the host application to identify the
recognized string, and the recognizer application passes the property set by the recognizer
application to the host application in order to identify to the host application a particular
action that should be performed on or in association with the recognized string. The 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
should be understood, the foregoing examples are by way of illustration only and are not

limiting to the scope of the present invention as claimed herein.
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should be understood, the foregoing examples are by way of illustration only
and are not 30 limiting to the scope of the present invention as claimed
herein. 3 These and other features and advantages, which characterize the
present invention, will be apparent from a reading of the following detailed

description angsa a[ﬁd/istﬂe@ff%@u?@ssﬁﬁiﬂ%éi{ﬁf@%&h%ﬁ tahecnpRrateqstesent
that both the foregoing general description and the followigl%detailed

nyRQHHEH e aRRHHILAME dxplirarinsnioleuing detailst dstrtptippand a
reli@WnanteRdsislainesyBos Raseopiomatiisdaramingshrieirsrtidadlagteral
diagram showing the architecture of a personal computer that provides and

desiréptinh anshEradRYergoifidltigr Bt S sMPATY, Ak FX AR BB Oy

aniQiiigdtectiscdlochdiagramihal dlasikates software architecture for
recognizing, labeling, and performing actions on strings of text or data
according to various embodiments of the present invention. Figures 3, 4 and

5 are flow diagrams shBwikfdidsgtijative of thie &y devirmstomatically performing

actions on recognized strings of text or data according to,15 embodiments of
the present oiidn DA o DUR o A Hosd b A pen: B Bha
copmbdithentsofitiee pndsghisimverttiopeanéngdiotedninenethodsnibndisystenes the
prf%r&l{h%@rﬁgi(gzglly performing actions on strings of text or data recognized as
Beﬁonglng to certain semantic categories. In the following detailed 20
description, Faferertas arenddeltagheratcompasiviteg dielivings thahifectnra for
r 0 in whic W way. of, iHustratiqns, spegifi .
e e T A T e ah SR B R RIS scgpnding o
vagioipoditheditsentsyob éhatilizechtamdestroctural changes may be made without
departing frox irjt 0 e i ion.. ing:
dotaled deau Aot b tner e ot ot WEReL e e ocgg for
auscoptwetithe priesermdneemntion s defingei4pd thigingperfdedtclairdstamsehadmg to

erﬁ?féﬂ}’rﬁg%%%f%gfﬁéggﬂt%%ﬁﬂ gﬁe drawings, in which like numerals represent
ke

Detailed Description

As described briefly above, embodiments of the present invention are
directed to methods and systems for automatically performing 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.

Referring now to the drawings, in which like numerals represent like
elements through the several figures, aspects of the present invention and the exemplary

operating environment will be described. FIGURE 1 and the following discussion are
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elements through the several figures, aspects of the present invention and
the exemplary operating environment will be described. FIGURE | and the
following discussion are 4 intended to provide a brief, general description of a
suitable computing environment in which the invention may be implemented.

inddhitR heprxeadianowilt be-AaacriRed b idie o g aneral e rienpatiREo @ nment in

modules that execute in con unction with an a pllcatlon program that runs on

Whisho s St¥RgL9RBIRY f FE oréml@t Roagcakne vl thie drtasibrg in the
o diRGRD etﬁﬁéhabfhﬁray%tlmmadﬁa k& deupleMesigfliR EHNRIRLAN Wi cation

other ﬁ?ﬂ gram modules. Additional aspects of an illustrative operatln

PrEgRARSIARIINS AT AbARFAAEE HRECRAB foRSHRIIRhTERRHICH dhgiiogicd in the ar

wimbestimesteaf the preseidn Gﬂ@i\tbﬂ%’b aeeidpiehiabdnik) uftaiRfbn with other
Application No. 09/588,411, entitled "Method and System for Semantically

PrPZRERNG SIS anABIBMdiAgPACHORE BASHYSRIEE PR TRLNS L%E%‘Hni’éf and

sofitvigsischiieluie exPrapsnbitaipaiatedbeseimbydisfeiansee grRaEMinvention
program modules include routines, programs, components, data _structures,

are J9SGtHR RS-t BeigRb MR alpR Y parithidr Criedr iMpfedettd System

foP8eitaaalDs Tabt IakastyRes Ao reoVRIint) 0sei sidliBek il ihie Sutatllically Labeled
appreua}d)f that the invention ma %i%prac iced Wlth other computer system

StE3ERgUYHHS, SRRIGHRG MearROL QB R fRiEFrocessor systems,

microprocesseidpasgbagpiaghasimabiectenstingenic | peskanias, components, data
minicomputers, mainframe computers, and the like. Thg\fj{gventg<ﬁ may. also

SUBS PR eRY RSt CoitrGg dhten HEEdRE grgr Implement
pammamsiﬂmetemat@m@cmwé@wm Hl@ﬂ@daﬂllﬂk@drthmlﬂglbﬁemate that the
._communicatjons netw ﬂlstrlbuted com utln%nltﬁ%lronmedfﬁ ram 4
BT AR TSR UL SHEE T SUHEH P Stof e Tog Pand-
heti@ deased, utiinigoovsior SISRE hiedplositativesemprirs arahiieeieredesuaner
% ersonal computer 2 for prac cm%the various (B (H;n ré[.%of the mventlon
R DML A o LD LA GRiTe WML I DR E iy BeBerlso
b@cmmdtiﬁnaét@wmlahﬁpmmgtenvm@hmhﬁg; avbertrasipracepsiigmod By remote
CPU ste 21? including a random access
PrOAAD S A O AP BIONE L0 Py Beah s Eorbuted
cooqpiplag theyinamery, tpibe oGP thddicbasigyirpulaiatiedt By dein local and remote
memory storage devices.

Turning now to FIGURE 1, an illustrative computer architecture for a
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
the computer, such as during startup, is stored in the ROM 10. The personal computer 2
further includes a mass storage device 14 for storing an operating system 16, application

programs, such as the application program 205, and data.
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containing the basic routines that help to transfer information between
elements within the computer, such as during startup, is stored in the ROM
10. The personal computer 2 further includes a mass storage device 14 for
storing an operating system 16, application 30 programs, such as the

application piegiams2Qerardddaiae 24T hednare RIPRIMEES 4 4hi%ugh a mass
connected to the CPU 4 through a mass storage controller (not shown)

StQI3SR COMEPHE TR BEAMTERIASSISS deoti Bt Ace 18 BRES ROHmesyisxtes 14 and

it<CaRpUiREd eataRleMesiRb Y avideaN PRovaRLIR 810sRERS A e PatIONRl personal
computer 2. Although the description of computer-readable media contained

CORYEIFF Srefédhangiintes drHBEote OfcE0BRUCES A tRIa dhsKiar Pty herein

refdily Qo ibShRYAsRE 1 gPRISGIRLESLBY thosaskilleRINGe BIRIOM drive, it should be
computer-readable media can be any available media thaf can be accessed

ARy bhydhare siibedar shagrvhgt seamtishiesadabln stashicabhe any available

meQaieiareRdakles e din teayeSoRAPES@asuter storage media and
communication media, Computer storage media 10 includes volatile and

non-volatile Bert@Vabie XAtMEn F¥MBYRbIR AEGR FAMBRIHEA AR §ripedia may
compthedceminiabnelegydonsteiagrl ebinfaumatioonshiedias cuniputer-seatdadl@edia
. instructions, data structures, program modules or other data. Computer

inghudet XA MBS Hikeid HBP AR AR NRARTTRE g Nnplemented in
ang EMRGY, Baskéngsnsry dopthtsragelidstaiemenery sechnglogynipiicREbiable
. DVD, or other optical storage, magnet‘if%w cassettes, magnetic tape,

InfiaGHeRY AR StOIEYEEr BERER BRAHE SR et s GPRHFTotfipee media
ineh@tisirwiaibcaimbeduse R IONIROME Kiegad, iIRfoPRaNONRRH Wiehr g2 bther

ccessed by the computer. According to various embodiments of the :
Sl SO oy S e SFo AT
cabi§ings|agigaletionnpstivagreticaii s tatQoeoi peier sihyaetghstotdgP 4 B irbyorkny
8, such as the Internet. The personal computer 2 may connect to the.
O T MOt R SR MBS S ST oRat 0 6 b
act&sstidshpiid begppeeciated that the network interface unit 20 may also be

utilized to connect to other types of networks and remote.computer systems.
The persorFEoBEei2 KRG Wil TRAGHB I LBt SoRtbiI RS 2R onal

cof@petviraig operate in a networked environment using logical connections to remote
computers through a TCP/IP network 18, such as the Internet. The personal computer 2
may connect to the TCP/IP network 18 through a network interface unit 20 connected to
the bus 12. It should be appreciated that 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.

As mentioned briefly above, a number of program modules and data files
may be stored in the mass storage device 14 and RAM 8 of the personal computer 2,

including an operating system 16 suitable for controlling the operation of a networked
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25 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. As
mentioned briefly above, a number of program modules and data files may

pcb® SEPregiip e, Mash Sierage deMasdwangRANhE A tReParsRNAIICROSOFT

c coméuter 2, 30 including an operating system 16 suitable for controlling the

BERRATEPN inheAreend: phrshipgempitermest siaeasedminpivead RAM 8

mAPEIAI GRStV AN MIPREAE o GARP ARAHN L] REIMMGtorage device
14Washin%ton. The mass storage device 14 and RAM 8 may also store one or

AiOHAr SHEAD IRPBHFIEORPIRE MV dPAgE eitingeand; giting an

clRAMR Medutene 250application i HRM R itha pasikg AT 8ditilg @Mprise a
electronic document 230. For instance, the application program 205 may.

i nay.

W RPN G R IS G O U iR ARS PrE LR ARYI S PR A GOREE ApPlicaityh, and

thé ¢ikatactapmlicaitan pasdathe ke ofplieating eeaMstfRl CraRiingfaBtkctronic
editing other types of electronic documents may also be used with the .

daeymsies SMB SimERIS ot thEhdhssetany smbsd RS Rh P R Bl S FieERtie

an illustrativR Feffmareov ol ERIUR 0P Use i[1GkirGoa jsuTelar WithiRea itiSuse
. embodiments of the present invention will be described. The architecture .
in GOMMSH B SURES Yﬁ&ﬂ&%@?ﬁﬁﬁ?&ﬁt%%@?a?ﬂtzag?m wllpefgrived.
THY QgeissestaRPsiealanPIOWFIIRECs fieiadshaat apnlieabanppsegian?0s! etharas a
type of application program for creating, and editing electronic documents.
w f?@é‘ifﬁﬁ&%‘ii%?f’l gﬁ%ﬂﬁ%@%g\/sarsa%éaﬁ%ﬁgwmﬂsmnw other type of
apphitaadimenis-ahtierpeesaiidruentanihb RIevitsprdgtamdnedulesdarppsiedtion
con'unﬁéig)n with the applicatio%p ogram 205 that ecog:ﬁ%f ext strings and .
Pra&ﬁé“a PN PSR BRPERSi8n HE' Lo TR J8e RRP e iFption
prpaidic piaygrambaddmentooliteeinverjiactipiowild theeepaiaeoplbgiad?005 that
and an action plug-in 225. As will be des rlj# d in greatey detail below, the .
refQEREIET. HHRE EOSC T SO E S PSP SRt S5 RBIGhe strings
andogatment gafiauldrladist® dhecr@ sifihgsiavhdaispvathdeemandignintorpiagion.220

R BTe 208 S RS LR AT

plegen 220 recognizes text strings and data in an electronic document 230 and labels the

strings and data with semantic information.

The application program 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.

According to one embodiment of the invention, the recognizer plug-ins
220A-220N and the action plug-ins 225A-225N are automation servers. Automation
servers are well-known software components that are assembled into programs or add

functionality to existing programs running on WINDOWS operating systems from
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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 25 detail below, the recognizer DLL 210 may control one
or more recognizer plug-ins 220A- 220N and the action DLL 215 may control

MPOR QS OIOTeCRBRPO RINT TN 24T0@A6M, NGRAMRBEHI0 R #AIRRCIGIORKGhay be

the invention, the recognizer plug-ins 220A-220N and the action plug-ins |
WHBENBoSRIG of EomBHEResaRERECAdIshiat O REAser A RIgg ol g runtime

wRRHWAER FRMPRREMBI b @l ke sapseppaied into programs or add 30

functionality to existing programs running on WINDQWS operating systems

from 7 MICRESSISEOBHERPOR ATIORGHR B ISt RLh NG tex! Hiitshinn an

clSRIYRIS MAYIREnIWHEBR IBda @ISty GPPIRHIRG |prepageSendEandendividual
plugged and unplugged at runtime without having to recompile the host

repRgRTEEh. PHNE ECofmAst 4N 21BhKakesegtHE BIRBIRD P (s I gechanizes

padficii£legipRiendaswrenbhieig @mhifad, hyntheagpplication sregiamddoarieiher a
individual recognizezrjé%ug-ins 220A-220N. The reco?(igizer plug-ins

SPESFANSSIRHRTYni Y FRetig” s R et aumeraget ctidsthe
app D POCRSSN G IIRGWNENE oF ahspraagdheaiieeupietird iR feeognizRbgnize
plug-ins 220A-220N may be packaged with the application program module
PSS (S o) BB Fitten BP IR pAttidS QT RiZE 10 bARKHI Bl the
re€bdateseplug MpicZiyAthe oRcagnes Plrbadfhpassed sting@mi@dhents. However,

recognizer plug-ins 220A-220N in single paragraphs or cell value
SUFRELIBNES TS 6%@%{?&%%1%%%@33%?8@%@25%&8 ZAFpIdggrermats

220A-220NAR pafessizesandiigroeaisn At g of iecndgingneettRinEbifigsion,
S B Semie ompleD, e esepee, b e 2200 220N oo
théyitarerecbivingelbeseresuktsdiany e sarsulisraoag tizeraplogs g aizdhplug-ins
N S S T
miduleeQognizing sikagplas sontriaingogmes. Hdditiorzly theaseegpizetded for
R SRE o AR Uy e Gealen e g o
ret@eogfiizerapbgident2Z 08¢ ation of the string, including the length of the string.

It should be appreciated that each of the recognizer plug-ins 220A-220N
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
action plug-ins 225A-225N that are executed in order to perform the actions. As with the
recognizer plug-ins 220A-22N, the action plug-ins 225A-225N may be packaged with the
application program module 205 or written by third parties to perform particular actions

that are of interest. As briefly described above, a given action component may be
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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

exdgmantisliydphaledhgtringn2Tifllena shingdstrappapirRd D03 reeagnRizaking is
plug-in 220A-220N, desired actions may be executed on the recognized

recRgRloF S SQEIRSRIDY [ty 115 B 5sH (R ite CHRRSA I g AH I DBEXeh) S\ S 5P Aefion

coRRIERCHIR P FSIR BB HASt ApHP0SHAS W B HIRsEa600PIEBERIUSalREd to the
220A-22N, the action plug-ins 225A-225N may be packaged with the
hogh pfiRRiictiipRodPanthif otFEREDEE o PRRIEAN WY deiFALHN G s i paffiRf component

ashauticedaniae inngc3Rdhat aoa. of nterestidsdetisy sleperibd AROWR. @aIMBRd of

action component may be 8 executed by trapping an event fired by the host

ong MIESHivACHEB Rids Auisgosated aierddl s iated with the given action

component HAN@fRalElYiRDIYES agtiontamBeReinma bedskallegpydtien and
host application in response to a property passed, to the host application hy

CXBAABO RSP EEPIRRRSALIARH ARANACHRD ARRIIC LD M RE 2R LLBE Ak Iahaling

tekiesdasied @cigngThe exeebird agtigsrieempanentpraynhiaCUPRsisedef or in
one or more action DLLs and associated action pIu)g-ins. Haviné; described

ISHE R CHEh BERRBEANETHYES: ddgHERicn Ant Exedifidl) telitgiiyas showing
illapplicatiensaiand faetoapplictions ioriaaogrizing snddahslingl texhgirutasxt or

according to semantic categqries and in performing actions on or in 10 )
Ao ERSAR IDTIERGDD P GEC TR PRSP R SRS i g rAgeording

to FMewinBodluRiiatyeheopiidsas faraviomatigallybpeioriaieg Retlighns/6/n automated
reco%niz d stri?ﬁs of text or .data ac.cording.ﬁ? embodiments of the present

At RERSFAGLD Piglid 2 0Cs g™ o%éesm&m S¥tHaihlEng by
pakivention, andasdereihpliescoinezi abavpoareauwraaiesbjactianodéy ¢fe the host

performe or i association with a recognized text or data string by 15
or SIS TG d B BAORIAS PO BT 43 s e O ot the
apptishtidppheation 205 o alltwntheddeqgrisemappiisation &l tassitiadon with the

flmctionality of the application program 205 to automatically perform actions
dOSHIB?%Bg sociation with the document 230.

The illustrative routine 300 illustrated in Figure 3 begins at start block 305
and proceeds to block 310 where text or data is input into the document 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
the text and the pointer to the host application object model may be passed to the
recognizer application at the same time via one method. At block 340, the recognizer
application 210 performs recognition on the text or data passed to it by the host

application 205. As described above with reference to Figure 2, the recognizer

9



10

15

20

25

30

The illustrative routine 300 illustrated in Figure 3 begins at start block 305 20
and proceeds to block 310 where text or data is input into the document 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

appHieaifotenbgCcoanizes RRPIFANIAR rdddvea theithrecaayzatarnlieathor dlthore

or other recognizer applications 220A through. 220N may perform recognition
reeRRRECh MDY taxPOr TR pREsRY IS raddyriraaessiapplidiiooitnIny the

re£026k SR eLOANZE RPOPlAHNELR i5 HassRthaR e i Hienabigetn text

model of the host application 205. According to one embodiment of the
selfgiPfion the text and the pointer to the host application object model may be

passed to the 1B68EH36! arplicasian at thepsametimeovis onfy neethrRdifiividual
block 340, the recognizer application 210 performs recognition on the text or
recoRIERISBE TS PO AOR: B apitlicsiir RESNIKE Welribeg ApelisaifR obicct

mégterencesiotFigwRididha reeeghiaeh JidRRIGRAHON FAaYRASH ¥ €l texeOrcdabdizer
received from the host agpl_ica,tion to one or more. recognizer plug-ins

apphEAIND SArOF £86iRhrite WHR HEghRtH £ RIREHE e -7égirgagnizes
giPHOrIRt 220As AR YHRENAIE G fahke GOERI 2N RMER EOMEIRREdRi 2O Melication
text selection. 5 At block 350, the recognizer aeﬂ}ication,ZlO or any of the
mﬁQ(di‘\t/'iE%FaF PG APRISBHALIAY S5 GRS APATSS UL EHL PO M th H Rk L2 30
to afpiigationaliect niedatishassisimeadditiona) teeogriioneihdesi@chilzel by the
exampleéxgéhe r_ecogl?izer ap&gca jon 210 or one of tge individual r cot%nizer
reRIggATS MRKABN FAESERDRYE 2 JRiFFER ArEPRESRERPAE O D dRguppent
23anaddiesststiimy.ctde:ieaoamigelcapphaaitonel Fonayiutlidr thethaghg previously
a Iicaéion bject mogel to parse other ortior%iié)f the docum]g:nt %%O.t :
regAIACE GG PARGOHA AR JASHREGRRY AP RYSTRRR SN J BERTY tcwg?ﬁ%&m
tohpsdRe ifecadlizgr applisaiomneonedanplécitihg meagrizaitRPPPHEaien that the

arses the document, 230 and detects. a.five digit numbey (e.g., zip code)

R AR AROTSCI Pslaisas) 0 TR AT s state, the
recognizer apBioak G0 widizenibat ipforeaationtllizte arssiimyelifying object
raising the confﬁiencilevel of the recognition groce.s that the text (ftring v

m?@@é%&%ﬁ%&“t S HEMABP RS R IR RAMHE Jf & hggosnized stritig. or

example, if the document is a newspaper article in which the newspaper editor directs
that all person names are to be bold-faced, according to this embodiment of the present
invention, the recognizer application may utilize the 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
is not required to manually boldface text entries recognized as names, nor is the user even
required to elect or accept an offer by the host application to boldface recognized names
for the user. The recognized names in the document are automatically boldfaced by the

recognizer application using the object model of the host application. As should be
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At block 360, the recognizer application utilizes the host application object
model to perform desired actions on or in association with the recognized
string. For example, if the document is a newspaper article in which the
newspaper editor directs 20 that all person names are to be bold-faced,

urﬂ‘é@ﬂﬂé)@ gyanbie §E_i'il>&ﬂ iﬂ‘ﬁ[& 2 BRAAIRSARE BMSIHIS: z_tbﬁl_f&@%”ﬂ@rhas access
. ggpllcatlon may utilize the object model of the host application 205 to apply
(o)

FoPRisHG R STl oleds drsbePplfabAhAhTer iR P Heatingnidpprpmatically
pef8gle ARCHRENH EhalliblbYRarersind shEahiscbneral atdbadiRst with a given

application via the pointer to the host application object model, the .

rerRgBiR LA b RIS H RS NS Hsply 5 drhiqhtingPSiiermed 9818taiERgs ration

withea st RRIGAIRN (exany tax sting thdheudacwmentt BRRKWeoggnized as a
person name. Accordingly, the user entering text into the document is not

required to MEERIEIREHGI A ALt A ARL XdEB G AL s RISHHRG MG Eothernd as

briéFB @4RAbERNIHRY, torelatkerassaptapgiianidy Beolasl-aRRigalPgdQ string as
boldface recognized names for the user. The recognized names in the

cogsERAREIE e ABIGHRLIR BBlS SatF BY YhdhsorTeeBAB et RRbiSRES O SRy the
hdfieappiretisiode! ot the hastapplicatiomd s heid hp IO tindensioad Byplication

those skilled in the art, because the recognizer application 210 has aci,ess_ to
1

leygb Ibfoct mstiet st H s RIS tatei i PbLBEREL PYSRiASHER daplication or

coavionaatiealiyhparfermaatynfunetion fyalaetotin host @pplisaliRmaonowith the
association with a (%iven recognized}hext or data strinﬁ Once the desired

recoaAS SERS RGBS 8B B U X GO 400 Desataksart block
40dadadHiogsdietsoblbor nolsvatklesk 39atciearpngiitoanaliesnaiive 230 via the

emboiiiﬁment f the present inyention, and briefly described above, after
e PRLE g G T AR T SP GRS S AEFAd Rersod g (e
retognpartiagldicastiartic cairgeryotheoreaagizemhapplitiatiininetfiemiber post-in

application of the recognized strin d th {);IVOSt application fires an
DB AL LN UBELREht b e Ve R B8 RSB o
oradhActiecapp)iaatiavcpibabatposanihviithrdadeito autoreatcally performisdn440,
. ction.on.%r irtlrassociation with th%1 reco nize stringaB Referrigg.toé:i%%% 4, .
infREMHSR AR RS FUtPedling BRSO AR SRET RS A b R eine
to44 0gishear eséendricd atigeigsoiyp ufoin textirepdacuanaey, 23ddwastRe duost, apjdlicatiaphy
in o(%rsriaégltlj,b%(dél%% ﬁk%?rltéoga%gggetée‘égeoilgﬁt%ﬁgﬁlcjgtllsog azs(%e rg%ntht%e recognizer
application 210.

At block 450, the host application 205 receives the information from the
recognizer application 210 identifying 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
text or data string. As should be understood by those skilled in the art, according to this
embodiment of the present invention, the action application 215, 220A, 225N may be an
action handler or other component able to register itself as an event handler that may

detect or trap the event fired by host application 205 for causing the action application to
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15 recognizer application 210 and/or on to one of the individual recognizer
plug-in applications 220A-220N as required. At block 430, recognition is
performed on the text or data selection, as described above with reference to
Figures 2 and 3. At block 440, information identifying a given text or data

pesiong as g herasecoamigrd AsiRAIGRJIAG 4A HIVSBRENPRYIE SRAIBAALY for
for example, names, addresses, dates, bibliography 20 information, and the

expRaplRs hrssedkblede H6sPHpSicAABIN 2R oI dFe PRdsiimgervipptidssidt the
redRirAidosk 420niBeastarAlicRIRA ZAadrealvasihe iIfasmatipndiem hed by

recognizer application 210 identifying a given text or data string as belonging

anRIheiGRMPEBRMANHCBafisg . PTeRRNSAtitNe %t Qo ShEsioTirdstian Randler

coRRRIIEHIQD IeMebOR 260N TaneliSYetdp Sakssl@nacianaRpitRHacn 215
215 or other action application plug- in 225A-225N to perform an automated

may-B6 7 SATBY HE £9880868h DAt TReddghisdf 3 ehgctiamhenigr iRg Refdenming
solf wnsterstondibysthasesiilediarthalartcrRecQaiNg todbusnRMIBIMEKRfise, an

the present invention, the action application 215, 220A, 225N may be an

acHORAPREFHIER ol StHEY B SARRCABIE thefayrtdiRmpruped /A s Tgieiome

otHeatmayc0sdekest erctiaisthe BiRptdised MychashapRitations2Retionsaitvntized
the action application to | | perform a desired function. Those skilled in the art

as Qi petap I OFRAIM Y B Feesarsterrr sa iRt the art of component

object modelinglosll4gopraeiate she orepisisationRfa eaamraneatasaapplitieions

handler that may receive an event fired by another compopent such as the
2lRo 3@&%%3%@%%3@3@ the %Va%f% YefR% éaﬁﬁﬁanﬁm%lb%%r t block

4A7ERIRe gerirechiupetion. tbaexamples«n iaglien applicatiany?porforay Be @tion on

software_.component that may register itself as an action handler for
O B B PO AT i ottty ST B PR st e fgected or

trappedneeait23R dLikewis o aramtitan @ppisatipol Rianpdyone theerapgleprivaded

may be programmed to perform e other function such as.creatin
5ol 5 e AP PR Bl SRR FEbAGRIEY 15 AL Db ASGILbRgraphy
infofaranationudy sakeaagairkopphigatprintdtmiidiotke4606;itiae datioext string as

o S Pl 247 2 SR 8
reference to block 440. The host application 205 in turn fires an event to an action
application 215 that has been programmed to create a bibliography document containing
bibliography information recognized from the document 230. 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
the bibliography document is automatically created by the action application 215 upon
receipt of the event fired by the host application 205. The routine ends at block 490.
According to another embodiment of the present invention, and as briefly
described above, after a recognizer application recognizes a text or data string as

corresponding to a given semantic category, the recognizer application passes
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470, the action component to which the event is fired automatically performs
an action on or in association with the recognized text or data string in
response to the detected or 15 trapped event fired by the host application
205. Following from the example provided above, if the recognizer

inARRIIRRHP TP REO 2883 AINRNIERX LS HAY %ih%t@gfﬁﬁmaﬂﬁfﬁfdﬁaﬂ%s, and
such as an author's name, information identifying that text string as

the EscogriphARRbFATLA S patsadadihb o SPapRtiatidN 265188 descasrdn the
foRROYE a WD piefRiienagdio leek 440 hbhe pstaHicEsRR2AM 11 hRiBieS Adtion

event to an action 20 application 215 that has been programmed to create a

COBBRAGRA S OB ARRKR LT BSOS ISy IR RIS h ¥ BB A8 from
the documeRt R3O MMORN tharagtiors, applicatias 206 teapsstheseMemistrG Y and

the host a£6plication 205, the action application, 215 in turn opens or creates

Pracsfsiiot ApEK Ol BREalte ot dite's e WinnEy A P BN ER? With Hifehost

apisid 316 @ (KO M INE SRCSINER A AELIEE P EIZ B Yt RSB BIZ @ie?Bost application
20al£(§)zljcation 210 as bibliography information. No user intervention or action is

iPAQ 85 TRESHiBIRHEPh o RRMaHRS 7 Gutofinicall) cAsHetr i habtfoyith

reRpRlicatOR 2lRUPOR decaiptafihrieysot fivetbbypilicchaphranlisiatian@85es one
The routine ends at block 4%0. According to another embodiment of the

O LB AEREHHRIA, SHRES A BRERPIRE AL 8T EBLIEMARKS §315886hizey block 540,

infRpligRiONdRETgNZES gitext Rktaia &tingtasg I3 IR ANG teifediRantic
semantic categoyry, the recognizer application passes 12 information

CafgEnty Mg e e{%éﬁﬁ’zéﬁ?éﬂtzcﬁf &Qﬁﬁgﬁ?ﬁa t%f)ﬁl ﬁ%éi‘%\ Eéﬂ?@ﬂ‘?@@?a%%?- As

shthed eeaghizstovaplikation aise papsasdadhtdmsitapplication 2matshedognizer

essage in the form of a set property that causes the hast application 205 to
R 2 BB QI oI e A BFEAR dP S ABRT GRS POt 1b HsTe the
recogaRE esktextiag data sirddch bRefeliming foemaidohi gduet iy e teuitte difed text

be insha(f start block 505 nd&%oceeds to block 510 where text or data is
St'iﬁﬁgtﬁsi BV Ho MR I3 TR R S8 &PRlication 205. At block 520, a

portion of text elodatade, passecsh pivitbe dppsicapph cation p2éiiy eqeadidneename

ecognizer gcat'or{ﬁ 0, Z%OA,t%Z N, as descrjbed above Syvitk} r.eferelnt € e
RS AR TR el AT
recfghidremeiediaxisoimat® atergsls, Belomginggie ¢h aexe stdemanticognized by a
reggég Oe{yzip%hgg?ﬁ)% Eﬁg’as an address. Say further that the recognizer application 210
has been programmed to require that recognized addresses be populated into 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
210 may set a property of “o:runaction=populatecontactsdatabasewithaddress,” where
"o" refers to the host application Extensible Markup Language (XML) namespace, for
example the Microsoft Office XML namesapce, where "runaction" is the name of the

property, and where the property “populatecontactsdatabasewithaddresses” is utilized by
the host application 205 to call an action application 215 identified for populating the
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information identifying a given text or data string as belonging to a given
semantic category is passed by the recognizer application 210 to the host
application 205. As should be understood, the information passed to the host
application form the recognizer application 210 may include a precise

usliGatigndandatiibise #asuRehiR witetadhe 1oxecnanizad e sHldiitent of

located along with information identifying the recognized text string as

the, &pyRBHRY 9% gerifisatigk iR fsmataeiegk AfBictnddhe sgte (Plpck 550)

mAPBHGRALON $6 & AaRePN QaualfarBAamenet anoastigaibat by should be
automaticag performed on or in association with the recognized text or data

string. For eXSrAPIENSIR SMAPARRAIN R IRSHIRSTY FRtaying et byrarssy set by the
re68ERDRIZAIARAIeAAN ALY B apasitress- hayclytheihppinaieGoa0Z8 a data

application 210. has been programmed to require that recognized addresses

SUSIE AL HI IR P IRRSFY YHEscist RidbaSerercretayintioon Allordiitgdata

stigcampadinentsef the Rrepesidnyepsion.mat biRekaidHibEcrBEaEMiZsT set by the
application 210 sets a property equal to the name of an action component or

receIACA PR 15! th At shesen Y Es affimalPis Bisptivncdalsiedshy sthe host

appliotaicis 2esaRagesithetEBOIOMNIZEW REl RS $8S0 dridy @ Xpplati IREBLPEREETO the
application 210 may set a property of . ) )

hos(f: ARPASAERL po U SER SRR AdtAHREBG ithe difreslizhthdest o Aafarstingethe

reb@)stiaglisaian bxEnsiie Madkpheanguagpliciily pesneppates forthe property
Microsoft Office. XML nam ce, where "runaction” is the name

va I?q?ﬁnég!pﬁ?é%%ﬁ);e%%\me?%(@g?a %%Sne(liostored in the property data structure or
propenyiiatgcontacistiatalasemithadbe sepsicitioh| e bye 3@ $hReh@sérmation from

application 205 to call an action application 215 ig tified for populating the
03 3SFOBPYED ARRISHAYAbHLe W VROt B8PS HUl AT RS RIBrto the
prepebedbaend akths évenpespre idaniification iforreasionzlaglsiid@banziio for
d.the.set Eﬁrg%ert glock 55%?85 may be .pagsed to the host.a&&ﬂ ation at the
e RN AR BT A PATRS B e B8R AR %present
invention, thet ropersy&ethbihtike appleen@ni Za0aeplicaions propaay belue set by
deposited by the recognjzer application 2 10 into a data _structu elésr
g SRS B ORI, i 11 o PR S R RERNACS o oh 2 225N
destpuatadebgl skeknopartyasAugprepeytyleagt spayaomniplic piop @1y valoksvaak yom
the recognizer a glic{atign 210 until thgse valul()es esubsequentl eleted
th%ypﬁ%lﬂg texamlﬁ , 1T the property value set by the recognlzer application 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
database application and populate the user's contacts database application with address
information recognized from the document 230 by the recognizer application 210.
Accordingly, no user action is required because the recognized address entered into the

document 230 is automatically populated into the user's contacts database according to

embodiments of the present invention.
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application 205, as described below. When the recognizer application 210
passes to the 10 host application 205 information identifying the recognized
text or data string, the recognizer application 210 also passes the host
application 205 a pointer to the property values set by the recognizer

application 21Qrid storeditt the AR tYcH BRI SUHTHMERI LI PRREHNBA%he host
Accordingly, when the host application 205 receives the information from the

|
a%wgﬁﬁgxépsﬁké%foﬁlﬁlﬂtmo%ﬁw?@atiah B5rEengREthepdifteme! 0 to
priRentStREORBELY hagitatisiriexsihmmopeshiyaligizet bycthefieaoappfiation 215

application 210 for directing the host application 205 to a particular action

subppiRentbn et Riebrstios sonehEecAbLedp phedsuH e s ffdlaskndbroperty

value set bya §hesespemnizaeapRHsHIAn 230 SRtkea! s Retigetaforcli@natically
application 215, 225A, 225N designated by the property value set by the

PrAYUSGRIASHAPDIARIN 18185 SLORERAh O HBNESD thedgroVibtREBIES Ik A SREPUter-

goRePpetY yaluR seidyclbeJincag parlcarp ikatianid tocdaniifies amasdiopparent to
application 215 for po{ﬁulating the user's contacts database with recognized

thepforEachiBHiGH, t NESIASpMAHBRANATE LF tNaEaeRh FppIkatBRdanl the
praddaliogk o Goih iaesianRpptaatiqrow iU euaticalyp parierh hmatieashon Other
in association with the recognized text string. For example, following from
erihe Péfznbmsoﬁsﬂbexam%ﬁl?ﬁeVaeﬁoheaaane%ntm%‘ﬂﬁsy%éhlan stacdrom
conbitiedirm o CaRISptsi flalabirspdanalicadion dodnpepidatditepusEhsere@ntacts
database application with address information recognized from the
document 230 by the recognizer application 210. Accordingly, no user action
is required because the recognized address entered into the document 230
is automatically populated into the user's contacts database according to 30
embodiments of the present invention. 14 At block 580, after the desired
action is automatically performed, the host application 205 deletes the
property values set by the recognizer application 210 to prevent the host
application from inadvertently calling the action application 215 subsequently
where that action is not required. The routine ends at block 590. 5 As
described herein, methods and systems are provided for automatically
providing actions on or in association with text or data recognized in a
computer-
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generated document as belonging to particular semantic categories. It will be
apparent to those skilled in the art that various modifications or variations
may be made in the present invention without departing from the scope or
spirit of the invention. Other 10 embodiments 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 WE CLAIM: | . A method of
automatically performing actions on or in association with recognized text
WHIQ&gEMprising: receiving a text string from a computer-generated
document; passing the text string to a recognizer application; recognizing the
text string as belonging to a given semantic category; passing the recognizer
appligation a paintridte RaueRietidNsdebabatiastaapmication: fiemsvdiahidheyith
text ,strin[g Is received; and utilizing the object model of the host application,

TR R b S R8P 8Ns on the recognized text string in the

computer-geagiaigs desemant fomhhecaiapied-obrdaitsdldovhereky receiving
the text string from the computer-generated document includes receiving the

text string aPtiEHobeAFHRARSHO AREFATErELPRLSE I the text string to a
recognizer apgpligation ineludestpassing:tbesiaxtisting foihadositegory;

application to the recognizer application. 3. The method of Claim 1, prior to

performing SAS B HSTESLEBHS PP HALBAoEYelt &R cacruishg Adhost
applijeeionodeh eftilta Hesleapplinatinndiithel; eeognizer application via the

pointer to the object model. 4. The method of Claim 1, whereby performing
bne or mord Lg% Bh e FaBatRiL AT §&ﬁﬁaﬂ%%ﬁwaeg%§+gmaawge oF more

actiomBHiehgrreaieeddectsiant omavvngibe-dexéatoaddontentextual
information associated with the text string; and utilizing the contextual

information by the recognizer application to perform additional recognition on
the text strinthe method of Claim 1, 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 a recognizer application includes

passing the text string from the host application to the recognizer application.

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.
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16 5. The method of Claim 1, whereby performing one or more actions on the
recognized text string includes performing one or more actions on the
recognized text string without user action. 6. A method of automatically
performing actions on or in association with recognized text or data strings,

compyising: Teeaind @ Xt BRI, KPR e OpPIHehiIE MRRIRhaRE WSS on the
passing the text string to a recognizer application; recognizing the text strin

recRepiAethdfith 18R dehRETRIBRE YOG Op ARG THR R SheriS RO gRiFed text

stii@gaoitieR aplicatinn to a host application from which the text string is
received, said information identifying the text string as belonging to the given

semantic category; at the host application, firing an event associated with an

actiop,. appligagiepiogf amaiaskioRerHeremagsketoastiaon anithgstextastsingyith
and in response to the fired event, causing the action application to perform

regrgnifeditedt QEM8H SHIRES- RUBBHMRE text string in the computer-generated

document. Feddieinpetihad afialairod awbeishyiecaiving the-texdstring from
the computer-generated document includes receiving the text string from the

host applicRASHIGH AGHhEF IR AR IETROSHLASSIARPIR YO string from the host
application {@dbenieceanizaxapplicatiope8nding meathad ot &haim Geadpeigby

passing information from the recogniger application tg the host agglication

includes pa@&iiy 't [SERABATIHE 8%t SHEG HTHRBPHGRHSNES -faner qRRjication

frélacumientfiorexyhighnthestexd strdag isiteaavetattnl enieiingd otGiMsBing as
hereby firing an event associated with an action application programmed to

belneapta BE ST SETEM R HEZRRE string includes firing a document level
event. 17 1Q¢ Tine nethodppiicdaion, 6 fnhgrely trxiog ansexaneassaciates withon
an action : : .
application programmed to perform a desired action on the text string; and
in response to the fired event, causing the action application to perform the

desired action on the recognized text string in the computer-generated document.

7. The method of Claim 6, whereby receiving 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.

0. 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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application programmed to perform a desired action on the text string
includes firing an application level event. 11. The method of Claim 6, prior to
causing the action application to perform the desired action on the
recognized text string in the computer-generated document, causing the
action application to trap the fired event from the host application. 12. A
method of automaticaIIy%Eerfqrming actions on or in association with

recodilized 3t BEthad Shfirlgin Sorprisby fdee Ay SRR AB ISR 4hagion

appHRHGBH PR USRI FeLRMPYIaEs BENaEaIRH HogNMent: RPRSSIREILAEs g an
string.to a recognizer application; recognizing the text string as belonging to a

ap@?\'/@%%’éllﬁéiﬁ]ti‘?;vﬁaiegory; passing information from the recognizer application

to the host application, said information identifying the text string as

belorr:]ging to the given semantic category; at the recognizer application,

settin a prog&r S ARSELERIR)iRg PGB Asar iR et e h PRI FABATON g form
théedbSHiadi o nakt appheatien. eallingian Acind enppaaioseidentiiegbbyment,

the property value and programmed to performed the desired action on the
CaRSREHRGCUAY 2BRLSHGINE SR b A ISP B TEp AR RIF tABRIEEHER action

on the text string. 13. The method of Claim 12, whereby receiving the text

string, from the computer-generated docyment includes receiving the text .

string‘%t the%%‘f‘tﬁﬁgh ABImAHERN OB PSR NS Rk S hgWiiasion with
ret0gARI BIxpPHaaiianilac|wdaspasissing the text string from the host

application to the recognizer application. 18 14. The method of Claim 12,

whereby paBSiity Mot GtioH s e IRBYARRP M SRITHLD TG Rogpmputer-

genpplicativauneiiges passing the location of the text string in the
computer-generated document from which the text string is received. 15. The

method of AT e NG 18t SHY & RiAGE FYBERPYAE entifying the

recognizing the text string as belonging to a given semantic category;

passing information from the recognizer application to the host
application, said information identifying the text string as belonging to the given
semantic category;

at the recognizer application, setting a property value identifying a desired
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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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: aidhenBaridarilication, reseivinertde PRANIATO ISR tYfrom  the
value; and at the host application, utilizing, the pointer to the property value to

refQgRS tRePYSaiiRY i heshepdifstinrdnsittics RasswgthGaruion of the text
stERIMAUR GaRIRIet @ uhénthenmetiadaé laitirim Rftecdhed.

desired action is performed on the text string in the computer-generated
document, deleting the property value from the property value data structure.

19 1s. 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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