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WD 2005/ 045740 PCT/ US2004/ 024139 Title: SYSTEM AND
METHOD FOR PREFERENCE APPLI CATI ON | NSTALLATI ON AND

WEXHSIHI7TGN CROSS- REFERENCE TO RELATED APPLI CATPCINBS2904/024139

This application clainms priority to U S. Patent
Application Serial No. 10/693,73 5, entitled SYSTEM

AND METHOD FOR PREFERENCE APPLI CATI ON | NSTALLATI ON
Alide:EXECUT ISUIS TEMeAINDrMEFTHOB FOR PROPBRENCGE ARRLICGATION
of whi ch i INSTAITPATEONANBIEXECUTION er ence. 10

TECHNI CAL FI ELD The present invention rel ates

general |y PR RNIRHFERESH COREEATEDNEPLIPAONG arl y
to a system and nmeihod of personalizing conputer

syst erfhis dppliBAoKEROUNPriotiteiod).6f Paerp\pdicsticangerial No.

g I n
PR e e S A MR P QR PR R A
iTTIed TAON TSIV TECAERBIN AND BXBACUTEDN fisd os Otabene4, 2003,
el se. Skilled and know edgeabl e individuals know how
ttlee entisety ©6 mibiabdp incorporatedh heraipbygEr#eAd t hem to their
will to shape prograns and 20 facilitate rich and
val uabl e behavi ors. The rest of the world of computer

users are at the nerc%fEahl\h %_LK]lFJLIﬁad and

know edgeabl e i ndi vi duars=as—tte e deni ed easy or

cheap @eGRsent iaviitionradas ﬁeﬂdﬂélw t"o”&:bh@ﬁter 8¥stdrh€ ag®dord y
to make conmputers serve their need Maj or

pegickianydoglsgstem apd msthadef mw@ealﬁemmtwmms-
technol ogy has broken 25 down sone of these barriers
to access. In the world of mainfranmes, conputers were

too expensive for all but | ar gest busi nesses to
afford. The advent of rﬁhﬁLigiﬁqaﬁgﬁrs and then

per so

Bnd g oo L Al D A IR e ERRive IZHEME) bren

i dindiided ﬂlm:tatv&) diktindt bﬁeggﬁﬁ'.@ 'namelyr ld ghilzuskitled and:kmcuglgd@ableo

bui |l d aphlcal us rfa ) Jications.
el R ot SIS o RO e
':H%@ %}ﬁg Tskﬂi' hicH w4 ? &daRah 6 ﬁ{eir%ﬁ tI) Qﬁapg %rbg?%'ﬁ and

Basi c uti on as wel hé use of
doacititatd $cheard \aiwbtebyhaﬂdrsdﬂm rest oﬁtshtemarl'd afrcogpaitelr gigers are at

applicati el o rich .

TRB ettt S A A6 wh e bte il s g dgpigd casy or
%Eé?}pz!tdcéﬁqg KNORIeE¢) 115@%&1‘[56?{ 8r ﬁﬁ@bﬂﬁﬁfoﬁnﬁl@f &mpARers sdrQe their
exploit these applications. In the 1990's, end users

steedgygl ed to overcone a 1 WO 2005/ 045740
PCT/ U 004 413 | ack of .access to | rmation. The
o out g0 prakianeht BB SiTger Rnpd WBRaRshlogy B broken

down some of these barriers to access. In the world of mainframes, computers were

too expensive for all but the largest businesses to afford. The advent of mini-
computers and then personal computers (PCs) broke down the cost barrier and made
computers available to small businesses and individuals. In the 1980’s, programmers
struggled to build graphical user interface (GUI) applications. Without rich and
consistent GUIs programmers were unable to build valuable applications for PC users.
The Visual Basic revolution as well as the use of controls and event-based GUIs
construction enabled application developers to easily build rich applications.
Subsequently, a virtuous cycle was established wherein many more end-users were

able to exploit these applications. In the 1990’s, end users struggled to overcome a
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maki ng al nost al |l -val uabl e informati on accessible to
anyone with a browser. However, there are stil

we@pmsoeiTs0 barri ers that need to be overcome. PCT/US2004/024139

Conventional conmputing is not personal. There is very
little about a so-called 5 personal conmputer that is
t%@gy "gersonal." It is true that data stored on a

| BEk T areers fognfosmation Al he giondhy af thedpisrst Rarsiesmedthis Feace,
MBGRIMSImB& a\ﬂ%ﬂuatb'kein?&%aﬁgﬁ %}céséi})l%% bRydIR Wifh a BRbRLS

of the user, is close to identical across mll1ons of
uBewsveiDdepd tre stlehognaus basmmg thaghgedpohe pfercoigener al

pur pose, conputer, the average user treats it.as a
St at | o CopgaIenLomiag S gt c A0S SHALISEE Attt a so-called
us&bdtal BmPuRELHER AIN FyerRHal® It iSRfeUhatldtalfor8X 8F Wi&eal disk is
some canned mass- mar ket ;gﬁllcatlons, but ot herw se

€

i pRragebl Hovfevemihe bepayign ovwhint, nmgiely thetaggon(sieperforms on

sSens he word. Th ersonal i zati on ,capabilitjes .
GGt PR o BT AP T SRR, Db ming an
sahhzaglyPowehil gérferdl 9aidk Bodpéter, HRSdviepdde @iser treats it as a static
Furt her pore, conventi onal conputlngﬁls not aut onat ed

bigel ek as arapipmunicaton enflipeink gsefkiss searchgkisy-point, useful to

degi.si Al oprjate ti.ne,
Bl B n B AR I B PR B RSP bl ag ey
efpbraomal somputingy inthearuetsehdegs, thewordl SEeper@ahliiion capabilities
i nf or pat.i on, reacf to comruni cations, injitiate or

r BEHahls 1 GUEEHhARRT cAopR st scraipythe syEAre Rl Whit &y passiblsrand
Capybrr s have i nproved conmuni cation between peopl e
and have inproved access to informati on. However,

conput Enghdrmpee, domeentipnallcontpotigisrmekt betvmatadbut stlies manual,

fromthe responsi hil.ity of making. decisions and acting .
ST RS ke drsight st e e 4 ip Aapropate tme. Cbnsider
t thg diafl i 8taneGIMV typital SorPiteCQHALR¥ iU mofPERLY Bings, end-users
software typically provides option settings that "are

r gathrriniormetion, aeast necahmueigatianss indiateconraspond ém t@rmupications,

t . t isvneeded,is .a truly personalized
8z oo, SOPRRIGRL Bk ilkeoREhEEoR BReen people
aafdl Ipivefimpeied acaks en@fiisRlisn aHdwehdrCbondsitérs hBvédone little to
manner gui ded by _those needs as wel| as by user
a@ﬂﬁ&%nd-m% fremn the papepstilivyefmakingdagisiurtand eeting upon them at
SiRe ot Vi de every end-user with a persona

assi stant for gathering and sifting of information of

i nt er eStill frthEn getptraditiveal@othputieg & b dodettostatGongluker software
reactjng to.that. 30 i.nformation in a manner specified
PG Broviacs Spiipi s Pesabobase P9 SIS0 oI o the actual
SUMMARYSF @ uEEE | NVENTI ON The fol | owi ng presents a
sinplified summary of the invention in order to

provi d¥hat isansededin ddrdy perdondized canpmerryplent-sa systan that is

i 4W&8 E)% fHe ne-glcﬂl nd ﬁ%?gr%esi, 5t erh%t-users and which acts in a manner guided by
those needs as well as by user context. Further, computer systems and software
should provide every end-user with a personal assistant for gathering and sifting of
information of interest to one or more end-users and automatically reacting to that

information in a manner specified by a user.
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an extensive overview of the invention. It is not
intended to identify key/critical 5 elenents of the

WO pwseniizan or to delineate the scope of the i NRENUSING/024139

Its sole purpose is to present sonme concepts of the
invention in a sinplified formas a prelude to the

nore detail ed desg@gm d later. An

i nformati on agent ﬁﬁm _

met hodelk 98l SFindpfesdh &l papBied Qinghity ofhd il @HiERth Ofer to
agent system provides the platformfor executing

pmfs/mciermbasmundmstaghm obgepid aspedte Abthe ywieationreBhis stramanis not

erein as 1A |cat .0Ns
therebe 5 Sy i Eah N BiC ot s BRI g AR R e ritiea
EBGreAEESf tBX BT MEo2®elih@ié the sobpeaagand ﬁlvelﬁgﬁm tIs s6Rpurpose
then act to greatly enhance end-user per sonal

isrte duiesentsanye coricapfs @f theanyationap a sigpliticd dorgnas apglude;to the

g., mobile phone,
BS6S PO SV GE e FERbT b Tt oot f on
appl i cat infernsyioh agentsysteneagdlicaaén, and ofethidblgies are disclosed
Schemati zation is the structur

n a
DREPIN- kB WHOBRA A HBIS BBy g} at%qni‘go& FresHpg wdormation
Q%lnh' gt)ﬁcarﬁgﬂg ?‘fe’hﬁﬁ% bR @ RPERLRGs ]G ?l%ﬁf)ﬁs‘}t IXVapPlications
eac rmation properties, i 'hf or mat f on
earettien begnogrammiesl lynerldegsers andrengild)yeldels sodresmtekeaive assistants

PEAES LRSS Bt DIl 2B R0 SBpPTEE ALY NS PPBoG PrefH o
%%Jaﬁe d&k@ﬁ%%)hée@i%ﬁﬁ b §H persondl BH@IMBIchOch RMe@RAIsY(E.8S mobile

can schemati zed to al | ow consistent interpretation
QHMUaE@ga;HﬁW¥lbude of different applications.

| 0gi ¢ ContaLie BE BPaRA B R e AR AP Py

Behdrihoreh liothelstravarihg of @ath lin vall knowipnéehsie@inedyatterns,
|nexper|enced end-users. Events can also be

siidnerdblednulfiple apetifioss tRiEcPgishasnierst witbgachygiher.
Zxﬁgrerggﬁ gl%;pex%eg ClﬁfO?Hﬂﬁ&? et I'éu? d BQisibd Rol288n all be schematized.
evel o 'S e

not reasona to expe T a program
Wf:liléﬁleﬁlzddnnﬁ)rmaﬁdm piopanales pefegroataid thet ik dregusigef end user

Rather henatl ed | ogi ¢ buil di.n o]
e QRS (405 0 G GiRep OBgIBE 1oSHB0s. dbgi et ptawedis gan be
}Té&%&{ 1§ Sifow %Qﬂéﬁ%tﬁﬂteﬁiré&ﬁ&h BPdh e MuliRaed Sediffblent

yet rich conbinations. Schemati zati on of data,
p}ﬁlmamm ohlfhmaﬂtmn(eevmta peyvidmiapaka do @tach pererpm éwanﬁhwg events

R shishaS e ans Ao R R ALEE Al Hutolension by

%&be%ﬁ@ﬁ@ﬁ'dﬁ@-débl@ EVentd 361 als6 Bk @chehﬁhltlzéﬂ tMtheﬁhd)IGV\zﬁemsmn
novi ce end-users to becone systemintegrators.

doxis cou by acheptizet 20047 opdusys anego ﬁ@fl%@@do&%@% Jd|nﬁb
rgasgﬂabﬁg RECR] o biiErh SRR ih BYRRKIOAR grifahlitt MRELRR

Icall on sy udes a eXI ecut |
mmanesdhleafauzwﬂogmmndmgamdcmxeguﬂET}nﬁﬁ prdpeauyma.cgmbe

and _|.i ght wej ght |n Ilcat
le e(g -gsers S0 t at tHay can pro by st;ta’ung thematogvﬁerqn simple

yet rich combinations. Schematization of data, information hooks (events) and end-

user programming capabilities allows end-users a great value with a rich eco-system
of applications coupled and collaborating via end-user logic, which then allows

novice end-users to become system integrators.
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i nclude those that are often run on high-end servers
and require high-throughput and 5 scalability, anong

wW@ewen437o ngs. Li ght wei ght applications are t hPGEUS1984/024139

are often executed on smaller systens such as
personal conputers and require |owlatency, a snal

dat abase, footprint,,. and snal | king set. l.n smal Ler ..
app! | AN OHOEAECY o arrpssb b S e dhisp B nkcHnation
AP RHGHP Sstdrd ik YRS 2GTEXTHIE BxdeBE ML gihOthhPEMAROIPAE WA execute
applications. A@cordlngl¥, t he execution engine of
hdtle heatyveeight anddightweighisinfdrenriion applivations: Heavyoeneht gpplications

C i e a execpt e [i.cat | i

AP B PP P00 APt o

doal DA ASHER: et iHEngsarligisirint sRMichti@¥Rng Sofethgt are often

| ow-| atency, snall database fqotprint... ). In

eiceniedavcanaller Rysierps fich a5 ppeenal spmphierypndgggiire low-latency, a
n -. r .Q .

00 SO 8ha PERNFEERRSE, 5 S gRlSons e ce o

stveen Materldy sndeh@ighput iisievpisedwithnrespgetrto deerberissrvar agplehtions.

that is nmpbst natural to deyel gpers, which allqws .
HeRcR <ot eresplern PyeiBnel 65 éﬁlﬁe%{dwgfm Syflexible n that it can
I&{}rﬁ & Qﬁlfgxetcﬁg"@éﬁ&tmn@%ﬁ QrefirAGtyt F Bifer@sPpplicaon i forms by

ntion, stemretrieves one-at-a-time program
nlekiray taddeoffs taamplasidet mrtcobadisystom rejuasmentsdeige dowHatency,
execute in set oriented manner thereby exploiting
?@gﬁﬁfﬁﬁ@?igpwgnfnaexing and duplicate elimnation
Thi s i$ 2Qr&eRe it Aot abftdl oMhebREGNGRRNBE end-user
eval uated in an very efficient manner while

pretfariengrsros relesl averrteveloped ingg endraifa-timg fesbinadpht gagouied iaRefs- A
Wit rograns in..a onesat-a- .ti . e r di
R it R OR R SL A O EEh SL

#RRIH dRwsdevelopetsab lspédifrong)est mgainst dmetphefdreace However,
provi ded. In conventional systens, application 25
pGFeTAInNE 40 P ASHeR Bl the dnvenpenithe sk} BIGeS @at-aharkEe program

884 £6kiBns ﬁrﬂgér?ﬁs NG QL& u%fi@vﬁlgl?g&%gu\,&eli a & Tiented manner

I nstances applications crea at abases.
giehgtecéxplsiting tdchniquss lijd inflexdsg amdldejpetidiesnation. This is
plication installation ovi din setf of ba
BEfteS mfhac prbEne S i Syaiat L By U R bORASE PRy
HRAAE GRS s biteeRaSr! ARI1IES 10 Jdﬁcgptﬁ;ﬂ&ekh%d vAfe ?f@raﬁ@ﬁ% &e-at-a-
| s,

stori'ng program actions, conditions, even and
pmeceduness as data. 30 For exanple, with respect to

procedures,. the an be created.as.a roll of text, .

bt o 1oRp ERpTR a3 LERE ShuE0 iR pfn e oPBicasion
psRCRHUh 8§sttRanl mghédade@xbdvidan IaicopentibRalpysib@s applitation
of data store and executed., 4 WO 2005/ 045740

Pepdatiop day dves egerolifErtnmariigtabase aby ek dabisy andsysere pycedures.

hhsorgg %sga%ttcgg %%gﬁ&ﬁ, cr@atémaf;mem@apm r’Ith]e‘"éE 885 ention

cons ow condi tions/actions to rel at
kinfpdifiestand expedites applidation éntalladomdy psoviding akarofbbseanables. To

ﬁ’l%%a?lsglg gpspli%g{llgrtl, t et: ssysf[e%(l: isilnip }g Egdaitensft ég%teitgariesgxﬁlqga Cibe
accomplished by storing program actions, conditions, events, and procedures as data.
For example, with respect to procedures, they can be created as a roll of text, which is
stored in a data store. To run such procedures the program text can simply be pulled

out of data store and executed.
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sharing of data across different dommins. For exanple,
an accessor constant 5 MyFam |y can be defined such

WO bat/oadT4@ccessor function is able to determ nRCT/H82004/024139

menbers of MyFam |y by querying data stored by an
emai | application or calendar application. The

conbi nat i o(P of scherr%ti zed | % ic and accessors i s
benef i/}:chf mg tq )éeégpot 5%%939%1@ i%fe %F g)é/entlon, a system can support

RO RIrQBL FTHBNS all S WohdiBofddioh& R re &@ﬁﬁ@ﬁ&% fleross different
queries. Further, a relatively small nunber o
domdirtsi gnnoiasses Aovessane donstanks facilidtatrifureiayios er¢Hangddor

urrber%ﬁ%access ﬁ coFitrai nté enabl Fs a | arge nunber
aqqﬁ. q?cﬂ‘ass §5ent ¢dyRapg gexgmg emepéa(:(ie constant
RSN P Sarl b I firnRA kudliet RERRROPRINGEEh Wab& Yo determine the
application devel oper. |In accordance with yet another

mspelers of Mylfemplydyeqverying date stoned ysar edail pppdigation or calendar

referenc can. be. .ext ended t.0 enabl e .rel ati onshi .

CUGLR g e PG o PRl Py OB P S ore g atrast
Bécaie itAnabRb h@btdpRarnmeeherb Girive REFLI M ckdie-demRARidetitd. @Surther,
that are 15 presented to users. Therefore, the degree

e selafivel sarallinnmbsppf eenditinm ¢lassexecnlingd witd arelatiecly small
g&{n%%%f‘?&e&y)r g&%trgﬁlttf%af)feg a‘ﬁ@gi% gu&%@% & 19%'1%3&18% §on%ﬂgons to be
actions are nade avallabl'e” to~users defining new

piigl @redrthsothidrivisermighenetdiat e keengfroaide by ah apyglication developer.
application. Application extensibility is primarily

ai med [AEceNgenythesh 2eethen aPerof drpradant BENYQ, viss defined
b A AR R b S R i B P BBl ot
exteat, Venincasurdyf arhA applivati¢sis defermlveddryi the nalabilities that are

application. Therefor end- user.s, Wt hout devel oper.
PRBEn R 0. L lsPo s dREEROTHER kb gRlisaipn > extensivle can
BOALickn@d byaRe eRehi BNPhiBK A% 46BN ki RS are made available
applications and thereby enable rich rel ationshi Fs )

sevsere Acippg newtprefaenceuwithiathy eantext joé as gxisiéang appliedtion.
BEERER ] SYE0B0F UPRGED St it 0Pyt s o
b&vedéd @an HplicsihsudpRfuetab tidtime anwhizhakeapplication is installed,
personal i zing fol ders, data containers, or other data

withent fathep iervension bribs pptogso e arigiekbanplisstiong derefore,
0L at il e.qd. ' ' ..

IR RELE POl By UGl crodih RS Mg R4RL BBof conditions

adl atti@sgiropdyd bPdiffoaslapplectibod det thembyg enatdé rictertlaiodships

ﬁ\ont rol | eij b%)ﬁlend- user specified |ogic or preferences.

%té’_%ﬁﬁaiaﬂ?ﬁ 16AUONS 30 users can define conditions and

act i onpyithat ¥7@c9ﬂ‘1% I5QdtednE tEOREEME iREnfic ﬂﬁ{p&tyﬁx%r{ah_@n agent

happeni ng of an event. In one aspect of 'The invention,

anplitationsr Acspding to on ebrastelSthe presémlinieantidngt ee(suchyapplication

docupent added... del d, ;or modified).. .Preferences.

T TR e BRGP R ighi O gRle, PRBlrers S ot SHERERERigne

syseRprovided bohlded stkarennd aisociatbddie bydth 208 5hRARdAC system,

PCT/ US2004/ 024139 cat egor.ies, preferences that take

Hias rghateshthgougharbitraenen qpr@l_t gqlgth%ky]@s)e mgryogalized folders are

GORRE] MG %ﬁ@@ﬁg e{lﬁ-ﬂg’érts edifle loflgﬁée«q%frefgen@eéimcloﬁﬁng]y end-

nane), prererence at contro
users can define conditions and action that control the content of folders upon the

happening of an event. In one aspect of the invention, events correspond to changes
in folder data (e.g., document added, deleted, or modified). Preferences (e.g.,

conditions, actions) can, for purposes of this summary, be boiled down into three

5
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content of folders (e.g., save all Jazz songs that
were listened to in the last two weeks into a current

waawz/ofvokider ), and a conbination of the first PEDUS2004/024139

(e.g., store all expense 5 reports less than a certain
dol | ar anmpbunt in an approved fol der and send an enuil
to an_ end-user to apprise himof this action).
\nierenieswpPI¢TReenges thef tekesctivarpnireussrahabgld de.gis moye gowily e
500 RSO B DR CEP TR Bl s comol o
Roafcr Eifotders 8d)g., PRGN MzAsdNgk that SlefPlidtasd t0in M @petvaf weeks
work to be represented via itens in folders. 10

Agtoiagig e fazz fokisahant 7 gombinatiral A firsidwe 6. geptoradhexpense

rER TR i B bAYSIR RO 5 B CIE B ol email o an

aapestr tofapiphige hjpn ef &y adtiovient i on. Chroni cl es represent

hi st or, nd context information relevant to user or

users Pfﬁ%\ﬁ%@ﬁpﬂﬂe%ﬁaﬁ BgerpRjoysfl %%Ppge%qﬁvs#ﬂfi?fé according to yet
. r‘. o S 0 o

ALl A A P PR LOR A e acscan

Fhesiy amudtidtepussr orqaccerdiwdrkito be oapresehted varitems in folders.

historical data and wite eferences based on_ it. For.

AR e suPieRsntl i TG 6 P BHEETRHORREIPICTR Bk S picce of

tygee the historical information about a certain

stock price, but may wish to restrict context

i nf or rdrpoiclessiobdersaeanvbsst eaytiliZed yn agcerdance wish an depskt @fithe

BT CBrelRag RS R Pl bipgion rtoant o
agpegtuserdf oftdgsicty eAtdRMng € afl @§Heti daHe A@j@t thvieAtion chronicles
connection with the foll ow ng escnlﬂglon and the

SARER SQrest Hw AY3 storhadbmadp Beely aseessibledp ead{ugess.ofhus, an end-
S5 Qe b NN SR O T RRnREARS G, o
pneaen a usaranhialow ehehne adiheitvagkgroapt swevhe hiswaicalr es

of _the. invention may 25 become apparent fromthe | .
ABOFBH My 2ot & eH AR ATSE; B edY ¥HB 19 FRPBHE POHCX{Rfqrmation
GRAShOShEG el theG AR MRS AW iR ahl;b%ﬁﬂg.aw ngs. BRI EF
DESCRI PTI ON OF° THE DRAWNGS Fig. 1 1S a bl ock diagram

of an Tortheraraemphshaggt of thedbrgoing and celntd rods, vertdin ilBBtrative

f th t, | ti.on. Fig. 2. ] | ock
ARG RET e SavndPn AredSPame b Romerfon sk Rolo Wi,
aRscripbibf GndQhe hivexied @fRhgd. MMERE heectsArdRIZRER! SARABHs ways

PCT/ US2004/ 024139 Fig. 3. is a block diagramof an
i Mdidheth e dnv egionmmayis preetidednall of whieh errinteadedyotlie camered by

3ﬁ@g§é§en?§?\t7é}ﬁioﬂ.r %ﬁﬁ%}tadbgﬁéggési 230 'ng@l%éatﬂreis df %GB}I\QC%%OH may
lagram ol an exenplary I0glCc schema I n accordance
Wetdmeasapp arent from the following detailed description of the invention when

considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 i1s a block diagram of an information agent system in accordance with
an aspect of the present invention.
Fig. 2 is a block diagram of a notification component in accordance with an

aspect of the present invention.
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aspect of the present invention. 5 Fig. 5 is a block
di agram of a system for eval uating constant accessors

WO p005m¢7a0 dance with an aspect of the subject PCT/US2004/024139

invention. Fig. 6 is a block diagramof a preference
eval uati on systemin accordance with an aspect of the
present invention. Fig. 7 is a schematic bl ock diagram
of a FBig ot ista Wecksdiggram ofansiobumatine egent eppliceomm accordance
a ect ent invention. Fig. 8 is a block

8\? Ioﬁlt‘ggliege § yveap ?Ig%sn fier in accordance with

an as FIQQM isaf blblledingRELOM anl dReaipldr9 MogiE behen ih Sc@rdance with an
schemati c bl ock diagramillustrating nmessage

asnessef thearesspt inMentit®eor dance with an aspect of the
prese

di agr gllrﬁgsf1 r\%lb dlaé]% gl:g%a }és?en% 53\@% F%E‘Qa%dl?tgtgﬁ{ Qc%ssors i
acowod siarceitinat hspaot efthesdbjadt idveatipi.esent i nventi on

Fig. 11 is a schematlc bl ock .diagram il lustratijng
ext s Fapdaisiahlgek deaEmphypEETsce avalation sy siepgiccordance with

.%'tagiéfc.t bf*t}fégfl}gsreq?ﬂx%ntﬂnth an aspect of the present

i nvention. Is a diagramillustrating |inear
pri or iRig.esismatbbmatinblack drageane ef avptibrites sy20mas pecdrdafce with

the present inventio Fig. 13 is a diagram
'aPIaﬁFgficfgfﬁﬁéﬂﬁseﬁf)WVF‘i%Wé’ar priorities nodel in

accor ggpceis Ahibik MgAsPERbrAingd NEaRiMS N hcdoR@BE W -an aspect
Fig. 147is a diagramillustrating a nodel for

gétherpresanhigpvgaen.acti vity in accordance with an
aspect of theCIBresen

di agr S L?s% g]’tnlatﬁc Elgﬁfg}ﬁem oﬂ&usizr%tl%%e%%e ?la?sgﬁcatlon n

deéoedzmd&lvﬁ@ a HépeeNdf tHS Bres@ timvantigni N accor dance with
an aspect of the present invention. Fig

di agr i 10 gstschemaic black ﬁl{agfa@héblswgw Wéblé plaﬁ&sﬁer output in
‘18&?&5%'\9& %@ggjreu whégfe‘san LR AGEQEr dance with an

aspect sent vention. Fig. 17 is a diagram
| I I ustiigt1ing aeschanetlcdldbdt tiagrannfl Brseatie- toais ethssifid® hedoating to a

detf mlnl ng alerting costs in accorql%nce with an
éi BERC BFAY Wé%é?ﬂor WGBSR aspest gT t 8’T‘?S§ma‘“bﬂ?‘5’é’|“am

i | ustgting aadl%tﬁﬁ 1ﬁ§§t@dtﬁq§%nb£}f;ﬁ{&ﬁfé§nﬁﬂéﬁ% H%?&anﬁ:é’{}wth an
determining alerting costs in viewof a fidelity |oss

|asp®toﬁth¢anwnwrm/hntam aspect of the present
[ nvenﬁ1 2005/}] %{ 40 P((Z)T/ U%2004é 024139, . Fi o rlgnce
is a fIBWx ’I*?fr g PR ESHATE 0P AP THEP oSt H‘g% PigP
gafemahdpeet e pteéRiiNetiBY. priorities in accordance
W th an aspect of the present invention.

Fig. 14 is a diagram illustrating a model for determining user activity in
accordance with an aspect of the present invention.

Fig. 15 is a diagram illustrating an inference-based model for determining
current user activity in accordance with an aspect of the present invention.

Fig. 16 is a diagram illustrating an inference-based model for determining
alerting costs in accordance with an aspect of the present invention.

Fig. 17 is a diagram illustrating a more detailed inference-based model for
determining alerting costs in accordance with an aspect of the present invention.

Fig. 18 is a diagram illustrating a more detailed inference-based model for
determining alerting costs in view of a fidelity loss in accordance with an aspect of

the present invention.
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Fig. 20 is a diagramillustrating a text generation
program and classifier in accordance with an aspect

w@Rooshes7pr esent invention. 5 Fig. 21 is a schep@l/Ug82004/024139

bl ock diagramillustrating systematic cooperation

bet ween an execution engi ne and a context anal yzer

according to an aspect of the Fresent i nventjon. Fi.
1

L 3 g.
22 i sFig 19 isokildivahee diagran slystreting 2 sedindology fangangwating and
in accordance wth e t: .
e e A L
sour cgg. Nk Sk Nheseigarsegaictdioaprogspent chifsifimein

present invention. Fig. 24 is a graph depicting the
apcpidanse veith angepgct OE HICiereRepped Bver time. Fig. 25

IS angd |4ust i . l; ki ‘d ;
nccor Hrart FiB IR EHERR Rl SRR Boperation
Hdwhirgan R6cutibushgiat esd aevitexicineyizesadcondingstoenrmsprichgf te
user context by direct neasurenent in accordance with
RISSSIS PRERUQR- t he present invention. Fig. 27 is a block

di agr E;g 2. J{y; H%o%k 'd'i‘agg[rﬁﬁ iBXEIRh R Yol AabRbCialacesrdaic@dvith
set of " rules for determ ning context in accordance

whd dspen obgpeptesaft invemtipnesent i nvention. Fig. 28 is a

schemptic blo iagram.of a.system.ill.ustrati :

i nf er et f%ﬂs %éroggﬁ%?rg 1@%%%8“%8?9%?8!%1&1 sg@ksé}ﬁ ardance with an
Q%E&rmﬁéﬁlesgrﬁgh{,@tﬁ)g_ deternine a user's context,
according to an aspect of the present _invention, Fi g;

29 i | Figst4 &s egraph %pmpgaheyutsay% paatifieatiggranpgd over ime.
inferring.a user' .0C t ' ol |

e B B oAt Ap eyl
RREEMthe preemttih@dhtiodd Fig. 30 illustrates a Bayesian

nodel of a user's attentional focus.anon context ..
var i abiged6 tfusratesapethpdelagics iy dstermingas p §SeCeBiey Xtﬁ'c%“e‘:t

el A RSP GCkorBhnddith A ESRBof (HY BRIRByeliligh, S1 ['s 2
Pieowchar ifagram il lustrating how a user's context is

det er Fig1eis ableakatingtamctustiatingan caspebty bifrar¢hical ordered set of
present invention. 30 Fig. .32 is.,a flowhart diagram...
PP AOr PR Be RRRIFS 18&??%1%3‘@8#08}/%%58\@%8 &%es%fe?eﬁ{ mvention.
accor %gé?,@@ 0, tsBn @Rt RSRBAL didfrahl6r DERESNIIuAMETR! ihRFential
Fig. I's an illustration of an action/condition

endlsis benapygriotrmedby an infersotidanemoip dpteaRing S8R s gntext,

the present invention. 8 WD 2005/ 045740
ﬁﬁ?ﬂ‘%gﬁgb‘m 6%fgﬁﬂhﬁip§‘?se%%n¥anb ock di agram of a
syst empif 00 iBRRkAtERA Oteniplig Brgksian netwoak Goritnie a user's focus

of attention for a single time period in accordance with an aspect of the present

_invention.

Fig. 30 illustrates a Bayesian model of a user's attentional focus among
context variables at different periods of time in accordance with an aspect of the
present invention.

Fig 31 is a flowchart diagram illustrating how a user’s context is determined
in accordance with an aspect of the present invention.

Fig. 32 is a flowchart diagram illustrating a notification conveyance process in
accordance with an aspect of the present invention.

Fig. 33 is an illustration of an action/condition evolutionary chain in

accordance with an aspect of the present invention.
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with an aspect of the present invention. Fig. 35 is a
bl ock di agram of a personalized systemin accordance

WOWak/0&3140 aspect of the present invention. 5 FQI/USH04/624139

a flow chart diagramof a methodol ogy for enploying
preferences is in accordance with an aspect of the

subject invention., Fig. 37 is a flow chart diagram of

a netheddf sgylotlodiagrat af # YA ATARRIIFaLl; igfsracfifn in accordance
I ¢ of the subject invention.

@ﬁ%%%%’%%goghfe{bé%ggﬁ%??ﬁg)lnagr am of a net hodol ogy for

ext enBligng5 appblochidiapnan of@ pasonalitied gysteman asmpdaae vfith an

the present invention. Fig. 39 is a flow chart diagram

Pt o Hig Blfels?‘ﬁgn‘éﬁ*fm%p! ication in accordance with an

aspe Cfiig;)f} 6408 ﬂBW&ﬁﬁgdi %é}ﬁrfrlgtrgg'agﬁethgd(ﬂo g Rrlefplo i dW¥eferences is

chart ustration o od of extendi ng

jr apgordansd with anaspdcant theaobjestsnegnpioncat i ons i n

accordance with a spect of. th sent i.n tion. . ..
15 Fi gl_g. %% 152 V\lfﬁﬂ’{ﬂ% Cﬁ?ﬁ{?ﬁn oéiaéﬁ?etgﬁgﬁogg%{ tqrinhséeﬁgng an application
iR QOWithQh MBS BNAleisb 6 iBOERIser functionality

I n accordance with an aspect of the present invention.

Fi g. Bz BS inadlomerrrt dagirocid agnethedatrsy farsrieadinggpplications
sui tabl e operat]j envir.on in accordance with an
accoifive B F Rreht ddun PRI ko

nven Fig. 43 is a
schenmpiol gohlk adlowdilagr @gan o uhaispllkng anppilicagon in accordance
envi ronment with 20 which the present invention can
withepaepect DE TR MESIOESCRI®F| ON The present invention
IS now descrl i ' .
o7 o MR T Y ERLALRS A0y SRR gt
thisengheedss dpplisitinds dn hecor@mce mdthrasit aspekt ofi theepresent inkention.
the drawi ngs and detailed descrjption theretp are n

bogalpey

. t.
i nt endiigd Hlds RifAYt CharedipEBHIPEAINES PHECHAPEY IPSIFSOI?%WHg
Qb@ﬁt@ﬁﬁ&’xctﬁﬁélhg lin adddfddnRb Yt st b tHeQM&enfinkention.
nodirfications, equivalents, and alternatives falling
Wi t hi Big He is pischematinblogc dipgraot illubleatingessritabieppertingn.

As used in this application, 't terns.:c onent" and
cBytammnt dn aciordaRf iR Peet b i SpEhy ARG

CoNputrgy. 4reik AlsBRerRMtd B1¥ek Siakhaal ofpyAahFE-fomPuting environment with
conbi nati on of hardware and software, software, or

sdfichihe eresenetoaeritdngian igrackxanpl e, a conponent may

be, but is not linmted to being, a process running on

a processor, a processor, an object, an executable, a
thread of execution, DETARGEEDESGRIPBION conputer. By

way of 9 WD 2005/ 045740 PC(;/ U%?2004/ 024139

i |1 ustThamrsient BYERIQMiSA9H ISP VIR AHPIRECoI the aueyed

%?QMBEE Wi HANRRa18 refer to like elements throughout. It should be

understood, however, that the drawings and detailed description thereto are not

intended to limit the invention to the particular form disclosed. Rather, the intention
is to cover all modifications, equivalents, and alternatives falling within the spirit and
scope of the present invention.

As used in this application, the terms “component” and “system” are intended
to refer to a computer-related entity, either hardware, a combination of hardware and
software, software, or software in execution. For example, a component may be, but
is not limited to being, a process running on a Processor, a Processor, an object, an

executable, a thread of execution, a program, and/or a computer. By way of

9
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conmponent. One or nore conponents may reside within a
process and/or thread of execution and a conponent

woreapsloes7hocal | zed on one conputer and/ or di st rP@UUSIH04/024139

between two or nore conputers. 5 As used herein, the
term"inference" refers generally to the process of
reasoni ng about or inferring states of the system 10,
Bhwiratiomreath areamblicatiansrnning om saserws tand thegisseer gan bons

as captured via events [ ata. .lnferen

SR aRat s o1 BuePonlS nbl e PR i FHERES o Biega or
eaRuGaNaidA Gomphhial abiylUetlycalized bh bHE ta@fp@¢eind/ Gt didtibuted
for exanpl e. Tﬁe i nference can be probabilistic - that
befweev e ORPIPEAEITBPULES- a 10 probabi ity distribution

over . te; » ' [

dat s Anacegpgerl MR Rashic MR SRR BlY e of
teasdiin gatesut o fonrag staes aahpewsterng 10) giveoninente hnd/emesat fom a
froma set of events and/or dat 71 Such i.nferenc

58 QAP bSSTY I &S U 144 5! Gt e B EcE bt FgRlved to

gfae?g?yaa V\%%%ng coRSE LY Q&io%‘,’@ln&?ln@g{a% a Qﬁlﬁpt}ﬁﬁﬁ%ﬁmtiom over

) or not the eve are correlated in
sthizs,cfot exmoplal Tihe dxferanty cardreiprahahilistic + thet sy tetcempiistion of a

and data.conqe fromone or.several event and data

R B O R R SHioR e B PG T DB OF PG P 7 and
Efenfd. Onfelen@ban QIR kORCRAGALs SYSbM HPBoihPosing higher-level
illustrated in accordance with an aspect of the

pranssefiomianses of Pommis andfardete: | Siehdnrnce yesulnimibe construction of

S50 3 AR 3o RIS LE DNt

3PabtHECEY D aresoReNBdd iz @bsd drap&hopoxiknb;, apd ehehente events
execution engi ne 160, action conmponent 170 and
aed fl4tp eemedore ORp BNETYEral grent ay deta §PUNges- pr ovi des a

ﬁilll ”n?:Ei tQ anqjl (jf&%e execution of various

plications. System 100 can be an
aut onaumniiag SyishdymooFigal ,carpfoneatiopagdnt ofstan 10@isgdnstrated in
system System 100 n according.to aspect of the
atnsFGeee Mieam FBRCt o eomessnb rrwygaorr-nﬁ? ER gt Fm 40
[ i i .
D R B R e BT AP e 20, vent

comporanh §3 Oesontess analpten d #hpchematizedidala sioned§01 preference

per sonal co ers. and nobi | evices.such as phon

S Er sudr 1o T romBlray 170 54 REREGHSLBRafi e

%\?ﬁeﬁ' 190 a8vRIePh pleRrano SRilelcexEutibn of FehS® MEJrmation agent
NnFS server) and in conjunction wth subscription

gpplidetiens. Syptexn dBP ¢Rhbe 91 aOBTRANSITISICERPF HROTERINCNIRsE of a
rovide . i t S .
LGNS, SRS o B RSN 1R RS, o
ehiptoiied in seinetisn wathch @inipridr-opeetingsystbaprdhaeinvthe egerating

ERCIETI o W T T ..
lill.lgto ﬁxﬁﬁE@fB peiSoia? chphtetst Alien dvifetleR el QbhHstRoSS bifMPersonal
digital assistants (PDAs). System 100 can also be employed on servers (e.g.
SQLServer, WinFS server) and in conjunction with subscription services.
Accordingly, system 100 can be utilized to provide synergy between various products
and services providing information agent capabilities in clients, servers, and client-

server-cloud services (e.g., Outlook, Exchange, and Hotmail).
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APl's 110 can be utilized by a devel oper to set-up the
various conponents in information agent system 110.

wo-moshetTmor e, APls 110 can be used to constr ucPCHUS2004/024139

plurality of events fromone or nore event sources
and/ or the current user context 5 available to

i nformati on agent applications runnlgg%pn the system
100. Shls(1¢ ferﬁﬂn@lwdec@msystﬁm ) torfagili lnmaqy@édwﬂbsystem 100.

(ATL B b DU SRR S &' S up I Rup LSt 10
a:pﬁommomt@énttslyatelmw Pirtermose APIoO1 1(2ABdnsbe11ﬂsed todumshuct a

are intended to fall within the scope of the subject
Rl srats PR e SOBrcCS RR/0T the; CHRERt ger context

URAMLIEBh RIS 2 SR & lc%ﬁBﬁs%mn&% zeh@ Oy%'{éi’ﬁ £00-56ti Further

a rich structured stor or schema
Sct; arrmPiI 240 canbe obedtatrefled be adogissthemagorf indata sion¢ 50 and

ovvn and,defi ned arti.cu rl
P ReS Wit i i Gt b Be dcsified Bt ey pier uses
JPRIPIE AEO, WhidhH-8hiARhdI o 4B widhid theRBoesTGhe Qﬁ)‘j’ec't Q/lll become
further detail below, data store 150 can be used by

iappayentde ihose algdall in zﬂpapart v weading dhis speceficatinner al i a,

dat a |at wWth.the a icat'on such as, t es .. .
o 6 Db 130 4 st R RR ¢ 62 b Rt A ud, SRnEatization
JfahaUes strivturdad of 84te o Well-lufown éﬂd&ﬁﬂhéﬂ gﬁh@ﬁs Repdigeularly

i ncl uded in the infornation agent system it

smalrt@t fresubigspireesnipr as ttisaeblepmaltinloprplicatoriptgrartion. As will

t I

Rl PN CPERANSRS, BEREIE 1 5D eRlhe HEg LRl Eign agent
hppliadbss toatorqMpidrelia, dﬁa afsboratmttwmlm tieg@plications such as tables of
applic ops. In _particul conpil er. 120 conpi |l es
G w{aﬂ elegionenier &%@@mweﬁwh&e dafg-gierediongs
ifuRBRAAS BERE nfzéluaéhem%@ at{aﬁa%gemgstemf AR 1tish@l1§ Be
transl ating schemas and - user rences to data
fappresipted dlgpe data sttars! 180 coﬁblrlnEXﬂm‘p»h‘é], compodenta esteombframthe
S&sten1100 al so conprises an event conponent 130.

Uls are triggers that 25 initiate and provide

i nf or niARr 120 By QSRR BY &stdh oM. Cgﬁ‘lﬁﬂérsl?@rdcg;' tB@b/piler
fromevent sources, which can be either internal

dnfarmeatimasgeiappbicpéonsadn appicileatcoswilst 1 heampited developer
130
%éﬁﬁarggh% \%@(ﬁ?&??r'ﬁﬁre{r}?g dvyglgéé)gdlg%\{ % ?slpg%ogghgt q PIESe |t§: Q/@ntlon

a‘mccilnetwnem:ﬁn@r@henﬁm erd endalised preferenbedito @xtafl forage in table,
events _can_be raised by an Sirnple Mail Transport
pPioPgEBle, sfatastase d99-der that receives a 30 new SMIP

eSS agEsteHaloD FRBARGHIER ah REe Rbpphat 360 ByveRPeak %%Qs that

system actions, explicit user action, and/or actio
afitietelaad pmvafeenﬁml&mon Evpmferemqmnahmioﬂ,S Bvednorigihste from event
at her v%nts or .receive e}/a&nts fromthird part.

PR SR OF  SL AT 14Tt SPIESS ) RF 6P AR e gr fta andlor
QU Shaln %64 Hdh 8GN meht &d é{!}bd&ﬂt 150 & ﬁ&@@&énfmbmitted via
such as 11 WD 2005/ 045740 PCT/ US2004/ 0241
an API from applications and commence preference evaluatlon. For example, events
can be raised by an Simmple Mail Transport Protocol (SMTP) provider that receives a
new SMTP message, data changes in the data store 150, operating system actions,
explicit user action, and/or actions of other preferences. Event component 130 can
also gather events or receive events from third party providers and from a plurality of

different types of sources including but not limited to communications, such as
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I nternet and networ k-based communi cati ons, and
t el ephony communi cations, as well as software

waeengiees) XM files, applications, and dat abaB&BUS2004/024139

Furthernore, the event conponent 130 can nonitor and
gat her data through various nethods. Exenplary

qethods $f gat hering data include but are not [imted
tBIeTRE ARG BETYREk-BRFedctonH R catisws sandi telephesry copmanications, as well
. [
FASGHL08 YL ATNE ARELLARAAD, LOMLLEE. TUSRRARL B e
rempooentidOwab npagies and pathki dup hhanphesrions thathadasBxemplary

SErhP R b g B e s b B Oak Rtig® by mviipep directories for
6 8l &itibRAh6&n P& &P LY Sh1RYH e g%@s{‘f&r lcﬁtgdgfg g’bﬁg %vf entries,

130 to collect data. These ‘nodels

dfappmgahtsuficiarappicatioas, momituimgtveshcmges, irmcking changes in database
onent 130. wi colle events from various event

SBRE A8 o lapO R bu§ e RpaclEt | Tl ed o

provi dedrelerhigded varidfy 8F difRAmt nABlsPhat chivBe BRPIFES by the event

The event conponent 130 may wait for information to be

"GomRBent 18P to selhect dataj {Thegympdels gan influkice homf oftereanidomder

f L] t he [ d 15 herin

DO Banga s e SRpL gl BRI Gttty e ani it VSl cvent

desfcees to be notified each tine a headline story on

a favarite news page changes, the event conponent 130

can BeePheRBARSRE 33%% beanotified op pravades! witadatp et lagsg one of
I f GRaREs ' . . “ »

e R b 0 IER L o Rl i Spushed or

581k to afn oent tcam Epult” hiafornevioh éadi & paircabppealtidg fredoutte ant

to.system 100 for .instance by stqring it in an event

FAULE &%) Ao BPLHET dafs or Pringmle ihB v desizgtip B npyfied each

QMRS h&ANREIRRY oh & ARIRONS f af ey
dat a, becausgﬁ%ﬂe déﬁgﬁigéﬁg 5%?%%?%%6&?gb?ﬁgog®§%§g130Cw]

- beripolearenterBE tharibmonitersghapngs end scardss frwhanges td the headline

e, W .th enp nent . of ush, net hodol ogy.
TGt SR ST R Pyl T BRse ORISR O G iaagt the
alivaicadigneaddta eiad grovde it 106 s@us 1 @Mot ARt 89 s@RinglitiA@h event
a schedul e or on the occurrence of an event that neets

s3aplp inedaiestore i & rintthe pbovesxswnled theeyertcomposentpo respensible for

. - - , - S

0 BAEnRRETL BALGRL RS, 0, BB e cpupopey 120
domn thecoapoente asvafild ba tista@asd with REipdeymdne bf b gish @bthodology.
subm t eM/eYent ata .and then hibernate until a next

scheddtsfenally gapltemative MVQVWWW%W Ocsipm 9ptain event data for
GRRRRANT 00188 3R citheCa IMRINILbr o eV RMeRRWE e@érﬂrqé é}tlast meets

runni ng continuously. Thereafter, when data that
Predefpdicrideriar A schadutddaeventr conglonentt i30rean rinepericglidally, based on

component, can |l ect por .indjcated e .occur,rence of
ARG PR eP R P op Lo ST hEe i arivaylaes it commponent
qe0Ram &R rdding qeiritve @R Yubinbif néw eV &RRBASAdlRerPhibernate until a
cal | back function or sone other external stimulus.

PrRischeduled fhigger imet Porevspidy anrryAnioRameTomiwfel 3@ven klsp monitor
LAV EntisSurkd Ib'y%r%ﬁﬁg Eorﬂﬂ'}u%uglg %ﬁ&legﬁér’, W}l‘g‘n data that meets a

particular criteria for collection, the event component can collect or indicated the
occurrence of an event. Alternatively, an event-driven event component 130 could
only run in response to a callback function or some other external stimulus. This

external function would then determine whether there is valid event data to collect,

12



10

15

20

25

30

WD 2005/ 045740 PCT/ US2004/ 024139 and use the event
conponent 130 as the neans of collecting such data.

w@rwe/0431¢0 event conponent 130 col |l ects data fPORUSIV04/024139

external event source, it can wite the data to an

event table and save the event table the database 150.

No matter what net hod(33) or systen(s) are utilized to

Jas mes ths gHens compeneatitl 30z dhameans qicobersnmggugiedata. Once the
%Pg%tg:gg@gﬁ&t b E@E({lfeﬁ;?s 8%‘[9 @ito?xh g@&tgﬁgg\%\}s&% f({] ?ef ﬂ can wrlte the data
Aobmév,dfnt tedbde agﬁlmevaﬂﬂeye\d:ﬁftabhcthaemebamelaan be a set of

dat a events, preferences. processed as

gr oup g\?orwéftgy what @pﬂg@fgsbqrosgﬁtem(s) a%@télp;eé 49 gpther and/or collect
OLRE T R ARk PRE] ADFURE e\ Bnd AP bOBRHitel hit BRCBXEA M

set-up an peC| y a user via a con
patvbes fof thre expospd & efﬂitldmyo Antsdt¢hg s gederaibyt daecﬁnleg? heieén, can be a

nal yzer 140, acco d|n one aspect of the
SPOUaHR G RIS EIReT o PUASEBIo0 SOAEER I e Sz o the group or
ibRfcBIARbE QBeAfhES M @gs@b/at&h@y a @Q\aél%k? Quridd §ystem set-u and/or
contextual information I's determn by anal’yzer 8

[speadiietley misey viareconisd pasel) for akaropleand attent i onal

status_based on pore cont e i nf or

sour cng FH%?O%WgVﬁQ?d%é' §0138’§tc@flf‘§' a11419 (ﬂg%i 9,9me 3spect of
dhd @eSdnt RGNS @icltiioe dL6GE T EREA] IMfornhRic &t &AA&IDy the

ana yzer 3122, for exanple, may be able to determne

wnelbzesy dbp speextpyl dnformatian is deemined by andlezend 49 by disceming the
Qllsé]bsalloczﬂﬂ)?ll a'hh %Réﬁ?ms% §ttaﬁ{pb%a%; ana‘fk mgre%ogf%#uaf)mlf%}nat on

user s car or ce Zer nm

aosiced (nst shoakn), r‘ﬁs(ﬁsallestmbedi &i Bors deail ﬁlﬁt latet 8dtivaad thdwkcription.
Erhe user is . in a given state of attentlon by

S sPaiext WglyzeatiRgr HRnfam® g—:,amlne with precision the
%@ﬁtﬁf il tl%s@tevz%da %ﬂ&%@‘fg{g%ﬁﬁ%‘ﬁ?@hﬁ%@;ﬁ gltht 790, 3 part ofa

information as the typ
aiatrds ¢am ot bell pimae. Theaalnelydarmaﬁaido embk:eyra/saatlmnsl radirlwto

t.he user. s.a The lven state of .attention ca
ERERRE Syl it i el S Tnar ffonsy satsdering
bagoreaid 38dsRERS £ BE BbscVRoRE BNAEeENTOHEN BbhsRREWE Such
160 can al so be involved with action processing.

mrforputim g5t wpesfcday,dhe tmeedidry, thedata prlt thewsess ealenglar, and
%{)erSastH)lng gbm{t t[ﬂesusé s%cfler n Vel gtate o) %rﬁtg(g]f &0y he&be

rern as actil ons ecaus

$:tnpﬂbyreé anlki Svent &repboydifign mﬁf Lﬁi‘eﬁ-ﬁéﬁ]@@éﬂ‘é}dn@a engi ne
160 tQ execute actions is_just one nmanner in_ which

act i onsSiERACHE gL ERgINe Kol rarlsabmingplysd Hatheeion progessing.
Q\‘Ath@ﬁ?llé b&?éré%?oé@?éal?ﬁu%&%%%%& 5'39"& BBk SLENS Slternatively

r esul fromthe syst act upon them
Exfened todmrem fas ae:tions fecinyse e iex emmmlon mffectgjfrsec}a&sﬂts

E‘a t1 éﬁtem 100 has nor. e f the flavor of an 30
8 e i ar A Ore TR | OHOGReCHE Faihus st one manner i
3R £AohOOM HrasediEl. ActibhEcdnl AWe QlecutB@$$ia¥Slications that
deci sion logic. Accordingly, system 100 can” provide a

wanly nejrigea mefeeentoresudls fiong theei systemctO0cmd laahlmoelrtbemh Execution
%? Q%o%g 'BS/ ?}?\: eexgag{ogx Sioing %s?a{: 5 I 0F syg{eH]oL@ l‘hag ng%rﬁﬁ ﬂ%@a&@r of an

ame\ret aglest, wheﬁeaé ex@0ditiph of e&Hing @y applications has more of the flavor of
passive decision logic. Accordingly, system 100 can provide a hosting service for
application action handlers that can retrieve and execute actions similar to the manner

in which the system 100 provides a hosting service for event retrieval and processing
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13 WD 2005/ 045740 PCT/ US2004/024139 w th respect to
event conponent 130. Furthernore, it should be

wappsedi7at ed that according to one aspect of PEEUS2004/024139

present invention, actions that are close to data
(e.g., nmoving an email to a particular folder) can be
executed wthin system 100 by execution engine

sWHbWFRﬁ%E‘j’sqVﬁanlHP%eéf L3 nidatheympigaitishopl é@empnemagedahat
PREJrdRE to gné %?e%%'fethg ?égéﬂqﬁvéﬁﬁon e[cﬁgﬁ‘g AL Sre CIRE % ey (e.g.,
engi ne~16 S stem inter all processes or
enalingpiresn gt @faepennxcekar chPdm) eauebme;&-caﬁeé vatlnin syssrm 100 by
defined rule ed b occurrence of .
STEEN chitaf 4602 S eb IR Piottsanaleiat w AN gs part of
SR e sRYionSyst em 100, synchronous and

asynchronous. |In synchronous activation node there is

10 an Prefeieges €4 esativn daginy 1be piexstene Ve tinteu bhia, gsd@sseand

That | uat
e Ber ortnpdupt reBues el FelifirtBieb by e
| cBcurfeRbelbN@nts! NTIERE hfeaSilo, actiPatRMYMNEAU PMALSandsed duppért by
node there is a significant delay between the
sostpnd 0P otynelirorgehandapynrhyenes. dndyndhsenoys aglivatien srde there is
ea\ﬁﬂllsﬁ'%feﬁ?e&t dglggync ; g%gg%t sglgﬁﬁ)s\r?got Paglr(%tp%%t%ren ta'(i‘t?aglon That is,

qyﬁbxteﬁce%\&luwen edn ¢oinpletd befyrecarsiimsa el Ate PO UbnIYSHER
100 can_support . one or both nodel s activation.
Sy %?@traére b ABERrongUBRFtiYafien mode theprisprsignifigant delay

AR oSO AR AL R SN o

sl on accor
te@araphuziwbtdlingtoocﬁnmamod ef ahplemsnmmdmydc}ngndwtacnoitlon

EPE 8 to batchszeadtl IabI f or
|§P Hiedieygnts %ﬁ&%@? tildaey gan ‘éﬂ%‘e Biepy H0essa sHgport

IR Bf V&R nhRlsaldiRALEn q:u'i‘ﬂhéﬁﬁ(ﬂ@t dc@&dﬂ%ﬁ%@sﬁ&t OF ﬁ‘fe resent
i nst ance, pr ocessi ng pre er enceS associ ated wt g

dhyegtien, syeshroratscly asprehbenous helsaviarican dk chosen dynamlcally during

atlvel even hes . gan be
Bals B8 oo PRI RN T PR EiR PYBG5E Bt hmiced
SO pRok 5126511&1 whehthhaté fédiRochkaue. Kﬂdthler spRBRIfippsference
Addi tional ly, preference execution engine 160 deals

WIrasssiEiny plyps ROl ation and dsasastion bayrdagigh nf erdngipneenprogsssing

O{@[‘E%%f&%ﬁ%&%gﬁmﬁ%%l%% %\E&HBAHQQ &@I o Flpﬁgﬁ(gna? ngltgrl}latlvely,

suenyi esentdatchedc or bé plroeessed preethes ss oig: teaRacvabkeudi System 100
sane transactign d thereby _be execut toget her..

PR 8yRpeE ene Qi}éﬂg‘ o i rlayegRo geengrigs- eé@%e %% PEderRs
GRECUBBH Efigih® 160 GERL Hith thi 8SELIPRS geéﬁe@én@' bﬁwmfsaoﬁand

aspect of the present invention execution engine 1
emeferes@ mystseingl Hyssanl @Jm@mppmmne o1 tgih uéﬂg-rfollmg@wo

ea\é A I%pt 6|mrt1f ofmatio % r ef erence h
ARpIT t‘ -5 i ﬂ’ﬁﬁb‘?“g@\’?ﬂ A TGPS%P 8ﬁ$§1"§r°€ntsh%r§é ¢ ¥ae
rtﬁﬂwcﬁ@n hIQi/\thE@b@/%yexeé‘ute@ totlethefl ab RS Re f @ehiubMissichnihd
smal I working set. Hi gh throughput and 'scal abi it y are
preference processing can occur in different transactions.

According to an aspect of the present invention execution engine 160 and
system 100 can support both lightweight and/or heavyweight information agent or
preference applications. Lightweight applications are those that require low latency, a
small database footprint, and small working set. High throughput and scalability are

not first order requirements for lightweight applications. Heavyweight applications
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not first order requirenents for |ightweight
applications. Heavywei ght applications 14 WO

WQOB508&4%5¥ 40 PCT/ US2004/ 024139 are those thatPCEUSI04024139

hi gh-t hroughput, scalability, high reliability, strict
correctness guarantees, predictable crash recovery,
and easy manageability. Low|atency and resource

conbarpiroiraarehighthrighpyt snelabilay, high relishiljfnesiaticorrectness

SR Rl G AEEH RN RSB, b g o
apgmh'meabnmﬁptamearusluatdpmlﬁrﬁplegy@dleQWeig\lﬁrappﬁéa‘tmhsraHig&

systens including but not I|imted as persona
FBHPURAICS SeEsiyBicrRY gesFitedisavyeightnpgrgtionsnhile lightweight

%ggl?/éé‘iﬂoﬁ@ 1%@1%51 ?IQ)(\)/%@ lcggerfi}%lrfﬁnh%c@'h?gtérﬂg H{cﬂnhng but not

ywel g t app rom |
dmptadwtpempsalmmpm&e anthandds dsmcass A@:oedmgiy; theieRecaition engine

A e

ta'ﬂ?héa@oﬁ%%%bl@@ cﬁaﬁ%ei‘% X tblex B&IEBSE naBRGSRAE eshbisive to a
abase f oot pri nt atencies in Corrponent

avediianpmivatign bpeds. gn@ugh@mmgiapﬁto@pmlw latentype hpgmesdl the

ht !
RESERE Sape TG bPS rShs ety ARk BB Blorsie e
SONPONEM aSHNIAON! procBistlp, Alehidry fodipiif! MdPRiRAAS Bfocesses.
tables, views, stored procedures, and user defined

fiixeeetionnnsa Heayyweight aRbICRYQTYMRY respirg(b) dllocaiéarepfia lme database
gg&k’ﬁfﬁ{)éﬁﬁg g(r)] g\?é{ing‘{ ?% gﬁf{ g}%ﬂﬁ%r gcfgga%ase% nt%blgg t\)lévb ore

i pﬂé@ﬂﬁi&‘t‘s | i usExdetitfed din@ionk; (@ hEmell gblhn@ @mbﬂ\/@mfbﬂﬁ&nt

be dlfferent in _that thg% can (1), be enpl oye
%lﬁptlamnm HAHPERBETLIQIh andi e tabeationdidiibytion; and Bateh

gﬁi)cl[ebﬁﬁ of iﬂ'f'(qﬁ{atﬁﬂl lEx@Qut oﬂtcﬁ{l {ﬁelgﬁ)tragﬁg@ﬂitons will be different in
ect notification gene a ) notl i cat1on
dhéﬁtt]neyb&ainl(bhbe( érhployad I\mﬂi)a, mmmuhu(rﬂ)nempqczaﬁlsdaltaﬁasﬂf fmtprmtg )
S events i.n 20 s bat or di.vi

i SO e BRI Gvem calfiiip: BrtARECh ROkt md

%ﬁhe@lm%vcﬁﬁhb@ﬁ&y(ﬁislﬁa%l@ilydaﬂaqrs; ?ﬂo@eﬁ%fohh%ﬂ Qfth as events in
di stributions nmay not be suppor i ghtwei

appilietehepersindiyidundly. \ﬁ@lmhdrmcgqcherd@@nou anuepestt y? the invention,

rLun rocesses re Wth stem

AR R BREOE S50 Vil pbSlioh B SO Rl b e blrca
diphoudi pletrpphigitios 46 thdysvdul@xdqaire contitudatlyirtiniag processes which
support i ncrenental variations of 25 ag plication

lﬁ%trﬁ@&e WSS EPSPRSE i e &lé)cp\@e\fe@§ shostdbeygnprediated that
se%g&g en5EMBOLOAEGBIe in kot 1M sqﬁ?&t &ggegﬂﬂen%%nayo% e

ncl udes an action co
sapphmsh Lrllglmaedstj al‘eperrdm)g oxpa*eailebkerrem;rcqs raad ﬁreamie of technologies.
on conponent 170

Co- por haPaid BrBoset Pareo im0 REBET 1 8 comPRgRes 170,

\{?dndsuﬁée%&ﬁf &%@atloﬁ(‘(wp?&%reﬁ@é& 91feff<§‘éﬁcet&%cﬂﬁﬁ1%n§fr@rl%0 can
., insert, delete or nodif data) and/ or

on‘ﬁéqe a@@mmmrsenaﬂ:ao toypartonmg S\mrtemcmn in agsoriagee with ogeror more
eci.fic t R f. act.io .

V% d pred artelll%eﬁ 7.3 ions cal gfra§ the ée%ta Sﬁre g%(g n%,nlpser% delete or modify

data) and/or other components and systems within or outside system 100. One

specific type of action is user notification. Accordingly, action component is

illustrated with notification component 180.
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illustrated with notification conponent 180. 15 WO
2005/ 045740 PCT/ US2004/ 024139 Referring to Fig. 2,

WoeHsHiTai i on conponent 180 is illustrated in PCF/UR®N4/024139

detail. Notification conponent 180 conprises formatter
272 and delivery protocols 274. The notification

conponent 180 receives raw notification data as input )
and odtsierias t¢ BignhnoicaBen Fompeneah$8q 1dllugiratediafarther detail.

AJrES odhydeEi 1B EErtEs frmefOIBHS £ ooy tofBRS 04, The
tnlo& fipagitoinf doapbhan 1 8¢ carpicres maw h8Oficmidnfdacadd iap® aad @utputs
t.ransf rrre? into.,a readable notification that is

&ﬁﬁ Sqthgtiophbatidimziely apmv ety user deypes (§8s SPEPYter.diDA,

%db?l%rﬁhén@f.?.f@ﬁér%’w SRS é’aﬁ&jfssr%gkjﬁ@ezd;@mh&téﬁtiﬁgﬁion

device via the delivery protoco nt ent

fcompandrit A§0 hetifzcatiasskare trandfoemted ynto necaiableomot ficgitinghét is

f or mat t ts, 272. Content f.ormatt, 272 10
T TR 2 Py R 30l
iteent oQhe Sdvaddad thedelives) protdcBR(s§ 278 N0Bh@&nPRrAM Mg is a task

one el enent in the array, ich contains the

ihandedriy oanorfopregosichigicrmaiter ¢dmpanentsi2 72e Content fagmatter(s) 272
' del i v e nultiple notification re.

SRR L gyl OO o BTy EBL RGP 6ivery, there

rRegade onlyhae elepnt deh&liialy PWRichlceARiHs$hé hfdhfitidh f@Ya single
each of which contains the data fromone notification.

TREGEHIONROTY- oF oretigest dedygery where sulwplemotifieaiiong ategopght to be

) i Ligi bl ent. i nf Con i nel i

ORI B g 0 L O A

apgr aprhiab eorftainsthittdata fromusrehertifioatéon. i Thediogest formatter 272 then
.the content formatter 2

| i ' | gyed,. 72 i o
St b SBRdTHRIf F‘ﬁ’é%m&fﬁﬂp&ﬁ‘éP&fomé?é@iﬂéa%ltlﬁ]‘?ﬁig‘nlﬂ?e notification
?%', for %ﬁ&rh@@ to HERHARE 1198 aph3bALE g%llrﬁ/attixgg eFIﬁﬁféﬁ?gltrehgtdi gest

ormatter 272 can use any suitable schéne to
dekverpis gmplayddothe cofent Exranapke?7Xis@lsogedponeibedr praysiately

20 sinpl e l.oyi ng.basi ¢ stri mani ation r
I R R o L A L T P
Shy biE GBREIchEAO BURERat (RSIRbti FiERTIHE O FIB e AmASRubEdcheme can be as
rendering. Wen the content formatter is conpleted

Fineme ps emplaxiag bpsic sigingananipulstion. iy icentheimemegomples, such as

' . SO .
R A e OPL TR 8 R ER llh SSTReNE T ep o
IVhepethe edntérn farniabtesisdeirpletey withatsas, itcanpane siring ¢4ntaining
g%ﬁl\lotificti delivery is_acconplished via the .

PUBRFaE: o GISTingARONgHEh semegigtificalien hesder informptipe that
g i : 80

PasOSERAMALL JLEY ) 0 ROLAIASBLIGRISERRANGRYE
det er Notidgicgronpistivéryinatcamygishdtheiaribe déliveay potocols 274. When a
e T A AR MR A

88bsariDer Uaf i hbEfitioM Fo defeMBine prder SordiiRtig:. THP LSRG tion
specifically, when the application is running, the

fompeRcahd SQeandBerpisned netifizationys) yeway obaddlivent protasal 2Bhto a
%iglé 1 gt%rpllcggtﬁ%l’? 5&? N ETbﬂlegseJ)ll ST sggf\élr,%r g)pagnpllg.cl@fo?e'
specifically, when the application is running, the notification component 172 can read
each notification to obtain the subscriber delivery device and locale. The distributor
then matches the combination of device and locale to a specific formatter object to

generate the final notification. The notification itself can contain a combination of the
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then matches the conbi nati on of device and |locale to a
specific formatter object to generate the final

wWoeisHiTai i on. The notification itself can conPEI/LIST04/024139

conbi nation of the 16 WD 2005/ 045740 PCT/ US2004/ 024139
raw notification data, data that is conputed at

formatting tinme as well as text specified by the
cmp@tmﬁcan@n datat data Hippis cmlagéecbﬁitfpm@tlm figng ap gell as text specified
&3 frien 0 t
TRl PR 25 1 SPGBl P ienay

Abtiheitigh téhand Mﬁtlﬁﬂuéq@ﬂ off By eatlg aadlbmérﬁlﬁmhlformatlon
5 notification) the system

notifications op-u

100 déddongh thﬁév%elinol Ofééaay ﬁmdlie mierasl n@8ficyans (gg-, pop-up

:38{1{ édtgﬁ} ith% rg?steﬁl Q0B HoEE &Y hatvg 'tc? e it Iga?\ﬂb of notlﬁcatlons
ns ystem can use rvery c anne

shexternal tvird q)hrtyz aevibes. tmsme@d]tthméysmn parpes ctehvdglchmej/s (not

service 1%UCh as e- i ateways.. or NET Alerts

i
shower whichgap be fhomeht, 0} 25 RIRES LV spmyies sueh Boapi gateways
%? 26E P0G RACRE AN dspe%fﬁc%ng p@éwer;a&%ﬁa%an Iaﬁs@e?fa%tocol and
100 can configure a delivery protocol 274 t
;an @mﬂ ;ientaachir«pml Theesyfstepml OO eamomﬁfgumit dfdrvemopupmhﬂ 4180

ext er na iver stem ransnits :
HETR CRPF B FOnEHeR T LB PP PRS0 fS PLGH oAl ddivery system
GRARAASHs 8 Rofif@RionRe ee@Bipiak | The AbtifMASoh BbMpdnent can then
protocol packet utilizing déelivery protocol conponent
z»aekagandtl enatigng into Aoratp¢d derkaigtilisingdelivary pivtecol component 274
6P% g%ln ttx% H(gtafncag ns[ toTclgnee oq"em(l)r\é Ny e ha neI ﬁl%bd%ﬁgerg%ﬁl atnels

an externa e ver servi

\WhibseGuehely é)\ﬂés%hﬂ'fﬁé phokeldtos@nektdrha d&ﬁ%r@@é@ﬁde@%ﬁcﬁ daf ultimately
the intended recipient. Information Agent
Agypﬂf,hggpﬁlﬁqz{a(tlgy(s)q@f’réqermtﬁgdq%requem3 an i nformation

agent application 300 is depicted in accordance with

an aspect of the subject invention. Application 300 is
tlhmrumtbnoﬂfgenfapdhphﬁmm on system 100 and conpri ses

a |l ogic sche r |r1terface 320,. decj n|OJC
conpoM‘?mQ%g)aFlgvg’rﬂ Qiﬁ}a&ﬁﬂnaﬁfj‘ es%%ﬂea%é epig
Lasdash oAt £ asfié?:'%? 'ﬁ?é"stub @mv'eﬁ’t%rp AFHRBoS 3@0 dehd B&sor
the schemati zed | ogic building blocks or tenplates

tdeployweant dresypiem 0Shatdnemprisean legid sahsma, 318, wsshanerface 320,

¥ 508 Pl bombSRAP P30, & B e R PPy 96! i task schedule
Refpwhait SSHNESgic SheiLBIT déitfes ShoitheémasLdnogit BuBdihg ®locks or

the | ogic schena 310 constrains the actual essli ve
permplated fhag pan Respit togrgher, bxt @eﬁr@weha&ﬁﬁl@em% dwﬁwr isapsponsible
cofngt?%ﬁkﬁl qo%@ Echedd 4 ﬂj Q?% %?dgﬁﬁft%eﬁ l‘tJefﬁ viors when
“progra &n p(i cation IC bUI |ng |'ocks

eaceptions slo@ldodqenef Br «fftee the hgse schem&B 10conspradistthoactual
cl ass deflnltlon

and a set of otenti al alt%tlogD
SEPTESTE POHH AT endsHECTAAG CalbETel 4 Qratch%}taE 0
faBeh® Bl -LdeYs I%Qicﬁjalltyhﬁr%?%e LALEsiARBHT ¢RL lc%‘ﬂc B8fRing blocks
and/ or user context. Furthernore, it should
app irebidgtaguefeteate chasaecet @i_%cméltwntcllasa deﬁmpens, aod as¢tef
%%Pén%gltreéurft\éeo? talct?or;l’s @o%d%t?o‘i’fs %nd actions can be related to the functionality
of the associated application 300 and/or user context. Furthermore, it should be
appreciated that in accordance with an aspect of the subject invention, the logic

schema 310 can be defined using XML (eXtensible Markup Language).
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schema 310 can be defined using XM (eXtensible Mrkup
Language). 17 WD 2005/ 045740 PCT/ US2004/ 024139

WA@Y t o an aspect of the invention ther ePEr/ES1004024139

ki nds of building blocks for which schema | ogic 310
can define: a condition class defining a tenplatized
Bool ean function and an action class definin

a
t errpl A qeprtingiogeeaspecs of ke pperitaribere agg fa*scskimgs af bwilding blocks
ref ren
fvﬂ%ﬁ rsgﬁge%agl{agl%gﬁﬁ aft ?%}ﬁ@ gg%ﬁddf?(?rpgl%s c}e’%n nga fempéz‘f‘hzed
I]Sd%ﬂ@ﬂ(%ctlohsﬂid @ agticingdasa clef@ingcd RIFASIZe@ plocedure. A preference
veToFol der(2), DeleteO, Furthernnre eve
?F/? iy ppikof igformation %&e@bs%epw develgpment.j 4 Pé‘?ﬁ)é/’fﬁpc%ln&]e}@es a set
Qft allbwBOES i Bor (ﬁ%)stgés?(tg% g@nlsfrg(\@)a anfFABIOTERE ¢ee
d\iinvd:’f@FohhﬂiZJ) dalelhy()): @mﬁhémorbzavayl grepaesdesit askociared w1th a

nor ngl tem neta-tabl es in dat tore 150.
R RGP RSt T i G e m ot Kot c FERUEN by Afigr @ schema

tlB?c eolygat st@&ﬁ@@ tﬁ@gdh%a@ﬁ‘@tcaﬁ% BHRILALS ¢ g)ﬁ@rr 20 per51sted
h the schema 1ogic 310 and the procedures can

gt opaehlizad sm@mmataz‘@ble@l at @awtsime liQOFﬁxbherl siveed pra@de@ can be
ti when a ee S
PR Ba o ot S5 5 B P RE o et the schema

96816300 AxPthlepro@bifeY cir e ftOFdHin sCRRAL AR €8tadRte 1156 For later
stored in data store 150, for exanple in a one or

r?é}?@s anheresuiodn. pFlrentien sden yrea sesks 16 sprsify oprefarance can be
tare(aqg esloglrg% ﬁéﬁ?at Ieﬁ]t&% “fgr}s tf(p 1 gg%y) a?ncte%%t ﬂ%eél Stored in

p opria erences are eval ua execu

tdae sdnerlsd for ex@ile f5a Gfeart MAdretabled of pefitphdedt Maien an
tinme. Accordlng to an aspect of the subject invention
t3RRIOPFiglesyent AcEME &&ﬁ%@te@alﬁ)%m bre ARIUye Bighthgaparogriate

\fﬁé%ﬁhbésyar@gvﬂa% C}ﬁ@&@lﬁl H)C@d\ﬁ%g nr%ﬁﬂgg rglhlﬁg%t o

expl ol ting technique ke |n eX|ng a
eionmlamm ome( desadingea an aﬁp@) of tH2Gubjeetriniveritmnfthe etoRA0

rriss eih QGCisnls Budves o phutalet BisieRuperes indepet-oriented
dease bansiiing tdchfig@EONIe 1ﬁ@e'3('i‘1q§ lafld ﬂﬁﬂ?c%%lﬁﬁmaﬁ&??fe@éﬂﬂeﬂ Onfia).

or "scripting is not a viablé option for users
speci fUser tigréace 370 Qmmtﬁ@py€$m0¢ egfheriegmer pregramming interface

resen ed Vi d- user,s
(FRAEERY AR s B4Rl B PG B
\prégroiBfiing ot sﬁthﬁﬁﬁ@s&%@a viablé bptiditifo? dsdretoefeeidy 1dpaé. a
user interface 320 could be a toolbar wthin an

ApssPidingly 8ie 1ogig can barepygigtioq aud qepenigd rvisughy shendansers in a
EHiek ax'ld']&l%g 8??@:3‘@'& H‘{l{k?e&]'mgtgnce' Ll(ﬁ%g&g%ger?‘ge 320. It should

appr eci at al'th cati on
ibelnosedrtbatediseninteafane BiZ) ca)uuﬂéxe altodlbaf within ad2Pplitation 300tor a

L adebendtt BB R g b hLForksBmEat BRbig e
GPplediaRQ tHA M ENEH 5p911é’e&1'ohds§%0@rls ARRIAH ROnaMSIELIRY 1rRErface

an application specific usér interface for purposes of
1388ilcis apleracessaAry OApxmth&,tatn(@h%@) ha@aheit sonasetiaienfaces for

td@ﬁﬁ%g%%@r%ﬂ@e@? %\ppﬂggtlo%esr)] cO lc{‘a’b@ées}/gned ?cy utilize an operating system

or an application specific user interface for purposes of logic creation.
Application(s) 300 also contains three components that can be employed by
end-users to produce preference or pro grams of varying functionality — decision logic

component 330, event programming component 340, and task schedule component
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end-users to produce preference or prograns of varying
functionality - decision logic conponent 330, event

w@e@gnamm ng conponent 340, and task schedul e POIPS20041024139

18 WO 2005/ 045740 PCT/ US2004/ 024139 430. Deci sion

| ogi ¢ conmponent 330 enabl es end-users to define

decision logic (a/k/a end-user logic). An application
d@an. theisial logiw compbous 33@cnsblenend-osdretocdnfine aeticidn bygic (a/k/a

the defined end-user logic. For exanpl e, .end-users
EBSEET @R AR TP lcqishan Ay Vanehs cisions s BE santepiled by

I SERRN s W HE. M PR exlalif141288-us&R BRIl shEATY BMWESH) and how
al so expose 5 events for which end-users can attach

abecisshmpor-og pe a seisen imd irdercent theussk.e Anrapplicationichn also expose

appl.i cati,on can rai se an .event. enever .a_new emnmi | . )
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abpIAWE 0 BT 4S8 a8 olént N Raelert ©ve ERRT 851K i Hifd8ert Ment
speci fy behavior that can occur depending on the

PovsTanming compenprisidgdloasdndivsers do attesh preferencaserrrulasdhat
X The,condi tiong in,.t cC t
E ST DAoL Bo D5 G GRB DRSS e

tcontekiestla str, fdrexa@plie rThescondivnt hethsatRs cawidcgssadiey from other
and the actions could accordig&(;o one aspect of the
SuPE@EPDS (Sgerfpiashve dredery tachedk i Hha seaderip fronythe same

r o . .

L P S e R

teffeetrotiear applications 4¥naecaisE@anothexawant. eTaskdsehedulgi@unponent 430

cust oner, conpl ain rises, t$ egd;&ser can choose to
eHWR

rRablgtsndrtsersdo pitas! hotef RiB § 19\agjyeat perarrence. For

%Qﬁﬂbl%! When DS %ﬁs@&n&@&irﬁplﬁﬁ@ﬂi@mle 338-udl @WRhoose to
end-user to wite decision logic or end- user logic

Eoogreansa bye-dedmbil mionlkflew el handdethermdmpdaiot. usi on

t enpl at es. pr,ovi ded b evel oper. . cisioon l.agi ¢ can

e Spdisepi Bt ot ol RlPRR RS usaR (8 Beriigy fosiE B and-
Ris&f165ie Pﬁ%&arﬁi by bd8BinindtshditkREandf coh8ikienitémplates provided by a
particularly appropriate for end-user 20 specification

ilerelope. Beeisioadeic st be wpacicthsena, {18 (gondtigny ddHaNesglts)”

. )
TR OREE rtts, T rf P05 PU iehalRORRE BT fF 68 fser
(shefagiba bka)isé BV e BheBaeSt witlg shsoftEN nol freg@lafbatihg elperience at
B s S S LRI L 400 i
YERThedpRafs @)@%(fTEEB@eﬁtYﬂg%) TEERHENC41880)C _'Iﬁﬁsoﬂﬂéi{mb@?thing that

IS approprla?e nd-user” 25 specification at |ea
Bewatdsreloperrmat chersa bhibdnowlduinderstand and artioniareggiwerdthe right user

ver hal onmuni [ The semantics of a.single.rule
ARt L Po U T aie BrodErariias <Phramiy of red-ser
rsp8ditiéadion helehdt Wecdube ANHateRdsyhunfant ttRio&® Beltché Sy Adverbal
true. Furthernore, it is intuitive for end-users to

Fopmyuninegiper Eheeenangire of a single rike 419 degastivg and wak-understood,
SR} e JEEPE oY BP9 1L BE RS BORLark 330 PulBisthorg s
GRuithe Beasidings)to AN prdierenkAbgid Matha detopsdontdas eShe results
%\éggme actions to take rather than simply statements of truisms. For example, IF
(TheDogBarks OR TheBeeStings) THEN (ThinkAboutRaindropsOnRoses). Even
within a single IF-THEN rule, there can be varying degrees of richness in the

expressive power allowed. The previous example supra roughly corresponds to

propositional logic. Propositional logic is based on the notion that simple true/false
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within a single IF-THEN rul e, there can be varying
degrees of richness in the expressive power allowed.

wah@spsew ous exanpl e supra roughly correspondBCT/US2004/024139

propositional logic. Propositional logic is based on

the notion that sinple true/false 7 19 WO 2005/ 045740
PCT/ US2004/ 024139 propositions can be conbined to
PaEositionh carsheatamrhingdto Thiditdogic statemhets. Homesen fichérdgings of

tha be too conmpl ex for average end-users .

3088 118 o) e e B POt B R ARG 0 St Rgfeling but mot
llipgied, to pedisdatelionic, t@Birbint RBIL, 206 #s&ir&6n eaNaldd BOehBloyed in
enpl oyed in connection wth the subject invention. 5
ppegestian path thesubirst §P&eiien-ed t hrough a user interface
(e.g., r.ol . vel r

can o sCRLEE B B0Speqie PRI uley BORIR(ER b RB paner,
hoalbiey. Aathanmdéveloper tagirovidErncket s£b i cpadisuies egbllﬁmixhgblocks
pi.ck appropriate conditions, assign paraneter val ues .
ket R | Taceiseryn SBHBIHENT Rk APRIRPBYS carditions, assign
gﬁg -u sée}r\ag{gs v‘gll?{:ekal ﬁ p 5 o pglilaré\t e %fg 1snL‘?I t?‘]gh gﬁgy%(éasl P%nOpf 6ators (eg.,
pPaXRneReNORI Gasilavhe tie agdpisop campek appwprinehroadis aod assign

end- user eci.fied progra caones fromthe .
FerBIe 2BlEs PGB o d N6y ey ek %ﬁélfs:er Fseiied programs
CBRRL oRNBe 3O matieddlokid BFRERE 8 LRV Rer. 'o"l?ﬁsé Bortditedds and

internal logic, accessing a widée variety _ .
irefulirtemplates can he tioldimigeis tnteroial tagic, datesiog aovide wsmaty of

applications., Every conditipn or result. tenplate c

BB G, e Shr RN O e PPhoetio® vk o fiilion or
Gadultkbmplatd daadvé hegrnbUicbdHBibg bl pasdtsetbylisti ARl ed-user can
provi di ng appropriate parameter values. \Wat has been
diidized thesp huildingecksdysipply sirowiding apreptiagmpapmeter values.

i nfor ' aclive | e i

dosor 1 s T BRETHeso P I 0 o BrRIR BN by ath agen
systamobOmosnactipp kiybeis idestribe drigsp.o Astdidimgiton passiakingdf the
the decision | ogic at the _appropriate stage. and .
ﬁwwdi%ﬁgaq Hplifatonds sesporsile det Byekingile desiion-logicat the

SPPIPEAR Ll a8 phERARE e e iy AR, IS spBfication can also
dlegedpdniblefort edlingriothch eppicatioanv actfonabe resoltsir Byrthermore, it

syst 100, al so nee n .interpre not. sho
R0 B aale i dpeSn RS tm s e 1P0 i aledpeet
Mlefpr&b€(noPEHRMEY) BNERSuatdPAfdeh @ MARld AMIFASE b&bleed Rlultiple
of results. The event progranm ng conponent 340

prefoicaecs, aid Jateraning the serredipet plomssultsor 25 an

i nfor [ Lcati Fir st v, .

o T O AR AL G5 390 e Lo oo
sahefoahatz@chgent pptiedtiodrs 00y Bixtss, dventprogi@aining doMyonent 420 can
schema devel qper). that can act as hoqgks far end-user

Proffaiest oEadipmaliast inkmatien cyen(s 48+ deidrpddatsshemi developer)
ithat cd8EGs BOSk Lol R G er Bﬁogfﬂ?ﬁ?.aﬁh&i ByehPlarfi® structured data
instance capture (e.g., APls for event subm'ssion).

Titrié dheeatcongobe of nipchindgve forafventihstanet dapture(wans APIs for
(gelgntséllilgmission). There are also some sub-classes of information events. One sub-
class of events corresponds to data changing in the schematized data store 150.
Accordingly, event programming component 340 can provide mechanisms to access
data changes in the store 420 and make them available as schematized change events.

Another subclass of events can correspond to recurring timer events, which can be
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30 class of events corresponds to data changing in the
schemati zed data store 150. Accordingly, event

wWEe@gnasTwd ng conmponent 340 can provi de nmechani BEBUS04/024139

access data changes in the store 420 and nmake t hem

avai |l abl e as schemati zed change events. Another

subcl ass of events can correspond to recurring tiner

ampnitant fahdobbdudethpribferem0e WIVAG0 S Ceth pAramming component 340 can
/ US2 O /02413 [ rtant for, sche uIe ef erence
TS HABHES 5 SRt G Vs Rt 945 e O ggce of

@f)@dlﬁé’ @véﬂ’t‘se Abditibdy! Be 89§RpiAS RN H&%boné?ﬁ[ifﬂd) 84n provide

logic to the occurrence of specific events.

Agdiiqess m]a@ntgre ev é78s, @pply thpanpgpranate dgcisionpegie and Buinvelemaction

ser re events, apply the
§%§¢8%%° & @gge%%oﬁoglﬁ ‘and to invoke action 5

hand! erg dventqafsgmhmlﬁgm@n@kﬁmbﬁﬂ 810 taSHkdract witledeRisedH logic

progr anm nponent 340 can interact with decision
|ceg1pener& éﬁfg &Wldsgédﬁdoﬁlmtwbéy aHeraastangee an epdrppergan set up

S

SIS0 B8 LR U3 Ghn RN BB BRent 3380 Mg by repeppedty
iapplicl dsenevepentsedilive. [Rmpfdn@iy,a&el’k@'mleﬁwﬂﬂf(ﬁ appli¢atien running

ccordln Iy, the ggsten1and/or application running 10

R PULSATCREACHEE Bt Rﬁéfe’iyﬁﬂgﬁ%}n%%ﬁ‘ﬂf/ RSP BEISVAY 2R the
I [

%ggﬁ?ﬁak@gﬁ%grlggg uﬁg)rré) aﬂl%\ir??ré e : | Qﬁﬁ%‘é\ﬁetngse%gﬁfb?g the input to
tdeeisionpogict and rdedts of prefdrage dpgmm&ahlaem ta ofm actions that the

preference l.ogi c eva ion can for ns t at the

B B PR SRR T B RaAE cSa0+E 2 hehat bt BesnDiral 1

K dditihaBP dachi®BE may A fFdsRRMLY thAGLbRYSerTBYcahsd ﬁﬁther loglc to

fresh events that subsequently cause further logic t

15 esecutsdloythe pregrammengootoanmt Hi. coonpenemtlystere is the notion
re i s t.he notion of ad-hoc chained

gggﬁﬁggEQ&PékﬁFndxo$a“Wnn%hedule conmponent 350 nanages

e n d uskisk kalulscbpgohes 3 90 mans kéd @d-useltask barahRs 8Sworkflow.
oyed herein is an orchestrated set of tasks with

p%ﬁqheéuhealﬁ emplaygd AETEGS an O@baﬂm@ Beitohdasks pridpartypydar

I T e R

extmy & ty}sxcﬁigdml actgnplizh seme iread -wxmﬂdh objeutivey eﬁmﬂxamplm scheduling
t he nBethﬁ the tasks in the schedul

can
ATRPaLERS, Witlhfogt P pﬁea Indhemesingotianimle thafasksm the éﬁxeﬁale can
HRCHES tinrePiith, RaRKHJ (ﬂﬂ tﬁqﬁitial Meeang redﬁ%&aﬁﬁdlﬁandhng positive and
responses V\ﬁ le workflow is comdn 1n he busi néss
pregdeyesnonessa Wi wmkﬂewuammuh@bumesmrdcﬂscﬂmomanon

scri hed mnth SPEC t resent |nven
e AT B L RPNt el SR PR o Gt vention, are
sefiethidd wih efﬁe-t]gda Q@thlﬁc%\(le eWs g dlOmig TR Bigs, réabRBRdod@ments,
requests...). | e many of these wor kf | ows ar e sinmpl e

&elﬁfgé%%%equwﬁey) ‘é/ihée 8198Y 6hiheap morkfers agsipale@recessss, they
ﬁﬁ Ig&%&sg%ggémﬁﬁgﬁqugeﬁ@qggpent 350 can interact

e functionali't
Task schedule component 350 can interact with and leverage the functionality

provided by both the decision logic component 330 and the event programming
component 340. The event programming component 340 provides an ideal hook to
call a task schedule. For example, the arrival of a new email containing a work
request may kick off a task schedule. While some task schedules are rigid with the

process flow being clear-cut. Many other task schedules are flexible allowing an end-

21



10

15

20

25

30

provi ded by both the decision |ogic conmponent 330 and
the event programm ng 30 conponent 340. The event

wWEe@gnasTwd ng conmponent 340 provides an ideal hpORUSI®04/024139

call a task schedule. For exanple, the arrival of a

new emai | containing a work request may kick off a

task schedule. Wile sone task schedules are rigid
wisero cheose hetyeaes diffarew ppidisn g or lesampleut! 2 IMeiNg oedwest is rejected

task schedul es arg flexible allown end 21 .
5505 S5 T e s g B8 s n e by o ety as pectine
dah bsceat. Taé s gdo@ renABP Lifllizink eAd R&tpref@reneearlt ddciion

rej ected b%/ two or nore invitees, the neeting can be )
Aesie kenpeneat 310. divreraereyid showld demebad thef aceeiding te eaadfernative

. . I, | - .

SPRELbEE (9% AR 1 adh) {chedliB8aRBEsHT 850 gan be incorporated
Futottheevent grogiadmmsing sbopbeemauodirnceathealating thvotyet deagting to

alternative 5 aspect .of the subject invention the task
Sopars PRt BYRBBR SRRTORBHC dghoe IisERy B lssee PRTt ef faplgschedules

%\Aﬁﬁa{shm%a@am 08re gﬁgﬂ%i&%ﬂt SAINE & REBEHYRehe the flow
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alyharoivs conifigusadrhy eniplitié usoriecisams svhich graskmstimedaltemated via
can be hard caoded by devel opers, a significant val ue

QAN CHI " HERE g the flow dynanic, configured by

expl i citferd+¥6 bt KRG hwo B8 fraB]cplen®d B 1O NRSIIRDN ABEARhESDt being
via 10 end-user progranmm ng. There are at |east two

clepartbgll hetesndfirss, thoatihly dfremdrysatsi to pregéndecesdercimgic that controls
bei . described .herein. Fi.rst, the ability of o
SRalhoah B Ey RRESIL TR b eriise” RebaBpaiity of
applictiohd & debavi reslly mivelhv@igeh@abling dinbéhalfofShé®hdiusers. This
end- user programmability of applications and does not
riggaferyed thisterbasayeriv s inaeeating oirFndatsar fogist Sepend, a significant

- . . | r .
LR B bR b LA R SRR e
eleesntlogio thah®s actiforDedision lage tat dxoautieptan e tepeatedly applied
a}%ill ity faor end-users to provi d};e deci sion | ogic that
YR AP PRIRMIatBIRIOENFFPY QYGRS Qo thesebiciotipg ag 3 othware agent on
RASALLAH] shadRRt. | BhoOREs, IRPHAREbRICE ¢ ﬁft%i%fy Qhtextual —
events occur, thereby acting as a software agent on
wehendentofn tha centdxtied dre usenahdtie stats o thetapplichtion s Vanious kinds of

logic is i.cal |y contextual ...20 dependent.on t

ciilion ¥R el O s 2 GG Bisch Rapermore
\baditeehd kdeRgiSosth theREAJIF APFereht tRRERAa WRatGANER¥iation agent can
categories will be described hereinafter. Furthernore,

daler arowidipdsoshetnseiiked- i n the form of different
€ ¢ . . , " .
o0 AR a0 bt OTBEIRR: AN usEABaice i 0Bt bystem

ve I nv
aftilieing-auSeforrhagincagest tagowgpel iatdrngtisysdfenuse? SWikiehévez) soghe
j.nformati on agent to control interruptions of a

an .
(FPBHCAR SHBTLP raISTHROP-UD T IPSTICB Y ik FIN $hG Gpesaling systom
ROBIAITIDB ot AP o llofin AUHLchD e ARG REINBrINALRTy

could utilize an APl to call the Information aden
distsrminsrwhad ghanld banpemehherteaire several possible conclusions that could be

revealed by the decision logic component including display, defer, delete, and
forward. The operating system could then implement the actual decision once the
decision logic component 330 tells it what to do.

The decision logic component 330 could also be employed to customize

options of conventional programs. For instance, conventional email programs provide
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det erm ne what shoul d happen. There are severa
possi bl e conclusions that could be revealed by the

wa@ewss#ow0 | ogi ¢ conponent i ncludi ng di spl ay, dedBDS2004/024139

del ete, and 30 forward. The operating system could
then i npl enent the actual decision once the decision
| ogi ¢ conponent 330 tells it what to do. The decision
Iopg<i>rr§ foorepdmgmecegae applwirrg sdgretirese aed;f«lﬁd}z@lél ptigrities. As per
om ze tions onyent i on
A eESrs Rt Potir SRR i Bica YBb BT sl Rsishouta be
%ﬁ&bﬁécﬂ&ﬁﬁoTH@Eéd}ﬁa@%@%ﬁﬁ&ent@go Qsd E@storhRa@hiB@ption
receipts, natures and for mai
sRabdig EGeint rmsel rp&t%r oplYAHIPATAT aResSFases OF ISPAZCH SO TtQ Bis a
4
i R S GO R R R T L
DS Sapes, hewiehirengibdying theatailonrggit eoaippherite330icag niake the
only .inportant nessages or. nessages. sent to his 5

RRFAGeNERTC VA qahrreonalizedduratiaghing il gy t%\m@rsiﬁgss
S‘E@%@?%ﬁ the AR r8GpiefiE gglgﬂrggemm sty RYBI iO¥

ogi conponent the oper
mleleeninaﬂ aad b ba ik md&o iy ntdeihgile aiet:mmhm lnglcazomponent 330 mail

nat ur 0] dependi.ng on th t ended
PEBIG Gyid alpg BogToTmBed by Merrci Pp AqRs)Gne tar PyiRs P (he
Q@&ﬁ@ﬁﬂ’mﬁreaﬂ@brﬁé& Ytk dS0nER Ql?d'uld BY nbted! thazi eﬁa-dsaeloglc can be

deci sion |l ogic conponent 330 mail 10 priority coul
akifpedomot @etyetp rdﬁmlrmwhdh ¢o deewi spuethonslgisethdseapoive fe. g append

P TR noR 81505k Bt BBt g R B eyt s
@Eodﬂbhthﬁ&aﬁﬂkn&ﬂiy to determine what to do in

situations |ike those above (e.g., .append signature),
but alAssivedriocating ofsndaser legwtvm@ea:e&lp@i@%m@enb33 can be

%@h qmvxgﬁﬁraﬁ{ ety Iitg%t‘r’o Sgﬁ}é&%g@?é r% Ly 1%? &gﬁge%g&@))yed to

lopghinized datacnetnks &Qg,omamgbﬁctumt hd uhégdue ﬂo‘anlpbdrrdaﬂromm @inera
situati ons. For UL active lo%yf can be_enp
{0g emgyl @éﬁ.l%@&ela accg RS ESOTEANEAOR) PSS Ative Lﬁ%%%also be

tulﬁﬁXecﬁtroereﬁ@W&%ﬁg@sdsut:ﬁ Ny er AHEY @maﬂ%[m@@@éﬂd tHe réc‘ipléﬁt is not

recei ved accordi Rg to organi zation rules. Active logic
@hhisdies deskeforvmrdi ftite gubirt molvﬂaiamonc oAchian g@c saicdisabe wiedrio

a hew eni i ves an rec |ent

e Eo Rt Rl B AR Dol ey s ieE Bior " Sha thspgere not
laQilb1 &AM 1315 bt Rk OlimE nﬁa@&ewﬂomwlmatd 16 racéesyt a call, for
exanpl e by answering a user's phone when they are not

&yanpleb |Fe1rth¢mlofr@ petivalgsig qan be meedriexgubsérihe to pablished information

1{ thQFa e %Ec&g%d%ge%%tad @ve‘éﬁell is é %recteg )égﬂigr : x;)ave]t o

ernDre IC Can De USE to su

mukﬂnasb@,cfot imfsxaﬁmt&ltﬂhfurﬁalcybt héthte lagits@n beampdeyed to maintain
notified when bad weather is FX pect ed _at tBe r travel
FENigEs t o5 gEmBRle, 356y useheitens @ad leaygs meptingsin %@nte}eﬂt\?@s

| B8HeC %%egﬁgﬁgﬂ dtafédr(@ mréﬁ‘x&e W8 Husy 6Pfree, ..

exanp ters | eaves neetlngs In
diff erlnfmtmlatqmaetgemss:an play various roles just as an actual human agent does

for a user. Accordingly, information agents can have varying personas including but
not limited to a secretary to enhance communication, a librarian to organize
information, a service agent to ensure a principal/user is aware of opportunities, a
chaperone to ensure the principal/user does not get in trouble, and a valet to make a

principal/user look and feel good. As a secretary an information agent could perform

23



10

15

20

25

30

context can be appropriately updated (e.g., renote or
| ocal, busy or free, ...). Information agents can pl ay

WO 200504540 0l es just as an actual human agent dpEBUS$004/024139

a user. Accordingly, information agents can have
varyi ng personas including but 30 not limted to a
secretary to enhance conmunication, a librarian to
orgews fnectiank enehedsi amwerimmwxb @ellagfénm theqprerespal/ese is not

t ILt1
Ry BRI Pansthg cn B n Goar MRBL RS VEBE rfhp ERORERE"®
@ﬁH@s’saﬁgl @h@bsérqn(ﬂ@é{ﬁlgahatﬁrdaﬂ%a@%i’sb@f Fure@éniabds b @i8tarian, an
a secretary an informati on agent coul d
@@fpﬂn@tmmemwbb@gmsezd@tﬁ@pm@@mm?@ a seaYico#gent an
Fl)l?i?ﬁ%%ltg 1 %%Sej:rsli'tgcrou?dske%g% rnlclg)l 1 f%gogﬁedfoﬁla H?Preurn? ﬁﬁs &)enuy a sell stock

o2 kdabesthie fanexdmplai Amhifenisien agemaictify B0 bhzi}féﬁorie%hﬁﬁhfonn
messaging the user jndicating that a call was m ssed,
thetcalF Mhendhedr hank pasauahbalanee 1s ReloMrmbmmimusy bajance, inform
A iR o R R PR Tro B RoRBL o o
|em§mre bild aod paig po tilnenadd/@aléroa puincipabef d batedy kr ﬁﬂ)lrdwlea:h their
estate for exanple. Anlnforrratwgquw a]gent actin qa]\ .
CREBEIENES aalH aPﬁ‘?fSF‘Hﬁ‘“‘}W%W pr& upal sloewa WS gh mails
[

Rl B i AR B bR AR gt
leimbiatrassing mifigetionstdofrot pep wmi the middkwnfea pedentatiane
paid on tinme, and/or alert a principal of a battery or
full disk on their 10 conputer. As a valet, an
Ifof S@elnn agent could pull up all documents and

emalTs relating to an incomng call froman inportant
cust orfe¥niagty Big. ¢ as gxemplpmtlogiersshemadeld ngeplCted in accordance

p e

g?{eﬂsgeﬂn% g%&%@ﬁme%)%gég{ lgg?%gﬁ%{ {.g%:rcf %Eﬁlefrﬂaql%b ce%é)ng? condition class

e oguttian ¥lakogi 5 eﬁéﬂﬁ ehiss 410 pieferdapd dh@dMSDbﬁﬁﬁ% dao Céhronicles,
W th an aspect. of the present .inventjon. Logic schemm
430, okt reselition Adr 15xBHCiE P&é‘gtloafnieﬂasﬁﬁenreawa%%mﬂﬁlons and

Q¥EMs 4‘5|5a1%ﬁ1p‘f'£99 460" Eﬁcﬁ ﬁ@&ﬁe&é ﬁecﬂgﬁ] ﬁbﬁgéél')%g éilécd:Si:.p’Sixemplary

chroni cl'es, = 435, i ct res ution
dogic sithicora 490cher] |t1rayf415=@a1d seimarcaﬂnmmdtstar@pmvaied for purposes of
acti.ons

BRI 2P aPEi B e RSt R DS AP BT odos sehema 400

48R camSintalier fah Q4B RA i S S HiT R RARRA L Bt e Ph8reBF, Ai/MR Ad ditional
for purposes of sinplicity of expl anati on. Therefore,

|S@hegmﬂ)mr@pd@énfa pip? lar¢intdestribhdt As pr@‘gp@sls disenssed @ Ochegemn
%%nélg d%hn / or ggL%El%delng uﬂﬁ?n&bqgggqggtm S%)e ﬁ’of %Jogg’t%er by an

I Ona conponen

lead-aisér. d&&ckmbedf buAidlind ydkeusd N conditiths sRcked 430 ARdEN action
develgper defines the schematized | ogic bujlding

1phdhe capdiien fiaqse% dbeameielpg t%mplagsedeﬁaola@téﬁmctlons
}ylgl Khd o c1huds s Q?% %ﬁr{?ﬁ eﬁ\Fﬁg 5@%‘%’&6&9 nAﬁJrFi%l%%%e class

and an acti on It1on classes
426 izannitl ef infientatom hgdnt zehetnBalelvelpnifenh cAippefsrence class 425 can

include, inter alia, a set of allowed condition classes and action classes, bindings 430,
conflict resolution 445, and required conditions 455. Furthermore, every preference
class 425 can be associated with a specific event class 420, which defines triggering
events for preferences. The following is an example of a preference class for an

information agent email application:
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while the action classes 415 can define tenplatized
procedures. A preference class 425 is a unit of
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class 425 can include, inter alia, a set of allowed
condition classes and action classes, bindings 430, 30
conflict resolution 445, and required conditions 455.
Furthernore, every preference class 425 can be

' i,th a specific event class 420, which
ggigﬁggé'gF%%%¥ing events for preferences. The
fol | ow nQondtigHTlexsspl e of a preference class for an
i nformati on agent email|l application: 24 WD 2005/ 045740
PCT/ US2004/0028E33(X)nbox Pr ef er enced ass
Conditioncgaﬁg%g o IsFrom(X) 5 o IsTo(Y)
ActionC asses 0 Qg%eToFolder(Z) 0 Delete()
Tri gger i ngRHENiEkass 10 o Emai | Event d ass Sour ce of
triggering event o Changes to an inbox folder o
Appl yNow() o @kw@ﬁ@ﬁ%@%&@nt() 15 Preferences are a
unit of en%;uﬁgﬁﬁkpgic. Pref erences can be | ogica
st at enent s “of e’ form"ON (event) IF (condition)
THEN eactiignsiaglvent€ed y preference therefore should
but is not required to have the follow ng properties.
First, theprmaiBréClashoul d bel ong to a preference
cl ass. ond, ~.t.h ef erence shoul d by owned by sone
20 user %;?Curger?fnééligg%rg{ggf'%?tr d, the condition should be a
decl ar ati ve Bopdrg@ftoeatpinBsSfodder conbi ni ng one or nore
i nstances of condition classes, wherein every
condi tion 9 nApRlydeWlkfines the parameter values for a
condi ti on QJQ§§FdEkHE%4 y the action set should be a
set of action classes. ery action instance defining
paraneter values for an action class. For exanple: 25
&EgePreference:

rences are a unit of end-user logic. Preferences can be logical statements of the
form “ON (event) IF (condition) THEN (actionset)”. Every preference therefore
should but is not required to have the following properties. First, the preference
should belong to a preference class. Second, the preferennce should by owned by some
user or principal. Third, the condition should be a declarative Boolean expression
combining one or more instances of condition classes, wherein every condition
instance defines the parameter values for a condition class. Finally, the action set
should be a set of action classes. Every action instance d efining parameter values for

an action class. For example:

UserPreference:
e Instance of InBoxPreferenceClass

e [F (IsFrom(John) OR IsTo(‘bookclub’’) THEIN MovetoFolder(‘Book
Club?)
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I nstance of | nBoxPreferenceCass |F (IsFromJohn) OR
| sTo( bookcl ub") THEN Movet oFol der (' Book C ub') 30 25

wWODB0EEAD45740 PCT/ US2004/ 024139 End- user s CBROT/URN4/024139

"progrant by defining event handl ers. Each event
handler is defined by a set of preferences of the
sane preference class and therefore tr%%%ered by

t,he.

Eadrasesyeanttherrprogseargiyedetming eyeratapiyess Hrgchgen hantle? s

B4 PP e TR e BoRK and ik dibiotrighfied b
%ﬁggékggﬁfﬁy%?ﬁ%F%L ﬂﬁﬁ%@#%ﬁ%ﬁ%%SeSubsgauentIyf Rﬁ%ﬁ Y
the ANt bvattaFoesmantpl@ccurs (e.g., an emil arrives)
nmore than one preference may haye lid canditi.aon,
| eadi hg IF §IsFran@efaniQR IsTeg b@?k%ﬁbwﬁﬁ@ %Yet‘%q‘éeft P90k
actionsxjggﬁious conflict resolutions nechanisns could
then be 4appltied as described infia. Furthernore, it
shoul d he (RER(‘SHlySLEDLY AR Beletgpndition is sinply a
Bool ean function along with its invocation
paranmeters. According to one aspect of the subject

Lventd ki Jefi & Y LAdAA SPRE th
S0 RROSIRRLE RO OSuls g A rhl SRS more Lhap one
pef@rencbthsy havewvivelid daddition, detla toyheapossitiilityafexeguting multiple
di fferent, applications. For, exanple: . Presenc ata; . .
Rotcpe BRI AP <SANDO REIT L dORl] PR od 1 feribed
Lpcation data: |F (I ArFar MeetingLocation()) THEN 20

m nder M nut esW ndow( 30) O gani zati onal _hi erarchy:

| F (| SErtherMph itcaherisrite(dppreTiag thajteyRins senghiipeT i sitpgly  Boolean

Al'l of the ahoye exanples, deal w.th. r co :
Oution P et T Be Bt Grameen Ay oS i RbEL o the subject
3ARn{i6H Sherbhti@ R3S 96Rfkell o Sahappli@tiontalnisrig. Therefare,
use by information agent applications.. Thu§,,?
tomditipnsmeei kebe Bdoto vigwmhiarseagd bramultde of diffegent o,
fal.se,.bas on . the identity of the person X passed in
SRR, f“ﬁ?%ggﬁt context as deternined by the

context anal yzer. Continuing with the above exanple, a

schema devel oper_of a preference class 30 suc
B Bresaeeedes Qs To6 Ry SA DSt SORDREIA TR -
class ;410.f or .us - - re severa
mnherotiaEn et el S Ston QR F, 2EvE
ReminderMinutesWindow(30)
e Organizatjonal hierarchy: IF (IsFromMyManagement()) THEN

MarkAsHighPriority()

All of the above examples, deal with user context. User context can be determined by
context analyzer 140 (Fig. 1) and stored in data store 150 (Fig. 1) for use by
information agent applications. Thus, a function like “Bool IsOnline(X)” can return
true or false based on the identity of the person X passed in and his/her present
context as determined by the context analyzer.

Continuing with the above example, a schema developer of a preference class
such as InBoxPreferenceClass needs to provide a condition class 410 for use by an
end-user. There are several manners in which this can be done. For example, a

condition class could be IsOnline(). In this case an end user could define a preference
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condition class could be IsOnline(). In this case an
end user could define a preference 26 WO 2005/ 045740

wWERIDSNE2004/ 024139 in the formof "IF PCT/US2004/024139

(I'sOnline(Email.Sender)) THEN.. _." Alternatively, the
condition class could be SenderlsOnline() and inits
decl aration the schema devel oper could bind it to

lirg thel forne OK) IF @sihliviethingd. 3andeEnhTHESe nde A lteneg ey, i qondition
d
SO RS RR O LR P A GRSTe Sl Bl

ibieEiR td RONFHEX, 4%l band 4 té Ehbes édtierd qa&@a)r@ﬁ]g@p@@ ehd/ g could
condition cl asses 410, it should be noted that t here

idsfine 8 pepferEneemirulgianf sidSeedarkiOntiaeQbSHEN est Altheush, the
é)g{sc 1-rweent10|n suﬁgor{s%rr@]lhﬁld% E%onqlstdf gﬁ@élfl}ﬁé}%%r?d%ﬁdasses 410, it

US ru

rshibwld be neted thdi eheed (h-ad@iificane aﬁfuﬂaqoab@ e ﬂmlvemas:r@edl form. The
vari abl e bindings. The second formis |ess flexible,
Bt fgen isd tr@cllvow Rysilisated splcys wlg forser Where dgipasgon authoring the

IE(U 9' @gle}{ ug'é}z FdaBoi aﬁ&ﬂ%hﬁén%ﬁ néjvgnaﬁle"mnd'ﬁflgﬁ P&leBond

evel opefs can restrict the expressive  power
cféme isd essstiaxible@giuc defimdtetynsgmeley foredki ang-umr tooereplpy adiccardingly,

and feasible for naive, end-users " progr ant i
iC%s TH HYdhin g 6%WPEr£tSdBer‘i%a dff"ﬁ %eF g?an ISpHERt the expressive
gyf%%ff@f SRV EPRBIC AURQESy ﬁaﬁhgﬁﬁh&%gﬁa&h@? §nd1?e'émbﬁ> i%?halve

condition Class declarations 410 are nmde.
coddistis @cm“mbg@m”dafohaatam agenf apphicatfonss 15 an

Funct B Ehetn e OB B PR R Bp AP Het e g 115 a set of

@¥REESH cRBS decThfidng RO BieHBaddA AR t6fiditioh @1469 B&dlABfién identifies
provided for every condition instance by the end-user

wRemplesmantatign dfpnghion fed seipeparametersordhe fenction shad gredeousfl by
%%Qélgger-de%%&? %xp%g's%mnga’?ﬁe At jr? %Lu%ﬁ‘rc’et 4’% gré cc'oa]@ttants rovided for
proce % as WI? condi IOI?S,

ar anet

teherynadinieh emmmayy e dnduuzer Wiert se@tingeve boadeeness. MRYioheare
20 assigned. as,  constants by the end-user. Furthernore,

dosiices phaction stisss g Eacty astion glass fi 3 IsohProcediiye Witk paggmeters.
STk PEAIIGR T6Sy la-LRYB T MBI B Sl Ry iy v
emdguﬁ&mcowhmﬁhbyﬂnggdﬂsapFeﬁbﬂHmueevaMaﬂmaMQﬁmmm&ksﬁx

TR tioh S U Ap b BB S Bt Blion BameE i A egs. os

apeciNed b ¥ BeEd&sér bPakBneXPEhA @magierp&vﬁgjhaﬂggé@ preference
Accordi ngly, preferences are created based on

cyAlgptiomns with intuitive names (e.g.

Enai | l&f noqgﬁ %h)r?ugﬁn\gl tfulg %g?c g(?ﬂ%ﬁ Rd i1 agc%g(ﬁje{lsce %Lﬁi]i agn%lgpgc‘% of the

si npl e "user con

anpfetEisvaniodNehdusers atr@anrdxpectai mr@f@peﬁemeﬂhﬂégrhﬁlmers
trlggered by EinaillsFraom However, havi ng

D GorEngly, meksmceire pipatsd bagf‘érqnpqoa@xtv%ﬁ viith gwmh@names (eg.
j%gﬁh%gj(})saﬁdocﬁ? 5@3&%&%% x&dlﬁﬁﬁ%ﬁi 'b%% ré lems&dde@ﬂéd c?nstants
can be’speci 'ogic schema as a part
t(ag., Mather Enc enablasw eadBis¢rdo votth a pedferqpee graq imnriggered by
maillsFrom(Mary). However, having arguments based solely on user-provide

SRk F A Mary). B havi based solel ided
string constants is too restrictive. Accordingly, bindings 430 can be specified in logic
schema 400 as a part of the preference class 425 to both make programming easier for

end-users and expand the domain from which information can be retrieved. There are

at least three types of parameter bindings that can be specified in schema 400. First,
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end-users and expand the domain fromwhich information
can be retrieved. There are at |east three types of

w@aranet7er bi ndi ngs that can be specified in SECEDS2004/024139

400. First, 27 WD 2005/045740 PCT/ US2004/ 024139
constant bindi ngs which predefine a constant may be
specified. Specifying a constant binding is

bensédnt bindingatwhicdamed au:gestiamt iy eespegificdndpabring p opnstant
Emd}nggg g}]eggbaiﬁt lg.?st he a1e1 1t ¥lﬁ CnocgnS ll?s%}; ﬁo%‘ﬁq%(){rl&%u&%se or

ToPvartes provi
gH@URMToAsth. BYagH ousd Sx;ﬁeﬂslcﬁﬁtcb@ Ao bé/Bblﬁ':hd to values provided as
speci fically, an expression can be defined 5 that uses

eXEBensita FoRditioRs apBRGaNTt 918 spesperlly, 2 YRrEionREy be defined

R e e S A s

X-Emai | . Sender 10 Finally, constant accessors may be
defined. Constant accessors are naned groups of
obj ®cConditen Claps\Jeaderdigimett s to conditions and

aCtJ}]oﬁ%ﬁh&“Eh%ﬁﬁd%&oqs S ntredagvi ng to manually specify

eacn sucC cessors are very pomerful

const Biding: hnt)@hhlpgérmeefer ences and 15 conditions to
be witten that are capable of navigating and

retrieving information from various donai ns. These

I
SR S TR g e U HOELLETR s o
lobfeots Mt povidenapihynts teeconditioas andhctionein aewf a user having to

associated with the nanme of the constant. Turning
Brangplfyspegify-pash sgeh gbiegfst em 500 for retrieving

const @?)'hg&?:qag@%&éé ate VP HERERE doRstARE BRAANKE %l\@ft:&n@& and

aspect 0 present i nvention. System5
«:omditimsets bawratodlss ere dapghle of napgatagtand t@ricang mfomtgtlon from

52 and a Iurallt of donmmi ns, 530
Yo %/E\f hepe qomr AT Y RS RgeLed e @@?tb% dhat
bB@r@teQB @a}ld ahg ARSERlzd ﬂ]@%bﬂ@&ﬁﬁ’i%ﬁﬁﬁ‘t‘imﬁ AEMEIO IR VRIS of the
i nput a constant such as MyFam | M/Covvorkers or

rgyFrpl agsrgaatedawidh ﬁremairm theweonstaoh sTla'mngtb@eﬁE teEtg)5, a system
i e thsnﬁ C():onsf,t]a %?Isugsr 1sqﬁ1§g%€ape%nh aécogdan%g %‘[ﬁ ra%g%s%eé:nog the

accessli omal ns
@ﬂ&eﬁtanﬁdhﬁoﬂn Sysrt@ﬁ sby eomprlids ral§ ateestdignput @bidpdisgnt 510, a 11nk1ng

associ ated w nbers. of _the g ecified
PH@PP?Fﬁuﬁz%@ﬁéﬁé’H%fahWRé éomaing 539é48n@1%§5&é§@MfAW éhrough

3
AP NGO g AT 4, oL HROGAA s

imsitt acosstand sud a3 N PIhnaiby My(b@Nakersemtd\/IyFlaq:mib iagad pmmdes the

donai n 530 could be a | endar applicat] and mai n
SABTEB 1 FOSGObETIPOEt e ST UHB ks GRersbte t search

/ﬂ%ifgh @llr&%e\émbﬁ%ﬁﬁ%ﬁrﬂ@%‘fﬂp REN 540 %0rF i ©sol RCER Bk #the
enai| application or |ocalized data registry in an

a@lue@asspga‘r@émﬂﬁhﬂmemb@rs of the group specified by the input constant.

According to one aspect of the subject invention, domains 530, 540, and 550 can be
applications stored in a schematized data store. For instance, domain 520 could be an
email application, domain 530 could be a calendar application, and domain 540 could
be a customer account application. Accordingly, accessor component 520 could
access an email application or localized data registry in an attempt to determine the
value of a constant (e.g., MyFamily). If component 520 cannot resolve the value in

that domain or a localized data registry it can keep checking additional accessible
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val ue of a constant (e.g., MyFamly). If conponent 520
cannot resolve the value in that donmin or a

wo owalsved data registry it can keep checki ng PCT/US2004/024139

addi ti onal accessi ble 28 WD 2005/ 045740
PCT/ US2004/ 024139 domains until in determ nes the
constant value or it has checked al

vai | b e . .
dameionil 1 oo D¢ TS BUS €51 has akenel Gugilaple domains
e L S g i

Jones</thher> <Brot hers> <Bro 1 >M chael Jones</Bro
| > <Br02>Jason Jones</Bro2> 10 </ Brothers>
MWERHYTY> 1t should be noted that the XM

repregﬁﬁhaggggjg&mkh%ﬂﬂgnbers of the group associ ated
Wi th

e const ant Famly is used for illustrative
purposkﬁnmmkgmbﬂbnmﬁﬁWpﬁpﬂiatlon of a group can be
deflneg agd/or materialized by the invention in many
ways. “BEUBFE ngl y, accessor conponent 520 coul d

resol ve or <Ridie\MhaTTbnest/®BrBeb Jones, Barb Jones,
M chael Jones, and Jason Jones based on the data

retri eved KBo>Jades Jenesi/Bragpl i cati on. Accessor
conponayt 54g_could however, continue to check other
domai i 3hsure dat a conpleteness and accuracy. For
exayPAfily+t could find 20 <M/Si ster>Jenni fer
Jones</N§S|ster> in a cal endar application and add
thls value to the string of values relating to the

%@& t}{?(X%ﬂ%yg% Eta@%?&ﬂﬁé GRS of BE ofGud- -

ers rien Favorite
Mb@bﬁteﬂﬁ&)h fhe eoma}WMﬂé‘anhlyns ms@lriberllusmmteamrsows onheylThe
are deflned relative i ven user.,.An,acc

ORYaRene! SAOURFALRE ugd apdlpy WRSHaNZE] byrthe SHveRtign i many
y% dﬁ%{:jdrﬁﬁgt B, a QB cShPbhenP 20PN Fesolvé of ik NIyRd:siy to Bob

not e Nt h order constants can al so be
dompBam}b Janek, Mivlml hynes, and éasowomlhagedmﬂefh@rdéﬁc@ﬁlﬁw@d from

conbi n revious def i ned
b emnaih 1catgvl Vé«é; eSYOT c?mg(gleggﬂ‘bg cou Cgcl')lﬁgllb %?%A%é to check
R iaRAind o @ﬁsuﬁ‘eodtﬁi afthplerRned agd @d;t}ﬁﬁactyh &For praplaeit could find
functlonallt¥ simlar to semantjics of_ prepositiaon

qr

mMﬁ‘betsPJle AenesnddySigerrsier @lerdecmpbesimndagd ﬂls value to
nst.ant [
ABF SHALE] 1B YRR Lo B NRR b .
Er nai |drsanirddcasded dlﬁu;stmo(mgr Niyirqonidy, MyCenos®og dfyFriends,
From anot her perspective t onst ant extt nsi oglsfarcg lative
Yy rafita MUgiGHREP TS KeOWR a3 1] oESTorF palsgS the rg ARntrdistad
btg a given user. An accessor component 510 or accessor can then key off of a user’s
identity or other starting points. It should also be noted that N_th order constants can
also be composed and saved by a user by using preferences to combine previously
defined groups (e.g., named by constants). By way of illustration, consider the
combination of constant named groups that provide functionality similar to semantics
of prepositional phrases. For instance, a user can compose and save constants
representing groups like FriendsOfMyFamily or
EmailsFromPreferredCustomerslndppointmentsToday. From another perspective the

constant extensions are similar to conditions on fields of items that can also be

represented as constant accessors and combined with other constants.
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represented as constant accessors and conbined with
ot her constants. 29 WD 2005/ 045740 PCT/ US2004/ 024139

wadb@seione, constant accessors provide navi gat PONUSIH04/024139

data across di fferent domai ns. The conbi nati on of
schemati zed |l ogic with navigational accessors enabl es
non-progranmers to wite cross-donmai n preferences.
Mor eoberefae, rcehmnt\aed:e,%scgﬁatdv1denwmehomf0 domelrossolifferent

| asses
Go03RS o PR CoRRER dbePldi Al o i B By sl Regbug enables
ha-Beo graiReFs t8fwriteEREL8érhale pAdTerepedse Motkoves bl dtivElSsmall
that woul d otherwi se have to be anticipated by an
appbrceftdonditige ¢lepssp epmbingd addiarelstvely smaH sympene! aseeeser

9 f

B hea Rt PGSR AR S o PRREL b Poweru

oolionshateyatd Sth@xf\mper lefvenebe asticipafalioy ah :lip;ﬁllyiatlon developer.
preferences groups, can be defined as a container for
gr oupdn a4dition, Aisheeld beagted st prelipeaces sppyssrBRE also be specified.

Wel:ﬁ idh 18 @rdgf"u? e%dgfsglzig Fe%geséls}g{'bfl dhe BELG e‘sQ)f pF%%rences.

sane preference cl ass uat ed toget
Aesoildimel eirefgreacds)gemtps tcan be defided @t arcesingt fmrgroups of

Fur t her nmor efer nces | ref erence grou ca e
adrriatd Ry%f%ﬁngen s sr&n%ﬁ%dwgr QAR RPER A 0y Betons to

Qfere%@@clgésgél?'b% A hated tdReBEe &weulmnkgesubject to
useful “in a nyriad scenari os. For exanple, an

enmﬂmslesolmjorh Mh@morse}trefﬁentas inrpe¢fercane grouphean bgtcollectively

e ) Bl oy B B SR abl G D e o ve

*&@éﬁfﬁﬁm@ﬂnﬂﬁ&f of%eaae%t.. Fé:QGhampRs A BiR1-40 nbalavaloneset o f
i ncl ude chronicles 435. Many information agent

appticaensivden ahwetk and anather st of prefarencep whier &t harae. nERes,
%%f&lem: X glg&ﬁ) $hPPS endbfeddr dRaIRES seg)&%]qﬁ o%?&‘?' der a
S pubIE S NG I hf A - gank

ormati1 on agen

End- udeik BemuldoC carbdsd mcnﬁmhmnicﬂssms Manynhﬂmstion agent
Event feeds carry a steady treankof n¢ articles.

eRRl1Gsignt reed ite Mg plaie 182 decisions: Ay simple
tgsé%ﬁéﬁlte;’%ofxgdél o s ¥ TR ﬁlfcﬁgxaﬁ&'ﬂgé;e% ape]mé'éltlém [hdiRrs

In this context, a sen condi'tion
\mhslcdbe benew ssAveclAy ¢fiintesssd. . EvEnt &edsomiryt 4 geadyastreahef kews

a title ha t been bef or e.
it i iend: ol G gRe PrIcE BrERay e SPy ARG b siightly
WRARE B c IR Huditiid hR tRle? In RIS 8litOE, $Ekible ddndRbILWould
to enable this type of functi onallté@ﬂtl state needs to
€

lbef Ishhwﬁtrmln%d Taus eopdition can @h‘iﬂkdbfé§ asinot becgrseerp before.
IAe ?her%g%m}?l v&%uﬁ# beatgscpgckcl?a%{é' {fﬁ/ &{eanpﬁcﬁﬁﬁgs P{aklassatnaaﬁlcle a

epresentation O I catlon ornma

dgeiingSthreMin oidveloapeable cidn type foif Iﬁﬁlcﬁhﬁaﬂﬂy,cﬂ fste i€edg to bas
tables in a rel ational database, or |(£ f ol ders

Fedinigigd B§/ evgRts e ProCeSTer-o [laip shage is KBFEeBle herpp at afrpgpicle,
DeSAIIE s 4 RpPdaR orP@Fhé)%ﬁEdtf&ﬁ Hi@@yC that could run at
critical stages o t processing in order to

updat Aminfapplide agdndschetnatdevelfioar cex defipdeechramicles (e.g., as tables
all? g ggtlona'i gatabase or in folders managed by an operating system). More
importantly, a schema developer can define logic that could run at critical stages of
event processing in order to update an application state. For example, an appropriate

time to compute if an event corresponds to a breaking story would be before events

are processed. Additionally, the appropriate time to record the fact that a news article
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time to conpute if an event corresponds to a breaking
story woul d be before events are processed.

w@dasviomal |y, the appropriate tinme to record PEEUSH04/024139

that a news article 30 WO 2005/ 045740

PCT/ US2004/ 024139 was processed so that subsequent
events with the sane title show up as duplicates
wingIpeodgssed 0 dhrat suhsequeaheentsreitlpthe sams dtle sikur thes duplécates

ot s SRbRarsaBhent SRR T TR Ete Bag o

Rhedn@ul8s. cabPRls6 e RepSoyed o fR6fd dcYios Bidtdrl 6§ weB a9 bvkint Bidtory.
procedures or logic in a conflict 5 resolution

conpomsvelopas caw speciid contyet reprdutinreprepssiyecs of legigingpeon ict

| oqi.C: c L 1] pl e
|80 AL I0Sss Rl BB RSSULS S Bl ey 00
éVhat an eMehiSoccarssystiplaatichsnoah adsk ffarulisit preférendeg niafeh the

order of execution and/dgtrg the fjnal action taken is
g

SRt davs, pri¥lEmanE Rthqdeias fetprpigmaas eriepelrearutippiamd/or the
tfl?l%r Jgﬁi‘oﬂ ch '?sgdeéﬁfad.n'yhérb BleSut Gk (BRS wath tbleal mw&ﬁng
cou enabl e end-users to define action or 10

pf efublie ediopsi Birst schemaBO cenldrpiide ertruseusterdsfinoadtibn or

assign priorities to eyer reference. Additionally,
e Rariop o P! cdd-uieTs FONS aSTEN ToRe By
(pPefBrence. fA @fliodPlyCid el RLRT AEBAGRp PA6&REAE Bt EL.,
an event triggerS nultiple actions, “actions could be
dlagt et astiainproferpacesofAqseidingly yhemdd evens iréggess mawltiple actions,

al t.er natj el i.f.. multiple ef ces. match wi.thin.
Tehilrahase ckselitd mtir R pBRhF I ATFRG Ry RL Alerhi ALY,
Galtiple peefeetiéesnatét Wihinheprefehaics gﬁfu? th sigRdselpflority preference
Furt hernmore, schema 400 could enable end-users to

spebr pyecisAMhilethe eibersar dicasdas dinghemnagecsahema 400 could
RSP PRt g R Y QOGRS A6
witected stopprocedsargandieatontol @itainngefietedcestdidealtvath a situation

triggered at the same tine_ _as other pyeferences.
AFRSTHR R PRRIFHERTC GORTaNMPE FiedBdicripeisdrigagiedat thewgie ape pg other

?fetgl%fléég! DGhodfel kR Gn GHAIScRRIQY bdnl RS MV 18bY BEfning action
chema 400. Accordingly, a schema devel oper can

syase pligriticsotiithom thel sakemp 40 r A cdoedinglFor schamt dacdoper khan specify
NbveTqFoI der. .action %I ass c&[ll dbe des'&gn t ed hi gher
SEHER P13 AEREHCY HEOTERTIE: e MOFTer dder atpm elpss b et
SHesigadtPBighébriodity féin \MEDelBlel aciigh SladCt OMRScoHfliétREensAR can
action class are tri g ered simultaneously. Schenm

deive Mbpremyltiphhations pethg siyne petidngjass predeagdrpd simultaneously.

I, . . .
SRBRY EATbreRtaf defindE Bl et e bR RchoMRR 158 to gl with tis
alpsd sith@tions &os exdigple,Qlssiiie thkere i@ afl @stionadhasp tit B@s (e golume of

Set Vol une()), Ass further tha n event triggers
t%éfm%fﬁmpo%(e-geeﬁ _ P@W@@ogsm %@@%ﬁﬁwer@}t tripgers e
GRA6ns, SAV0hined(56)0i & ARl LMABE 0) Nin thRYakd En i8I0k HeARed in
conponent 545 ‘coul d be defined such that the action

tcakict resgnties ponpimenS4Shuld rd dafimed sechi thatrihe antionvakeage
.S. 30 Preference exegﬂ%i on or%er can

of the L hevel on
a’56° 38 s;\%é F PEE T PYEHEWE: FotVREE CekBINTRiI T e

Preference execution order can also be specified in schema 400 via explicit
execution component 450. In some situations, explicit ordering of preferences is
necessary, because the actions of one preference can affect the conditions in another.

For example, with email preferences, one preference could be used to decide the
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execution conmponent 450. In sone situations, explicit
ordering of preferences is necessary, because the

wa@ewsoms4of one preference can affect the condP€T/0804/024139

another. For exanple, with email preferences, one
preference could be used to decide the 31 WO

2005/ 045740 PCT/ US2004/ 024139 priority of the

prientyi afghmmssage medsrgee whdo uimsherpreftenenewd bebittor to react

tten act tot i,ority of th sage d
B bk BB B8 Ressesf ahT oy (o b CF o PERBET Brétince
Wiitére bfe t§pRally RiekpdrieMcéd S PRMNARAE SCbcPfddey RIMBESact of the
According to an aspect of the subject invention,
svlieqi seventian,cendotserns armat senvired i Weike mpier@ceﬁw@re@ledwth side
f d .
bty Mt ekl SRqeping Lo B S P IR0 s eyslpers o hid
tiee drieting dependaheles figntbpendasnel Thisfcawbe bb@wnpihichadsiara. plurality
This_can be acconplished.in a plurality of different
ReJETerent mays H)thﬁﬂg Prgmof hwtﬁde@ Rrgfepngs ellaé%fbréer&rrgawhclt
S| A B frouf DR Un F Bt R i 7 B Pschema
dewaédmzp ean o@er ondgefenenee praesf mreamme bé¢fasesanbtheexbathe e
fore another. In the 10 aforenenti exa , the
ﬁ? praprdipoed exararles e PEderERgSic ﬂ% E@%g%g “B%er proggties
Q@ o IpriomidsP Sidull € 8dmS HOBlAnE fierBREQURs IHAErdRER G 1RIERsage.
cl'ass that reacts to the nessage. According to an
Fepedingitb anhaspdon obileiimvention ¢hansser interfase presented wsmnandehser
i nt 0. panes, such t hat
s b A E Rl R s B LGl i R RS s pd A per
XPlidiCiHaitia iathéna develdpenBoulteyRLEY 8ctiche thatl rHfe®dshevents and
actions that raise fresh events and 15 the orderi ng
thregrdering thereof: dAﬁ@T91nﬁWdff@ﬂe@ﬁ%Clé$Saﬂs%@§d boimplepented with
e h
PRAEEAL SRt A5 bORE KGRL PRI AL RERRE vl Pema
devabmpesuldepedispecition @iamghisiig peefdanta groups. NQtilizing
pref erence groups. Utilizing prefe ence %rou

@f%@ﬁ}l?ﬁggrs%wd&@ggpw%féﬁ%e %%&BP@W ity ag Prelprenes diss grdering,
LS QbRSI e fOIQPthr'?ns@arfEP et ;ﬁéfe@él@% g%pcogl‘arhave exactly
i nstance, every preference group coul ve exactly 20
one pmfeﬁmesn dte ldadinigtto tHeemmdivalgnt of 4 totallypudared saquemsial dist of
t%e(al I¥ or dered sequential list of preferences.

P¥Ed" conditions and actions can al so be
speci fReguitdil” Teh&MBnAAA REo® caRalsh befsp i BEEMVORENLA@SSs a
425 utilizing required conditions and actions
Porpd n@f@rem%:lass %@é uiiliping tespispd eonsditiens apd actions lcoaponent 455.

SR GO a0 AL SRR e

O entforc
caeﬁdlalt)ms aﬁﬂ%ﬁgnsmlﬁ]f t&{m@lmdm llanfoﬁkefeﬂmﬁ mammonﬁfmems on all
exanpl e In the amilla enal pProcessi ng exanp
yﬁf?neea%o ki onexanpple.ap thefamaling epa) PESSERIRG EyHe mpilssl ona

RESEER Et%ﬁﬁi%d%%ﬂdl%n BH %bo&*b?ef@z‘@ﬂ@és @b bk Iﬁ?at HYRIRE GPEE

is al'so e recipient of the email. Tenplates 460 can

arferehee delsortbelrdcipi¢ny gf thesohdnma 400. To facilitate non
Templates 460 can also be defined in logic schema 400. To facilitate non-

experienced end-user authorship of logic, templates can be provided by developers or

third parties for end-users to adopt and utilize. Consequently, if templates are

available to end-users the system 100 should support the abstraction of a preference

template. This can simply correspond to a persisted complete preference (the
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30 experienced end-user authorship of logic, tenplates
can be provided by developers or third parties for

wepwsnsers to adopt and utilize. Consequently, PCT/US2004/024139

tenpl ates are available to end-users the system 100
should support the abstraction of a preference
late. This can_ sinply correspond to a persisted
COTPIRDS CHMET TS AL a4t IORE e o> BB SOmS T e paramelers being
Rgg ARQO4/ 024139 conditions expressions and actions
are chosen) with sone of the paraneters being
u ns peo3€[h|ema A08chreatso UOGeford salhsm dwal dithisdedukd addrdcOrring

ql S QISE%E $nd recurr ng preferences via
s"éﬁ Sﬁeﬁf% d"’%’\ﬁ P Wﬁ“‘ﬁ%néfpé? BEC COUPRANSBIAOS4BBNY Many
SndofhefisRhdeanaflietiond Prpciy' (fé@l"ré %r{ﬁlhrzr@ ré%gr%hcfeg tﬂa? ot hiuARd on

preferences that are evaluate recu
JIRAHLNS sc}@dgleoﬁ)mmf ynaay grnphpelss woulddnélndd mﬂ&faence that sends

068 2T R P 3 B e B UL
iimveRiibh m&hecﬁﬂ&ﬁdﬂ'r@@rﬂﬁ‘@ﬁﬁa@ﬁ&fa‘hkﬁ@am@éﬂﬁﬁﬂ@ﬁ@ﬁé& i¥ a&B8fkma 400
be. inplemented in a schema 400 ‘using t

é’égltgrt‘éfetapﬁtﬁ@tloﬁ rigsst, %Y@?@t‘@ﬁnd@ﬁvmﬁmla&/(@rgs Tiheevent) can be

e t e d.to IOVI e, an
é)@(t)yeﬁg% or @c%’elgﬁﬁeg% P%‘W%Poﬁﬁ % E 10 e"g clesgcan be
ccanlﬁ peed covdriogsirepdlal gravialatiaes Fietiel, Watalisrittdd tith 8% event
Furthﬁgktdata assocj ated with the event can include

EBF FEHAeURENLHEe FravPYaes fiiing tgetr SpeondSeneonscheduled v
%f@&ﬁ&@&nlﬁela&eﬁ@ﬁ%&%cw&' ude a condition such as:

?5 Recurrencel nW ecur renceSchedul e, StartTi ne,
EndTi ne), where RecurrenceSchedule is a constant

resen the desiredq recurrence pattern,
B A D B AR SRS R loe SRR anb i Bpapbere | o
bourd R¥ciRreflEMRhQRE! 1staQ:o[B§§nt251%¥§e9H teMRsi2da rte(r:]uerﬁtqlgggarttem

event; and EndTine is veIo er
curr ems Cfap?um(bﬂmmrm CD(ﬂ-qul$p¢01ﬁiE1thﬁvent 20 In sum a

Ioglc cg ma 400 n a nunber of different
corrporétﬁ imi'ﬁ 1558 ge‘@ Pg5to the preyiqua dimeyfithe timer event; and
bui Ldi BrhRGkSuha% %f}%vaa & DR GORAFE0e TR PRIHIRLY cvent.

can take any form for exanple an
schema is conpleted |t can be conpiled into a

datab se re ese and stored, for exanmple in
dat a s‘% e El? (g’scaﬂ)comﬂn A pERb of diffespi sompensats or

bdvlibnd fiLas6 fp%mdd‘ llobf% Hﬁﬁ?ﬂm@%l(%kﬁ @i elnY- C\%égaﬁ}g{/?& 9{ The schema

constructed using an applications su
g igkeanynfoses i ﬁgflryple ah éﬁ\éy dilenOneathp s¢hemadh ovthpleted it can be

@&8"1&1% ﬁ)uapgzﬂ & %g?engrgat%o&ang Eﬁorgcggellr %ﬁg‘lp?%](ljl data store 150 (Fig.
Rppk slecadd b a@raﬁzuédl that the schema file may be directly authored or

constructed using an applications such as Visual Studio. Accordingly, the system
compiler should be able to support schema files produced usin g a multitude of schema

editor applications.

Application Execution

Execution of information agent applications can be subdivided into three
distinct categories: event processing, preference processing, and action processing.

Event processing deals with how events are captured and how they activate preference
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Execution of information agent applications can be
subdivided into three distinct categories: event

wEe@sesTing, preference processing, and acti onPCT/US2004/024139

processi ng. Event processing deals with how events

are captured and how they activate preference 33 WO

2005/ 045740 PCT/ US2004/ 024139 | ogic. Preference
pegieeBrslargncequocebsing e hp h¢owhwdished ia aplurelatyiof flifffrent manners

i fferent nney. depending in part on different,. .

b Bh o R ieeGPRR o rit e R amOlbs i fftication

X edutibh By ol v Akrafinglet IRwitd hroBesb avidng. process acti ons.
Events can be captured by sone application explicitly
subni tBventg caly baeaptyrsd Ay sorse gprlicapmprpictlyGupmityng gyents using

n -sulm . r

SYTIR MR SOUTLOT E RS e YR IgRigdsR9 gt Ukn 8P
dafehuThedersed aehiynigd bOtcenmiod fofevedd cdpdure irkdudddd but@ibt limited to:

regul ar application | ogic, for exanple, an EXChaR%F )
SMIP p?rwﬁdérregq%wppb@guoo dogieviosmmpmpie 48 Syelangpn M TP provider
expli ¢i - Al [ ' . : - Fro

Gata Crnbet® 0 SPE HRLuen FARRbio Y Aot tad APy

| A | ogventwhen data changes in data store 150 From an
operating system for_ exanple, an application could

| i st eATem8 dgiy chameasqfior Higtasge texenta heins friggercdfexlejogiceghen data

runt!%ﬁ@%@?h{&héﬁnﬁﬁgﬁts upon detection of a

particu action. 1 From i nf ormati on agent

pr eé eFena s optfadn@eystedn fof exenl§nafpplesaaen caild UsteR S
anot her event | eading to chaining across preference .
eval uRPFIGHNE Systeua and/ ety agsesiaipd mntimpe apd aaipg grepisappon detection

event g¢h ﬁgﬁg@&g&ﬁg: For exanple, a user could
speci fy at an event be generated corresponding to

each fHrde inforraationl aperit. preféfenkey, theedtcrion ef onepréferaubelcdd raise
not ed tqﬁt system 100 can provide a hosting service
for edBAfecSEUCMipgln aing perersaucistoncs exglhotena

| ar ger ' | Q) : ' In
0T SRELLARELAR O O L, LB B Bl v
t hat ceuldaperifyopatraateavoy teysehemntedwentsohding geeach file in a folder.

application activity. Consequently, it is possible to
host this event provider in a service rather than

R0, PR ARPE AR PRR dyshd 10D dafl phdVide azﬁosgﬁ% ebr¥ich 961
this functionality. Preferences are activate y the

svenicapintdogic vévendass npt squiss k taggerrppation &nbe @itivhlyr
be syvnchronous, .asynchronous, or a.conmbi nation of the.
ey FOCSH RS IEo iR e agBRRPE g defie B Celin
iopsiaghg byseaanbventsStiabér AglicatioatEen EMRBjuctitif §Posble to
and g%eference eval uati on. Asynchronous processing, on
thipst thisigeent pEevdderin g service gather thamiequimedetparats appligation to run
155 d event processing. The system of
t%%egglg Jgrj!@{gfﬁﬁét%%aﬁ@.

Preferences are activated by the occurrence of events. Processing thereof can
either be synchronous, asynchronous, or a combination of the two. With synchronous
processing there is insignificantly small delay between event submission and
preference evaluation. Asynchronous processing, on the other hand, has a significant
delay between event submission and event processing. The system of the subject

invention supports both models of processing and can choose between the models in

real-time based on event batch submission.
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I nvention supports both nodels of processing and can
choose between the nodels in real-tinme based on event

whatosh4zwbm ssi on. 34 WO 2005/ 045740 PCT/ US200B¢DRE80024139

Mor eover, according to one aspect of the subject
i nvention preference processing takes advantage of the

power_ of database queries to efficj ently val u
e VOO, SESOBELD DB APEFR 9IS SBPICB SHPh REEEYSan
g%gr‘[ake aavaql?ége%rfﬁ{é pover BE @Qﬁ@a@@hﬁ@jm@ﬁﬁcﬁhﬂ?\éﬁaluate

con unctions to be specified’in accordance with
preferanes. aBxpostd toea doslsiper aﬁndaﬂmnatlelyaimt qndwsgmgrdadma@ge

nodel is a t hat

PRECHRE B! et @ﬁév@ngﬁww&&’ %Sé’“%%%d %?C%fﬁ%me with a
SHERLa-BGR el R%%e—@f—@ftﬂe%}@%amﬁﬁﬂgﬁﬁﬂel ife @fyadi Mgt fsenost
an aspect of the invention he system 100 crafts

oawid] toi wnahd shachsenables de\@ktmm angd yisers tespiepify on@event against

d tech
e v TR S L
&ARP eI BN B8 ssAfiRriey hhtiédetste iha 8 ogibhted nﬁﬁhernaqﬂl@tmg
whil e develqgfrs and end-users are |eft

@ohmepﬁsadqemz xingengdrduplicgie elgnimadon. n1 s bﬁz@nsﬁﬂ%} ipithat
ner [ h r |
(R G A S il B O DRSS MR G B A Ak ane
rrebesarpanliz&and hﬁfenmbgam\sm h enevut-4-tipleengmmet, e\ﬂmh:zdthough
can begﬁ%ocessed i.n bat&hes ﬁt shoul d be noteg (P ¢
prsatie Hedrseanda wrteaveH!d ap B THAMt WaT I FFSPUlfigRULiRde 0
%?é%ncje? PARREALAY whild bt f eﬁapefé:rbﬂces €an Be ﬁ%@és@éﬂ #Qatches, it
or preference evaluation 1s illustrated
siomid baneted thiat prefareraspeat bmefvahia@dsmbyeiually mpelm qyqnt
S stem 600 conprises a data store 150, a multitude of
€8Y¥18610, a preference execution engine 160 and a
r esul tTﬁrnntl% g%gg s Hekas09tier dﬁeﬁe%?leb eviefion 1Mukirdted &
of tables are produced by 20 s stem 100
mqmmdaeacciwtéla@plepecs @ﬁ@ﬁaulagctm\rqnﬂa% comprises a data

B0k 50 BranapdRefublI b, ogﬁefg%&gﬁéfeﬁg{eéf%@%md aresults

EDle 63‘9/ 3ata Blofd EICEIGRES a ﬁl@hlhﬁ)eajfmddﬂesf Glonwhichabd produced by
stored in data store 150. Execution eng |? 160 then
aystem 164 fropea develoncerrbemass Wikias cadus REeteiepsasy As a Tesult of

B{eoc?c%gltjlérgﬁ% \Q’g fgght ﬁ%@fg?éggé’ eRRutict A, Lﬁ‘ﬁ‘fl& @éel%tcﬁ‘)reth@ves

uer uce a results table .
Bﬁ“eﬂehcetsafok exfinfle Zoncatabitstored irhdatpstefediSén @sscumo@@gme 160
Condl%@ have been sat,i sfi ed su%h that s ﬁ.i%iedl b

e A PERICTERSRTER &&d a5 RUPE SRTeITRc H“r‘FB 1§) §an aiso be

SRR &datay t@ﬁuérg Blitss AD0na Produss ¥ réaReAbie3 00 Rebdletable 630
Intricacy” of e schema witten be a devel oper to

sanp gloret the priferseges prhote canditions haye oga spfiséied suchgheispaeifiad
reafte o clarify how system 600 utilizes

3§W§ﬁéé%g?§ﬂp ngﬁﬁhgﬁoﬁuerles to processes
pr ef ermea@mbet fhd ddingpl€¥BNGTItEbles d10rcan &0y depending on the intricacy

Iorf1 (tjl'lxevslcggn?:!l \SNntt}]ar? (I:Jlé a%ggeloper to support end-user preferences. An example is
presented hereafter in order to clarify how system 600 utilizes database tables and

queries to processes preferences. In this example, there are two individuals, Jack and
Jill who seek to utilized several groups of preferences. As has been discussed, before
Jack and Jill can specify end-user preferences a schema must have been produced. A

schema has several paris as discussed above however for purposes of ease of
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Jill who seek to utilized several groups of
pref erences. As has been di scussed, before Jack and

wa pdos/oesmo speci fy end-user preferences a schenBCTS1004/024139

have been produced. A schema has several parts as
di scussed above however for purposes of ease of 35 WO

2005/ 045740 PCT/ US2004/ 024139 di .
BBl T TR B9 SRR 4R PLADE 08, e

£88MI sBhemPRBSAFittorSHNSER dldséshan €8 extiniplenwolevent classes
event classes. In this exanple, two event classes are

zonshsidered) Enmiivemy end Stogkevestso dianiag testhe Anpspdiy atteched

he endi x, at t.ache her et o e '
hetFigeRRREs el SRR MR e AREHARIBOL G bE (DAY classes
& A5 eSthFecdteMRinbe a8ssehI Blee Vehrefeence clabas assbasdhen t wo
pref erence cl asses are based on Enmil Events while the

EmprlBventawbile thehiskelassis Brssd lepokEventhe Thindprmatiop aystem
1 ] iLi i t .

L

clags, haichtoan ®d sioreddatdatastare d 50.580r &ampéxanpl e: 10

Pr ef erenceCl asses Tabl e

SRR SRR R R App. Id, Pref. Cass Id,
Brreg?r?nc C;assges a1r%\Ise, Event Class |Id

__________________________ ' £ |
App- BnBrafgrlatsdfencesbref- Clgs aép%gﬁ L’Fg‘%nz rdi%isg gé ez L

-------------------------- Condi ti onCl asses Tabl e 20

S I B EmailPreferencesl - - - - - __ N
--------------- Pref . d.ass | nd. C ass |Id, Cond.
q 1a ss Nane 2 Emall?re‘?fereﬁjcesfjo by

e R T StockPreferences------- - P

--------------- 11 MaillsFrom1 2 Muil Contains 25 2

ConditionClasses-TaBRR Jack and Jill can then define their
preferences. For purposes of this exanple assune

Pref. Class Id, Cond. Class Id, Cond. Class Name
1 1 MaillsFrom
1 2 MailContains
2 3 MailPriority
2 4 MaillsFrom
3 5 StockSymbol
3 6 TargetPrice

Jack and Jill can then define their preferences. For purposes of this example assume
that Jack defines three preference groups PG(Jack, 1), PG(Jack, 2), and PG(Jack, 3).

Furthermore Jack defines five preferences distributed amongst the groups as follows:
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that Jack defines three preference groups PG Jack, 1),
P& Jack, 2), and PG Jack, 3).

waledosnes4d i ve preferences distributed anongst PEEUS2004/024139

Furt her nore Jack

groups as follows: 36 WD 2005/045740

1) P1: On Email Events

if MaillsFrom (Mary) AND Mail Contains ("California")

t hen PopAToast 5 P2 : On Email Events if MillsFrom

@ﬁ)‘l ](R%; Mai | Contains ("InfoAgent”) then PopAToast P3
| Events if MaillsFrom (Honme) OR Maill sFrom

(P M1 f BphailR enhdilf M SR oin((MEpoN ANTHeai1 oitahe &<t alifdidiaPG

(Jack, 2) P3 : On Email Events if MaillsFrom (Hone) OR

|va| | | sFr dhe RgRATRASt OR  Mai | | sFrom (MySon) t hen

PCT/ US2004/ 024139 PG (Jack,

Mo A el hoff

I\/bv eToFol tﬂef POPAIRGEENT" ) P5

tmaupm&e(wm groups (Jill,

OR il ;nlngr Elgitr(])i gjelflt")

ority

On EITHI I Events i f

R T TR

1

Furt her nor €, assurre that Jill
preferendbslﬂa)m?@asm ed anongst the groups as

) and (J|H
speci fies flve

follows: 25 PG (Jill, 1) P6 : On Email Events if
Mai | | sFrom (Home) OR Mai |l Contains ("Vacation") then
I%Qpﬁ}[ sy P7 : Emai | Events if Maill sFrom (Bob) AND

nt ai ns "V\br K" 30 then PopAToast P8 :
%u@@@ﬁﬂ%vqnts i aildeirromi (Honie) BYh sljsFram éMYF’él@Q'%st
MaillsFrom (MySon)

then PopAToast

PG (Jack, 3)

P4 : On EmailEvents if MaillsFrom (Home) AND MailPriority (10)
then MoveToFolder ("URGENT")

P5 : On EmailEvents if MailPriority (15)

then MoveToFolder ("VERY URGENT")

Assume for purposes of this example that Jill defines two preference groups (Jill, 1)

and (Jill, 2). Furthermore, assume that Jill specifies five preferences distributed

amongst the groups as follows:

PG (Jill, 1)

P6 : On EmailEvents if MaillsFrom (Home) OR MailContains ("Vacation")

then PopAToast

P7 : On EmailEvents if MaillsFrom (Bob) AND !MailContains ("Work")

then PopAToast

P8 : On EmailEvents if MailContains ("Bonus")

then PopAToast
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37 WD 2005/ 045740 PCT/ US2004/024139 PG (Jill, 2 P9 :
On StockEvents if StockSynbol = (' EBAY') AND

waangesae ce > 120 then SendCel | PhoneMessage BCIVES)004024139

10 : On StockEvents if StockSynbol = (" AMZN ) AND

TargetPrice > 50 5 then SendCel | PhoneMessage (' Me')

I nformati on agent system 100 can then utilized these
ces to produce additional relational database

tahl fen

P S B S BE R T OERTR AT TR, ory
t abl es ortﬁelaser&ladllmommesbagy(l\&@)they are enployed to
eval uat e preferences, erence & oups_table

&%Qw@rb%tp@vﬁ@aw%wgk$m‘@l rdv@e.MZMeANQrTaéa%tﬁn% >S9ack
and Jil'l" g delifres glPH&?é‘l\%ﬁﬂ;%f(é\%PUps Furt her note

that a columm Is designate I ndi cat e whet her a
preference group is enabl ed. As descri bed supra this

iis.useful, for f@ﬁnceh i f éja]er vvaEts to ify
SR isesnt peisPLl WhicEdhenilizad iese BISfenorR rProg seh ey
%H@m@hal herBoRNda@bak Wﬁfle@de@émnﬁé the ﬁﬁéf@feﬁ&é’sea%d tbAditidke
enabl ed when they are at work. Here all preference

gegpteddherewitbwi oasidenthp Fathwimy @fearpémé@im av altime and how

--------------------------------- 20 Pref. Goup
ld, Prefk -Pr@ﬁeﬁ!d@e Nedips téﬂl@ﬁfbﬁﬂnﬁfﬂlow dontERaBlv€ tbws, one for each of

Jack and Jill’s defined preference groups.. Further note that pekumn ipalerignated to

]ﬁ#{?ati a/\ljlgtl%%}(arﬁ e‘}&géce%r#fp is %n%a?%( -‘%'Sr é%%hbér(f sl%qevng hid is useful, for

-instance;if a user-wants to-speeify one-group of- ptreferences- that-are enabled-when

pheyr e athaes Yiianetss et Prieences Fbaé preengled grhep dhpyiage at
e nenbers of
\iﬂl ch p‘zegd} Ee(r:%ggetﬁ%%g g F?E?g%ﬁ%lﬁ.l ustrated bel ow

contalns el even rows, one for each preference.

Igr(fﬁ*f eGro rrber Ship Tabl e 38 WO 2005/ 045740
8 &?PBSZ 9
Pref. Group Id, Pref. Group Name,  Subscriber Id, Enabled
1 Jack 1 Jack True
2 Jack 2 Jack True
3 Jack 3 Jack True
4 Jill_1 Jill True
5 Jill_2 Jill True

A PreferenceGroupMemberShip table can also be defined to summarize the
which preferences are members of which preference groups. This table illustrated

below contains eleven rows, one for each preference.

PreferenceGroupMemberShip Table
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Pref. Goup Id, Pref. Id,
------------------------------------- 11512 13

wa2es/0&74 3 51046 47 48 59 5 10 15PCT/US2004/024139

----------------------------------- The preference
tabl e bel ow can be stored in data store 150 to
sunmari ze data relating to the preferences defined by
the-users—Fhts-—-tabte will contain ten rows

[ ondi ng t of the ten preferences. Pl ease
%ééf’(ﬁ%’mtm S ﬁ)erlgfﬁgdjas been 20 concatenated to show
only-inportant_ _col.uwmms and nanes. Preference Table

I L e - 25
Pref. dass Id, Pref. Id, Oig. Cond. Expr.,
AND}(GoupCount F

N S
------------------------------------------------- 11

Fro?n(l\/ary) AND 3Cont ai ns (CA) 112 From(Bob) OR
Congains (1A 2430 1 3 From (Hone) OR From (MW fe)
OR3 From(MySon) 2 4 From (Honme) AND Priority (10) 1
2 53Priority (1% 1 39 WO 2005/045740

PCT/ US2004/ 02413 1 6 From (Hone) OR Cont ai ns
(Va%ation) 2 1 From (Bob) AND ! Contains (Work) | 1
8 Cgntains (Bonus) 1

4 8
5 9
5 10

The preference table below can be stored in data store 150 to summarize data
relating to the preferences defined by the users. This table will contain ten rows
corresponding to each of the ten preferences. Please note that this table as been

concatenated to show only important columns and names.

Preference Table

s
Pref. Class Id, Pref. Id,  Orig. Cond. Expr.,
ANDGroupCount
1 1 From (Mary) AND Contains (CA) 1
1 2 From (Bob) OR Contains (1A) 2
1 3 From (Home) OR From (MyWife) OR 3
From (MySon)
2 4 From (Home) AND Priority (10) 1
2 5 Priority (15) 1
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3 9 Synbol (EBAY) AND Price (120) 1 5 3 10 Synbol
(AMZN) AND Price (50) 1

WO 2005045740 - = = = = = = = = - m e e e e e e oo PCF/US2004/024139

Note: sum = 14 One should also notice that there are a
total of 14 AND Groups in the above 10 preference

tablle. Addbtionally, FrawefomekOR Gantains (Mpceépndi tions 2
aboye. Infgrmation abgu sevfAl nd
condi ti onsgcan be cagfoﬁé g%omﬁﬁﬁgﬁdgppﬁlngiﬂﬁf% es as :
fol fows: ANDG oups TablatsiBonus) 1
SRR 9 Pref. |dSymREIGESRMBY HANEREs (16Wcount 1
e e - g e - RS TSO) T
I 10771 o - SErbal AN AR TES PP s (ca) 20 !
2--2--1-n~-Fr-om-{-Bob)---2-3--% Gont-at-hs--{-1-Af----3-4-1
From (Home) 3 51 -- From (MWfe) 36 1 -- From
(MySon) 25 4 7 2 -- FromY®Sne¥mANG Priority (10) 5 8
1-- Priority (15 6 9 1 -- From(Hone) 6 10 1 --
Contai ns (Vacation) 30 7 11 1 -- From (Bob) AND
Ooershaild also @bekihaBthaR ate a tot@arftldi AYD(@onpsin theldhone
2005/ 0457b 0 PCT/ US2004/024139 9 13 2 -- Synbol (EBAY)
RREFTEPIC8Y(120) 10 14 2 -- Synbol (AMZN) AND Price
(Aﬁﬁ)tio'ially, there are a total 19 conditions above. Information about these AND
Groups-and conditions can be captured in additional tables as follows:
ANDGroups Table
Pref. 1d, ANDGroupld, ConditionCount

1 1 2 -- From (Mary) AND Contains
(CA)

2 2 1 -- From (Bob)

2 3 1 ' --Contains (IA)

3 4 1 -- From (Home)

3 5 1 -- From (MyWife)

3 6 1 -- From (MySon)

4 7 2 -- From (Home) AND Priority
(10)

5 8 1 -- Priority (15)

6 9 1 -- From (Home)

6 10 1 -- Contains (Vacation)

7 11 1 -- From (Bob) AND !Contains
(Work)

8 12 1 -- Contains (Bonus)
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AND Group ids are nunbered sequentially fromthe
previous table. ConditionCount records the nunber of

w@oemdiosizens connect by an AND. The only sur priBCTUS20041024139

entry in the above table is the one shown below. 10 7
11 1 -- From (Bob) AND !Contains (Wrk) Notice that

the ConditionCount is 1 rather than 2 as woul d be )
exPpected. In orddr to 15 accoiént for SyméobEdsehrANS} Price
29;63 in query evaluation, the condition count is

efrned to be the sumof only those conditions in an
AND Group that dag not have a Not (!)--iSembby@MNIZdH) AND Price
them The conditions with a NOT in front of them can
D)sunmarized in a separate table as shown infra.

ANDG oups can further be defined in a table a terns of
20 ANDGr oupMenbership as the foll ow ng concat enat ed
table illustrates: ANDG oupMenbership Tabl e

ANIRSEPYR msdq’re @Bﬂlae_re@egggnqagy fregy e preyions table. ConditionCount

Técords the hambér ¢f conditions ¢onnect by ah AND: ~The orily Surpfising row entry
11 -- From (Mary) 1 2 2 --"Contains (CA)" 271 37--
fin the abBobipb® i2the one sliowmnh delow. (1A) 30 4 1 5 -- From

(Hone)

...................................... 41 WO

accaunt for the presence ol O s e guealy sy vatiosn tercpadisonceynt fotefined
0 f . ci ' N
05 I 500, GRS, 8 B ST £ )
front of them- -The-conditions with aNQOT in frent oot c4d essimimlarized in a
nd. | % :
separate table as shown infra.
ANDGroups can further be defined in a table a terms of

ANDGroupMembership as the following concatenated table illustrates:

ANDGroupMembership Table

ANDGroupld, Cond. Class 1d, Cond. Id

1 1 1 -~ From (Mary)

1 2 2 -- Contains (CA)
2 1 3 -- From (Bob)

3 2 4 -- Contains (IA)
4 1 5 -~ From (Home)

............................................................................................

............................................................................................

............................................................................................
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i e 2 14 -- !Contains
(MOrk)  =--mmmmmme e - A

w@oendiosi7ans val ue tabl e can al so be created toPCL/USI04/024139

the value of conditions 15 specified in preferences.

It should be noted that this table only allows for two
paranet er val ues associated with each conditions. For
putposes of thié exanpl e, 19hat -- Prsces@Pf i ci ent in part
because all the conditions only have one paraneter
val'ue,” "however 1T conditions are allowed to contain
nore than two val ues associated therewith then the
tabl e can be extended or alternatively another table
may bésantidebosatcoaditiang with NP Treandgtthepghbakistd wacial case and
SR BB ShORRLASITRRL e
---------------------- Pref. 1d, Cond. Cass Id, Cond.
| d, Paranval 1, ParanVval 2 25

Not Table. - o e e
---------------------- 111 Mary NULL 1 2 2 CA NULL
21 3 Bob NULL 2 2 4 A NULL 30 3 1 5 Hone NULL
Cond.ClassId, . Cond.Id. . ... ... ... . . . .

........................................ 42 WO

------ A conditionsvatue table AnR&hd dronsMResitbledhd ddth&oL@Rditions
al so be provided. A ConditionsResults table 5 can be

§pédifiedsiat paeferenpese dughould heonaterbthps this table oplnt allowaiprdtwo
730. ndjtionsResyl t.s tabl e i p I .
SRR APRCER R R oo SRR s ol

hasaficient epart bedausetall@h@c@idtiohe ohDVisaviednt Peratnebdr ealyef .
Exenpl ary procedures far evaluating conditions and
pepsY et sRpditens pes lowed do gpriingarg U (iR, vaiuss associated

@aoghtiated, to Bowfthe ¢xdra dendnion vdlues.

ConditionValues Table

Pref. Id, Cond. Class Id, Cond. Id, ParamVall, ParamVal2

1 1 1 Mary NULL
1 2 2 CA NULL
2 1 3 Bob NULL
2 2 4 1A NULL
3 1 5 Home NULL

..............................................................................................

..............................................................................................

..............................................................................................
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worensiogited previ ously, one of the aspects of tPEI/US2004/024139

present invention is to present a declarative
progranmm ng systemthat allows exposure of a
one-at-a-tine nodel to devel opers of condition
fdActions but which &Ptimatély craft Nehditional 20
class queries that execute in a set _oriented manner to
take advantage of database query efficiencies.

Accordi ngly, one-to-one condition class declarations
can be transformed into queries. For instance,

Enmi | BveonditionyRentts (e cyy e piouidedn e itigrsReils feble
%ﬁg@&ﬂ%d 8 hﬂ:%ur%gpgetfle ﬁgal%squ%ﬂl 7%, gConﬁ]@&l%R%sﬁtjs)table 1S

end- user Vi a user 1nt er ace could wit
[dh;bﬁlhts&amr(nwﬁrop)queﬁ%seare exetdd. ngs mdfteneyuesss, hdvowet gt yun,
sten1700 g exe ut e dat abas gﬁgr ) -
5t eoRtarT Venoian kA PIoGRIUrSL AT Eyaletingegpditions
%ﬁ@ atid Hﬁet%ﬁf%ta?@ﬂﬁ%'séﬁ%me the following SQ
gue statement 1 n lieu of the user declaration where
CV. Paranval uel = "Mary': SELECTI 30 FROM Enui | Events

ti ues CV WHERE E. Sender =
g‘?.ngg‘ fﬁ?ﬁé‘?ﬁﬁl%s WO 2005/ 045740 PCT/ US2004/ 024139

Accordingly...a . devel aper_shoul d defi ne query code for
each condition and store themin a table. Although
Boski Kload. Id, nBieftldbl Evegdd not need to be created for
this express purpose. The ConditionC asses table
defined previously can sinply be nodified to include
query text as shown in pseudo code below 5

----- As-mentioned prevrously, ene-of-the aspeets of the-present—mventl])n Isto
Mai | Fro elect 1, Con Id, Pref 1d, Event
PR T R ORI Ul LSS ShoUReP kS ercine

Tndd¥) BalcoaVpd Y 6f corﬁHQrﬁ\ﬁn&%ﬁ et @v’ﬁﬁ:lh%ltnn&te}gompaﬁs%ﬂﬂﬁi%ﬁal
conditions " 15 1 2 Muil Contains select 1

Rlae$ querigs thaY exrcutledn a set oriented manner to take advantage of database query
efficiencies. Accordingly, one-to-one condition class declarations can be transformed
into queries. For instance, in EmailEvents an end-user preference can make an action
dependant on the sender of an email (e.g., Jack’s P1). Thus, an end-user via a user
interface could write MaillsFrom(Mary). When executing preferences, however,
system 700 would execute database query representative of a users condition
statement. For example, the system could execute the following SQL query statement

in lieu of the user declaration where CV.ParamValuel= ‘Mary’:

SELECT 1
FROM EmailEvents E, ConditionValues CV
WHERE E.Sender = CV.ParamValuel;
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from Emai | Events E, ConditionValues CV where
E. MessageText like "% + 20 CV.Paranwval uel +W AND

WE0S014@Cl assld = 2 AND required condi tions PCT/US2004/024139

select 1, Cond. Id, Pref. Id, Event Id from

St ockEvents S, Conditi onValues CV where S.Price >
CV-Paramvat-uel-—-- 4-4--%-2665%-645-7‘4_&-PGT—/-US%_E}E)AJ-G%HQ -----------
Q’I}Q E\’as%] %o%ld.aélséllssd Id? C@asé\ll\\ere,eqUI ' efbl?e?{) dlLetXIt ons

Once all of the tables 710 have been defi ned,
prefdrenceslcan be eWpillFoed agaierist, GandhlddBred. IdpEuent 1d
to populate a results table 73 t her eaf tef, exec
actions associ at ed theremﬁth_qg%g%gpgﬁggis§a§0ﬁ§80g§§ues
@0écuted by evaluating queries. Queries can be
eval uated a processed by enpl oying one or nore
procedures, which can be st or ed"hEdspderimCYRazemyaluel
150 and constructed upon demandyN M. th an
aspect 10 of the present inven??g%fﬁgggéggﬁ&%¥%tgdures
can be dedi cated to eval uati ng ANDnéeguiredredndifidns
preferences and then populating the results table, for
instance with preferences and indicia indicating
whet her theopref er engyje\valait e1de? 1! CHR. 38 Ghet gﬁﬁa ent Id
execution of associated actions can be comienced. For
exanpl e, the followi ng proceddre Eanilbzendsnpl CymtitionValues
luate or query conditions and store results in a 15
ndi ti onResults table, which can subsequently be
evaluated to popul ate results twhde ENV@agsl&atiRe 940C

NSSt or eResul t sl nt oResul tsTable @onditionC assld int
20 AS CV.ParamValuel +'%'

AND CV.Cond.Classld = 2
AND required conditions

................................................................................................................................
........................................................................................................................................

..................................................................................................................................

3 6 TargetPrice  select 1, Cond. Id, Pref. Id, Event Id

from StockEvents S, ConditionValues
CcvV

where S.Price > CV.ParamValuel
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W

decl are @uery varchar (255) -- this nunber could be

much | arger select @uery=Query Text from

@emvdiosi7enCl asses where conditionC assld = PCT/US2004/024139
@onditionC assld 25 insert ConditionResults exec
(@uery) return (0) Furthernore, it should be

appreci ated that the above procedure coul d be enpl oyed

with a loop such that all condiANBK\GGeniédasside= 6

execut ed. However, it may be 3%1@15%%31% !C%naigohpvoke
t he above procedure once for each condition so as to
al-l.ow.—-i.ncremental..conditi-on--eval-uati-on--—-Once--all--the
conditions are eval uated another procedure can be
utilized to evaluate preferences, which are often

w0 200ER SR O LBD B PR TG A G F G} P iRared

hegiastrucdedan sd adtopropakacki esylttthide d3amad thenedfter txmdeteattions
different wa in which procedures can pe witten _
&éﬁ?@ﬁ%ﬁdﬁgm@ﬁ’?{%i Prelerenges g?n E? Sﬁchmy eyglpating quenes. Queries can
Bklel QLSRG Y prétiiskeli g eﬂ@tkwi Se 6ﬁﬁ01%37?§$e@g&ts,e\ghitcﬁ%rﬁ§e stored
For purposes of understanding the rocedure below Is

s duti die data stoae 1 8k anipdoestoictal wpoardentandtin ecnordsace tith iam espect
in.5 accordance wth aspgct of .t he present :

o BRFSRE B3 CTa e S ar S Tees be REBHER S B e oc
tBaditiandBideprefefdneéLMd (HUEFOpuRIAE YR FeSulEUbIE, O intRek with
whi ch eval uates different ANDG oups of a preference
ipnefersnegstantl lindigiaindeatingavheiher theqirpigrence reduateoie. true such that

sel ect di.stinc event| d refld from .
EBribn s sefiled "B SR ks Bstishbscibop R g otowing
Grébtietai bl ciPhiled tQs@RtdYr ducy dtidittbns@nk®Rk¢ fhsults in a
A. AndG oupl. d avi ng sum (C. Bool) = (select
@ﬂﬂé}ttqnaﬁ@dwﬁ@ble,fwle%\\ sRapentipbe ovalipsedstopopplate rgsults table
Prefld and A AndG oupld = A2. AndG oupld) To clarify
how t he above procedure works to produce rows for the
final result table 730 a few exanples are provided

bel ow. 20 mple 1: Assu t the ConditionResults
TaPlieReRAC gﬁgwﬁqsmlﬂfgﬁﬁ%ﬁwﬁg@g init.

@conditionClassld int

AS

declare @query varchar (255) -- this number could be much larger

select @query=Query Text

from ConditionClasses

where conditionClassld = @conditionClassld
insert ConditionResults exec (@query)
return (0)

Furthermore, it should be appreciated that the above procedure could be employed
with a loop such that all condition queries are executed. However, it may be
preferable to invoke the above procedure once for each condition so as to allow
incremental condition evaluation. Once all the conditions are evaluated another
procedure can be utilized to evaluate preferences, which are often conditions with

Boolean operators there between.
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Bool, Cond. 1d, Pref. 1d, Event Id 25

WO 2005045740 - = = = = = = = = = o mm e e e o e oo oo PCT/U$2004/024139

100 -- From(Mary) 1 2 1 100 -- Contains (CA

There is an AND between these two conditions in '
Pr ef eAendth dl th@dqud@nmqu pmtﬁdslreSpﬂ@feeqr@h@@IWum of different

t v if.
PPt ek Pravat e Rithe v O g ing BB Fieh 2 ghrb B Sy,
AN Xaney inahRs BatGRNFitld éb‘ﬁst@@dﬂéﬂ tabFes 2 Forliep&¥e® bLundtestaMing the
2005/ 045740 PCT/ US2004/ 024139 when the above table is

prsicadure Welow is peovadrd@s o svamplercd lai gyeryatbptecan pgatilized in

a%or@a‘?fc@gflthta%%lsgec{ Sist"ﬁe&)?esent invention to evaluate preferences. It should

Boabted Gt d mdréd effRi@ht quérgt prdoedinte dodld ind6 wﬂhmh(}bvaﬁaates

------------------------------------------------ 11
different ANDGyoupg @f g preference incrementally rather than in a smgle execution.

------------------------------------------------- sum
=2 10 After the group by is perforned, we get the
kelkttaldtingt (eowmtld, prefld)

diom CeplifigmRespits C ppdCrayaiMtembeSipda oupl d 15

whete Ceondld=Axondld----"-""""""""""""""°"°""“""°"-"°"°"°"°--°-°°

2 1100 1

group-by-C.eventld, C.prefld,-A.AndGroupld - - - - - - - - oo oo
Pref A m a key for the

[ﬁlo éC%Q&D Sgggﬁg (F%%rté)cﬂw there provides a

condi t| on §eMMUndrodps Mi ch is equal to sum (Bool).
Therefore the preference is true and it can be added

to the reswheretGBredid7382 Prafldanpl e 2: Assune that the

condi t1 onRERHA LhatABhAd _t-l?ﬁ?%-??_ﬁ??@iﬂ}@’f“_ " oot g, 2>
Id, Pref. 1d, Event Id ’
To clarify how the above procedure works to produce rows for the final result table

730 a few examples are provided below.

Example 1:

Assume that the ConditionResults Table has the following two rows in it.

Bool, Cond.Id, Pref. Id, EventId

1 1 1 100 -~ From (Mary)
1 2 1 100  -- Contains (CA)

There is an AND between these two conditions in Preference 1. Consequently, this
preference will evaluate to true only if both the above conditions are true. Both these

conditions belong to the 1 ANDGroup whose condition count is 2. Therefore,
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----------------------------------------- 132101 --
From (Bob) 1 4 2 101 -- Contains (1A 30

WO 2005045740 - = = = = = = = = - o e e e o e e e oo oo Ther BCT/BSZN4/024139

OR between these two conditions in Preference 2. Thus,
this preference will evaluate to true onIy i f either
of thtgatvvo conditions are true, These

BYQIE LT UeDSe 471 he Agd Gw@quleﬁﬁ@lbab&@q@lowmg

tibsie 28¢ltg@nd 3d ANDG oups respectively and whose
condition counts are both 1. Therefore, when the
abﬁve-—tabJr -e-+s--f-otned-w-t-h-t he AndGr oupl\/lei nber ship

boll eCon(f1 ?d fP(r)elsz I%WIE gnt Ig b/kndérougf

----_Baol,_Cond. _ld, Pref. |d, Event Id, AndG oupld

Aft2er the1 abO\)e)Ot ablle is grouped we get,

---- sum (Bool), Pref. Id, Event 1d, AndGoupld 15
16110 I

---- 12101 21 2 101 3

-After tROgBap by ihserfbmed, wope thd followaid wfy the having

cl ause and hence after the distinct Is applied we find
that the preference (Pref. Id = 2, Event 1d = 101)
will__he _copied._into result table 703. Exanple 3: 25
For this final exanple, assune that the
GonmdiBoohnRes Ul Svetinhl, dnd&souplid fol | owi ng two rows:
----------------------------------------- Bool , Cond.
I'd, Pref. 1d, Event Td

SRR S 1----- FOO- - ---f---------------- 301 13 7

Now (Pref. Id, ANDGroupld) form a key for the ANDGroups Table.
The look up there provides a condition count of 2, which is equal to sum (Bool).

Therefore the preference is true and it can be added to the result table 730.

Example 2:

Assume that the ConditionResults Table has the following two rows:

Bool, Cond. Id, Pref. Id, Event Id

1 3 2 101  -- From (Bob)
1 4 2 101 -~ Contains (IA)

There is an OR between these two conditions in Preference 2. Thus, this preference

will evaluate to true only if either of the two conditions are true. These
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1 14 7 102 -- Contains (Wrk)
----------------------------------------- 48 WO

WQOB508&4%5¥ 40 PCT/ US2004/ 024139 Recal | that theCT/US2004/024139

condition on preference 7 really was From (Bob) and
IContains (Wrk). 5 In the presence of NOTIs, the 1 in
the second row above is changed to a -1 in accordance
wopgitigns belpegto the 21 nad g’ d98REGToups serpeeivelyrnsl Whtse somditjon

i l.a ry, that provj K .

f‘%ﬁc iagg(nlg?q? tly !ﬁlﬁrﬁ gpg?,ev){ }&%ﬂg? ?1{908’ § \F%é@g?sté%%? o 1‘fc,hetthe Bool =
-AnddhetpMeadershipdatld) the &lleetin€ b reshitsf r om Not )
Furthernmore, it should be noted that if a smart query

optim zer is enployed and 15 notices that the NOT
table is enpty, the query should return in a flash.
Therefore, the above table becones:

-BoolCoend- 1d, Pref: ki; Event-ld,-AndGroupld- - - - - - - - - Bool , Cond.
Id, Pref. 1d, Event I|d
----------------------------------------- 20 1 13 7
102 -- krom (Bob) -{y;14 7 302 -- !Contains (Wrk)
------------------------------------ ---- sum =0 25
Bot h thdse cofddi ti oH¥l bel odg to the 11t h ANDG oup.
Fromthe ANDG oup table it can be determ ned that the
condition count of this preférence (preference,
ANDGroup) is 1. Since 0 ? 1, norows will result from
the preference eval uation query. Notice, however,
tAfer the abave talde sragounsd Weegetnot i n the conditionResults
table, we would have a sumof 1 (= 1) and preference
7 woul d have evaluated to true. 30 After the result
tsabl @o6B0Ptes. ldOPwEnald AndGebejience actions can be
executed. Actions can be executed by the information
agentsystem 100 or-byanTtnformati on agent

appl jcationgs) bygjetrieving the preference results
fromsystem 100 and acting upon them If actions are
execlit ed by2appl il®ati ons and not the informati on agent
49 WO 2005/ 045740 PCT/ US2004/ 024139

Both the above rows will satisfy the having clause and hence after the
distinct is applied we find that the preference (Pref. Id =2, Event Id = 101) will be
copied into result table 703.

Example 3:
For this final example, assume that the ConditionResults Table has the following two

TOWS!

Bool, Cond. Id, Pref. Id, Event Id

1 13 7 102  -- From (Bob)
1 14 7 102 -- Contains (Work)
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system 100 actions can be retrieved fromsystem 100
utilizing an event subm ssion application or sone

w@rwwsn4appl | cati on. As per system 100, a host i PQI/US2004/024139

service can be provided by the system 100 for
application action handlers that can retrieve and
execute actions. 5 Priority Actions and Context
Reedllhpsthg henditon empigierenicsdusalionwat el ates to a system
and net hodol ogy to enable a plurality of infornmation
associated with generated actions such as
notFrdrh ¢BOB)QIAE 10bntalie$Bages, for exanple, to be
automatically prioritized by a priorities systemfor
10 transmttal to a user or system Furthernore, while
S . .
SRR AR Mo P PR SEn row SO ChdeieRloa rLin
acahrdmiot exth anrmapecs bbthe prdseittioudntiobe Thp fllowiiag scntdramplary
any action(ﬁ) can utjlize priority and context
AHE a3t PTowides Sug? foctienaliftiner . The priorities system
can utilize classifiers that can be explicitly and/or
inmplicitly trained to prioritize one or nore received
mpdatafesdidionesditag to a 15 | earned i nportance to the
user. .As_an exanple, notifications can be classified
5§%%F65f1 medi um | ow or other degrees of inportance
ViiRrécdndaldiNn@elstitconll I€xanpl es or types of
notifications having simlar degrees of inportance. A
backgr oui@nh¥Ait or can be provided to nonitor a
user's activities regardi ng nessage processing to
further refine or tune the classifier according to
Fyethegere, St ﬂ%ﬁﬁﬂibﬁiotﬁﬂhhﬁiif@ ﬁlail‘tejual_fy} dptintiger ieaaplgged thd
i mport ance. er priorities classifications can
iqggeqs\;batdhq NP Al inempy eths apery shevld retpgsia aatl@égc ilhergtpre, the
Wit @bleiniBoh&: del ayed review or processing of the
nessage. ter nessages or other notifications have
been-aut-omat-t-eal--y-pri-eriti zed, users can review nore
i.por t ant S es W thout having to sort through a
rﬁ%ﬁéﬁqngyk{ﬂrgfgfﬁgsé‘é?mﬁ&port ant and/ or non-rel evant
nessages. Messages._can.further be collected 25 into
one or nore folders in ternms of inportance, wherein
uskrs ckn revi’lew ne¥ages Fron (BoWi | ar cat egori zed
i mportapce at desjted tipe, stenms such as an
i nf ormat | on a&gnt sygfenTiggmfgggﬁﬁn ia notification
conponent..180)..can-di-r.ect the nessages to one or nore
notification sinks (e.g., nobile phone, hand held
symgtfer) based upon the deternined priority. For
exanple, if an e-mail nmessage were 30 determined to be
of high inportance, the information agent system 100
uth desecoditionsibblonp éo thedn "iANPGesgn thrymabe AN Grodp sdble it

to recejve, t . | f t,.th tifi '
SPROF dFiTEiRR ot BBt ioh o eL iR P pe BT Rg) y
CORTHRH A b P.n§ingg ¥i7CE n6 Y6 WE WAL YestlR 06 tRE PRAGERIA aluation

PCT/ US2004/ 0241 '
query. Notice, however, that if the second row was not in the conditionResults table,

we would have a sum of 1 (= 1) and preference 7 would have evaluated to true.
After the result table 730 is populated preference actions can be executed.

Actions can be executed by the information agent system 100 or by an information

agent application(s) by retrieving the preference results from system 100 and acting

upon them. If actions are executed by applications and not the information agent
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at the disposal of the user such as a cell phone or
home | aptop conputer, wherein the wuser can be

waoeaosossdo of the inportant or urgent nmessage. ReT/BR200410R4139

to Fig. 7, a system 700 illustrates a priorities

system 712 and notification action architecture in
accordance wi th an aspect of the present invention. . 5
Treerprl08 artionssan P& reirpveddione w’t%io%ﬁ%hmg Aippent submission

A i y A
TERRANERoP b LRI, W BRIBH DS GO e o
phevideisape sydtam ADO0 dordpghication lacven Imadlersthaeganfrettievéend
associ at ed nessage, and provides the one or nore
FEEQUGRLORFt h an associated priority value at an

output 716. As will be described in nore detai

bel ow, classifiers can be constructed and trained to
Foiaityohaions ah\Cageitgknatesdsur es of priorities to the

nmessages .714.. Faor exanpl t he ut put 716 .can be

for o Liine i e o et B mETogo ey ¥ enable o
RIaRRR It it ésﬁ%iat%ﬁﬁ%@ne@ﬁé@ﬁ@ﬁmis Buch &HoBEe4tYorRlor
hi gh, "medi um | ow or ot her degree category of

ingsergearforexalipde e b aglematieall ypeiositizeshiy # peptitjessiyptemdior

.ln b f - NAl ) . sh f
B T

isiRpldifERxplihigiondotisegor tie priosey éMoltifidsticlisraa tomext analysis,
files to systemfolders having defined, |abels of o
ithyhontdhroawprerinted haipnyrietion(® wawilge peoryaad capextapalysis in a
| t e - qf. | . '

o e By TR AP ATkt AR u
lafpf irapléctlatrainsd td prdbritzetohe oamsraicadied modsdgds.according to a
Simlarly, one or nore audio ounds or visual ) )
Jraprdippoans to e pier. 45 AbergmRamOPacaipscarbs closyiied os high
(LSBT 2 08, 5ERAR .o 8. POILH s
mesifiagiemns havin empbar fdegreaediimpprtae. Bekyskound ownitpechn be

or hlipking.alert s ol,. for igh priority,.qgreen_ and
Ronngrd e e e L ies e PR RSB s § G rfine
RSB PRSI NGRCHERR t¥ Stbluse’s f@ESHaNBedifod1@lafias to message
aspect of the present invention, a information agent
aspeyisnaemOther pripoidies plassifipations caninpdvedgierayiaaiong relating to a
onj.upct i it h. Lord tj. . i.rect
TR it b s B iR, TR R S MELET,
accessAfidrandstages o€ bther Astifivalidnstiavebsar dubadatidallprprieritized,
detail below, the IA Séstem 717 can, be adapt eﬂrto )
rUSEISI PR IR BroToiRarABlmAsage gy thopt baving lomekighrough a plurality
éééﬂﬂﬁ)oﬁ%ﬂaahg)o? Aoih8ByanthREBeesd 'lqess%:léé’ ch® aleHel BY collected
the user, for exanple. As an exanple, the I A system
7 aror detre foliere iB@ras obimportana; whesimmrds dahyeiew gnessages

t notificati ink 718 qf. th h
ISPl sAB oRr<CPOE e A P trles; QPSS ERBAPS e
| ihkﬁhﬁtié@&%&l{ SR WO @ (.. | Hi8hvifidaB6H Sopormnt ©80)ican dabet the

t he user. a high-inportance e-mail were received,
froessages aorpheor mpwe roflisytimesinks 7. mobde rbens, hand pdd computer)

Yusld u;l)o%ctﬁé Id@[Q{n];ggéJ En(%]tg %gir example, if an e-mail message were

determined to be of high importance, the information agent system 100 can determine

if the user is presently at their desk to receive the message. If not, the notification

platform can re-direct the message to a most likely communications device currently
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WD 2005/ 045740 PCT/ US2004/ 024139 direct/reformat the
nmessage to the notification sink 718 associated with

wob@soseno If a lower priority nmessage 716 WePET/US2004/024139

received, the I A system 717 can be configured to
| eave the e-mail in the user's in-box for later review
as desired, for exanple. As will be described in nore

catetha |dnspbea1 ofitheotsresuch aut pelbpland ob homip &ntemepragiiere yerein the

£ e 880 Bedlitth Frithrlsly LBk pRlsiqt! 1| 2671 o Sages

sect i mf@ﬁng BEFEEeS o Syplem0T00 ltmaeragsmqfrmmm spferm712 and
priority for text files such as_an emai|l s described,.
mpaﬁ@aﬁloa@pamrcblt«zcﬂa@m 1qcertapesvidhy ah ategiRf the Breergd nvention.

pggﬂﬁéggs%ﬂq ’ffz REGOLS drie @5 nfoPE mtegggg%js AFholBR&IdnRe 4,
can |n ot her syste such as a
rg@ﬁetl fites aipheﬁtymraﬁéaemmoif hﬂpormnee tes ppmb:ﬂﬂhiymahmrthat the message
bel ow. . The 10 ri tlonlnthlssctl

@R%laga oF fpVe BRpAUTHEES) o e e ogiplgd messpes, gdproyides ﬁﬁ?s one or
.fn%r essalf3l GhthlaR a%ogfa?&rﬁmn't}L V418d 53kl R W@B ' Q‘s twﬂ'BQ
inmplicit training of a text classifier, and
Idal;cttmed whinohe cﬂesalhbdmgrlaamfweqma@themgnﬁmm@ amdutmnnedyOf or

a text enerated by.inpuyt to the te fi

m@n@é@eﬁx rnSap YebRtis b fernatsiy ni: PPl the
Buftt 716 carfbfolrhattddbubh tHAE febape A8 Bssined |af;fr@cfa®ﬂity that the

schema according to which the priority of a 15 text

auessige belangs irf & eategoan af hnghcmqlumehvb@r atherrlegiagsategory od

11, which ra hs |II S

gl Bt AR L3 B9 &

HRYErt® (fibGsho®m), Efoxt @%fr{p@@b&o@(ﬂlﬁg sd the Géte&ﬁﬁled aftepay of
trained explicitly, as _represented by the arg 822,

amaortasiei dibeisgrtinggan alse asddediesing e tor Wslppierhaving
|
pcr%gtng fr?ogls %?ﬁheédr&i?‘ Og})l/lk te?#e ﬁgfrﬁ?% \%Végé gcggér% gabggﬁglgﬁhg degree
03] r'hﬁipﬁﬁteﬁﬁ:e atch zh;elowmnhdlain plddsgs wiferaimnsssages datgrmtiigel of a
| f 820, th
RO BT By HPOHER i78 a3SOp e <Ryl det Y BE R g apore audio
asfohﬁ{s ortmaPhl§1§1§&sf (8, 18205 gﬁ%l?@ﬁ{becﬁﬁﬁfeﬂ W& hiRl the hRr that a

fine tune the classifier or exa , Vvia a
bncﬂs@edmdlgmdﬁsnoﬁi pi8®ty h@pbmnfrﬁ@,el‘cﬁ’és(e gl plnneg hegps ferddgh priority
herein ef.erence to \i
R0 Brirpabefim fhe B8 RS 33 blilips ftsymbol for
tHigth pﬂ&ﬁkyagﬂéeﬁ Bnd el SI0AK 241610 Elyrﬁlﬁm ﬁﬁxﬁedhng(ﬁlétﬁlﬁmtpﬁbhty
classification approaches include Bayesian networks,
deessagedipseacceidpd)- probabi | i stic classification

model s, pl, lhg i Shofid LGIBIbF PRIch e I cffiod, ARREAGRAC Rront

may be enp aSS| ion as use erein
@ySt@m ’Bl 7 (]’Oﬂ in$tig G) odn 1st @hpleyddcialconjagetdsswih thtehsioritiss system

utilized to. devel op nodels of priorit Accordi n
ohle tq dyeetipripritiz mﬁ%?@%ﬁtp QRe %Ugamoﬁééetm Sl%& %é@?e fo
LEGM AR &@c@e@ 1?("ﬁlolre SO5erabRoteIASySER ’FlWQﬁn 88 adapted to

classifier . is to be appreciated th
oebave dieasmmm@}mmdgdﬁ 1frapd adake dpwsions Iieg&rédlgswheﬁ where, and

:\@ f‘jﬂ ’fPS%}@H’e‘rSS ?S lglplgr g‘\escalélzﬁ‘;?(?llglgr A %\/I?&asysfgf‘nhﬂ7 can determme

Of corh@hidhtikhs ﬁﬁlﬁﬁlﬁty\/@tgh Icﬂrr@nt&ioﬁﬁﬁdttfdn@in]@’i)méff th€ tif smh(hs a
feature sel ection nodul e A
cell phone, or Personal Digital Assmtant (PDA)) and likely location and/or likely
focus of attention of the user. If a high-importance e-mail were received, for

example, the IA system 717 can determine the users location/focus and
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52 WD 2005/ 045740 PCT/ US2004/ 024139 classifier is a
function that maps an input attribute vector, x = (x

WO 2008245748, x4, xn ), to a confidence that theCT/mp2004/024139

bel ongs to a class - that is, f(x? ) =
confidence(class). In the case of text
classification, attributes are words or phrases or

dirpesirefvomal the sysewict tetheaptificationsinkddBiaywsiatedowmith e user. Ifa

R r PP BE 1P e SRR, nRIRGTRER A7 B Se hlTRAsa o

(@v@the d-aMlis tHfusprs DFbdx o8 JaterAbviaw pe désired, fSiv/Bﬁan@‘ld As will
ot her inductive-I|earning approaches is to enp

e dpserikgd gemopt databaled, qthesrawengsandr pleging Sé{stems 719 may be
I
SR O R AR RF oA BTBLREE ahdlor MG sy b
Wi t h i éhectbHS®ig sectionoafilsd dasctiptiond #fe. geAsratfidnl o5t pmxtm;al ,for text

the training clude a subs ro |n
flesehel Ay &R e %lrtmﬁ 3 BRTBHS ?8813{9&59 teitand process.
q'ﬁl@ gggés ?t &Loieﬂrﬁﬁ‘ﬁﬁg Qe Més&’ﬂﬁed daf 118n: be\%ﬂ{lﬁi&/e@ﬁn other

at” are associated with a particular
spitegsrsych a'shzen«ztdicatlsm platfornd 80t atesigsirrbell inbmereadetail below. The

Iurallt cate ories.l throu M wherepn e
dreitingd Bl epest Beetaetibao R Er Selth e pad 1. o, the former
G @OR M BSeralNthd@iih € eXplc@nd dmpHAEtrhifMmglofia e RSsifier, and
input features to a confidence of class is |earned.
Tlhmbttera\fvhleh iy adingriapydepiotive dpW acpriayp foredextis genegated by input
rg% e g%?l)f/‘%cl ase\gif 9@ ;{eoltrjl 6%% %?){ov%ed %Jrhm{c%%h%lﬁ]sﬁgs 10

Gedg 1 ; WHICM@fdjdl@g-‘r@ﬂlﬁ of Biffecd® SchefBtaco@dlhg td Which the priority of a
category), or real-valued features

.0., a word
e Grs boFlessifed, apdivoranameioneithFigs: % aaﬁ? &1, gyhighare graphs
fffmtr%ﬁ cosPATE: oﬁ@ﬁﬁ%a{b&@glﬁgﬁ@ mgmﬁk
["arg er o uni ure sel ection is
gen e r aidf@ma ppboyte di g/Mem tezﬁdatp plagsifigr §2@cdan be tlamad nxpimtly, as

t echni s to cat ri atl To reduce the, nunber
reHP e Dythe e b eI O B epasird (e anay 527 to

fg‘éﬁgHﬁ @I%\XSlﬁ@éiﬂﬁlsm te?‘ng of Bﬁ@ntgz @xﬁﬁ&?galﬁﬁ%(}&%b@thég%yﬁhe arrow

[ er nunber of features on a fit )
G2 eggamendly comflectéd at theinitind ph@ﬁ@gmylsmmghne éheidassifier 820,

Vi,a tual |nfornat ion r t|on
SHegpe b R TR R iyl RFE LY p2F spicBl) i otir
tRe HRdsite 820 Mas BeendhithictedS td€ine Ih!ui&th@él&ssiﬁlﬂ 1326 efbir/ema@le
an input to the SVYM It is noted that |inear SVMs
piaoy berksranarmagiter §&h e$1%ﬁclf¥‘ﬁ‘ﬁ5‘é}wt@@d%m@é§/ HH@ Ypftorefegrence to
L RSSSSn

I\%\;}IQ sgg%} flmle I%ﬁhg?f p\%pggéglo lﬂer ¥ g cla%ﬂfqa'tlgﬁ ﬁ’%lsl’llng and

fm@temix@mloam@pmyh Gﬂﬁotel&eclaﬁslﬂdanenl approaheoimdide Bayésidn

t he esent |nvent| Lfier co struct
I hS GbioatirengnBRoHSEe SR aP FodoorGg S terent
?Aﬁe&@ Qg Hid@%d@ﬁ‘& ﬁﬁ@@érﬁﬁl%?e@ at &9 elakEBcakiBn b9 8sed@efein also is
tore 830 to "learn functi on mappi ng i nput vectors

tinclaoiné oﬂsiat@elcaifre@tm thitge uhhrfyi tp elavqifpm@locld@l ef priority.

i ncl udj .he. SVM_th e c on

repre Sé%‘gg n%go %{Mvaggt? EPFE‘F 1nven80n guppo r Madc 1nesr289ﬁ/l)
which are well understood are employed as the classifier 820. It is to be appreciated
that other classifier models may also be utilized such as Naive Bayes, Bayes Net,
decision tree and other learning models. SVM’s are configured via a learning or

training phase within a classifier constructor and feature selection module 826. A
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feature weights, w, wherein there can be a | earned
vector of weights for each 53 WD 2005/ 045740

wEADsOEZO04/ 024139 cat egory. When the wei ght SPEI/ERI04/024139

| earned, new texts are classified by conputing the
dot product of x and w, wherein wis the vector of

h
TR & RIS BAmAT B AP Egoba phoy R bet -t ¥, t
td aFaehd® thiehe ﬂgﬁlpyélo@gs 16 B&1a §%/ MnlaQisPrePab 'cb:‘zﬁde‘ﬁz?e(ﬁass) In

Probabilities pr de conparabl e scores across
cthe egrerafést olasufiegdasatintomaswid whrdsmor phiaséses othen dmaam -specific

d ' VM t d f t

T o i aRisTe B BaRE o apeshgpicatct oPRa/ RS, and
afe S¥Meg %fbeéa@égoﬁet @%bés@ﬁlrﬁeﬂe@t@ |o€ Qe Ad fprfabti 8Nt |

since the SVM fit the function froma set of

ex arrpl A3 asprieof S%ané other induetivedazrning approac}s?étls ofenpploy a

exa consi st,s n

traanplﬁget otJE 6\:{ E dielp aeﬁ é 1%a1>1/1j d Cliﬁﬁf{,&*}? %%lfu&lgtg'%n atb%@attdally The
Wi hingset B Eepibel tviltRE b @iita stord B (Pass@di /8O Wyth tiROElaRieh
category there can be N free paraneters in an SVM

t GO EeOnFA0n A iBuatiec she traning fef rearciselude p sphselrisgrogpings Gl
GtH.qulrg RS R ARG gnt{ag?ﬁd/&r a% of @e %nt%%% gf‘efﬁ ﬁtscr‘(dn%blnattons

er st ood. ere ura
t(e(ghrwatrde sr plonsespthui arg atsbela@ mtlobb:&[rtulﬁh&ﬁ@ory The data store

ech es i nclude a Sequential_ M ninp
e 53 43%0%9 fudes 2 é‘é’ﬁﬂt% agcaé%%%g I thyquagh MeWhi’?”t BE BFIUgiRgs can be
%s&&?é&:m on@ oFhfdre %te%rk? Xbuhgg}é'am?@ at 10 "i‘l?at lﬂ%ﬁ)g input

transformed into an ut vect X Is applie
cleatwisdsftp @rcof@denice of dasshis teatred o s, Biter lehasg a‘medel S@fegories

i zes ear.ned. we w det erm ned by
ST FrRald G ST Ui RbT 6T PG AT ee we gnt vect or
for eagd GRiz8EONsIfRAM Bld¥Py foaflfd wﬂﬁésctlu%t atva)raro@wr%r does
a priority output 938, wherein probabilities P may be

aiogendn ﬂ@ateE@rYD,rtm«zaltvewﬁd @@Bﬂrfzsh@tg;ae:] werg ogws avith sy
n%p?ﬁ?ﬁ%eg&% gﬁﬁﬁ tapg é‘t%n él%p%g)(érd;s%tl‘lcr?gca%e%mi Fétgotql]s may\@ontaln a

Claggsivimter oﬁﬁﬂqﬁétef’rﬁﬂ raefegiiteadlebyon isfgen@rﬁlﬂpﬁvnﬁﬁﬁed when
i ncl udes constructing the classifier in 826, including
WAAPLYIBE Agchipgd ¢agng éeé‘tl@atl%tﬂ categorzaEonx kA fednqe the atlmb?rgof

p@%ﬁes & Iﬁ%ﬁbé teﬁtovmas%a%n %%elapet{%gg%@ c§‘hﬁtg mt‘ﬁe

time-cfitical non-time-critica 0 that
csemmdfaceordn@yto enalibenmtnbe? 6f fhaswed rasedhvea fietowbe natbfeies.
This, training set ma ded. by

2 6 Qb SRR inak by Seleap e epan e L PR g Sp Ripn 2ain,

b&uié%]héré aR8lor @b‘s‘ﬁﬁtlﬁl}t 4 P Gt G dAY SoledtdR techh@Be] Th&k smaller
820 first applies feature-sel ection procedures that

adesemipiions dhem sty etasan iyt to @ SYN nitrianoteq tifaglinea éé/Ms provide

-gu t?lbl% %ne %4.‘1’% re]tg% acy ag]éfpgt?v sult%{ép%%t?eﬁr}flgg Wg)?fbeg cl&sses of

higitigear samls inbildel potiroaiis dreieiedind ¥adihiaakie furftiehs &%l may
phrases . and parts_of speech tag?ed W th natural

| AsRybragialized i aeeerdange with die presenf WyeRtil: c| assifier 820
can bergegd&tieMcbhstSREE 536 le%pfo@gg%itrﬁlﬁé( oli® 832 in order to

analyze the groupings and associated categories in the data store 830 to “learn” a
function mapping input vectors to confidence of class. For many learning models,
including the SVM, the model for the categories can be represented as a vector of

feature weights, w, wherein there can be a learned vector of weights for each
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discrimnate features of a text that are consi dered
i mportant. 54 WD 2005/ 045740 PCT/ US2004/ 024139

wo-eassT46el ection for text classification typPCHUB3004/024139

perfornms a search over single words. Beyond the

reliance on single words, domain-specific phrases and

hi gh-l evel patterns of features are al so nmade

apdgonn| Whesﬁ@cw%lghtﬁ @k@rﬁ éeammi BV @axémm aleesified by computing the

ation of th ear
FOsp PRI B A PR ol Y e Bl R s "B Hvecor
¢pieB@itinig] vt @xt he sﬂ‘gﬁﬁwﬁmcﬁ@i 2aYy RO bp PASEAEIt6 Sransform the
handcrafted features that are identified as being

URRpf of ey S SE%&O.%@@W%@’ d’ﬁ@bﬁ@llélwmvuéﬁ cogFarablypores across
téa'f@?%grigg bi él laé ﬁéfm Q}P s {)gﬁégﬁﬁnﬁgg ection, one
or sy

re vvor Fases an ols that are

usef ul TIﬁeoSVM scarpammmmzreg fmmng whess Agedornd fahf i de@idd before
levels of time criticaljty are con5|gered 10 As the
FEIPER AgriBwgRpISoMigenglaly ﬁﬁqélre% dlebplsd Haming sep amce thesSVM

%Wﬁd tu@ﬁhr{amg%maéexng ,gmescgr |l %yat%n Efeﬁfs%s@sﬁéset of N

i ncl ude such distinctions | nC di ng Bool ean
coxabiphest iHank exdmiilb eorisgitd @fiMnngput VEBIORMA EIn@N datdgdry label Yi,

DE. 15. FOR EXAMPLE: TO., FIELD (RECI Pl E
%%#’%% Eﬂh%‘r%@ UG YRR 1E B HSBPEOT R (e§1§ Bat%’r}é there can
fivW BRRRatandd&h Hﬁarﬂgvm&&neé&lmﬂém& e A tisk 9§rameters a
with a small nunber peopl e, Addressed to several

Auadesic prdgramening@dl) mqlvib@rls mlvgba:sps aell vadersigod.oThereris a

L b AR E RS L Rl B E et e ehniques

ﬂﬁhﬁﬁichﬁidaYSe%ﬁ&ﬁﬁmvﬁﬂmml Optishizatidhit€dh)iq@t as vab a&6thef
i ndi vi dual s, Fam |y nenbers, Friends) Senders
i tgelpiquase d\sagpqcﬁ%ép Kig- % @thh@pggg}d that has been transformed into an

ﬁﬁﬁa\!&é{ Q&Q?Qﬁ(}ﬁ% 't@gﬁe c{leﬁgl%e dt%p e?@féﬁ&e&g{lﬁ ’fl‘{? clllacsgﬁ“i £ 920

organi zat | ronships re
Adilteatire 1karoed weighindctves or dperinisedi byrel asbidiet cam&hctaxs926 (e.g,

Managers user reports to, e nanager s of
sy e ghipiesior £ongreh PagasFY) 0 1oRE fué%trpm%set iy de a priority
bc&{ﬁbﬁt%%, REQRIS robabilities P may be assigned to the input text 936 indicating

one or more associated priorities (e.g., high, medium, low).-

Referring back to Fig. 8, training of the text classifier 820 as represented by
the arrow 822 includes constructing the classifier in 826, including utilizing feature
selection. In the explicit training phase, the classifier 820 can be presented with both
time-critical and non-time-critical texts, so that the classifier may be able to
discriminate between the two, for example. This training set may be provided by the
user, or a standard or default training set may be utilized. Given a training corpus, the
classifier 820 first applies feature-selection procedures that attempt to find the most
discriminatory features. This process employs a mutual-information analysis.
Feature selection can operate on one or more words or higher-level distinctions made
available, such as phrases and parts of speech tagged with natural language
processing. That is, the text classifier 820 can be seeded with specially tagged text to

discriminate features of a text that are considered important.
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55 WD 2005/ 045740 PCT/ US2004/ 024139 PAST TENSE
| NFORMATI ON These i ncl ude descriptions about events

w0 bas/oksive al ready occurred such as: We net, PBCTES10041024139

went, happened, got together, took care of,

neeting yesterday. 10 FUTURE TENSE | NFORMATI ON

Tonmorrow, This week, Are you going to 15 When can

we, LBeRpregelestiombl texs classirationHyrical ynerfopas a search over single

LSRR ST ATVl 48D g

NegtcbrhOoffehtuf3Ged d1es madSeeilible, SpPedialrtgleena cakalsd Bahance
Like.to invite, Be arqund. 30 RESOLVED DATES. Fut ure
vlasppicationafds auplely Of teslearned elassaléets FB fpail erdigabitpfor example,

tagﬁ ‘%e{/ %ﬁgéﬁlgo}gﬁ%ﬁﬁgg :%jtgqeif%ér’e s@l’éptji(;ncﬂr&éﬂupers b5l features
that are identified as being useful for distinguishing among e-mail of different time
criticality. Thus, during feature selection, one or more words as well as phrases and
symbols that are useful for discriminating among messages of different levels of time
criticality are considered.
As the following examples illustrate, tokens and/or patterns of value in

identifying the criticality of messages include such distinctions as, and including

Boolean combinations of the following:

INFORMATION IN A MESSAGE HEADER
FOR EXAMPLE:

TO: FIELD (RECIPIENT INFORMATION)
Addressed just to user,

Addressed to a few people including user,
Addressed to an alias with a small number of people,

Addressed to several aliases with a small number of people,

- Cerdto user,

Bee:’d to user.

FROM: FIELD (SENDER INFORMATION)
Names on pre-determined list of important people, potentially segmented into a

variety of classes of individuals, (e.g., Family members, Friends)
Senders identified as internal to the user’s company/organization,
Information about the structure of organizational relationships relative to the user
drawn from an online organization chart such as:
Managers user reports to,
Managers of the managers of users,
People who report to the user,

External business people.
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56 WD 2005/ 045740 PCT/ US2004/ 024139 At 12:00.
QUESTI ONS Wbrds, phrases adjacent to questions marks

w@ 2005/057kndi cati ons of personal requests: CanPgDUS2004/€24139

you, WII you, 10 you please, Can you do, Favor to
ask, Fromyou. 15 Indications of need: | need, He
needs, She needs, 1'd like, 20 It would be great, |
want ., He wants She wants, Take care of. 25 TIME
CRAYT GANSY INRGBMEATH N soon, right away, deadline

wi hgse pecludegteserpitins nboutsyents thabbay eadrepdyseichited sudhewsds
twesmgtoon, to be done soon, 57

meeting went,

happened,

got together,

took care of,

meeting yesterday.

FUTURE TENSE INFORMATION
Tomorrow,

This week,

Are you going to,
When can we,
Looking forward to,
Will this,

Will be.

MEETING AND COORDINATION INFORMATION
Get together,

Can you meet,

Will get together,
Coordinate with,
Need to get together,
See you,

Arrange a meeting,
Like to invite,

Be around.

RESOLVED DATES
Future vs. past dates and times indicated from patterns of text to state dates and times

explicitly or typical abbreviations such as:
On 5/2,
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WO 2005/ 045740 PCT/ US2004/ 024139 done right away,
this soon, by [date], by [tine]. 5 IMPORTANCE is

wopmsnsEme, is critical, Wrd, phrase + !, 10 BXPUSI04/024139

priority flag status (low, none, high). LENGIH OF
MESSACGE Nunmber of bytes in conponent of new nessage.
15 SIGNS OF COMMERCI AL AND ADULT- CONTENT JUNK E- MAI L
FAREL:00. Word + !'!'!,  Under 18, Adult's only, 20
Percent of capitalized words, Percent non-al phanuneric
characters. It is noted that the word or phrase
goUESMOsIsdepi ct ed above illustrate exenplary words,

OWQM, PfifhsesOIiRBEAS amediRAl nffls (bp Uti 11 zed from which
to conduct écassﬁler tralnlng It is to be

appreci ated that other sim|ar words, groups, or

| | oyed and thus th
pﬂﬁggcsﬁ?nﬁ RreRaflefecfoe s Tt ot to the i11ustrat ed

©s. Furthernore, still referring to Fig. 8,
|an|C|t training of the classifier 820, as
rédpr¥sdent ed by the arrow 824, can be conducted by
ng{ll ng the user work or usage 30 patterns vi a t he
background nonitor 834 that can reside on the user's

deskplegsepr nobil e conputer, for exanple. For exanple,
as users work, and lists of nail are reviewed, it can
@a%lg%%d that tinme-critical messages are read first,

Bl ol (y\gsr priority nessages are reviewed | ater,
and/or éﬁ’eted. That is, when presented with a new

eFroai you.t he user is nonitored to determ ne whet her he
or she imredi ately opens 58 WO 2005/ 045740
PCT/ US2004/ 024139

Indications of need:
I need,

He needs,

She needs,

I’d like,

It would be great,

I want,

He wants,

She wants,

Take care of,

TIME CRITICALITY
happening soon,

right away,
deadline will be,
deadline is,

as soon as possible,
needs this soon,

to be done soon,
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the e-mail, and in what order, deletes the enmui
W t hout opening, and/or 'replies to the e-nmai

WO edoaisred y in a short anount of tinme. Thus, tPET/US2004/024139

classifier 820 is adapted such that a user is

nmoni tored while working or operating a system the
classifier is periodically refined by training in the
bdookgighuadannd updat ed for enhancing real- 5 tine
qﬁck§gon-naking. Background techni ques for building
'8P ers can extend from those that update the
qhqgakﬂjer 820 with new training nessages.
Al'ternatively, larger quantities of nmessages can be
dat ierdd, wherein new filters are created in a batch
process, either per a daily schedule, per the nunber
of new quantities of nessages admtted to the
tINPORTANEE, and/ or conbi nations. For 10 each nessage
| i9pwpb@shti nto the classifier, for exanple, a new case
for the classifier can be created. The cases are
siséfiigelas negative and positive exanples of texts that
aﬁﬁwggﬁ9§£4high or low priority, for exanple. As an
exanpleé, one’or nore |l ow, nedium and high urgency
CEgsiRftSprivaily fieg steno@lomz @adns bedh)t hat the probabilities
of nmenbership in each of these classes are utilized
to build an expected criticality. 15 Larger nunbers of

of EhicEd bivekasaegs can be utilized to seek higher
r FQr I Lllustrated in Fig. 9, a
fﬁ%&h%%QQQQ?lgfoﬁﬁégggggnsggm%%gg., very high,ghigh

medi um normal, low, very low, etc.) can be initially

enpl oyed to train a classjfier 42

SRSy P OrhuBRt Rrca SR DU 0am ik d Mg a
odge!'wher ei n new nessages are classified according to
tﬁgﬂggnper of exanpl es resolved by the training 20 set
940. In"Fig. 9, three such categories are illustrated
fOnda@x&ypl ary purposes, however, it is to be

qgarepiaied that a plurality of such categories may be

tpah @ Maccor di ng to varying degrees of desired
ip@g&hqggﬁﬁmﬁ§ajubﬂggrated, the new nessages 944 may

be | abel ed, tagged and/or sorted into one or nore

f Bérdent no@4fphahumerx almpaaters. according to the priorities
assigned by the classifier 942. As will be described

in nmore 25 detail below, the assigned priorities my
furthert i9goted tat 2RAvEY of PSS pRRPinSY 8é186rEd hifbve Mictrate
neizgﬂe format, delivery and nodal ity determ nations

t eyemaanyeords eroupingse o Riiragys thet mey e atilizadsem vdtick tgeconduct
[ nd 1 Qn. i nat (o b
TR P RE R34 T BRI srfarirdS eh e 6 phrases
f oy &% aimilaly ¢énaplbged andihms thalpsdsentgniehdon st timited sstge
aalone Sf a set of folders. Thus, a classifier can be
3Blusisdes AEEEPIED be updat ed but have a noving wi ndow,

wher el fuRRGHER il RE8 %0 e QPWﬁtt&iﬁiH%B% 6 R1BGHEI 320, as

than sonme age are considered, as specified by
uspresentio by eheaarpive 24 canhs tamtucted iy nadnitooing thesusecvarkeet usage

W th the %gla d reyi ew. of ssages.is referred tQ as

e B PR R B RSt s R R el By B R o RS

Sfhobile computer, for example. For example, as users work, and lists of mail are
reviewed, it can be assumed that time-critical messages are read first, and lower-
priority messages are reviewed later, and/or deleted. That is, when presented with a

new e-mail, the user is monitored to determine whether he or she immediately opens
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WD 2005/ 045740 PCT/ US2004/ 024139 EC=YCd (H;)P(H,
Ed) wherein Cis a cost function, dis a delay, Eis

w@arooswesTs) H is the criticality class of the BRETEHB1004/024139

and EC is expressed as the sumover the likelihood of
the class(es) weighted by the rate of |oss described
gg the cost function C for the potential class é
e aﬂmaekanmrewhsttqrdftr dedetey ihicrenatl gvithoyt omeningy an /é&ltePheS to the
such. n.e-Maj 3
e A ST BB E IS MU 380 it s

RhatQr ihs%is/ isHaénif@éd whitewbiitg %@eréﬂi@ta dystemt the classifier is
classifier 920 generates the prlorltg 38 peasured as
aergdicalbnrefiped oy drarong B the hagkargmdsnd ypfiated fopjeghancing real-

t
L BRUAOE ATy PRI 0By L Plcyon
cfrom higosp tieat iupdste 11 cﬂzmn"mr R20 efithtnkw tcdidsg infesmpee20. |t
is noted that _t present. i nvention as has, be

descri %Ewa%m}éqartgﬁreqwg%ﬁ qfima¢ssagss Gafh‘i*ng‘"tﬂPf‘ée(g PYRSFGIR Pew
?@Ma& PaOPREL A Fo&BeVhE a ally %Hﬁd@l@”ﬁé rltBe hunber of

e tralnlng P ase are construed as” eit her |
prevoquanyitios of messpgdsadinttyed tbghe Eaaamglset, ale?iolsccmdimat@ns i Bor

illustrated in referen to Fi wherein the text.
s Bieh HeE s S HR FstiRpy o el A ces Ktas istifir
thatbedt &, eHRt QL RE @to;eq ab@legmgla aRd pedilivy/e:anthles @M@UPthat
of texts 1048 that are predeterm ned to be | ow

pare eithanyhi ghrprelowenioritn fbree@nmlgz zAglan exanheong gt gro1¢ lew,

Gl a(?lé%{lglancf hlg%%‘r é’r\i{g Cﬂss%?tﬁgry Bfr- 1409 C%%igsg }Fﬁgrﬁj[e e(?t?agi)%{tles of

hﬁbﬂﬁﬁer@hh@hﬁ é@cﬂl (bfiih@;% cl’ﬂs@ﬁ@ a@¢ uthlewad pé beitd dryexpEaéd crltlcality
exanple, referring to Figs. 10 and 11, the dia
i Larger EberRoLaHISAkLY %swn o mtifigsd to seekdpgh %19@1151049 For

BT T 0L AL . i,
nt’ay'dlbm ﬁmphzﬂyle)d/ veryjowyérdg cgr bainéiallyemphiygleo train a class1ﬁer

Ol R SySbATShe PR BT RLLESTIEL A5 g v

mégsagés]aq'g cfaE@ﬁe@é&oﬂhﬂcﬂoRﬁé Rlihbet o @anﬁ%l% RUAVEd bY ﬁ?éttlsammg
1048, 1148 that are low priority, roup of
t s 040. 1 Ireigt Mhrearsechm@hgmﬁmne@ﬂmswtedfme PBIPoOEsst

036, 11 6 b h |
10 v 1o 1 ReEn g ey 6L o s QoL pich disksnBY Bt e
ti&brcﬁ@td’%@ﬁﬁg ﬁegﬂé@ ofidesikédniagrbriaia@l Adiudtexdd, Bel ey messages

analyzed is of high priority, if so desired, or nedium

p?%may be &ﬂbeleéwasquomd{o; somtest mt%%aeﬁﬁﬂnéore folders O46sfoF i:@'mple
: %Qrdlrg%%QPh én@lllxt?&% a@gkﬁﬁ l& t‘ﬂgtcgayglﬁgr 9;126‘%:3 \73]:1'15[?6;' de@ﬁi‘&ﬁ in more

Ica ass o um or high priori
t dltﬁiul bélew! thetasdigadl privsities inaglfyrthieabl sitiBged it smbsd%;uemtfsgstems to
ses can_al so be added i f desired, The p
et R AR L A g y

as thi 8cLKlfhgits anGhR! RY&H opﬁletlﬁ‘\eenﬁbﬁ%%'efsﬁﬁﬁtl&pgpa nul‘ﬁ{%g or

to assign such prlorlty to a text SUC as an e-
value can be achieved by monitoring a user interact with e-mail, for example rather

than labeling the case or message as one of a set of folders. Thus, a classifier can be

continued to be updated but have a moving window, wherein cases of messages or

documents that are newer than some age are considered, as specified by the user.
For example, a constant rate of loss associated with the delayed review of

messages is referred to as the expected criticality (EC) of the message, wherein,
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WO 2005/ 045740 PCT/ US2004/ 024139 mail nessage.
Priority can be defined in terns of a | oss function,

wo evosexsapl e. More specifically, priority canP@BUS2004/024139

defined in terns of the expected cost in |ost
opportunities per tinme delayed in review ng the text

after it has be received. That is, the expected | ost

or cost that will resédld= E@C“dﬁbayﬁdlﬁﬁoce55|ng of the
text. The loss function can 5 further vary accordlng

to,th e of .text cei ved. -For a

C\é\{g%re 3| 6¥$ f ey l;ﬁ(;ﬂc‘uan1 52 %? yig IS an €V eﬁp}ﬁs & athe crgt ?&12%9‘:95 of the
Oé-mdil, BRBECG9 8xpressad bé RSusepen theikelioddhs thiy ¢1@§s(ds)/w@fghted
atext. In the graph 1254, as tinme_increases, the

cbxthedﬁtewéﬂossalvm@ed byitesragt Angaon CpiBe poienaz siass(es).

However, S r
rressagé:S éls&?lﬁgrl%ta e%?{)rﬁﬂg EeFlgF%’ghél%%%?ugﬂsggg%{grggg{%%ge’
t 93€alsﬁﬁpﬂtlmm)phé dm’;sifye;rmesxa@ieh basedithateangendraby thdpridritp @38 for
Qr. _a [ t'%er nessage s indicated by the
1

| Rden3a6, Tbétrwet%a 8 aeniies Mhegrmaryy Pt aneppeggd as a

e
ggéggerﬁg%jee%(gl\}‘? tg Q?log«f ec;lr%?amgfé 'lrﬂgéj}%éf&n gg\%léx'b F?f a Irrrliéflﬁlre of the
| likelihb26 (ﬂaam;e thNSéB6as sf bigh oofomea ethei] prwﬂy,shasq:ﬂeorv‘dlle pesvious

can. thq}ﬁ I tLlized by the classifier 1020, 1120 in
i deacﬁﬁl ity to a given text, for 15 exanpl e,

by regiigsabed udndlebsent §Qe&aldﬁea%%9 BSon dXQMENBaboFO tH'éQ,tlasmﬁer
have their prioriti'es well approximted by the use of

a92¢ amhthe poerityf Wictande. bas'qglronea(m]npmg wherene isagmails in the training

| Flb e SrfeRih R h prign ek g TioBR) Lor AR his scheme

t Rarneafd&l in refReence @SFigl UNGHHeddin tiaPe Jasdier EGINES trafiRaby a
is, after the neeting is ‘m ssed, there is not nuch 20

gaveup if s tsal (i dhatoe redetapained fa be igh srigmiy sag iagmoypsof texts

S EHaBRE LRI fipa W bR IR LI  Ths (¥ bd BRI B into
18fe4lassifict 82/% whicli exaggts au;nztlml numbdr&agsgg& etxlfatmple w\(::ﬁ_sﬁrir?g the
t emar cat e e er ic

i [}E‘ﬂg@gélﬂ?ﬁg@&ﬁe@a‘é"g‘% %@5@& ‘H‘J ghor a 's type,

t he COFBré 1é , @Bk B sali’@%{%'lmh@@agﬁénﬁ@ﬁu&xfaté@&)ﬁeme

di fferent résent ati ve cost functions, both |inear
andierezﬁtemsriﬂBﬁn% ard halsgorasd 38 (3 ldo’eenﬁd@iesmnldﬂmgh pridygy. As
of a text.ca usIthellellh

il b B P ok hire PR s SRism g0 Pide areater

oai RigherGbsctutidra@istiddti®hs oPpridritRs. MRS text ElkRiNer RO 11LY is trained
class the text applies to, also based on the output of

t RE 2 ErAPsIftexdp | 168 Pl &7 dhat prgdtigh pragTite epd & gewptal ﬁ@ts 1048, 1148
L3Pl SRl SO AR P . s,
plext 1036;al 39 €t 1og artalyzad is ihputGitto the classifier 1020, 1120, which outputs a
scalar number 1049, 1149, that can measure the likelihood that the text being
analyzed is of high priority, if so desired, or medium priority or low priority, for
example. The classifier 1020, 1120 is also able to output a class 1152, which
indicates the class of low, medium, or high priority that the text 1136 most likely falls
into. Further classes can also be added if desired.
The present invention is not limited to the definition of priority as this term is

employed by the classifier 1020, 1120 to assign such priority to a text such as an e-
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WD 2005/ 045740 PCT/ US2004/ 024139 wherein EL is the
expected | oss, p(critical;) is the probability that a

WO eoos/0k130 t he criticality i, C(critical) is tPET/USRD4/024139

function for text having the criticality i, and nis

the total nunmber of criticality classes m nus one.

The cost functions may be linear or non-linear, as

hagll pwesigde Suipiityeen berdefined matgrenwfearlesq fyactiom &riegpmple. More
sgggl 1calg3th rfot%]oc SEB‘J_JO e &Je@'%% Ote ;éﬂﬁé ea?%e%{ae'a E%% l(gs@ggpgunmes

non-I1i1near unct

| e Sinth@gRd ilkrdiewiakalyedxt £ ad be prceived sThg iQfthd Higected
text and can increase or decrease, depending on the

alﬁ@tbmtcoafthwlévesqlhfw elopecsaroggians of e | texipddipdqps Agnction can
t]‘ﬁ?tﬁelt ﬁigﬁc&%}n M]eot e Of te R kdefveal asses | ow and

ex ec can be refornul ated as: 10 EC
p( crFdr eﬁ(aiﬂplegb gefral ¢dse osallustragdlﬂ)m-Flg 12 which is a graph 1254 of

p(er it Iro V) criticalro,t e n EC i he .
NFSE £ Fi“PP%%‘?Hef%efBPnéh? ATty F—’t? {5¥br P graph liﬁ% as time
CioeteadddNGb i8S ot h&% gféVKéw%la' M a'fg%ﬁﬁé}g%%s | Boweberl @e cost

zero, this becomes: p(critical
)iBrasdsinak oy high prieaty weshed, @s Bldmtﬁdl byttheling S 6phs compared

FIETENS N T A
p1§1§§s|a§é @R hidHishted DAHeNirki 1280. hFo:[g&amﬁ))éjihe M@?{)ﬁélﬂqub 9256 may

he tTme del ay before review ng t docunen
rﬂmeuar%@etﬁdtooa@@@a@hlanmme' linst 1r2|58 niayrhayve akglong of 10, and the

R B vt 2R BB RS P o SRR Y Brepgre

tuitiezed blytth€ éﬂh!:sﬁﬁer 1@Rber 1200k heighind a oMo algﬂx&n t@a,l’lfor
al so be trained. For exanple this can be acconpl i shed
bSxate byFgergssiet apflysis- ai ni ng fol ders: "High

| mpor t §&%§ me@LAl%eg h]%we%y dd %MO?%Q the('l)]&tﬂﬁdrmg I@Jelﬁ’lQiﬁgroximated by

wher ei pecte ance” can
dﬁb%mﬁeﬁnemOttmnctmt rEoc ex:miplégel hessegt ehitiag semartiicg will

| abel sages. t hat uld sh to hear about

o oSG nErepteapdDT Hige oL i oertBererh 4pd (ereafer, the
n&%@ﬁfrﬁtlgl‘i’ Faphdly Rlebi@hdel] Thitds @%%ﬁﬁg%%eﬁﬁﬁ i rﬁfs‘!,@lr fHeRYisth®t much
a traveling user. Furthernore, one utilized netric is

ug@emdl)y aowset paredaathauit daITImsysﬂuatson is bietier apbreeimafedrhy g inos-linear

a tin I n.thj
o S g O AR p £ 2308 BB PR ARl B repiary
| R\RIaSesaintil HreeMeyY thanin€oNRe hiRetiBSddiarexaes} ﬁié 1ied866, Yafter
for each nessage fromthe probabilities inferred that

t Whichateaully decrpases aPRP@IdEEON BDCEREBHBIPEnSe £ost function can be

Cgﬁé{}bf’ ﬂla‘té (l.)r?esocf' rfléjﬁ/a(iigf%gégt %éreggﬁgtw ggt fuﬂcﬁcﬂg th linear and

I ous se tion, rovi i'n accor anc
mnmhhha& present i nvention. For instance,

cl assi f| catl can, in de an autqmatic search_for ..
Conbi ndbios ey %P&@S%ﬁvéffﬁe PHORIALS 15! CAR R Bt g fkelihood

that it is of one of a plurality of priorities based on the output of a classifier, or the
most likely priority class the text applies to, also based on the output of the classifier.
Alternatively, an expected time criticality of the text, such as an e-mail message, can

determined. This can be written as:

EL= Z p(eritical )C(critical,)
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WO 2005/ 045740 PCT/ US2004/ 024139 Dbetween cl asses of
features. As an exanpl e, conbinations of speci al

wele®biosTed ons, structures, and so forth, w thPeDUS04/024139

t hat have been found to be particularly useful for
certain users can be searched for and utilized in the

(o i fi at'on roc A .CO atio f two featu
TSR E L R GRE R iRl DA D R B otk i S b 2

t bfiteealiby £, Eﬁeﬁrhltﬁ&cﬂi) is3hé edse irRfAod Porasktdalink @llleeéntlc@p@' i34hd n is the
forth. The conbinati on of features can —enab

i 1087l atper pherificalibaglpsses malugosef Thatos ﬁm}annsalmgy)b@enear or

i ﬂ@f Hl\f&q QM ﬁalg bteghedéjs%rgb@(f Ilnr% [ cgaqgn%rgge tkl? gtf,nctleﬁfsglpnaegr the cost

movi Nng W ndow i n
Elelbﬁﬁde%ﬂﬁ&SQﬂ ceasthiti efe dfdbs*@ Qvithoithé. nﬁbﬁ’nontlﬂferaﬁﬁﬁ@@onsaﬁre rate of
Ci g?ta is.timed out, and new data is brought in.
ossshangesith delaypd Eviey pleposessias of therfextor@ﬂ@ammmarw
Ofieckd¥Be Qﬁ:%g@n(ﬂﬂ oh M unt Bﬁdé}gﬁnt specified in a
message etermnation ¢ assign features to the
nessagh theabsecaherbe=ut dpetifgtg that thees @b aaBi thiogriorilodlasses low

ex le,.the features assi gned nm i ncl ude: toda
mﬁ‘r{%ﬁgﬁﬁﬁthﬁ FXIPFGFF?]§°SStQ§‘B§§ ﬁ%?lﬁteé?g@ht hours, t om))r/r ow,
this we _t n a yond

Thi s enab? ‘9 mc ﬁg ?{e}?]”‘ﬁ"g)srrl i %‘i"z B’e Ggcdl,,)
aGRMERCYC Y fh'% e%ﬁéa@&f:&rt}cghw S 3G Redtab 1?@1% cpst function of

classified. In genera assification can
oew tricalinemefsagdsds s@fte vencibib lmzemes consi deri ng
whet her the event is in the future or has past. Wth
respect to future evert B(creicabsi(@Hidebat hus
sender' s reference to atinme in_the

gﬂ s the
e B e of TPl adethean b Rupresiedat aiestion of

CtﬁBeﬂ;Br%%eE%nhB&]ﬁgr&t ed into the classification
process. For 20 ‘exanpl e, an organi zation chart can be

utilized to det er@knreJ‘ %?%(y JJJH?O ntmg h!gh’§fazgu| sl s by

the sender's | ocatio h| n ”tg char tic

f.eRt ated. into, the classifier. To
accogrrlr&}ggat%ytag‘fg? ngrofe Syisayssthe fREVEEST ir es nay be
nodi f i @ther depanel thet ARoidnEvADid @eiicTbr faARINE WIS hents, such as e-
and/or the Iangua e in_which the nessage Is witten,

gl miepsagss.ibyAmpatrancsr YW hils i dissussiom adnow &rcuprd dngirideity as

| » S
e e e e s
alahde acemnplmsd by l@eting b catdfoninanfdiderpetfigh MBsbroAce” all the

[ nstéx and pt Her sources of informtion,
e ' SR Frpardinge herelnor P8R o) ‘Bl portance” can be
&%ﬂsﬁlﬁiﬁndde CARItBHm&LE B&ﬂ B Bdsed 8h akbARY lQbé‘Iaer&@?ges that I would

considered in the classification process
ivéisk thleag abput| within A alagwhjlertmrelpgrind o6 deteneins ag&:asﬂre Ifor

' this ssa be copsi.dered as
IS e e &
ahetfe whrgend}fbﬂtﬁﬂélcnﬁcdlﬁiﬁﬁ 98 @hab eRhr depnaAtiSIHOr UeHBRBaking,
of, peopl e nmay nore inportant than a nmessage on

£

WSS artuﬁéoqgg)gr IIP gn% 3spthe elapsesl aredeleeledijccording to different levels of
QREDRY aﬁ@ Ebﬁgﬁ&ﬁ Gs G kx e\é\{etdgl %&1%2 E&rt et megs%gg fdehe

criticality be assi gne
probabilities 1nferred that the message is in each class.

Extensions to criticality classification, as described in the previous section, can
also be provided in accordance with the present invention. For instance, classification

can include an automatic search for combinations of high-payoff features within or
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63 WD 2005/ 045740 PCT/ US2004/ 024139 on whet her the
sender's nane is recognized. Criticality may al so be

w@s®sgeedd dependi ng on whet her the sender is PCL/E§2084/024139

or external to the organization of which the user is
associ ated. O her distinctions that may be consi dered

in classification include the length 5 of the nessage,
vty erar classesef agTdave Beaamals senbiaationielwprsial érstltlﬁéms

LE%{Elﬁtu?esn Qﬁ'&esd hritd Wltﬁih@orﬁyﬁl%?ﬂeﬁ/e el ?cﬂﬁg % B gﬁﬁbﬁ’lﬁﬁ’? useful for

me criticali I nCrease the nmessage's
[ dm@rnt msefsecan I’Eerseaxmmoe ancbhﬂila&dﬁn ﬁlmﬂ‘asalsﬁcéitﬁmmemsmgA
soon gfht away sqQon as po i bl e, ﬁ\ AP, "
1@@5@4 q ﬁ‘é(olfgatureﬁh%,re ered @s aideablgh g\é}gﬁa@s ASpmabination of three
Cfeht'ﬁh%% re %ﬁéﬂgﬁ) A JH? ahg @5 ?ox‘ﬂf B RM R AR off W& can
tense may be consi defed as 10 coordlnat|ve
t amkls isypeciedi ddabsibyadm ases such as get t oget her

il g\{;\llgr \A&Héngﬁw'} and f;.p bg?ﬁ]ggcgf\ga gxlelﬁﬁﬁg %J g%remental 1n§¥x1ng that

r&ﬁﬁl@?@@ Ho@ﬂqgcﬁfmbﬂﬁh NG assHHE N TAR cRalfiBOtht cRYEHEd t8De routinely
froma sender proxinate to the wuser in the

orefrastiedasd dd d@taastlmed@yt ahd oewalatronbiagghtad. i n t he

cl assi pr c |on .
descri 'I]r; ais%ﬁca% @8§ Sgs ala%eéooe%t@lﬁ %Stggmfl% rt§% d%‘ %nd time of
1 @@h%}ﬂ%ﬂﬁﬁhﬁﬁ ¥isdpel Thad @tdrndiR@iod e a@fgnafeatures to the
high-priority text, for exanple, a text that has a

| nRespEhBhetCFbereilivgd by ghe Prsstiart Jormranapls, thefaptures assigned may
dl%fe,fudg et%d%yh%/ﬁﬁgiollogr h(g{rr]s ?ﬁ(ﬁ\ 1{[1 1}1% t h&urb %ﬁﬁﬁlﬁ&rt thls week, this

erm ne ason ng
by nihd alkdaait ng)nﬂahmmeybndre’-rhrslmam& theekssfjaso hate 1n§proved
al so | nmpar.t ant ert_a user

g ci de wh %g f\l t : )
C4csEraEY MolhosFpesis gasssages fat ysstastiieh ol gnpae clagsification
ViU st NGO NI EFBE kefedeRled?l/cRX @&R‘ll(ﬁanné thgﬁfé?fh%l eve is in

cost of distracting the user fromthe current task
b‘énerfgmreamdraespeetd Wih respeat tafivute avbgs,tdaseificatiani thad considers the

e is deter ned.  Al.ternativ rious poI|C|es
G SRR THBY 1Y SR R o kBl BB These
poI i Ci @ﬂle@ﬁew*}@athﬁlcm% 86 intedrhied irfto A d1dssBRhti@process. For
platformarchitecture, for exanple, that is described

| examnle aerganizasionshert sonke wilizeHde dotprning hew inpeltange message
1s bg/%ﬁt enrgigr o%%ﬁgn %ﬁgll tLe %ﬂar#J p]?%{gw??yfegtu?%tﬁel%}fl%%gltﬁ%gated into

| Os

gﬁﬂé&[a&mﬁeﬁ nrr@ bﬁfoﬁnmditl%i&: dllﬁferdnotanguéges sha&anmsahe)dbwnbhiﬁed
the delayed review of a_nessage.exceeds sone
p @egél@guomu thetom gig| theieader gulon the lanzwggsiin Sthighdhe gypssage is

ggfgilttgll?og]a‘éggk tﬁcg'gﬁ%/ I(/eci:ﬁg% él}%gs 9@&1@@ éi’l'f‘ fcﬁ@ér? 119\991@11 %%sages

such
B3 stordd, as whedlr asiothdNEvahingsint Imenm@ltrul eex bea:lded)n\ta Ietmalband other

aIertlng Ais t ee ectedv l%e of aIer(tiiﬂ%f ECA ¢

S0, Hasaasetion Cen B PO ed o et Ssapesiaad pfi sourees o

t rAGSHRA] QRth 69 SlocRESIREE ahado %ﬂt}h

In general, a sender-recipient structural relationship may be considered in the

classification process. If the user is substantially the only recipient of a message, for
example, then this message may be considered as more important than a message sent
to a small number of people. In turn, a message sent to a small number of people may
be more important than a message on which the user is blind-copied (bcc’ed) or

carbon-copied (cc’ed). With respect to the sender, criticality may be assigned based
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communi cating a nessage. 64 WO 2005/ 045740
PCT/ US2004/ 024139 I n general, a user should be

wa@b@soedsmwhen a cost-benefit anal ysis suggest sPCTYESE2004/024139

the expected | oss the user would incur in not

reviewing the nmessage at time t is greater than the
expected cost of alerting the user. That is, alertin
<Honhetherdhe sendgrie naweiy recegrmredeSrsicalifyapay Hsebe @elmg
FHBSS h 9208 (RIS BIGRD ISRt B BTG v
ubeunsedfis d3ecibiedt at the current tinme t. The expected

| oss is_as described in the previous sectlon of th

e
descr i Hiebfistingliney dpat lrtaw@ea?@wéerfe@ ihelpsti gHompluds thgkength
tdﬁhmgsagg & uéétﬂ) §h5\tbeb¢§;ﬁ% tectjeg A’Mdl \kh&lﬁér% user’s name is
review th nessage on hi's or her own

Théhemhessage.i harmphgahisbyiated twith tise r:rlsdfuhm uhay ercesaat thy: rhessage’s

al erted n the expected val of alerting,. referred
DBPREANGA TR CRAMBISPATS SIS SPRRIREC-0R QEEBt away.  as soon

3&3%’0&:&191@ ”SUSPSAP' > bRYSd&ANAE R8T mhP AUl 118 nREsagBhRIL Lical.
the user of the text now, as opposed to the val ue of

tWsnga o€past ganisews agnpired tq@@gag@se atagbecnndidmed, agwe]l as

qu)togf Ig%tb\%ltgsgs SEQ?AP edslg_ghragegséﬁc of; & g{o tﬁ = ‘a-‘rqggﬁsfecr%?t and so
tdie Exaartod jdksBaiPhal MewvetSRE pﬁ&wywanﬁesgatge PRsHaee | f
he or she were to review the nessage now, upon being

dFRiesIHing £Lembstiors speh a2 shortxueption 5P @tsender prximate to the
%@ﬁ%ttﬁg Wrg%ﬁfzaﬁén Elpa?t %? Fal 83 c%}ﬁ%fag&a th%%?a%?%r%%tgogl ;pr})gess.

some I'ng a
m nus IaGhe héra seotmaifede @@Sﬁptitfn pteeisen greliaseibed fhaBprovide a
c nsi derati on of dlstractlon and on_the direct cost of

rfm%@mwltqnﬁa ateriethp {5 Oofa i Snprionty textePhekagple, a text that
'}ﬁlfs %rlﬁ\gflh&ﬂi & H&Hgslﬁéﬁ i)ﬁ %ﬁgﬁ%ﬁﬁﬁﬁ Qﬁsé?%ev' el Hﬁq or greater than

t oget into a sin ert
i anthoasheldi determbmdtbynd detsiqui-theoretis agesning Himt ad, beyonddmowmg
rmat i

R S RS S LT LR e
dirié-LAGEd] PRbsSARs Hahé AR SR laad iy vﬂéﬁf'ﬁlg'igcdlﬁﬁg COskil, abr

an alert a function of the its inforndational
cEApIpEX | Inygen¢ral, e st digiraaiiegithe vaer frdm tevarsht task being

depend nt of t.he EVA of other
Fred IER AR Ty BRIt e RRGRIRL, &1 071

t he vaAlﬂ&n@fﬁveajz alatibtgpdliciseor AbBhl add sbiitLioNessBgemMoyed.
at tinme t and_ ECA(n) refers to the expected cost of

rEeay p%ﬂ?%@ndv@ﬁ m%ﬁ@%Wﬂ@@@é@é@"wammatfw arahifgepire, for
L RS O T U
n rressages, vvher ei n:

» Setting a user-specified upper bound on the total loss. This policy would specify
that a system should generate an alert when the total loss associated with the
delayed review of a message exceeds some pre-specified “tolerable” loss “x”

e Another policy can be a cost-benefit analysis based on more complete decision-
theoretic analysis, such as NEVA = EVTA - ECA — TC, wherein NEVA is the net
expected value of alerting, EVTA is the expected value of alerting, ECA is the
expected cost of alerting, and TC is the transmission cost associated with

communicating a message.
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NEVA = YEVA(M, t) -ECA(n) . f=~ 65 WD 2005/045740
PCT/ US2004/ 024139 It is also noted that in order to

waledosnsime t he expect cost of alerting, it i s PCEUSI004/624139

infer or directly access information about whether the
user is present or is not present. Sensors can be

enpl oyed that indicate when a user is in the office,

such a%l seppiph aruser Shomibbealater whenss eskbersiy gpalysis suggests that

HRWRY Sl ted lt)ssstﬁg 'E]séi*%b’dlﬁ&ﬁlcﬁfﬁlﬁb‘?% \?1? ?%lpé fessBeat time t is

probabi ity that a user 1s 1n ce can be

agsatgnibdn ﬂ& expbetad tosof afertirpathe agdri Thatyis,oatertihgehould be

congut e{ij for exanple, such as the tinme since |ast
PYedifrouse or keyboard activity. Furthernore,

scheduling information avaj}ah}e.ign a cal endar can

al so be enployed to nmake i1 nferences about the

diveeramdel mrtble dquotfslllwsmf mofi-raviewerf thentdxt a a cvoast tihes t, and EC is

t.he co of  for e to,the b

P pERei b dRhE TS B T bk B Ty T spected
hew Bus negchsewﬁ%e bﬁew@hsr@&idagom&a@sbeﬁﬁo@bout
interrupting the user with information about nessages

wi t h hilgietdrnthe abotd foalblagion nay noaihe the mestsemeate,(sicg the user

' \{}%lle etnnt r'e V\h%wdtﬁg hlsessgage %%l}u%\%) }t?? ﬁg%gﬂ@e@g%u e,re%oaei, in actuality,

wheub&rshbiig gﬁﬁ&ﬁlly Be ARt &/heR liRNPB&ed vaDe aRalBging) &fbrred to as
soneone, or at a neet i (g at anot her | ocation. Several

Y Edess ropitivs. dbe qapretedoyainarf aerng shanld ugsewssder ghe value of
Lﬁ??ﬂﬁn tl‘?é:ﬁd v bf %E?éxt Iﬂ?ﬁl Qi\olg)%secf fR4He Vé)l{le aF {(h%rﬁ%er% ﬂg the
en be

rat ed ayesl an networ k can

uhedshgelteron tlmfﬂf cﬁwn,nwmjpm alert, nfieusehe eosabObliertmgu SRS Gin be
actlglty An exanpl e of such a network is depicted in

I n general, a deC|S|on shoul d be nade as to
mhen and how to aIer E? 20 nmesgages and to
provi de services based on fe ‘eWence of expected
Ghhdre@atll f.Yisané ex;&é%ﬁ‘eﬁ 1865 dfYhd IYSGI' F&/@évﬁhgﬂ% 1&RaREif he or she were
perforned y utilizing decision-nodels, for exanple.
Ftp gevw\yﬁhqelewaee hew| weomdeeing elgntedms pbpased tmELragenhwhAch is the

DR PR RS Pl TRl D sl T ORI St b
deﬂh(ﬁit bBhg abd] miiseIC,Uhé eXj@cRd¥s&Iof aledted BiREd Higa
current activity, expected time criticality of 25
rfeggidgedion ghdistadiongndndhe fiiert sapef theriganshritting the information.

commu O, [IRS@kdiiob: f]g]d:n'l Qeveral me@%%@sé E&%@%ggp dﬁrogether into

vari agﬂzes repr ésentl ng the current tiron
i andihglercompotfind dlett. Resicwaily @i@matioh iabdutynlﬂnpllemtageé in an alert

alternate ness ech ues, Furthernore, . 18
i“é‘n&?dﬁ?fdéaﬂfyot%g AL plsE < i Ea B ru AL Bvhe sbelipisage. Such
1ﬁ§1§§§s i dfstr8l&@] ont dn We @ BpreseRRIIA AR akiNg i SLAP a‘m'aﬁﬁ‘m function of

aphics content is forwarded to a user w thout
gha ghifaimamnekermplgathelt nan e essened that the EVA of an e-maﬂ

message is independent of the EVA of other e-mail messages. EVA(M,), for
example, refers to the value of alerting a user about a single message M; at time ¢ and
ECAC(r) refers to the expected cost of relaying the content of » messages. Thus,
multiple messages can be considered by summing together the expected value of

relaying information about a set of » messages, wherein:

NEVA=> EVA(M,,t)— ECA(n).

i=l
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Alternatively, decisions as to when and how to alert
users can be made by enploynent of a set of

wais®sospeci fied threshol ds and paraneters def i PCTIYS2004/024139

policies on alerting. User presence can be inferred
based on nouse or keyboard activity, for 66 WO
2005/ 045740 PCT/ US2004/ 024139 exanple. Thus, a user .
can bdt il @Qied that purder thrdstampingsho ernsriegast elpleréing, it is useful
i,nf .st f Vi t n bd
R uef 8Ty SRoeaf gty o B AR RF b dpashPbr s o
rtdevi. t Senkods|caibe @mptdyied ithiat indiefi€vhemh asdrii the bifice, such as
occur at lower criticalities. If it is _determ ned
dpfared fensgEeind Ryeyte WOHATF-abow epus EGUghdees raRot arglable, a
il
SO ARY B ARl i SRTRHL P dolighds b LRE BFsel Rty on
ithe osidputen fforcexiairipda Isiithyasshe nntdmoes’.ﬁt obmvadrrsouse or keyboard
i nt.erac th the conputer Furt he ers can
@5&&% yﬁvﬁeﬁmﬁ@e aﬂaﬁdgﬁa% HfOsptIoBRYa & infa leniar papalso be
éd 18 SnakeNffeidicBYasouR B @ atde! dhb @@pbii¥ion HPA(hi’Elﬂ %hd to
ed | oss, and value of alerting the user.

nmmisiﬂelctae icosts aﬁﬂ)‘rwardarhgmmageﬂysheemen’ay ddfezent @mqems e
when the uyser ected, to return that .it
tF anst ft gt RS GY bhgybELds oM Bung An bl pbout
hffepruptih theHi%@fwitﬁ iRsREAT R0t MedsHER: mﬁhhi%h@ﬁ[b BRicality. It
achi eve | earni ng user-present and user-awa

@g%th@ rate at

gantb@rrn@owue & ipferentipd dg@@pn@mkmg) ahow ethether
w 1c I § erI 1n V&}:O%(l ng Mp%? \gllt; tl’?é}?hé Sse? xspo Ct‘]g (%%)?10{16
retur i CeR Y evi ew ies WI

tspieﬁl@n@h&ﬂhts@ﬁleb@e tdnam mEh&n@M@ﬂﬁﬂldchﬂi@ tSBvéfal tlasgkes of
determnation by the system may 15 be automatlcllly .
ideBge gan be g §?%t%$ss?ﬁs Grisgr w@é{ﬁt/ OF B A e focpgpef attention, as

I S
B e R ER O o e Ay S el Tt ming an
tihfrerive aboutshsec’anctiapl. yAt exdringde nEsshgastwdikds depided in Fig.
g@x al so be inforned that his or her nessage has been
veyed to the user's nobile device, and so forth.
Fig. 113 gelnleﬁ&tarcﬁ:fc%%n?shﬁﬁidﬁ%drﬁhd%é th Whef BRE haW & Glert users to
priorities and performng 20 al erting decisions based
anessh@esmnd ¢ pravade senwaesdmsdhm &enh@rq@pes’éﬁmemﬁd éﬂt1¢?d)1ﬁy and
Ji&I L anat i

e Bt P ERAGR Ehe TR Fliille SREPANAG 0! Hmpte

AGES., 16-18 418 nﬁﬂhdiﬁe Uidemsd itlastrand h@mCHueB dadision hhbﬂblstcbh@be
present invention is not limted by the order_ of

a}e,ttlszed temakeralegingsdasisjonsi f l%dé@m’éﬁh’é @ dgristonapedeh fas dlgpisions
'eﬁ)\éﬁpﬁl't ﬂtlﬂg\%%ﬁﬁ 'ao%u)iécrﬁ"lr ecmr of a‘%ﬁ(/ﬁ}é géc%%tlme cntl%ahty of

concurren er acts fromit
dﬁsssafgé:semd]msebﬁaleﬁmg deparjihgon theasmnsaiiidatiods mndalhg Fig. 17

art w under st and and. reci t hat a, net

it el tre Tesapyretting SR a’fﬂ’cé%"“aﬁnéé}‘“‘r‘ e ol

| HrRbTee P it hAd 8Sst OF aﬁé’rﬁ%smes Rehrifued. ?ﬁﬁfl&more Fig. 18
di agram Moreover, not al ustrated acts nay

rle q&Pameidd ttQ)ccpmspiee fherrosts aﬁmcmwbwlg Joskes laé"kdehfdafﬁm wcﬂsage
E%h ngmsfe ant grap n}\{lgg gon?ent is forwarded to a user without the graphical content
being present.
Alternatively, decisions as to when and how to alert users can be made by
employment of a set of user-specified thresholds and parameters defining policies on

alerting. User presence can be inferred based on mouse or keyboard activity, for
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30 Referring to Fig. 19, a flowhart diagram 1974
illustrates a nmethodol ogy wherein priorities are

w@emwsnst’edd and utilized in accordance with theP@r/eS®N4/024139

invention. At 1980, a data, such as text to have a
priority thereof assigned is received. The data can
be an e-mail nmessage, or substantially any other type
okadpleaThus, bawer. cantberogied to BPuMixezbads ouslrHmg for mferred states

004/ 024139.. n r the data | ener
BERE Grr gy O Sl Chabicy iRk by ERGLE Fhue
AdEity wmcwny ack88 viaseih AT tekewilNbdcupht 18wer auhfaﬁﬁesenfn is
trainin he classifier, as has been descri bed.

QPateripi rthatyh@usetr Hencd available hasechow thedirne et abgigntially no

kDRPGRE S8 bR et phdlestst Fhgly e fuaReRRoH o e

exgeatoeder of @B calfty mdin tieviserteddms Reinttadcn wath the compaat
tinet is determ ned. Thi,s determ nation %§§|d6r§ .
Frgh é&%@é{ ey GESPeF IHOWIRS 97 12 QINIONS @ tign ot quantities

Wﬁ’(fl#(ﬁlﬁ% g&f t(ﬁ&ﬁ%‘ill ?ﬁr%%ﬁﬁgﬁm«%ﬂﬁsg Qﬁivzﬂﬂ@ EA&fing the user.

tex out e|n
alertes no’aﬁcatimasnnbbe al edag:systcaﬁmaﬁhlsd e88natawhex mlmcdsedls
cost of alerting i.s determ ned, Ras al s

b
GaBEFDIOET: SR U Saranamiys B S Hiirs Reoeige fo B mportant
ia%ﬁge thRRr RAxBEAEA td l%td?ﬁdﬁnéicant lgbeachiév@@b§ 1ck88Rg u%-%resent

the process proceeds back to 1986, at a new current
Bndwiser-awr patieati avgr back The u&@&@n theep sigesypleblerotieigs in terms of

UG53 she o Rergh 2 wEva & P SR O S A i ithou

SRl 8gedab tAGR0 ThaBxp&hangte tdfeain HberEXRES Bfthe@$fem may
outwei ghing the alert cost, then an alert to the user

be auignaicaly ceysyediv sngders b ighly weenignessagercfopgtgsenle. In this
%ﬂann@? n‘?%%ég stegdécfs yescgve%ed%%a??hgﬁ/ ﬁlteqmel i8 g;? Wied to retum such
user can beée alerte ctro

escrr’be on an e

dleatieer BBS e£h @plyatoahé mesdapey. i Ehe sehd@ indyndscclad mﬁomﬂ&é tthat his or
the wuser should be alerted of a prioritize The
eE P oiF BotlBArCER <P At YRS Bt Tevice gl sedtian be

a pag
ety AR L T, B i
laddrting détigipbsbdsed an mlﬂpncmtleam atoeotanonithe pdesentceyentionc NWhile,

3oy DubPa ot il e SolBpts 16 osB iR iR decrived a

iafepicdBE 4] 1GR9 be hRCrst06R A PApprédMted thaflht ppdsentdReén®ion is not
focus of attention of the user, for exanp Such

limised-elt therprdenofisets] asfsomeagtsynas in W?@éia@lm mti} tleg pregamt
QS ean% %sgccglr c?ﬁ]i}exoe% rsI 2511% %h@%@gﬁ? %ﬁl Sﬂ.’ler alcg from that
in Fom an: onl ne a

rmat 1 on

@hﬁwlﬂ&md dagurivdd herefr NEdradxamplel tHosasldipd mythel a:tft Wlmhéerstand and
deci sions about relay |nﬁH%nfor t|on to a device,
apereciate thahpmefhadelqgyrouidplteriiivalyibe rapreseniadeas a seies of

Iiﬁ{e?regd%daététepg} Qs RS nﬁ 2812 REiRGHIO rM&@opéf AQYl1iifktrated

e prioritized text or other data based
acts may be required to implement a methodology in accordance with the present

invention.

Referring to Fig. 19, a flowchart diagram 1974 illustrates a methodology
wherein priorities are generated and utilized in accordance with the present invention.
At 1980, a data, such as text to have a priority thereof assigned is received. The data

can be an e-mail message, or substantially any other type of data or text. At 1982, a

67



10

15

25

30

routing criteria. Routing of the text can include
forwarding the text, and/or replying 30 to the sender

wORoobhes7sext, in the case where the text is enedT/UST04/024139

exanpl e, a sound can be played to alert the user to a
prioritized docunent. Alternatively, an agent or
aut omat ed assi stant can be opened (e.g., interactive

dm’@plltaaﬁm/&hezéat@l)s geTiheted; Based |q>e aa@mtﬁer,@aﬂna&b@@ahesmeé
L R AN e R

fleeh HedopBe®, the prioritized docunent can be opened,
such as being displayed on the screen. The docunent

can r ek preorfip efithe dpf is thearpuanug ot 1974 Jireindicated gn F’fge29 this

u t I
REMTE prRES SO L4 19 F00boss B AL 0L e
i1ossvdfinoh- rbtzlewsﬁd]hesqimayedcureamdhﬁre zcmétemhmgd | Bidatétagnination
t he docunent on the i splay. 5 based ozﬁaygifrlorlt

REPEFFISAkPF BRRCted 1935 9T now reyer; o ghatrcbat ime, based on an
& %lﬁ'ﬁ}?}‘ndrptﬂaﬂﬂgu fr'vﬂ 1irEdiBw 1Ry R4 GO el wﬁﬁsﬁrﬁéﬁ%‘zﬁeﬁed as

aspect o e present invention. The syst
200 beern dmbubl@is At P8garmen20©a castobf alertimpsisidbicemin2@04 has also

t. the 000 an cl assifier
31562 IO ol UG 08" BAUTERTBRE RS A7 fetp s made ot the
RIRE E$59N aﬁ’d 113 prOoSPPRUEL&RIS bhEIOR BSOS curRAtERES
medi um t her eof . The program 2002 gener ates a text for

itrpegedingttmck hel%%a@ey b¢ perfaoed simleas tlpmgpmsm élneu@imcted
n el ectronic am,t hat rec
AL bR otone PEFF R Bor (BER AP sl at [U Ll
a&hphgd rU%()h fhelexpdie PIDSOGI AL RHiINFRES a@ﬁ cobtS thefl@f @lettae @Ihe user or
above, classifier 2004 can be a Baye3|an

Ither systpayis parfamndortl 9% ct or 15 l\/b.ChI ne classifier, o

r
ot her s
out put THE Syl FURETLIPE o B gt st 1Hiont BRI, A pscr can
derylernglt dnoan evlectth)n&?c dosde-tasakbdn blearalteri, sshichdndieges \bhﬁﬂthe
gfsgl?{ﬂoggld%t Qtee Cé‘(gl)(?{} 1%13{}I ?qr%ﬁtt hg’flﬁ g\%tctgéglggg\géé@ wgmh the user is
SaYé%e?irEaﬁ%Q% ﬂa%lexu %Elhﬁ&#ﬁgi@é?%&ﬁi’l% t&%ﬁﬁcﬁ{eeé‘xc&her%%ﬁﬁwm&ﬁons

engi ne and cont éxt anal yzer function toget her
avedalidy agdesoribed msp@@tdebtﬂ behmy. Athrprte gantr dnrpnargcironic device,

Th stem 31 des 0 zer. 3122, .a

SPEk B B REE 2% 8 e pheicre 58 Bt ogralet gty BEGn R agpeted to

nfetdehiiaé toOIRfeTRMII6R Shdut tt}tm@uzgibnl\ﬁnfa%é’cﬁtask 286y 10R4L8E atRntion
priorities system 2130, which can op erate as a

rﬂftthfF pesat fop prasenle-c Suchuiniprmgtien ggn h@m&réﬁsltqnéﬁr wcertainty or can
%tdccés%@#\lhgﬂl cﬁkﬁﬂ%%ﬂfoﬁn%t%nos%gﬁew Tﬁéi?l} : r\?élq%ﬁ ﬂf)ﬁilgi?onlme

are integers, respec
&ﬂlHndelS ferasx aflph chrebe ai@terd&d cbﬁtr@l&rﬁ@f&fﬁmlﬂByed to make decisions
blishers,. while the sinks can al so. be .refe d to . as
et

em e, cinformation {6, devies. qushcas a yetification si tchgs described

lﬂqn@{a%%ntbeldwentl on. There can be any nunber of
sinks and sources. In general, the execution engine

2124 chlevieysn h@perﬂ”cpmmﬂlbwrrsutnvmnhc iprigrigzexd wpt or other data based on
routing criteria. Routing of the text can include forwarding the text, and/or replying
to the sender of the text, in the case where the text is email. For example, a sound can
be played to alert the user to a prioritized document. Alternatively, an agent or
automated assistant can be opened (e.g., interactive display wizard). That is, the agent

can appear on a display screen, to notify the user of the prioritized document.
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referred to as events or alerts, fromthe sources
2126-2128 to the sinks 2136-2138, based in part on

w@aroaiei7ne ¢ i nformation stored in and/ or accesBEUR3004/024139

the context 30 anal yzer 2122. The context anal yzer

2122 stores/analyzes information regarding vari abl es

and paraneters of a user that influence notification

Feg 1@1r@rrenﬁic|pm@mlm dasyarept egn hd@enghﬁaﬁm@e@gﬂyplayed on the

ncl nte nfornmatio t.h £
s o SR o Sn bR This i A p S A sihdggument
%Eﬁd%tlﬁﬁﬁh&'i@l SIICQQHG& £ highéd the bHestyREthd dRutneh® theflarger the
day and the day of the week, and additiona

peRdaEie Méndolmm dispdnied. enfl/eiesntrpliy lasating He degrrneni on thedisplay
ces ers. tend to have access to in different

%g%gfﬁgﬁéfﬂgﬁgh paraneters may al so be functions of

obser Ratfeafig iade lagtm]@rma@hm ofiadex? F€n € hiti ¢TI priorities system

sensors. For exanp one or nore 5 profiles (not

2RO acerydanse é"éihe?é‘t 89 f FSGTPICEHIMBERIA. Jhe System 2000

I t
S IeR PR i B 5 erier 200" L3Ln%4 BREER Program 2000 and
shubdyssifeen 2000 cah idobudest ¢ommpuihqub giineexteyyted by a genciesser of a
being %fd and/ or the pg% 1 of us e of the device,
SAEPHISE Trome p computer Tepdgbleangghiuny 1&)“5 tcular type was
accesged iy ofaie200Leneraiddld QR 3P Iput Ao 1he HRSGE! JRM, Ime
nore detali | belom1 automated i nference may al so be 10
enggrayedcludes aty elactianad fopilipné grmphataeesi s s-moil, syhackethen serve as

h ti. ttent
b e b€ SRy PR DY aPuer it Py R B Rrer Frmerage s
idri®dd R ot 8 anslslassifierBeVa e beh Wal ?quﬁflcl&ﬁﬁﬁ:r .of Support Vector
predefined profiles or d%/nam c inference, the

Adadhineclnssiner, ex ethentape of dassifieredhp peoTBfdhe exsgupyifby the
cﬁsglﬁéﬂzbb{"é% 2n B& uﬁﬁéﬁdgb%pﬁ ?o%ﬂﬁ’ a%@ﬁlb‘éﬁ?eflhoaggl%ls as has

bei'ng "avai e excep ant notil

tbaen dexitibed, tolkbidtimatedtrthgitoukpud and/or geitidg basedeherton.
exanpl e. The paramet ers can al sq |nclud§P Lault
it

not i f | SAPINENY o deehl @ sygemmd08ilusirates grisfarense s
%%?%u%%ﬁ %%uﬂ'asantdc\’:oﬁf%kgg} ?yz%l’ HIRGGn RbefRf bcfcbf(ﬁ# A e%gect of the

erent ‘types ent settings,
psesentasvehgorh dEhessykieonsd Mo mblutlcs mmem ehalfiec 3 223 ra preference

deC|S|ons executi on en 1 and upgn whi

EbioS et 108 S G v B S M B Rt Doy €126
'2'] of ude gdafmidtiticPSRIED EICS wlscH &nhﬁb\é&a&@% d&’ﬁﬁiﬁc‘é‘h&h@%rce and
to be notified in different situations gﬁ such

We oefriorpaehen oyotidiegieen sinkhd thwuahdd, e?rléé Hah, 1138) wh@reln N
h f d
S ASHARRE e R s B R R A

%ﬁbhﬂi&gﬁ wHilH t&e @ﬁhﬁs bzﬁﬁdtlkkd‘@e egaiekiouslevga rsﬁlb&hbérs in accordance
indicating the likelihoods that the user is
dYifly @ asmeCt olcthe PERENt IRYREtIPRK dPFIRSEREe pRR UMb of sinks and

%#){u{?gsr. o %QYAI Cg e cutidy %h% i@lber4 me§mtiﬂc§§$ﬂsthQ§ Sare also

1S or er attentional tatus at a glven
wefetredi > motvdntcart dlets, panatimetseurses 2UPi6eZi2i8rig tHeomkistPd 36-2138,
lf)ségerd nq %Sélrtr gﬁc’ petlrgmgt%c information stored in and/or accessed by the context
analyzer 2 122.
The context analyzer 2122 stores/analyzes information regarding variables and
parameters of a user that influence notification decision-making. For example, the

parameters may include contextual information, such as the user’s typical locations
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notified at a given tinme. Information stored by the
context anal yzer 2122, according to one aspect of the

w@e@somi740 nvention i s inclusive of contextual PCT/US2004/024139

i nformati on determ ned by the 30 anal yzer. The
ggg;egtuag information is determ ned by the anal yzer
Y. i scerning the user's |qgation,and

and Eimmbionelifosta g HETRRTGE BRE AR BIEE gAY g ayecls and

i ¢t 4, Sudhesahté BEHcd
A B R S B, o
fEHeaveantes to andiffyrat 1024@shs. Sarh parampless manglspde dicionpof
determine with 70 WO %005/ 045740 PCT/ US2004/ 024139
pesETadionn e AUPeRPUTE LS TSIPT SOt RESUSer OU FETEP G BB ST MO
gﬂfﬂl&é @Bt f?ﬁ)ﬁ%%&%}rﬁe(&eaedt&%odiﬁe@bas&ﬁéﬁ ir3brnatléB@bOw a user’s

ar or ce p

or- ¢ one. The anal yzer may al so enploy a
Kicatios b3 cal bepdeided by acehsl mﬂi@oﬁlmsysf%(qiﬁ%cﬁdl BY§EM, on

the user is j Y t at f t.d

R B e Bl S B b o e e
Qbsies AallitenRstaahe g devict bf pgiicelansipe elas agressedibyThe user.
Information as the type of day, the ti rregf,f day, the

Hatthermrorers indescriged:al rapigaletai hedpw.clykosrared ndrigncagpa also be

t he user’ s, acti vi i b .
s s s A T
TOkipd e paimetdy Sjayardtored aopeser poofilethet vimige edited by the user.
notification, and can inc|ude. other cansiderations .. .
&Wﬁnégelw@g 08 a;y@ of predrEngfsprotijgs o ¥gpnic alieBFe,é]?%léqtlﬁcatlon
g‘fc%"i’t%&t%peséd?leern:@%qrser% % g}g@ii@%f&?—ﬁm%%c}% Btate? 4% as the user
generate notifircations intended for the user "and/or
abhbeing availaple doeptefnimppaiant hetifsotiowseor theagxp i chogesy or until a
i ncl ude comuni cations, such as Internet and
ﬁé‘f%}‘}%@’k}cﬁ‘.é@ifn&%ﬁnuni cations, and tel ephony

ConMuUnyLAlo QRSters@an WRb in@SdSQIfhVBARifR 8N Freference parameters
Notification sources are defined generally herein as
th;gdrdmﬁiaatsexj&pqu@@@ as\ie heing d\mﬁmrbﬁ? b)motaﬂle@éomaof different types
ref.ecred to. as 15 notiflicati ' .
SR SR8 RGOl {4 SEU'P U RS b P Rp AR caion
Id_ERIIBbYIRe xR uNbIE@ineD4p indusynstidoh e usevanh dnigate changes.
A notification source can also be referred to an
é”\lagqr@n@!e@énawd udg daigpls pagampters anighogethg dsey r%@éﬁ" gbe

not. ; L OL,I ki C
PR SR LI 85y SR B8 sy e
syatiscludeneh atdesgne?ad the cosis of disaiptiomasesintgd svithheeing notified

e-mail wWth a relative priori cor.res di th
R L i R
l‘fﬁ&ircath?g?@l_e §ikERhdodBat FSRePR if AntFervdtifitibns, tiedidtelihbeds that
the relative inportance to the user. Internet-rel ated

skffeentdevices armavaildble, at the likelihasds of big opberfgtentional status at a

i nforpmation that tfé}e ser _h j:

s Piteces it Bpgidet AEharaB5isP PERRELY fhe LRl o be
HeptRY at h@iveatan®l €. 25 Notification or event sources
2126- 2128 can thensel ves be Push- t yge or Lpué.l -

Information stored by the context analyzer 2122, according to one aspect of
the present invention is inclusive of contextual information determined by the
analyzer. The contextual information is determined by the analyzer 2122 by
discerning the user’s location and attentional status based on one or more contextual

information sources (not shown), as is described in more detail in a later section of the

description. The context analyzer 2122, for example, may be able to determine with
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type sources. Push-type sources are those that
automatically generate and send information wthout a

we@orosespendi ng request, such as headl i ne news BOTUSI00€024139

Internet-rel ated services that send i nfornmati on

automatically after being subscribed to. Pull-type

sources are those that send information in response to

@rmmetb@ acm ﬂpcagone of g uﬁfm Yia p&labg! p@d@m@yaﬁet@GPaS) that is a
erver

r'%rt of 3 userI 3 Sﬁlr od‘ i ﬁ)glg]? he anagr Ieﬁlaﬂ,afs é”i’?ﬂi’t ao%atlstlcal model to
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i [
51?%&#%?}0%1)a%“thr?f&t‘5nf§?&% TRty e W BO e Y eftfndar, and
iobf@vatwhs aboutsithbhederfd aagivigueThegiven emm@%tenmbrdmumﬂmfs
or, numjers of certain klnd(ggapdoc nments_in one or

PI1eEIEE S ST fSoPRESILE TeCerying 7 1951» y ﬁ@ww@swrﬁegewwg
n%ﬁﬁ@e{ﬁﬁ 4:9d 84 )51@1&319 oftfer @&{s?&éétﬁms sHUEEd B& fl<ﬁ9§s weekends,

i nformation; i nformati on sources

|hnhdatysaan|déor aﬂxeu@ccps;opﬂ/permuld their presence, their

change.in | ocat.i I.L proxim:t .g., le now
Shen 1T AopRGes 21 Pera1 11 9150 Bt bt bkl 5 i Bt
Ia8d Wk bifbied@yNMHAce ex £hpleEthe so@ted 112i6L2 128 dhdyahilhitd ¥

(e.g., let nme know when Steve is available for a
comviainiativop saiah as Interaelrand nehw oli-bagedepniupnkicativas, apdrielephony
34 u?urntwa{l(u)lnls lel dqf)ast s%lﬂe %(r)enf et Ifg%ﬂ%catlon urces are defined

Ot 111 O BT o S MkE” 13652 are anTeees

Refsthldehdrein 4d tat whith gteﬂertaﬂee eveif€ fwhifiDEaneXRIiR referrsd €das
notification action sinks 2136-2138 can i ncl ude

aehBcatiops and plertsy ikendsd ialryt gyisein gy v Proxyfeighe user, about
ﬁﬁﬂﬂgt%s semg hﬁid? %91"&11‘5% drﬂevenp hﬂ%%ﬁﬁcét%%loinl%@ can also
I ve- base as

pagers, conputers,
@Ehahn&ysiemsdammﬁs@mteons as can be appreC|ated. It

is noted that sone. tpe si nks 2136‘3 can. conve

not i f iFCREF YHE! %F’éal 9%‘?%??3%%’%‘?“ EﬂathIPfebys‘ihﬁ REOTTRegy System
4 a0RIB thAt HES &ﬂl&:@ "RHL:ER ant a)f)BhQa"% | dnYprb@8im 2‘5&{1 $enerating
and a relatively |arge color display coupled ther

ke netificatien 265igpvthe g—malhwgh ercltinelpriaity couespoadiag vo t‘hg likely

i.nf ormati on to,.,a |l oc net war k r to the.
ARPRIED of B R RAS-Bitnd i vl e Bt sl Pyl Fithout
desdd ahé esRtive impmatnlae to the &kerl. MnRrifc@réhted 6dryices €dh include
manner. Conversely ny cell phones have a smaller

diosiFraiipns tlﬁ@tldlésnnﬁ@@nmcabﬂba@ha uggiihes subsprabedee efugl as headlines

for
exaaﬁgﬁhéggfg% %ﬁ Mf& fe |n érnagloﬁfa3300|ated
Wi t h MNatiiffdatiahi Io@ menz 50@06&@1}@6(—12 2% carlthenpelyveebe pwsh-type or pull-

Gt B e et o I e el Serforii sndPsend
information without a corresponding request, such as headline news and other
Internet-related services that send information automatically after being subscribed to.
Pull-type sources are those that send information in response to a request, such as e-
mail being received after a mail server is polled. Still other notification sources

include the following:

e e-mail desktop applications such as calendar systems;
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interface capabilities, for exanple. Thus, the content
of a notification may differ depending on whether it

WO 2005044780 sent to a cell phone or a desktop coP@IIUS2004/024139

According to one aspect of the present invention, a
notification sink can refer to that which subscri bes,

via an event subscription service, for exanple, to

event SOBIPUBY sHeeins (¢&t fhehmay Theet the veatilrmesagqsdhat infermation

access S determ ned by

the. conpuldte Aol SR8 S rMdn i Ch or ¢ he

notd f Iﬁﬁémetneute(p@rv;eels bpsuhtinleat inf@mMod 0RbéAAmg4Qeries;

PCT/ US2004/ 024139 sources 2126-2128 to convey to.

whi € h cbangdsén doaksed @6numniass ofeartahekings ef dachments pgypReor
2124 can d I e how the notification is to be

conve}BYE S ﬂg]ﬂ@f:ﬁ’g on which of the sinks 2136-2138

has, b%@/ﬁﬂ@(ﬁ 1{9}/06@{@“1 SochfiRdistif ges ?Bﬁéért%{ah@mgfo@ persRfent queries for
exanple, it rmay be determned that notifications
shouldnﬁem@UQmamdked before being 5 provided to a

sel ecte ks 2136- The inventi not limted.
o hoin iR BAR FECS oy i op eBo G Rep S shd ok rrgtetbd, Heir
whi ch phngd 188dtohl BRI PSS (62NV& Y RndMiveibn Dhmitheeling if
notification sinks, and in at ~ manner the

not i f iacattien n@weﬂ@r @bm9eﬁW1thm Hostdeteliag)virttheippeilability
d .
Gern Sea R Rpsrieh R S Sl E st gn gndigpeara

be 10tagiepp&d lik thixf@h supfer fulintidenneRobrterehting)about
vari abl es 1 ncluding a user's | ocation attention

devi cd hamatifigation g IOHMS%G%I 3%faret FhietoprpY e pRifigitigns to the
%X'ﬁ!nj F%Q‘Ce?ﬁr?lggéq §uch' Mtﬂcﬁﬁ%%cﬁl t an 226 %i@cd?loin@ilugé Eomputers

not i ron engi ne

ot 4si desktapnandéwilsptop sompmnts hmeihhlelrcotrqauedre rcell @horeey landline
té)g\anotlflcatlon nd so, the gltur%of the/ licati

APRSSr P25 S IR YoiRasg F?@B‘iltgrsd@ﬁv ag)pther RysieRs/applications as
aphoy Ic)%al@&i Y it idPtnb @i thé Giakd 2186-313398AbRley
t he ex ution engi ne 2124 determ nes the net expect ed
mhﬁeatuﬁnsanm@tmﬂlﬂ}(‘,ﬁtan other bfithgoinkg. For exampan deskiep demputer

and.tr

et PR o ers e AR MR GRDRR et et o

3at@Btl WiRAlr K@alvidh feb BE& VR rﬂ@fohﬁﬁldiﬁﬁhen cdub&:dﬂ@u@(bdal/network
of the information to the user; 20 the tine until

05 &9 thei Inferpety i Thus s icaenspaR be SoReyRd BY &ie %éktOBmmputer to the
t t C t V.

LRI AR, RS Rl Rhe e ety
\hitwean tedhladk and valiite bed ractioe mtbnnattmmn taaelambly Wiveen bandedth,
the notification. |Inferences nade about uncert

LS leb oIt G BIpEETEn 28 sRERT RDSIOE
;’hgyﬁ%gw&lﬂﬁmtn@§nﬁ9%%né}gllﬁbégﬂb?fek A EQréd@wHRRth&bRdhe’s
interface capabilities, for example. Thus, the content of a notification may differ
depending on whether it is to be sent to a cell phone or a desktop computer.
According to one aspect of the present invention, a notification sink can refer to that
which subscribes, via an event subscription service, for example, to events or
notifications.
The execution engine 2124 accesses the information stored and/or determined

by the context analyzer, and determines which of the notifications received from the
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particul ar node of a particul ar device given sone
attentional state of the user, for exanple. The

we@x@s08i7an engi ne 2124 can nmake deci si ons as tPRCDNE2004/024139

nore of the following: what the user is currently
attending to and doing (based on, for exanple, 30
contextual information); where the user currently is;

browcesRIGOH 2128 tolsenyeftorvhieh ofth sinky 312 b3 suthsagre, the
PCT/ 4/ 024139 i s.4h f ri -
D L2y eandcteine YO Te by dRE ARG 18 BT BI B Fon
B@ich otk sinks 0h®6-Ri k&hdsiteed selbcta@td seng thdinfarglatidotot Hor
user; and, what is the fidelity |oss associated with .
exIRlS olt Raybesdrseringd haidrotidreationsishenld bs symmarizechpsfgis being
§L§wﬁedﬁg%{§ﬁ&ﬁé§ Hi®18¥eq4ki on engi ne 2124 can perform

n anal ysi s, SUch as 'a decision- theoretic anal ysi s,
of pefterigvandnachdtiianinat tofhiosatht engine 8V24 makesits decisions as to
cont ext - dependent vari abl es_ provi ded i.nformtion
S e NEHHFEIORS IFRIVER f%}vé?%éafél& witlatios ?151_9% By what
%ﬁﬂeﬁﬁe?ﬂ%ﬁﬁ%&tf%s WAL ddnyBydS ah abSoriihdeR Wit Shel YR decision-
information and the user®s location and 10 current
dteoemici orabysistaatbe. utifiaed. NEomaxampld, He exxewion enginedd2shean be
2124 can. access information stored.ip a .user profile..
Bynis it amp o gt 1o oOR varishics folyeifi a Bigg sdpgation.
AtBRIHO ABYicE 8bhiladRRY, Hn@RANIJNAs Biith6 vafipthy 9bé& -wili@tcess the

exanple, the user profile may indicate that at a given
fifornatidreifilbere Wereteplsrtt dhpaotifedtfonengipe 134 gamben make

onl.y if the.notificati 1 e l: .

Arstion AR bR el P ISR OB o i sgsthe

aatiasel inreuhingrizanbi 6fd the seiab1é devickee davives thanpley ifer relaying

anal ysi s, or can be the manner by which the execution

drenaiidication. Jesneh & exsmimnengietHer detstmines iy nehgxpected
r. reding t g . At .

YafE of ASRAAIh, I8, R 85 R PRI ¢ ur e

2106 cue fivelieoaid wattsedssicn @lihidlisr oftdasl avabhbltamtifivaionaink;

eventing or 20 nessaging infrastructure. However, the

i nventthsraticatipna costof disBbingdbgussEr ti cul ar  eventing

i nfrastructure, Gche event | messagi ng systens

and‘pﬂbeé%B%EYSEﬁ%1?%§P%3§UQQP§E%?Text %ra%spgrt

Pr ote0c@e t{rhd Wi, th® s Wil révib@ isd Diismasiok B8 Wk MiHehbwn;

the art; 25 Sinple Qbject Access Protocol (SOAP), as
known thietpoitentiaHg camtext-sensitive value of the information; and/or,

o the increasing and/or decreasing value over time of the information contained
within the notification.

Inferences made about uncertainties thus may be generated as expected
likelihoods of values such as the cost of disruption to the user with the use of a
particular mode of a particular device given some attentional state of the user, for
example. The execution engine 2124 can make decisions as to one or more of the
following:

o what the user is currently attending to and doing (based on, for example,
contextual information);
¢ where the user currently is;

e how important the information is;
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W ndows Managenent Instrunmentation (WM), as known
within the art; Jini, as known within the art; and,

wGesneTeo al |y any type of communi cati ons pr ot PCDUS2004/024139

such as those based on packet-sw tching protocols,

for exanple. 30 Furthernore, the architecture can be
configured as a layer that resides over a flexible

di st r ivhat isdhe eapwt defering themorifisetianst ure, as can be
appr eci at by. t hose, of dinary skill within the

art® %ﬂﬁgﬁg?ﬁﬁuﬁdwpﬁéggPﬁﬁﬁﬁﬁpaeforn1architecture 2100
Cane Ut} %8h 8Mikeilfood@12R0RAARIAN [PHE S a0A/ 024139
underlying infrastructure as a manner by which sources
send vdiat fsitbatfidehty, losd aspd@atad orithabensesof asspdcifis navde of a given
manner ﬁg whi ch ﬁinks receive notifications, alerts

and eV@ Q@HAFNK. oy anpl e. The present invention is not
etefdre! 86 ex BAWRY@hginBef 84 Chi PerfOiYh AParallBis, ddoh dshiecision-
context analyzer 2122 of the information agent 5

$heoradin aaplykist ef pendangiasioactiye doiificatioas,svelnpies soexitdependent

of .t.he desqgri;pti.op is.depigted, in_nore .detai rein..
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isicHAsGhe Bre uiritll laudesis dikeisas réaéw fihfoahhesh Mdeh&nens eocation and
store 2240, a user context nodule 2260 that includes
FupgEratteyimat stagt- of i | e store 2262, and a whiteboard

2264. F-ﬁg( erﬁq%peet)ﬁte ex 'lo}ﬂzeﬁ%iné %% §4 @%rf Qgcg%sggfo%aﬁwstgﬁed in a

aspect e I nvention cah be i nplenen as one

1Bero fle b nipei tcoritepir @@ yans2 E2eia licalbif er tyysupp@it a pesssmdlized
conputer from a . nachi ne- readabl e ium t her eof, )

idReIFigaT T HIR anRYSiY-| Eﬁrt‘?_éamp_[?: gl%ﬁbplg%ijepﬁéy Pdeess aicad a given

oY, ?ne%%@%préf% ESbORGH fddCRk hzﬁ QLGS SthE RSt fodtSR has a

such as efault notificatio %references for the

pseietermored imgtoatanee lavels Suclp mdbinhaionwlain bh uthredos a baseline from

edi.t.ed and di fi by.the.user. The preferences, stare
S99 Bl TRSen BBt ST oi el B By Which the
IeREQHHOR eh@he 2N 20 ALRABINGE Bowal v eNERI Y @eHiSEr 1S
to be notified. As has been described herein,
pr ef ereneding tmonpeasppaiof thespressnt inyentony thd notifiegtion platform
%ﬁ&%@ﬁ%%ezﬁ% Aa%q;ecc’oaﬁgurgé %gglla er At E'ergledeg g\'/él;Ha%'gVIe&En tr'

€ user ‘context nodufe etermnes "a user's
GhysEpiilg ifadeudtured dd@deven thetventicomis@otimited to any particular
i nformatjon sources 2280 as gublished to the
wikERtIsdalrasidiure. PEch exentipg and Messagigr Sysishs 8RE PEYROl @n
qﬁ@ﬁ&xZZGZ 20 stores context paraneters for a user
such as the default context settings for the user,
whi € h HByperTes t ddtaispdrt @ackooa dHTITRY, dyHT TR extsrdionsTdsdinoiva, within
the user context nodule 2260 provides a best guess or
esti mé#%¥Hbout a user's current context information by
acCes gl RLMRELQOPIHA (S ARS O ikh6wi :
and/ornugﬁé?ﬁﬁb a 61$or sethgg %g%%éﬁg Pﬁﬁﬁméégﬁbre
2262 Windows \Masesienginstrinaeithgoro (WMI), aythewa avithéxxthe art;
sources 2280. 25 The profile store 2262 can be
ponSid@Féﬁk§§Wﬂhﬁﬂhﬁm eHtstres a priori where a user
'S, e substantially any type of communications protocols, such as those based on

packet-switching protocols, for example.

Furthermore, the architecture can be configured as a layer that resides over a flexible
distributed computational infrastructure, as can be appreciated by those of ordinary

skill within the art. Thus, the notification platform architecture 2100 can utilize an
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and what the user is doing, for exanple. The user
context profile store 2262 can be a pre-assessed

w@nasoss7pr edef i ned user profile that capturesPGUR2004/024139

information as a determnistic or probabilistic
profile. The profile can be of typical |ocations,

actl ities, device avallablllth g and costs _and 30
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| reergtdictsl el imgyistam 2304 The coméext Boalytes 2322 es illastraied in Fig. 22
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(Refhit thH‘FcaH&??re?er@H&% ¢ th@ bl Mok APIncS hAt&G (gﬁfiﬁle which can be
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tHae be@Nd E¥tib&PhreRS preféd S ed Bar HE éﬁé@ﬁieﬁlﬂytds&ls %tlﬁ%ﬁﬂgtselﬂématlzed
i nfornati on and events such as nouse informatio

Kegibarfraxample imiie IBnTHEprfpnnett i1 usmcontvat module(zé6@ determines
Mn“sgps @Hg}leﬂt c%{egp b'a?edcolfl neenc}rI 1k ec%%t'e);’tl ing g?rlf;rg(ﬁ%g%%2 80 as

sound " and” Ut ter anc
tpektishedftonhedvhdebdand 226!, forrstample nTHehI%eld@ﬁlll@xﬁ? profll@ktode?262
exanpl e. The whiteboard 2264 can i nclude a comon

SBFEYR G Paramerghoruseheucly anthe defaulicontiest segines for the user,
SPHEFER B28HRAMARHBLFisdb} QBRI TION is, #Mhsly QAR hldute 2260
nmul ti ple conponents, Inc glng sour cés an
quontidesta hestighess22 @élnnan ahmntelsset’h carrerit ebaextahfoomatidinby
vent. or. %Ctlon tﬁ rred Iflcatlon or

A ERtinE gafEpatoy, foutRe prdTe 6% 1artdltr GROMS L Prar S of

Qe efs i thOorR208D vAREIRY seABRE, 184 BleShe®f n{(ﬂ@ c¥RELGourdls 2280.
Such states can include the Status of system
CBWFWPMSQOTG 2Re2 san by banpidgtedzasibanyhidnsibes a piori where a user s,
t he enviyronnment. Furthernore, events
ale {H%r]}se a{% 9%51}%7 li}OI' e‘;( amg[

e gener ve polling of a measuring

d ev i calandkotoBet r}ﬁ@ﬁl@fsto@é/ 2rd2Scanthe 4 ﬁé—a@@@@ﬂd%d&fr predeﬁned
|nforgﬁiugn that is sent on a chan and/ or per
BRI ft GRRFUFPRPICBVRIAFI iR a5 CringniFin ortmpe@ﬂeﬁtw profile.

g?&ﬁlesc‘aﬂ bE ST 1y 81 16 ARbII S iRES, GeNAl a\!'a'ﬂtl@ﬁlff@& a8 costs and

values of different classes of notification as a function of such observations as time of

day, type of day, and user interactions with one or more devices. The type of day can
include weekdays, weekends and holidays, for example. The user context module

2260 can then actively determine or infer aspects of the user’s context or state, such as

75



10

15

20

25

30

25 (PIM information of the user, which generally can
provi de scheduling information regarding the schedul e

wo@booshes7eser, for exanple. The current tinme of PAEYS2088024139

well as the user's location - for exanple, deternined
by a gl obal positioning system (GPS), and/or a user's
access of a cell phone, PDA, or a |aptop that can be
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TECOP PRAERREER i0RE Y ol BBV eSS o lRR Dodyte 2200
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notification sinks 2336-2338 and in what order.
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%bﬁ‘t’éy%t mﬁmaﬁa{so&e&t 2 daﬂgﬁ thtlhﬁfhn%%ﬁ S fﬁo@ﬁ%{eh*}ﬁ.ﬂnple

above. Such schenmas provide declarative or mat
aboponaits, irehelntg smmpwmdtthe a@rde:danochnam@) tanecesstiie s

2326-2328,, the . notific n 23 tL.he s

S35 S0 AL dint AL Bkp “ARERGI BasicehOEHgt gnerally
SenBRude ihofRHmR h%t%bbsé?ﬁﬁloﬁ%bﬂ%ne ok hisre stk be iR orld.
schemas provide informati on about the nature,

Sugle pletes camiaiclydeitbe stgfugmisysien soadabhents sheasiaty af @yser, and/or
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on asse
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of notlflcatlons and events, contalnlng i nf ornati on

infernimghavemnton aehanes@afiopRercy sanstank oy yaEuing exeny deartbeat.
event RferdPhddOF idohfat bﬁﬁ‘ce%%@tlﬂ de ﬁérg’%r{%? lﬁgllrnatloa manager
re ity,

cont ent i nflormation, ervatlon
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exa te not .shown notlf catl

SEERE e eh R R et Sanample. Fnsri@ispt it oldgoas well s
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novel ty; content attributes: eltty tradeof

ARdPoR usesisraseess M orastitphene, Sihveary 1pptpD thad chrobe 10¢1tteonally

determined — are also types of context sources 2280. Furthermore, real-time mobile
device usage is a type of context source 2280. For example, a mobile device such as a
cell phone may be able to determine if it is currently being accessed by the user, as

well as device orientation and tilt (e.g., indicating information regarding device usage
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notification source indicates the type of

w@eorses7emt i on of the notification, such as e-PEi/US2004/024139

i nstant nmessage, nunerical financial update, and
desktop service, for exanple. The rel evance for a
notiﬁlca i on_ generat ed b notification sources
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conponents. content’ | IS t graph CSs,
tlexelevamuat/can be provided by a logical flag, 1nd1cat1ng whether the source is

relevant for a given context or not. The novelty of the notification indicates the
likelihood that the user already knows the information contained within the

notification. That is, the novelty is whether the information is new to the user, over
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audi o that make up the nessage content of the
notification. 25 The inportance of a notification

w0 efosioss74® t he val ue of the informati on cont aPCBTSI004/024139

the notification to the user, assum ng the infornmation
is relevant in a current context. For exanple, the
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fTom schema provided by the” sources. Source sunmary
iterftaapattifities. dnaldid®naa deniccmay onlydst abiyetoatealct s portinhiofshe full
i.nf or mat and
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t S opl e.10,.co nicate.with a us .
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application by which the user or other entity can be
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enpl oyed to convey a particul*af no
die¢ emiemadpiegettive swoh iffomadticarserigiting ti23&%e message includes text,

Notifi catjon,.sinks 23 36-2338 nay ve one or nore of
Pty PSPy T AP e F e s, oxt, and/or

hheRahRah ARSI idYadtohitdo Al e¥lifibatbhass; 20 nodes
of signaling (alerting); and, for the associ ated node,
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relj.abil.ity, ual cost of conmuni cation, and/ or, .
Bhaftl b e n ity RE G PO RFE Bipp @SBt n
demtbedntcRat For &aathid) tiedintgitaped el Sdxipzsed £} vAle of
alerting attribut the schema for the devices can

es
Arinforgiatippy wordh trgiae gser. Time criticality indicates time-dependent change

in the value of information contained in a notification — that is, how the value of the

information changes over time. In most but not all cases, the value of the information
of a notification decays with time. This is illustrated in the diagram of Fig. 24. A
graph 2400 depicts the utility of a notification mapped over time. At the point 2402
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description of the alerting attributes and paraneters
for controlling the attributes, and 25 functions by

waowniosh4osher attributes (e.g., transm ssion  PCT/US2004/024139

reliability, cost of distribution) change with the
different settings of the alerting attributes. The
schema for notification sinks provides for the manner
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attributes and schema templates for different device types can be made available in
device profiles stored in the -user notification preferences store, such as the store 2240

of Fig. 22 as described in the previous section. Such default templates can be directed
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reliability for one or nore uni que contextual states,
defined by the cross product of 25 such attributes as

waeges7hocat i ons and uni que attentional stat eBCT/US2004/024139
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tspEegehine, pad opitzap beth vibrate anskuing alﬁlrrhmm@eaﬂhéctém@splay for

i- ran si.on. .The cost
3SR Sl 6 e B 00 By LR TERk e W
an s ficatihecdiniddwhin theufped rightiphid o1 tl%&@[ﬂh}'zﬁ/@ & smdlinhtiMBnail at the
aleﬁéﬁenplo yed by the particul ar nmode of a device, in

40P Bive SeGFhT W}Ghﬁ?few oyip @ndiodseald) diayend being piited) tp y set of
?&ﬁ:ﬁhé%ﬁe}%ﬁgg%‘ & RREG cf GnhiR€ H‘?bd%% w1@1ta‘ie§:fﬂslé gtrt]rlﬁjtest {8t are

ser |ty/ren eri ng capabi
destionpof pmarnbter) @s patof a dgviaplefastion nﬂuc&l.tdinﬁhﬁ(a&tailérﬁng
ca ablll%les of a device, al so g n a. node.

qra 18811? re[gﬁ@ﬁgt %10{1 &Qptrel eﬁ@yl%atl\@@ch an alert is
%)'ﬂ@@é(éf ﬂ%\E Hedk@bp, ahes NS 151%%@ 398 th&fide bigh NBER E w1f|r£|i)ow for

may have no graphics capabilities. Turning now
2gample. exenpl ary interface 2500 |Ilustrates cont ext

speC|f tlons sel t can

utili le % BYAES Htrgﬁ?blgﬁ gg}pdl ?&8 F?ﬂoﬁl HB‘ 4336-2338
unsdEatss thellik@iHoodahitake uséfhﬁll@@ée@x‘emle 3bingiinffatddS@ért about a
context by direct specification by the user, and/or a

qeBtcation; Whlﬁbllé cOrEEd & the yserade teisink wxrh éhat smdexis15
%fanglﬁﬁsﬂﬁ ﬁ%haﬁ@ﬂy%bé{tﬁeg?epteﬁgen?gﬁ ?}Q:t (!leQ/q:%l ava1 zﬁiilﬁty andtcggtext of the

user - e user 1S

an@n&bItmm;rmissieneélweihﬂgty@ddfueﬁtm@dbﬁif ardeslce cas bsveddditdsned on
thcﬁl user's Cur{)ent ation. pr esent invention.is

OB it utﬁ%g‘%@gﬁoc@op ég a@%@quf@djts@b nl T@psmission
Qé]ﬂibﬁ?ﬁl f&Ponk S e %nﬁj%@oﬁéx?u@?st%? rdehﬁed W{}féac!rgss product of

whet her or not he or she is avail e to Tecelve
au@r atiribugpsds um_que lo¢ations emd degie asemonarlesmesy defddtakem

t can he loyed to

AR Bl i oo P ioha SRDt B Shdopigmavay
|ﬁ@ﬁrﬁﬂlle oomehaideity tike pdsed aﬁ@frs &8 RN Vot 'RodH) dah Biso e
default profile can be nodified by the user as
geesifiedy For example, depending on where the user currently is, information
transmitted to a cell phone may not always reach the user, particularly if the user is in
aregion with intermittent coverage, or where the user would not tend to have a cell
phone in this location (e.g., family holiday). Contexts can also influence transmission

reliability because of ambient noise and/or other masking or distracting properties of

the context.
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Referring to Fig. 25, the interface 2500 illustrates
how direct specification of context can be

w0 ppbesemi ed, according to an aspect of the prEGENS2004/024139

i nvention. A 25 wi ndow 2502, for exanple, has an
attentional focus section 2520 and a | ocation section
2540. In the focus section 2520, the user can check
one of hepetwalodesicdd dopweynicatimpindfegies dheaapitad costrod cemmvpigating
e r _Lhe user | | .aval l.abl e e Ve
HRGbRE b R e oo MR B A B e BFE s comveyed o
(IR0l eFdtleRhinple, Giicbostvbet hirludehige fe8ehssosiadlwith a cell phone
avai l able to recejive alerts that has an inportance )
fragenisypr af be cashaldisruptiondrd pdgsibeattmtionpleopisiagsociated; with the
HRr B cARRCERATE A, IR o oy Msiebar ol BofiE ol P85 jcc,ina
paricbler omasur edtehtiordibtbats are typicall Msansitbrefto theespevific dogus of

HRESGR ettt el B Fria SRR B35 e sopBoaLihedext
%\@%g‘le{ug%ﬁlgtﬁf céﬂibtiﬁﬁek)sqg"a FR%%, B¥o BlVeRGihdde. For example, a

ring a new value, or by increasing or decreasing
celé phartel etskolindit viay barliQPsha2&284s fomany serglomassage and the phone
section 2540, .the 'ﬂfl r can check one or nore of the

SRR Ve Bo pEphiss #30ablilies, i cat e where the user desires
t o havgah@hbw t& PRy ey.esh eXipl@aiRifce 2500 MAstEES contit
have al erts conveg/ed at the desktop, by e-mail, at a
spqsifpationnsedectable Dyphusrr, thitreanibs uhilizedby 8 apntesimnalyzer in

er. .or_on_a _persona igital, assistan PDA .
020 Fhn Y o R 3 RFER Y ot B BERAIGT Sy Eihonfy divect
shesficalibf be XMt Snd/ol Y, usbeRHETableafidfild) & ddstnvissdt Tk context
itself is not so limted. The w ndow 2502, wherein .
rhtheaiserganpacipdetbe pttengional facus of theriserh ek oxbsthenthe user is

SRR, RO HOR ST, ATEP s come
¢amationl eThep@sehe iravghtionu semot o diimited, hdwevepr of il e i s user

modi fiabl e in. that he user can override the default
sel ectESFESRRCE at]ﬁqnsoflcﬁorﬁ@i.t%a © Pl cpahle tgp J8¢T; 19 fudicate whether

O R8I het HRES 1Oy aftifi 1d @2 eRRMIG S PR hteithd BRH dbdires to receive
accordance with the invention. Referring at this tine
theenki 4.defd]t rrofilet(rotshaan) san bé emplnyed bnindicatens defrylbaitentional

SRR TR B R e B e s

pEETHEBin banedificaby ld@sdertdextedof the user can include
the user's attentional focus, as well as his or her

cur r edkefergaate Big. 25rtee imodanc ZoR0iiHusiratesingwhdireck gpecification of
[ . ‘ _
oA el B S R LB lngn. &
whaddve 25021) doresx@amples hasuan etiédtionalnfenadieetidm 25 BT @idvd logation

alerts n o detect. where 20 the user currentl i S.
AEC&@P&%_@- 8 AeCUg Spdiqn 120 ﬁ@ PPegEfierhoRneY TBpe chck boxes
RHIENEA s ple, 3MBENRE S hAhEORE URGTiE AaYs hihiliblea6 beceive alerts;
measur enent can be Otilized to deternine user

odisthex the user isevkrswrildidd to recaive alests; sk wihetheofhetuser 1s only

%$%fa‘bie° ttolreogéive alerts that has an importance level greater than a predetermined

threshold. It is to be appreciated that other availability selections can be provided. As
depicted in Fig. 25, a threshold can be measured in dollars, but this is for exemplary

purposes only, and the invention is not so limited. The user can increase the threshold
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Referring to Fig. 26, a system 2600 in which direct
measur enent of user context can be achieved is

WO kdosms37ad ed. The system 2600 i ncl udes a cont eR€T/US2004/024139

anal yzer 25 2602, and conmuni catively coupled thereto

a nunber of sensors 2604-2616, nanely, a cell phone

2604, a video canera 2606, a m crophone 2608, a

letb bax @526 bP directbDenterdid 2 new vabiei of ey 26k4sing od decré@RB g the

616, . far exa The sensors 2604-2616 depicted in
éF&gOE%W%PEOWgESZQeanary pur poses only, and do not

I epr eseile 18catibMse@IdOTB 4 t1R usbe&dndhetlt O AnbRef the check
invention itself. The term sensor as used herein is a

@@mﬂérﬁ,am dndagat@vféﬁrglth@n@@rnfiféggs ochave elerts wemydyed Herexample,
i n th nt.ex nal 2602

gandsgre Fer mg%e1ne %}{}/%dﬁag tehre“ de(3’519t8¥)’r1t)e}'n‘% a?t %n ag{o& o cell
phents irl s oAhel daf, whapager e dnsepersoraldipeal asbl@@lﬁt (P(DA)I device,
82 WD 2005/ 045740 PCT/US2004/ 024139 For exanp i f
epdsfath. Abis to he aemeplatﬁ@dha} thegare ﬁxal]PMF%OfééthVY?d% apgthe
%g%hu&tgﬁMggkop glve alerts on the cell phone

wever e user is currently talking on
t he céahk mpimlmemﬁnéwmrhnshﬂanam bel pméteiefdm forhe dlseekboxes

his or her_attentional__foc th| el.se .
?ﬁ%@he@ﬂﬁ%‘? bEite SR 29 a7y the Baag kbees 20 2 8t & section
954 lcgn BOLonsRIPEE S ALY u@@r Sl rﬁﬁ-g)r@ﬁl'é Bs Bser modlﬁable in that
noti'fication alert. A video camera can,

¢hearspt @n dyerride thi eiefaslttrsek:cmlfs wih hiserdet exn dvm@hellections.
ser IS i hIS er...off.i.ce

Bfertish o Brileshivth Al B biied i Redotiise it e TEhich

offic R;ef&ﬁ%@ &i5thi M8 to FRED6 NOdteiiinAtRBI0f usbCdbntdr@by Ei¥eet

user shoul d not be dlsturbed (viz., the user's focus

Sieasurempyt, forlesammiple; SPRE RBE OETBTTSENSASSI6 11!1}€5tra'?¢dtlh accordance

%&ﬁ}h %éﬂt %?ven{lgn d %fhg %I)nt\é’;?t c&fl'{ﬁ% %éi]% r} pncHJSd% thé & 8 atteI%tlonal

tal ki n onmeone” e stc e user s

Becud) @t\mb@dns bﬁhéxqumgt oBatidm erﬁeayibaﬁfoﬂ i{selfds not\so &imited,
t he sounds emanating therefron., such that the user

SABET: Daxegbmﬁ%%urﬁ@elﬁr@emewné}@tea ihad gensere) qagyssaioyed to

I
SELE 015080 T S0y M PR

theeusesanreandly ig. yzm:crgdmgrty ogaagpecyof thhpsesemtyinvention stnenferential

t hat .the user .i s sed on a co ut r-related, 15 .
SBHY Byom g R SRS Mg GGy 0 ve b o lfipmine use

absex(C Aisidesir®adien bhatr §e€ﬁo#§?ﬁ1e'd%sddbtloﬁaﬁ in his or

her office e). If the PDA device 2612 is being accessed

by th Refaseing ta Fiigs 26 amsysten é@@%lm\hl@zph tivect measvremenigfi user
c8nte t c%n\{)g a V\E (ﬁlsq Iu%tlha?edd e s st2 §1n 10 Oﬁv%lgaes ) COnttex? analyzer

[Ffocation "at IC& convey

2662, emé coinhrtmiavivel c%ﬁ@lédltﬁerbt@wﬁxﬁﬁiberﬂﬁeerrieﬂsl 25@4%16 namely,
2612 can al so be utilized to determ ne the user'

aueil shene1a0ang FHlsRICaSE 4000 A N CppHPRY 20086 KorMId;2610, a PDA
9613, o2l 02419 BRARPIBREH: ol OFnd et 5ERL iéq 6 depicted
the’vehic IS e ve c e 1s currentl

e Fizg2 6 perfat ecnhplatyhmirpees onky atdhéo notrrepresdng aslnmexﬂlon ora
restriction on the invention itself. The term sensor as used herein is a general and
overly encompassing term, meaning any device or manner by which the context
analyzer 2602 can determine what the user’s current attentional focus is, and/or what

the user’s current location is.
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of the vehicle can be considered, for exanple, to
determ ne what the user's focus is. If the speed is

wWQ@e@aner74@ han a predeterm ned speed, for instaPCEDS1006024139

it my be 25 determined that the user is focused on
driving, and should not be bothered wth notification
alerts. GPS device 2616 can al so be enployed to

as c e rEQIi epjample, 1f§1e¢ user hag rheeqﬂl nheaa26@hon,dkis gapindicate that the

1&8{ %ﬁnl rgaelaeeglgrts 0 ﬂletche?l i él 3\%5‘9 %%%%ro g tﬂé ugetxj % cur{entlkr

I on, erm n I on user

ke 6 e ctio H@Iﬁr 26®ﬂdtﬁls adl mdidateethat the desdias hdhr hEhaitentional
cont ext of tﬁ [

the user can_ 30 include the user's
fRreeen sapriping slg dnamed e cugigntiphong rcaﬁbe sughiighe user should not
%g%eglﬁlk]%ﬁ |d}1%-1;}8 ?]Y’[ﬁqtﬂ(ﬁ{hdaﬁ DfertS9 d’? k/id% tc?ﬂera%‘ﬁ@\égﬁ -for

Xt Via rules indrcates
biagiple, bbiic e 18eat's oifﬁc'ef tot deeert mledser daeruslamsﬁm hiscwé)dr ofice (viz.,

det erm ne the use ocati on and/ I
e lseatw zﬂ@ésvl@ﬁ@w@ﬂwm%mi%w% %%g?@gﬁﬂﬁg% a
{r]xgetﬁi 13195‘[ H’e'dséﬂbﬂ){lﬁflﬁﬁ bR LHBEP L Yihe user’s focus).

i er |ca ere set of rules 2700. The set of
Smﬂlhmlyzaﬁﬁmldmphcmeﬁm em A0l in2he aser BB ce, 27 dgtectoyhiaher the

2712 2714, for .exa t t.hat

et BB 3E 0ty i 0B it bl iste HORE nd PRy PUBEY, 5 fyving on
frle GeyBcfard (& eﬁa HOAuARE ehbRSi Y BeRde)diveh it tiR WéPhould
while rule 06 5is subordinate to rule 2704, and

alad eotZoneaesﬂz disonblidaathe k@yhoarde2 @P1can afpderampieyedie

?et%gr{lgg }f éﬁ \t;%:? is (‘ré%ﬁt&?}ggzl I cle(; %éheffn'éfe (FOr e'xtn?%%z‘ﬁd(he user 18
fypudvery H@icklyh@iks by EhdAdAe tha$ tHeﬁEsbﬁd foaﬁdd 80 afoOfriphter-lrélated
rule 2704 is found false, then rule 2708 js t

aftivit) endzhopldint be ppdl g srerber Kt alsp 6o ?@eﬁa#‘st%(ﬁ% £ gger is in
%ﬁ,{ %L}n% lie?%@@ce:).r ue, causes testing of rule 2712,
IChi oun

rue causes testing of 10 rule 2714.
The r iflths PBRAedayési 264 Bl iy bamgraccerseeﬁ apihe wed fhos can indicate that the

L L P SR P Pl A
ﬁb’tlli?ca'n%ns Jh%'tif%éc In$&ed RehdbRr AR HeSR 10 W }%chtéd The device

controlling). Thus, "a set of rules can be constructed
Bgrlz e al@é:re wilizhd tchdettetrhise tlseyses’s soreebattentignal focus. The

r d. Jor..ex l.e, with.r t to. Ioc t .
ggl}lgl 26:112 aepsbe tleg@ @S&ﬁ:npﬂlgtwhe%%!o %ﬁ Psreg %an? %hel'b%hlcle -
whelshETthd Pehidle iy @itfent §beiry cpeyekbiathe dskr. i Hurﬂﬁrmbﬂ&;i‘fheapeed
second rule subordinaie to the first rule tests

ahidetvehicterran dgepasidereflor exappleviodietamingvhaiibe vsep's fpcus is.
1?f th{a Is)%éae ésdy%%#hlaﬁ aiﬁ?‘% gmi Pec? eﬂ’e@g R hREnkY %%nt fifhal Sb%r

'S0 ermnsé the us
leteﬁtnnh@ that thlefusérhie fddused on dkieings aiﬁd)shuﬂlld notlbe Hothesel with

t ha h K d not
B OReAAph et o B SO O P2 SEFREIT g vser's

Hﬁﬁént'l&aagn%laQ%MMm'tﬁe fieted that this exanple is
meant to be a restrictive or liniting exanple on

t he i hv thethldowingsedtion efthe detailothdessription.a dsterminatigh @f user

coﬂ/te% accorgmgsio user-mo&llﬁable rules is described. The context of the user can
include the user’s attentional focus, as well as his or her current location. The
invention is not so limited, however. Determining context via rules indicates that a
hierarchical set of if-then rules can be followed to determine the user’s location and/or

attentional focus.
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configured. In the follow ng section of the
description, a determ nation of user context by

w0 pdosnoesTsd al anal ysi s, such as by enpl oyi ng a PCT/US2004/024139

statistical and/or Bayesian nodel, is 25 described. It

is noted that context determ nation via inferentia
analysis can rely in sone aspects on other

det e r RiefatingtosEigsArG b deeerdinr iostratesauexempldry iegarchical ordered

SRS e TSR TP G R R Al eenzes 2710

9'792@:%15&731312 fRRxAnPMEMREE Rted MRUIthMAUIRRBSbe diMildi¢Lenf gured.
an out put variable(s), nanely, the current context of

tAsallusteated imiiée. dia |2§ O¢aamdi 20 atresubardinade B EE: while rule 2706

utiliz on o nd

Sybar e ale el Piy 2t By P0G BBz Ap, Gpe gutesare
Dyder€Mn2BAGule 2702 islﬁrﬁtrta:ts&d iffoirkdl ©lie, tlheﬁhflﬁlmab tested, and if
anal¥5|s |s(ﬁerforned ﬁ¥ an inferential engine 2802 to

M iscfonn then ralent 106t 1s destrgl, and sfodibn gt e 2704 is found

o a0t S R oD 3 fdB B EnAZPTIO & e

SAITHAT esundring! cansaxedinioedl e 27 12; atedsi6 founid tﬁleafaﬂmﬁ&ting of
froma conputer-readabl e nedi umthereof ch as a .
melger v ¥ 2Fe dSHERIt UssB GupiEhlr a9or R %é? efthepwise-type
OUOUIn M bARLRIGT in'thes &G Hifs %8@@ ng ewh 'msn A8 fADis
process one or nore I nput variab cont ext
Sowtelcalsie.ghen Baotheiwiseituleds calttdbng)an |nclude one or

boen JEBRrA RN TRIF G COPS T h toH DS tagt bk that e uBEScontext

REASHHAARNF R RRARSIE Nwith Qbspeintba¥datidal @k RENFLRE chlbé@such that
previ ous section of the description, as well as the

adfirstante testsrwhether tagurreset days e seaskday. Uy itds,dherck sezendrule
ggﬁ%‘rg nla?e ta qg:afgrs r?lg'egtﬁstT Wh errﬁet cu%e%ﬁéﬁ%q% € eN%Fu %rm Sand 5 pm.

GO tih tﬁ@s@blﬂﬂlﬁl@d‘ﬁnd@&@és&haﬂﬂe ke 1$Jli>eﬁteﬂ nPﬁlé o@l Qe Efice,
for exanple O her |ﬁ%ut vari abl es can

otrsVHe tenserisiotibame eifirstyyledafamditn bmfﬂse *zﬁﬂat ishhe current
\fﬁ{l H@?%@&eﬁﬁ a1'1:d Hot a@eeﬁ?@ty —ntﬂgn E@Qf’l]fer\b@? Pﬁ &e:y s'fgté ﬂltdjt 818 user is

arestriction on't nvention itse erring
raohoma Ellgﬁote(?fha’alhds e&@m}ﬂa 1 mpdaat o bad msteictwabr hmltmg
nodel ﬁ‘g . pr.ov eﬁl_‘ﬁg/astatistl}c1 fid/or ..
SEPEEleR o B PORA Bl DS QO TRt UISs Ay adsn begimilarly
kenfifgbme described above is illustrated in accordance
Wth the present invention. In general, a conputer
syst ern danfolewmgsestivatofithe descaiphionbodetemianatidnsofgfsercontext by

IR RkeP Bl St B2y B0k 2 plabSudR R ks mage. i

et @bl ORt i9fioted thef contaitaldudtfifhatioNGes indbrahital aBalySiS icairely in
nodel s can infer a probabilit di stribution over a

FemyeraspeCtcotief dgtermivations, sugl s diredt sxcaguremeniorie pegor(s), as
o Fbpe% (fe%rméh a‘irﬁgreag lgcélra s%seés L%Ed Hérgrplte%}’s '&9&1 fmgaan inference

uatl1ons or nore a representations o
@iroass &s) pata number of input vanab]es to yield an output variable(s), namely, the

current context of the user. The analysis can include in one aspect utilization of a
statistical model and/or a Bayesian model.

Referring to Fig. 28, a diagram of a system 2800 is illustrated in which
inferential analysis is performed by an inferential engine 2802 to determine a user’s

context 2804, according to an aspect of the present invention. The engine 2802 is in
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cl asses of cognitive chall enges bei ng addressed by a
user. Alternatively, nodels can be fornul ated that

wWoredos/0437ier ences about a conti nuous neasur e of PCT/US2004/024139

attentional focus, and/or nodels that directly infer

a probability distribution over the cost of

interruption for different types of notjfications. 25

B2 BSACEN? FRIRRIBFINE O R BECCHRY) yARRIOEFeT lahcqmuer frofa a
QBQ]B@M-H:&“XMQ%E@#JI‘E HRALEE, s ds\ h¥mbERN AR L?S,epgorﬁéﬁt3§?4 can be
based on a set of observations about "a user's activity
anusidéred tieiontput Asriatrie X drepdngine8§2 29 di spl ays a

Bayesi.an nelmgg&%2900 for inferrin%]a user's foiys of

at t ent'i 6i7#8F FHYPOCEISABC 8 Qe INPef ypraadlgsyto gnake a context
\iRELBR! Such RBHSvPTablAldaf Ml FRAF M8 sBEso@) SR LR as the
and non-desktop contexts. Exenplary attentional 30

sonfoER) hatdus bder éebcrihed hecampatetion mithuddiresit imeasurement approach

war ene catching u . nonspeci f.i,c background tasks,
FOTRT ERPER U oined BevighS greta st i SRFgHion, antigls the
genentaioOfddayl \iepyéseedBs iatfo kOB OEMBa cATBRIak D917, Bs may be
of fice, nmeeting out of office, listening to

BEeEs st in@iuser s sshedrding er pessonphinfoynationenansgers@isl) computer

R, SR 20 200R QURLAR, BTG e o

nibwercknddE6d baxilesahes illogtated inUsgr2ss Thy v&ibles of Fig. 28 are
attention and location are influenced by the user's
Sohegetdgbe ég‘aﬁﬁaﬂt)ﬁ@ﬁ pdegugion igeanyaptign itgel 2940,

and t heshf; %hmvtt& F?és. dg %ﬂé A é{%ﬁ%‘lar?fr Bre e%igpﬁ%él,l dw¥h as
distributi on over a user's attention s also in
ipndvidesingeadstitystisal ramely ord3ayefiab nidde! $ihatansheodxeambd dpthe inferential

acoust.i ca i.gnal.s..2960 nitored in. ser's qffice,
FBpIE Qs%ha@s a wrgﬁi%ra i Aerox A mﬂ%éﬁs fEgsFRigpvention. In
seadal a 3&@&@1\/@&6&1‘1 BEn BE th&h A HESHAiNRYE dBRANDS 2 LOE's state.

presence of activity and conversation. Status an
doms.ipgehakilissa mellelsglanhgroonstapied thatt ¢apmsakeridferérees about a user's

N e T e

distitanion oebodiseds BSRIS'oF attdtiit ieh stheesAT aRefitidneda8beifBrmulated
the network 2900, a software apgllcatlon currently at

£9p S¢tf @rototypicaksinighions or mareHhsK agt ireRgeseptations of a gt 196 distinct

' - N e ;o f
SIS SO BRI DR, PLuL e AR B g o
&p poruddtedthaamalk oiferenteasgbbives comihboenmeasure of attentional focus,
comput er,-centrjc activities. Such activity includes )
PRUCETPHSI T direptlrinte R}”P‘?%})%m ‘ﬂ%tﬁ?‘t“&ﬂﬂ Qg thsroskotgpterruption
RS Fe@RCtykQYVTRificaGddsons and hi gher-1evel 15
patterns Of application usage over broader tine

hor i zBagesi@uustwerks meaynise émploydéthat caminferdlemprobeabititybf alternate

c - essor, centri and referring t ot ot,ypi.cal
L N N T T
dqptibe ahb emnsxaaiile, Fige?9 erpRYs a BagesidlndtvbHS2 0Bt B8 irfferring a
Bayesi an nodel 3000 of a user's attentiagnal focus
FHBAGOCIE Ohesatiop 4pT apingle tiine pprodr Wates pép vardablefFochaef
é\tﬁﬁﬁorphﬁféf&\{o h@gﬁpﬁfn aha ﬂ&%@ﬁ&é}? Léitexts. Exemplary attentional
contexts considered in the model include situation awareness, catching up,
nonspecific background tasks, focused content generation or review, light content

generation or review, browsing documents, meeting in office, meeting out of office,

listening to presentation, private time, family time, personal focus, casual
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20 is illustrated by the nodel 3000, wherein past
states of context variables are considered in present

waledososi7emt i ons of the user's state. | n real - tPEBUSHOECR4139

Bayesi an nodels 3000 consider information provided by
an online calendar, for exanple, and a stream of
observations about room acoustics and user_activi té as
cepEFpten pyd Gavebvienexampd s he Bayetiatngtwetk 2H W inslicatgs that a

[ OV s ' 25
R SR R GO PRl Rhod M BB R et 7
3ipamched? A0kt tiatesr ey DOAO] gl ths pfoximity o¥ delidhiges 2950. The
portjons of a. notification architecture such as a .
EEPERIHY dinbyien OURG WO TITIORT ¥IRC Eh@':aﬁémi by summaries of
ARCRAANCE DR RERHEA sidnAMEeIEd AR oniWHEd §r a h's REROS K xample.
of sinplicity of explanation, the nethodol ogies are
Shgmentantithd esbidnd echuaicad sigaval 296 (bdvea titrs, provide slutes/ifyppits about

nder st ood. 3 nd reci ated_that the present
HRIRENGRC! 1By 2p{ I Eambyts Aoy B oBHER A ObToHe
applfcati®b andh@6ELitAReBmWt hkel RQ1RIyeLEABlatddBAE e Mteracting
occur in different orders and/or concurrently with
ot the comuserfalsornro vide samesie faaviaies abaud @diserey atientiomor

exampl,e, those skil] ed, i he wi_l |- under st

appr el epost PRI B peb Bl oh e bl gep it sEirBRD: A g0k tovel

IREeTs US20 00t iatthg sidtérd lon atherenyirbemeihfisanrtetheasnie of the

series of interrelated states or events, such as in a

spadocis agd fark, andrtbottatus ohagtusery atfenfion apdtheqpalisadionsy focus
. . _ h b

el ioRbod Snd ST SEREE sBei i 30h 26 In G641 KB 36 6om of

fubanactiatyt budltdgnaseqddides of inuske ahdkeybebrl attionngndhigher-level

user's .5 context in accordance with the esent .

PAVaRt ?Wpﬁm@w%ﬂe‘w erHaedergrin g pafifggs include e-

WSEILcetitrt CHRITWOR- o c i@ %enR e ﬁhg ?%f@lsrﬁfg' ic) pfr@t%%idag fcl%%éh?:g of

These acts can be acconplished by one or nore
apvityaohasingdbe wap eniltplesnplissitipns FEerinedeanside, a

profile 1. b nmplpyed: a spegify his or her
Cont efte S EEp R MR o RO RS0 dETh 2REr: aeriofaltoot dmong
wbhtekaReables sediffefent perR8s 68ANRE A 6t cTWBEHoRPemporal dependencies
inferential analysis, such as 10 via a Bayesian or a
&t Bupteatedy thm@%,l 300 whptsan pastsiatgsoripeatex| varjablesgrge

caci . LS s e d :
SRS el Rt ion DR UAURL € B0 S FTRL KRR Bgyesion

atode3t3000 atwxdder e anangiév kied byentdndihe baleedarj for example, and a
sonmeone is front .of the computer. and whet her or H%t

sEeaR ok phsen@tipRHIRONEOgM ACRBSEETRIG USFT aq_tlt“tiy§s AER0E(gd Dy an event
REVEEysteh @bt (AT Yapl @ BRERTes20 %g_(gstl?% WEE B @1 rui B AbSutBhe

canera.” For all of "the sources, e system can
oparhiliey distttbusab ef anter'sbitgntamy i nput source avail abl e,

not requirtjn rtigular source to,inference
about Fnt batd SE{llstiar msie dlosies fosprodding porigm el a
@ofic®nlaRihRGER LR CRES S LA ERBARITer Md4 ARDRNRESH eAfide in
proximty detectors on snall PDA's that give a sense

afcoadapse thepressabinvertionn dVhitl e.det pwiposes of simplicity of explanation,
the methodologies are shown and described as a series of acts, it is to be understood
and appreciated that the present invention is not limited by the order of acts, as some
acts may, in accordance with the present invention, occur in different orders and/or
concurrently with other acts from that shown and described herein. For example,

those skilled in the art will understand and appreciate that a methodology could
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Referring nowto Fig. 32, a flowhart di agram 3200
illustrates a decision 20 process for a notification

wep@snes7#n accordance with an aspect of the prEBGENS2004/024139

invention. At 3202, one or nore notification sources
generate notifications, which are received by a
notification engine. At 3204, a context anal yzer )
gheraptateds befeepeaseitpdas & seriasof intertloradetatenprreygaisdiugh as in a

t er ich in 6,4.8. rLeceiv h .

NF: 1P Mo Ehor ot SR 8 R BBy B st g malementa

adetlidi®]lddfyes efdordanvewithhe pakerddfvientiohe cont ext

anal yzer 25 accesses a user contextual information. i

pr of i Referriag tq Figi tapdowdart diagrem 0P iBystrategdetepmimpgp user’s
- . r- S r - ..

SR OS2 ALy R55R5° 2R TS s i

sheatses's fovdtidromad 102 ranklrtheuesrss focusinrd 0do thesd avad can be

i nfor i on sources, .as has been described in the
ﬁFW@?}fgeds@e@?eo%ﬂw of i€ IRPERIGNFY desringd psyiguslyn dor example, a

E)%ﬁlfa lcfibd 85‘%13 G ﬁ%sgeéa%rs%élﬁ}é% ?lgli ﬂ{élt%xg,edirect measurement of

otification 0 convey to
ronteki eatbi atilisédyk s¢t dfasked cambp fvltovend; bherfemntidanalysis, such as

i nformati on received fromthe conte a zer.. The .

Bt £ PRES R o SHPHE madel i glsS REperhmmal Tohaoscbnesied
itiHt QEHER buhdPYis EaRAR SISy b detes Rl ONuRALRITRIRE. SEfexhffle, there
user as stored by the context analyzer. That is,

ser be dn nfegrgedridea spoera sopreellggiotasibsangingas pent ofithe

SN RS T R ROTRARY S

bl &flthhothe 8yt @i Hivérafel veigh bOWitheutch da@werd. NBorusIEst the sources,
shoul d be notified. As will be described in nore L

deq siistepemeRerafow it PERtaHBlY apy énpu sewre? atrlgbles petgequiring any
3oy Bl SourFhIFAARE HORE AR bR S R BUE Hhere can
Garintbgratetliab¢etardmetery) erisphbnzeandygroaimity détsctdbrsion small PDA’s
filling in m_ssing valuyes or by overwiting paraneters

Sha A EFPF QI RISECh IRt CHELEE: or sinks.

Not i f ireadriRPndW 6 BILBSES N6REhAt SRRHPYI GIFiIIRNrEd £8ecision
(e.g., heuristic) that are enployed in lieu of the

daedesd on anhibeatioh enginaliy s¢wrd#Bas edthom ashéa of the present invention.

PR bORRE P FP RO GBRE  fe rceivea
Bytaardifichtesh dMghlel 0at3n0n, 4 asitaltlaabiyosr AaeMkdd/defbrinthes context
anot her aspect of the present invention, installation

drformaoegarding thejesst, vpish inc 3G seesavrddyy the aefifation sagine.
%a?%?%ctac{n:a%l 0 %hg ﬁ%@? R Hr&%nt ingtﬂmlo%n b C"Wﬁ! the context analyzer

ystens as well as ‘ot her applications
tagpdseaslal uger conadxwal ifortbatipmairofilerthbt indicetes detiabAds eurrent

obj ects. when they are install ed. ery .application .
SRS et Y oRsanq oF Siseies ﬁgﬁt}e{mp@gnagomgﬁrdgg% the
Q5624 GBreBH RS oM stafl! £ 188 i onFRIABAS 85 MM édMex@hl information

installation process. The present invention, however,
tsamsss, as has been described in the previous sections of the description.At 3208, the

notification engine determines which of the notifications to convey to which of the
notification sinks, based in part on the context information received from the context
analyzer. The notification engine also makes determinations based on information
regarding notification parameters of the user as stored by the context analyzer. That

is, according to one aspect, in 3208, the engine performs a decision-theoretic analysis
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di fferent approach. First, when a systemor platform

such as information agent system 100 is installed, a
whawe/swso of tabl es can be created. Accordi ngl BCT/US2004/024139

application 20 installation nmerely involves inserting

data into the pre-existing tables. This approach

elimnates the proliferation of database objects as
fhie Wiethesra user sheyldhe adertedpipr & gatanoresifichiien ad bow the user

g]po%ﬁéi 8? ngt?ﬁe%n SAsb\!vhf e deggljibse%l’llr? %ﬁgrei drc]:{aiilrt?e)(’)w,-r(%cision-tgeoretic
acconpl'i sh thé foregol ng, events, preferences, an
prd/oElkurigtc sdelysd, | deleemimgtioneshdpolidésamaf be smplabl @s3208.
§¥§ten1to t ake advant.age of the ever-increasing 2

5
HEeYANRITPRAES redertine Hisaser eHybhedlizeddo gesppalizethy analysis

B e S Ty BRI R AR bRy Ra jn the schoma of

dasgcesi dreihks.ablotiBeatipngfrefemncas ataalsdproselei podidiebye. g., heuristic)
nd-users and t.hen.abstracted to hi gh-level data .

fiag Pr&selfelﬁoxeﬂav e Sﬁ@wdléflé’&&é]é%‘?mﬁ% RS aRos @dpisur ed

QbtefinbtiGy, itk dichilierdi &HlvePs the dBHERRARS o the distributor at

Conventional stored procedures such as query

8%H).uati on procedures can 30 al so be represented as

data by creating procedures and rolling the text into

one or nore database tables. Thereafter, when the
D25 B3 Wed Applicatibs IestaBMig, the string of text

representing the procedurée can be pulled out of a
dat abdseondyigl te aneicicaspedi of e preyemamveatipy, ipsialiation of

e. i r r tical |y reduces th
AL ORRRG bl e OBEer G B R il e 58 5 etpeg gebtes
Woacaionhaisnotifiaitiody Sstees de tvell ashrh@rpaliediopy typically involve a
application and nakes application installation nerely

arahierafigmebdatabaspetietts vhel Hey aag )staier a Fypinapplication

QWeﬁ{ibﬁ%ﬂ Ids ngm &Q'pkdc{p)fut@@gs PR llgxlée'n ?ﬁb-gpbﬁtables and
Section déscribes how'i nformati on agent “applications
datebasespauserhnaihsthhaiontproeesof Tha ptdsaht invemaion pio veever, hakes a
t can | ater_.be extended. Informatio agePt .
Qﬁg%?raappraﬁ@- (FIRTap0 P eaHY PIa R s4s ava i or aiomg et

@%&t&ﬁ do0 $EhsthiPed, AbH8EcACt oMfaBle@Ban BY eRlatedO Nlichi @18 CdppRBation
(ECA h some underlying system or application

nodel wt
16talletren merdlpimyolygs triseing datp intnthemrerekistingitpbles. This approach

PR PSp BB BB BB e oLofcd Bhcatons
afpddse ahd enables Rriehdibiliteliscassedapph).ed, especial ly for
probl em domai ns dealing with information routing,

f il t edorfgeompiishihetosegoing vy dirafesasss, nd prapediges sy all be
(I | Ch ; £os

SORS Ol PRI RSl R it Ry SRR St

shwatsihgdoygowies ofi databst engintarddeueatieg ¢ extcate 4 meltandd oft y

of a user to effectively create pref ces (hew ECA.
PRRlicaheRsuch Asinformatiap Ao AR PR DathS Wes Fesctibed

GOIROplRGees B BNEUARGA b @nd- USSR itAG sHEHh&BA R high-level data
%gﬁils Iir(l: ’?atblle(; rz]anc(lj g:r:tzll)z?sés. Events can be captured or retrieved and then stored in a
database. Conventional stored procedures such as query evaluation procedures can
also be represented as data by creating procedures and rolling the text into one or
more database tables. Thereafter, when the procedure is to be executed, the string of
text representing the procedure can be pulled out of a database table and evaluated

dynamically in the database. This approach dramatically reduces the number of
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It is not a goal of information agent application
conposability and extensibility to create a new

w@ppbioesaso on, conponent, or system nodel (althpCmySions/e24139

20 i s possible and shoul d be considered within the
scope of the present invention). Rather, the goal is
to enabl e dynam c extensions to the Iayer or conponent

wr%d Progaduesh thifre rAchetie be aisated by 28 peRliqaioprad arket e

%ﬁéﬁﬁ&gﬁ%‘%g% ?BW?J* ]ﬁjgta%}/larlngglgtﬁb ?H%da%g ata dnven

ra)pmranomdltl ons and actions (the CA part of ECA) to be
made avail able to end-users subsequent to the tinme 25

when a given application was installed. Furthernore,
idombUbfitthsd MEndMGCi ated that events (the E part
Wé@%ﬁe%ﬁam cally extended in a simlar
mannerlhis skctar disogpes howrpfoaspeion agént ahplistibpeate composed at the

inve .i n, i i on, agent. applicati,o 0 not have
ot o eredhe Ao RanE S Tabf Pk purL rofidugtop fgent
lappli@&ens UA! dp ?K@a’u@h@r&% de%&n@& Q6 3hAY1E arf ¥isd- ﬁ;‘»@r't@frﬁélfa@tcﬁa an
or an application specific user interface for

@V@ﬁtqon@ltlpn@fcweﬁm model wmh§mumlylngmvdpMn apphcatlon

ent Qs xt ens
SRl B R MR PEB RBREh ot e AT e Gbte
MBEB €5 bé Atk td $Rcifepefdréntds thae tomtidlHohosBEr pPHcation capabilities
thereafter allow users to create new preferences with

FfeapPhedy asperanllyi foneroblsen dammainp dealing with mferepiion roptms,

SRB G A 3676 RHBRR bl Rt L@ oS inkrsph on s

&atls alompesatiilityhad ettbesitiligndtinf@matios ugdnt applications should be

ctjonal can he ppro riately spl ayed al ong
wnn Ws%?ﬁd é&*eee?%gg éﬁ% ab s APHEY OBRJISFY tﬁtqﬁgﬁ“"ft bcmmra%rences (new
ghely Hﬁ%ﬁaﬁ‘&ﬁ? Eler ﬂﬁm%@in QiYeB B Ms& %epéﬂ&ﬁdl
use new conditions an tions. licity e |sts
mld(td)nng/acrstammer apphtaonsloarath. at var| ous times for

f t I t
| A apdeedt s 678 SLbaFERLT Serd GakirdliRanmogr ity ahd | °
fekRAsIBARNEY eate HFBOY apPlicARON, coRbpodRAt, O bistcds hib@'ei Oélthough this
interact with and | everage capabllltles provi ded by
ot prssibloandbprld de icorridergpwithinl baisrepe afttee proseit ﬂm\cmtlamﬂd
t
AEMSE e B KRPRIE T RTE cRoSREa Tl SR bECERPLGPs

Isplsttemah:ztt ai/]b‘tvhaamlt(h@ecifjﬂ peefdtenad logidwbroush s ECAmodel (e.g.,
exanp i preference evaluation in one |A
Qsﬁﬁlioe 9§i¢ ﬁoreaweflw?ﬁ@e PPeCHIGRALY: Hids £ gagl te alay exwagpnditions and

%Ht%ﬂs (Heata | 'tp§rt oBHBR) id GBI ANQ aBFertoleﬁd Ebgﬁjs IsGBdel@ht to the time

he di'stinction between conposi
evheeragrmnl applicat®n iwae drstalet. Furthenmoier]sslamlhl mlgo bewppreciated

Il ectiopns_of |i ryat i an ent i cati . i nteract

G et GBS E D BE TS e P PhaipfBl Rl ipiay 8 manner.
used VRBrddnd¥@Wnk ASRENGHhOMbFE& HveNaBh, 8 Rfrin@Aoh Sgent
created that builds upon capabilities that exist and

epplicatipes ¢ patihgeithply ogmhiser interface to define preferences, but instead

utilize either an operating system interface or an application specific user interface for

creating preferences. In this context, information agent application composability and
extensibility are designed to add new conditions and actions in such a manner that the
existing user interfaces can thereafter allow users to create new preferences with the

new conditions and actions. In this regard, IA applications can support reflection on

89



10

15

20

25

30

informati on agent applications at the tinme when the
application is initially created. Extensibility

WO 2G08i0$578®@ t he concept and process whereby an BOCT/E81094/024139

existing information agent application is extended

with new capabilities that were produced 20 after the
application was created or installed. Furthernore,

Sl Bevy comslitians asdectiins speicthanthermignatuse of whtrmfsﬁnppmrtahty can

(8 DR BRRRAT Y Rl A L BaRhnibhbronidsd st Whroviae

csmﬂmms RBABAMNS 36 NBwW ahe Wwheg ¢ bfpropaiteBMBe hbe cdadrwhabnd
di fferent purposes of conposa |I|ty and extensibility.
Fﬁ@on%oncept of I A application conposability is also

appl i ‘i@@l‘n@h&& éxhﬁs RARESAS 89%( cme)?tg afld %&aﬂo‘ﬂxg Itlgqea'%or information

ppllcatl I's constructe roma set o
mgemwphd'dmr)ﬂs aBlmacticud)ifr Whld)ff‘lh@&ﬁblndaltlbys esldd bs seis-siffieient and

sof t war e en [ oal Iopln a
FsTiidingo i g4 ﬁ%‘g%?a%ls WQL RFtBRITY Phact é*ﬁgbfﬁid lgyerage
[ b
SapRARE R o ided BAOMEAASNGah i e, BOed{dRidind action
dongeps defined dytoma sipplidatiby carl hkab bemis¢dbsather a]:qa}wcatlons IA
bilities, ar ded ,subse t to the ri gi nal 30
GRPRR L 50 BT T PRy oS Yer ot S i ikl & preference
CaRRRId fnl e 18faphhi&atidR I%lnh fatdePBn actiéh Bat éiéeggs eﬁf(é\%m that is
the neasure of an I A application is determ ned by the

éﬁb@@ﬁﬂﬂ@ﬂ@ﬁhﬂﬂéﬁumh@ﬁgmesented to users. Therefore,

the degreg ext ensi

can b iapepRiou s atbee PR #F GRPaAEH SRt ror
amideistanding haWd:oﬁgctiEﬂs 30084 abithh gBRTTd {¥hk 9térhdPand evolve.
actions are nmade available to users defining new

drareasahibinss e seneent et somed wtheara ey indormptipp ggent application is
|
PR @R PR AL A SILR B ol o TR

adfbeciation zfgenamphba:tamis anths tibseghenthetapplitegiohiigrnitidlly created.

ich,.the ication is.install ed MAthout further
t oG § Ui SSmBTRERBY PECest WRRELBRR girer cxssting
QH%Q@(H §Y3nt E{Bﬁhb'aﬁﬁﬁr@ Eﬁ@ﬁjdéWtﬁ BEw c'aﬁaH%ll‘?l‘ﬂé% théttwér\él\ﬁroduced

|nportant to enp asi ze the evol utlonary chain
taisr tiw@fapnluqahom wot catedor installed. Fonttietniare, fingect ¢ammmon set of

eventuall ssible t Sers

bR e S SRt BRG P o s HEsii i is important
a6 ndddérbtand we tshlﬂrb dvfetettdsah bW GRBICBMIAROnbchadRRhERGised to

i n_accordance with an aspect of the present invention.

ashigive thesemeyyhatlifferenicpusaesen oh somposapitprqd effersibility. The
gcghb X ﬁ fsi’ag%&ﬂ Qgﬁonaéonﬁj?b]sgnlllﬁ’g‘%szalsfo@m]hé)o ﬁ)etﬁle %bgcte%sr WPICh a
tstivesl el X apsplicatmn 1®fcomtﬁﬁtedd‘ﬂnlnh aBkeoff indsidvahpistesr €this aspect of

proced r.e, r ex Bet ween the ti en. a new
CISRORRRY o TERsEs D1 P Hats SRring goi e sIaPsan Lone

fd;BBﬁ&dtBH ih $nfdQURL fishioR. afe %éh%t egeﬂ&mlwlﬁalthgﬂs B¥in 1ntroduced

decl arati on of a correspondl condition’or actio
tlh@ the/ht apmdicatieon systeni Bentistehiewith deertdd ditieral ¢dncept of |

e ge&sljtbcig% ’ﬁqaz 1%%}/?315/0 gvr?a%gl?l %%Fa Erd a}%%s lgb%g((l:uen? fb the original

deﬁmtlon of an IA application, which enhances the capabilities of the application.
To a large extent, the measure of an IA application is determined by the

capabilities that are presented to users. Therefore, the degree to which an IA

application is extensible can be determined by the extent to which new conditions and

90



10

15

20

25

30

a targeted application-to-be-extended to create a
condition or action fromthat function referred to as

w@a0vdioekIse conditi ons or actions at 3320. At tPGCEUS2004/024139

stage, conditions or actions are candi dates for use

by the existing application-to-be-extended such that

the application can use the conditions or actions but
pefiors ereaeds svatlatle tpseepletingg nepenrefoagresp e theggntext of an

at.d,0
A e o S B I P A MG e
ba&ﬁtﬂor@mnmhonme.o bk godd tb hﬁ applizpgeedabsequent to the time at which
ext ensi on/ bi ndi ng. Qnce g%wappllcatlo binds_of its

Bieaatiesioa 1%1%@% wighoyt Bisther infesyentig 9ygge @utharek q»fdhe original
4

g@ﬂgﬁla?% ﬁg& %Fd’ég%%ﬁ‘lﬁ%v? thiéfs élggé(}%tl ﬂg#ﬁa}i’t%% hasize the

evautisery ciiaih by ehidh the deﬁmilmnofcnn aagbvnam condilibm ﬁtriw'on

ntext of 25 a ne def.ined preference, that action
GreR A b Ren SeoBait e of Bh o Baasdgegt abplicaton.
depi ctrgghih O%tOt Hs. ﬁ‘%‘c@nﬁho@gégm FbBitioPdry é}iaﬁﬁﬁf(ﬁ)t@ﬁeﬁcted in

syst em 34 for app ication interaction in accordance
wecondange wath peespast of the ppesetémtentio e@oindriionsysd ectic®4 OOgin as

i St t.341

GERToT PR EPEiRg S 2230 Bk STBERER yonepe used when
26TBingab tRYonA425hatu3d o £hB ik Gmtiboer BSSA3Ea11aBlWh&tebn/stored
3425, and extension conponent 3440. In one
prasedirenoaexasiplef Betwesh diadime when 2 new gonditipn or action function is
AR AR B I S AIRARD: o dectraion

aﬁ peoeapoading adsrailﬁmﬂ esactioh s iunctiinhs @ﬁl@ldbﬂodcreeza&aﬁdldaye
devel opers for use when a sjingle application. is

SotirtaSha devstopeuebp edishie faoctignesprg fiss ﬁveolg)@épngmamﬂl allow
98n8ERY ?pl%%bﬁl H& @J{t'féﬁt!ledltegfeﬁte%fcohﬁﬁl(ﬂpcﬁj dcfith 53 M

can” include sc Inter alia, eve
dwntioh irefarsed @red cand1daia somimdmsax actatnisf at(SétZOom this stage,

cati ons can be ended addln ext ensj.ons or
SRR G iR s PR Ras e NS S SR SRR -] extended
ARNOME: RO Hp BB & RBYhd doﬁ’fﬂltl@fli 8 acBidnls 'F)§§ AHeerdifedto accept
appl i cation have been created (including with initia

ithese. a A caentanseddgiain tigppplicatipoiy) be expardedpistirgandsorhethey such
2)%112% g WH Agef:ellé:?:n af & ! %/ %otgﬁ)}( ex na%lej Bas]gg) ?ﬂ: Eas mgne%ctﬁe proposed

lemeﬁﬁbm/eﬁldlrtgh@no@aﬁ apph@clc@lmﬂs shrwpllfafewhw ¢12dsBgto Atbndition
i nstance registry 3410 that caonsists_of a definition

YT ﬁkpctmwawgteam@ﬁ%mﬁ@r actigi STPYY Bacpae epngitigng or actions
aD IR, @he[;elg% bl Bz R ALoRAMo UL fifihe context of

nstance registry
pmewl yésfinad @t’denedcd deanéetom droondifipl iscedid tnise instanisated es is

ata, ance r try 3410 includes a definition
%%F@@ﬂ%ﬁ@&g%ma?ﬁgg%qsndl ng registry 3414. Definition

regi sty 334fwsiate’ ra%%stbﬁlfﬂbﬂ?&' BPlidaBbat infGadtien in accordance with
application functions. |In accordance with an aspect

oh agpest pirtbe present ivantipo nSysigep B4 @tongprisagrotingansce gegisiry
cmeonent 3410, definition registry 3412, binding registry 3414, application A 3420,

application B 3430, binding 3425, and extension component 3440. In one
implementation of extensibility, the unit of deploymemnt is an application or an
extension. Instances are extended by adding applicati ons or application data files

(ADFs). ADFs can be created by developers for use when a single application is
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i ncor por appintailmnsdo ts]lnaee tetctiondlityothayeged ta e awalewdesch other.
thefollovmn rmDescr| on Source lication,. .
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B ik reB lréglﬁr}gﬂh@ tlﬁe@ rcoﬁé“ﬁs I)P'J‘@éﬂrﬁﬂo@?ég@r}f $ALSHARnding
FynctionType "Ca Condi ti onFuncti on,” Acti onFunction
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siveg @itz Fivtanes rogislyisUde ircRR¢E & deRHitiuR6ikey BREL ildBih@Rg
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regietty ¥4 hat can be used as a help text by the
consu 'Be@igut %pxgéléﬁ‘ﬁgh ﬁqstor-gp ﬁlf&%?a‘f{ r'éfa?ﬁg ‘?’J] %gh]b Fpgrgﬁlnctlons

reference ct1on nane

éx pasedhnte withenusgdct the presan (ih\tetmmn Mﬂc@tﬁbrﬂfunc‘[mns used by
Accessor _ Par amet er Naime(s) The for rral nane

FRPIGIHORT -2 Ay anplicaiona) %@m deerisrgaratred @ﬁldﬁﬁ{“}mﬁﬁ registry
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M@ﬁﬁ%h @églétl%/ &&Idbﬁ@ Bleath P AR Grd %s‘i&ﬂe& iBthb4lebialionrOgiSiry and
bi ndings, conditions, actions, and accessors
acce551ble to all other applications. Tt should be noted that this is just one manner of
implementing a definition registry. Another implementation mechanism could be to

store an indicator that signals whether a function is public or private. Some

exemplary information that can be incorporated into the definition registry includes

the following:

Column Description

SourceApplication The GUID for the application implementing the function

FunctionID A GUID for the function being registered

FynctionType Can be ConditionFunction, ActionFunction or
AccessorFunction

FunctionVersion The Function version is composed of four integer fields
separated by periods.
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definer of a function and

are being made available to other applications. A binding

could also have the status of a bound function indicating th at the bindings are specific

to a given application that represents how that specific application binds to a given

condition or action function. Further yet, a binding could have the status of “not

accepted”. These are candidate functions that were targeted at a specific application

but were not accepted by the targeted application’s acceptance logic. Acceptance

logic can be declared in an ADF and can include components for, among other things,

insuring that an EDF source is authentic (e.g. using digital signature), authorized (e.g.,

from a list of trusted sources), and certified (EDF has been signed by a trusted
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multiple action priorities

Extension component 3420 creates conditions and actions based on candidate

functions. Extension component 3420 is can be called by an installation script at

installation time to bind can

didate functions to applications. If a new candidate

function entry is made in the binding registry 3414 several things can happened

depending on the action or |

ack thereof taken on the part of a target application. For
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application can check to see if dependencies have been reestablished such that the

unavailable state can be changed to available and the preferences can be utilized.
Preferences can be created between information agent applications.

Preference instantiation represents the method by which interaction between 1A

applications can be achieved. According to an aspect of the present invention, at least
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added to a preference class to allow preferences to be instantiated within an ADF
directly at application definition time. Alternatively, a new EDF tag could be added
to the preference class. This would allow preferences to be instantiated both during
and after an application is defined. In addition, preference instantiation could be
accomplished through scripts (e.g., SQL scripts) outside the schema definition, for
example through the use of system APIs.
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designed the O fice application to | everage FuncX
condition function of the Shell App. Wen Ofice is

WO pwsald7ed it registers a binding in the bindi PQI/US2004/024139

registry that binds FuncX condition function (old
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flanglel @ntedner. aWhaa tOffiBe as dileor&heiel ddpgopelichew about and
application). The Ofice application SM cal |

t
dst s tinOgernspnbrpationdo yewae Fungaeoridiignstingtion e Shetiapp.
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Shel | I i i i i
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that there is a new binding that has no corresponding action in the ShellApp and
therefore internalized the action by creating it in the ShellApp. It then re-evaluates
the instance wide NotAvailable state. ShellApp‘is said to have been extended with
the Office application.

Example #3 Patch Extension
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Not avai | abl e state. Shell App can then said to have
been extended by the Ofice application, while Ofice

w@awshes7s@i d to have been extended by Shel | AppPCT/US2004/024139
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@n detect thattthére ate mpw @odmgs thaelravean ®a1€$pmﬂmg@xn@n@1 comdition
cti on. N t he
SRR abfea b AbE uffreBe! Bl Uit REpRS et ARRing O
laEpﬁ&h@loﬁor[ﬂbﬁ b)Qanuﬂﬁddnq%n@xﬁt BERIas L9 hludlcBaR¥tafod wids 1 N
e target appl i cation appl i cation was

pYiayadlgBleystate; s$fwllr%@ﬂ)calaﬂwn§kld ;ﬁo bree haer gricadedsyethe Offiee
e RO Be B B RAT PRI R AR, e

act i veExamplekaUeisiafliign enabl ed state. Personalized

Fol ders 98 WD 2005/ 045740 PCT/ US2004/ 024139 = The

abov erSTITS R 2 2y BT Bl Qfice eRplEEon Penbes tpingialled, and
f §

B RS R e P Rl SRR §00 0 3l yd binding

gesisiny. shellgfppevslitmw Moeacdinsghat depppl drcfnctons implememted by

i whi ch enabl e end- us r to er alize re nses
R 30t e ol e e Goiy i wBReR et kR e S ERe can
Rtdetlafeal foPMB actidels 571tﬁmlienalféﬁéﬂd@hc§es xRe e§diﬁ§br could then get
application is a personalized folders application
Hegedyrragueabouigaiseing Perpndariess W] etusen oand ih_\m chorglip Esep the

I 0 vent

ARG RBLE o BT R RSB PR ool B BPsimtpty
Sleletecthamd schenatlzed Ioglc Turnlng to F|g 35,
personaliz s stem 3500 is depicted in accordance

with 206 E%m gione present invention. Syst em
35000 A@s@{mw%a%aqe }oﬁﬁnéél?é& @gﬁcmn I ALORELQ
agent applicatio cont ai ni ng personal i zed

freihstell¢ds pnd@ Bﬂlﬁhgamstallatlon it re-registers its action function and bindin g to
ShellApp. The Office installation scrip then can call the extension component to
create an action in the ShellApp. The extension component could, however, simple
detected if the condition, action or accessor already exists in the target application
(e.g., application was previously installed) and skip the creation step. The
Notavailable state of functions can then be reevaluated to ensure that all functions that

can be active are placed in an enabled state.

Personalized Folders
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- schemati zed data (é€.g., via

preferences 3512. Personalized folder(s) 3510 refer to
folders or data containers that can include or

we@@bege40 t ens based upon conditional expressiPCEUS1v84/024139

can be intuitively specified by end-users. In one
i nstance folder(s) 3510 can be arranged in a 15
hi erarchi cal manner and i npl enented by a conponent of

an opekhfghoyemgaitasd anddessvbed sysiemsfagilitatesibe ponsEacti e of
SR RO A SOl B o

agiyercek betentn Mcofdmﬁd&, apphtatioas 8an beduild aﬂqa:hc&mfabll efhdbysers to
S5 bR e R TS
el Ugfilalk 0 Ope @é%pﬁ@ﬁﬁﬂ% b g@go}lrﬂﬁbg fnds ?}%Qlcatlon hergmaﬁer

ata store 150)"to provi
rdeétmlpﬁér dbn ahbjzetdn‘eqmpbn endbilrmmch Anctiemality onpeesunglizeldnevent

conventi onal. pr.ef erences ne util
BB R Ghs P P e Ao HAEL S ] schematized
ﬂb@bng constants are provided. Preferences 3512 can

be specified by end-users for exanple using |ogic that
i s faniurhiag te &g Rerpersonehizedssystom ¥0ens ddpR:t@blmcaCthd\mce with

T ecific
PRt ool BRI, PRt R RBR TR rE et im0 SR am
aaformaton fgent hsylieatien 300t coﬁmuhgl pe6ndligtE1dd@) 3510 and
preferences 3512 can be devel oped by inferentia

FHEICTICES S Hdc W erengized dolgeiey)i 3:5@0 sefer tatipldens oaHata septainers that
Bay ‘?ﬁdl@tﬂ: cff%q@iuﬁ §t% Is Balel upgl? EorPf f?énecl[ %9&§1og9ﬁ1%gca%%e
user actions. fnferentrar ana use eréin
rlﬂfllﬁ[\&l}t speaified glpya:ndmﬂére r Bnae: 1pﬁt6ﬂ@§$(def{3) 3310 can baipanged in a

ut varlabl | d an out put variable(s),
C@lcab@émeﬁ@a @ﬁ@@ﬁteg PY Seormeney of & %Peﬁ?tlﬁge%’étﬁ@e

Q%’\ﬁé\ﬂép MEMHoul P notdd e %Q@J)Mﬁb ferfrffdlde ﬂtﬂgﬁ}n?not meant

61 Be
aspect, utilization of a statlstlcaF nDde
Baylee lizmitimefaehion bEOldﬁE(S)rBdtl 0lchmixtentd tohemy edldection of links, pointers,

con ns a prefer
28 St tRptPpf 80 drndionips afiro B on BatieGrBe e as1 2
Regssne feabilAG ¢ tidigtethi@N en @8R ds cothbihdscheHili®Gtlogic and
i nvention, such 99 WD 2005/ 045740 PCT/ US2004/ 024139

tsehegpttzad datd (p.g6 Migaataestetei 160) tapseyidarick persemlized applications
SEAAA Y. W ARl B AL FAL e RN BSETG

O cunment, cunen or nD
donditient with istuitive Indmm toFwiiith et ing @bnstarits &b @td\,ﬁiddde Preferences

2§E§e0| ted t %é fere ces 3512 can be groqged to
Pu0F Reglited dateg tlﬁ%&s maalp&ﬁeuse%oe@ﬁ&ﬂ% falipritg them

aash hy of &@Bﬁlﬁdoﬁdﬁ‘loﬁb PEIER] §:t1%ﬁ (9@ géﬁlcﬂtwn %391ﬁc terms:

i ncl ude/ excl ude specific 1tens rom
tQrefoddedr every [Biconditibns HIENquéucﬂ@S’QCIudstacil(bnsf lﬂltthﬁmoy@,t it should

P R ASEY SB

%ﬁipléyhﬁ@a staeikftidahaid/é BSREiag ﬁﬁ)dglrsf&gleanﬂk refe%nce%ﬂ%ed on user
paste preferences between fol ders 3510. Fol ders 35

@shonse Arfgrentiabansisis asfuserblieseipirefsratpluging en fnference pIOGQQSé\eS) on
f ol der

Tt LS aleBas, IR G bR Arthit o P e 6 pees or

prprets prgfetare devidlepment tool. The analysis can include, in one aspect,

utilization of a statistical model and/or a Bayesian model, but is not limited thereto.

In addition to conditions and actions, preferences contain triggers that initiate

evaluation of the preference. According to one aspect of the subject invention, such
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spreadsheets, pictures, and nusic. Still further yet,
personal i zed fol ders 3510 can have associ ated

whe@beswmces 3512 that relate to itens in a plRCHUB1094/024139

of different domains. In order to support 'such
"functionality, predefined constants can be
i ntroduced. Mre specifically, predefined constants
friggersone indedn @(@hant pset ehrgctlom&th@ﬁ@hﬂ pmeemd)( orFpnaiically
con iti on am of do
S tingdh, BHERPE Ry B A QPR R TR L gt R B

Ryledefrunae o ndiiouniise ?ﬂpﬁécwﬁéﬁ%ﬁhﬁﬁkﬁr@&@s\ﬁﬂie&aﬂbe grouped to
sinmple, intuitive wa or end-users to relate various
nehagie ragrsetsthatarowd e ieo, complicaigd 9 easty staterime snglen

?)Lo(fi'gssm% (%%%iﬂﬁé’e/ E)%]L%dé%ﬁgcquitéljgg ﬁ?ﬂafolfolo%rso g(?lﬁﬁﬂ@ltl}]ezeqﬁects of

€ con red om t
asnilepiaqhatespnStilt ﬁmheﬁfz)etﬁio Ei‘&jultl bdastedthanipdtl individual and groups
condi tions Emaill Fron¥ Subjecthnta|n§@% can be
PWF@FIP‘@Q 331 Dt ARSI R @Ry s S0 Rhger can drag,

RYELAPEd GO He ik &l tfgt%een%ﬂek 4510y FERERII5Y 0 Re% Borftain
mal set o

her and nore mni useful conditi ons.
Emmésh@ﬁdata or simpbyudadntetsso dite stootdeid at sharbgandevicedalii 2 vidnal

ded an a tion 3 extensi bili.t
filtershtctirnd o ef PRbigh Bbt S nibised B Stmminyidlipooment,
Bl RHEAS, %ﬁemr%é ahd TR, SHIERABS ﬁa& g)emﬁm%h e5ldeRBW10 can
capabi [ities for personalizing f ers becone

poesisbaated prsiferencss SSILZ)thetemlabeatoctmsn faipburaliy oidiffeyentor

b ohoaRE DR R IRk e st SRt e,
UsRIGuvhE rMSﬂa"@te&lﬁGﬂly, predefiesitdongaia BoeNend iftnddérahid€e. o,

events- file docunent added, deleted, or
f‘rﬁdﬁmn@wfentmn housRsh Rearewnents Feeondion Eomuaheskaeins (e.g.,

P RoludyERindE REY S ThE BRI R kRS Elncfiins Bl
chestaad previdet b e1m1ﬂe,tmmalvfe®&a®efbr eolhsdrsto mﬂuﬂetvapib\ﬁdwitean
T RN TN S -
?\éfsf)ﬁél%ﬂ LD S‘Hﬁ RARLARIbh &L belihfd@d (ﬁ%rrgthe Kbt @r an item

i p) and nove the plctures to the new folder. In an
d(muain domepanpleshe tOQliNDs 005/ A ET(00rFTD] dIB200:n AP dI8be

il i cat | d det
iired ABRL i e ER s HoFEv & A hEme R 1 8o 4T B0 00 Beuprimly
‘éﬁ;ﬁﬂo@ﬂlﬁ spé@ifyl @othta Sk hdBYL thiiemaleROstustfil ddhdaidHsO Yedther, it
expense report folder. In yet another exenplary use

showd pisq be poted dhal _neww@n@h@waa bseddeshiql paaplication 340
Séé(trﬁén\éﬁo(ifét% grtiacf ﬂ,lé)‘ggd’u%%l {S}tzlrké:g ﬁ)&%&?u@&% déﬁrﬂfég BE\& ?)%fgrences As

B eshd® afiRistalled W @pibilitis fot perﬁ@iaﬂﬁlng fédders becbme possible.
f ol ders usejﬁfeferences to deci de et her tg i ncl ude
m

or exéPligs 34 rcap berkssified asachyon derivetl gesording to an aspect of
ﬂ%ddui)jre@f‘m'v@ntﬁﬁo W dive %IB% efcet a@ﬁ‘&n GebaBd rla s b8k BerC@®ething

be vittual folders which provide mappi ngs or pointers
tirgerfestirgshapyenstinal fo]‘d@t (g cvauts- e dopmabntfadﬂeﬂe delefedy or

BRUEhD, 13l St onsurkOLe ERRToM2h SR ol RSHHE o an

active folder called MyPictures. Simultaneously or within a short time thereafter, the

active folder could consult with a calendar application to determine what the user was
doing when the pictures were taken and then create a new folder with an appropriate

title (e.g. fishing trip) and move the pictures to the new folder. In an email context, an
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10 One exanple of the use of a derived folder includes
a situation where user defines a folder to include

W@Rk0i050#720 musi c |istened to by the user at | eaBCT/URI08€024139

times in the last two weeks. Derived folders can al so
be defi ned by preferences to include all files of a
artL ar ty t with certaln exceptions. For

| TR Ca%mr%ru ITERPHWheEt Miswee eontping i erpease report and if
Uif AAKS thdh o Bl WaFh i g@mm:l(cﬁl% tﬁ@%h&t 1§ W&veﬁ%ﬁgsqﬁg report

part|CU|ar song trac Unman ure an
Roltsa) In Yy andtbermemplary ushufukdyd]dund, @disidwmiild be downloaded to

ref e, defined such. that user could
s BT PR h T Gefgines M Gic grare (e B asiouh Bap,
TSR L, ﬂambﬁéswmhﬁetm@aﬁﬁépﬁdtéﬁ)wé of the type

deflned If th file is of an allowed type it can be
added E@i\teldéolrieﬂscrer prefgrendes fesdevde wiahdritd enchulglod exdude

T TR AN -

ieatinedl falﬂeﬁSXﬂﬁﬂi p@ulde hupptheh ©r poiaRleQ 1164, VHRal folders act as
particular file. Furthernore it should be noted that

éé‘r‘ltfﬁldﬁrsfoT brusingddate ot hegoldes Hegsaot bavestni astnal plfysivel ¢xistence.
%l‘l‘lé é&%lﬂ‘ ‘?é (Sjiet é u?en(g”a HV&? 901561‘ 19091‘\1&5 %%’[é%[g(gd \?ﬁ@l’% H%eﬁ:aggnes a

ders fcan ave erences ‘associ
tfhhfer spaclufly alvvize hluSicelﬁmen%ﬂ €0 bptHedisaest 1¢a8t rdeQntRhin & last
wel | prefere s that specify what actions to take
e EEF 1 RETiVRAB e @Belfo H8iefnid Pogesfuerses fo include all files of a

%deu%ttmt G c@ﬁalﬂr %\s&ﬁ%?gei fo'%J uﬂé‘%aﬁ%i ngq)f&?légrl; Bqefined to

éngi ne o stem 1 0Se
pnehéy @htre@(s bad azbnemsshmme Miks Dﬁatsabmchmde partieslai dong Macks

e R o e R Sl

rbtelcab&GoRIEEElEnes sadﬁftﬁrtfaﬂlsbp&ul Fanyend HR@%L%SVMO folders
executing queries agai nst a 30 database of

wod e foldes groplet aseértammhgthenthe dsippee fileis ofﬂetmﬁede[hesd If the

contin |y r |ve

SREHORRABY S DR S ERES AU T R hBotBy BlrcsSia
lfejptted‘ (4. g.endt.cofiietl So RUbIdeH@r BREASH @Y the BB REL Hedrof ted as

ght wei ght systens |ike personal conputers where t

6‘? &V@@%b?n E’&flﬁp‘éonrﬁ?@u@rbﬁfé%%e(bﬂ the pagiqujardilecut e a 101
WO 20654 V\ﬁgcfl‘g ltFS)gléth%g Ql?@d%"f :l':gl%un %'dl—‘:rls Cglgg h%l'[ (c]ha{actenstlcs

prograns e constantly running
fo@ bd‘élractia‘t foldéFhend grosé fidlderay esmtcbrdmglyb ouvay ﬁﬂders can have

BT a1ty oL R i e i o foder s

%lleds%@efe%cémﬂétfs%)@d?fy Wt QBRI Yake @vheR OGS 04 ctj§ éclgsﬂpgn

burdened with continudously executing queries an
ﬁl@ﬂséeﬁemdata IS 5 kept current W)rkfl ow | i ke

ACtIVI on Act | Fol e sonallz tion
AR 80 Bu/oGh ot it B e anR ehans SbavsElisioo. As

@Mml)e&scloééﬂf Ikéfe%fﬁ:e@éant&%lﬁ)@@ 5@&’&& 8% MeBut@d in the form of a
gultl-ste pi ece of work that can be represented

ta query. Data store 150 can store data in one or more tables, which can then be
queried utilizing preference information. Conventionally, executing queries against a
database of tables would be computationally infeasible, as the queries would have to
be continuously executed in relatively short intervals to ensure that data in the folders
is kept current. This would be especially impractical on lightweight systems like

personal computers where the processor could not process efficiently execute a
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10 via itens in folders. Personalization is the
concept of enabling an end-user to specify

whe@beswmces that are applied at system appli cBET/U82004/024139

i ntercept points for purposes of automating the
handl i ng of end-user neani ngful events (e.g., emi
arrjval) or systemlapplication behavior (e.g
c‘BHlt“i“%ﬂelq RECEHEBK VHHe conseantlygtrnipg qeaties o my@te folder data The

r
TRl el A SRl Bt SRR RTEP licbln 3 ek Ol e
| @catrermedf toens glch an wiheh dmaephddwj ddletéd 0@ modﬁileﬁln tAccordmgly,
point ina fl ¥ cascaded eval uation of
rRIPESSHATdS B‘i’té%“éf?eé'ﬁ@ st oatpgPusbt SHERAINgIUSIes ang) the folder data is
et &irpge are incidental, not planned. Accordingly,
personalization is not a dimnutive form of workfl ow,
rather workflow and personalization are different
. nC|dent. cascadi ng of
& 2 AN SF L detxedelders >0 gifferent than
a pl amb@éi)nﬁhz"dtlﬂh rﬂﬁgoﬁdﬁ@ﬁﬂéﬁ 'fsudlﬁ%d oM \W}RHB\INQ\%' task schedules.
Furthermore, personalization can be applied to enaﬁ
pW@ﬂ‘iﬂoé‘él qréaskdebﬂdulﬁp area mUitupnes picandf werkythatomh de rd:p]ﬁrented

Fo AR YEE R, RSN b o BSOS eFhPPALh e

vmﬂefdnew that deagicant bReerpbsicaBon MddrcepP B6HANBL pEBbIRIBF
is an independent, but conplenentary concept to

vadiqBRatngshe bandbag 6 erd-nseamesningfin eb@t%(@;g j eaepilk agrival) or

RS BB R AN R o e

ptﬂaxt)u Rietsopalizhtion Bevacsatd with epablidf an w&-&ﬁér%\féxpress a
onal i atlon of a task, persaqgnalization of workflow
iFﬁF TCRET YOS B%‘Pé%lr?ﬁﬁlﬂzzeétti) érgl‘@rl 1gfelGEPIFOIIKE-Ea §KENt ANt 1n a

eSw 0N alAing %ﬁéc%‘ecpévam%ﬁ kh b?ﬂ{éﬁﬁgﬁ gxlékéré}g:es &% 0S80 o% a%flngle

personal i zing a task coul re a user specl
d@@fﬁ@momaﬂeogm@entai Iiiﬂ p@mmdra%@ordmglh,apwﬁommlgzaobn mmd:t al n

CBRuPHE Rt ol VR e FRASE BBt g iferent
Winké hiewwettat.t Aﬁtilhdi’@erﬁzﬁ FhscaMndf pﬂ#@rbﬁ’deﬁ‘ %r"l’ﬁlﬁ@lltﬁ?g' arf &ent is

open/initiate a workflow based upon an event of
i ftfeeridhan @ plynned ghsamies ebtasks/relegiin a workifloat. . Furfhernore,

S35 BN A BRIt

tatlsde types Wf apPpugey evéntnidBpedpiitDPs f il ethes aRpaddk bW o€ fask Schedule
Lnterﬁéé with a schedule to be tracked and so forth

IHINYPIYEL OhBPld & Peslizethypistion iér‘i’aieé_lﬂndh%ﬁr egscthatas a
HJe%BHﬁQaE@i%i% a ﬁlﬁﬂp@n rﬁWLllf E&ﬂﬁigﬂﬁﬁ{aﬁ (E]bélldt@;ﬁrto workflows

preferences woul d conpl’et el eter e resol ution
of t hd’etsaskhzaﬁom adrl g appdied Marbrlath)tmis@n tsRig lc}tmdu]ea,\mlhenecbr end-
5, wor kf ched%l ng. \Wien choices. e regar di ng

e e Rio5S PR TERTANS Thsfitins Seous GapuGHAToar P aRtatoR oFf

UERR$Ws B ﬂe@é@n@hiﬁ%@ﬁ ot @ t&ﬁeﬁéﬁdhaﬁia%t)ﬁ e NBR& P iniSHoR,
decisions. A practical exanple of a personalized

vasTsRRlFAtiemef apHglonatask. ehd phordliseiéonceliveybflpe scirdulivg. An
l%ﬁalﬁ‘gll‘:é ot ggl%gr?agffzf}% otfasl?Qou%( BENRE e RES stecnﬁes Ejemsmn logic to

automate the handling of certain task such as automatically approving orders of a

certain dollar amount by a person’s direct report. Workflow initiation deals with
deciding whether to open/initiate a workflow based upon an event of interest (e. g.,

phone call, email arrival...). A planned personalization could potentially be turned
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arrives in an inbox, the type of email is detected
(e.g., subject line, flagged as expense 10 report

WO 2005/0437 emai | data is scanned, and if an i NROI/U82004/024139

amount is less then a certain dollar anmount the report

is noved to an approved folder. Thereafter, an email

can be sent back to the sender indicatj ng the reports

Hpp poveskillew saskdy veapriag ifevith sppreprjsgusapabiliiente 1a@ract with a
thly. 1

Séh%ﬁﬁl%% EQEra&PeQ aggﬁo g§1¥1& & *?1|%(eé~ et \R%flﬁréélgl% ibQE &{I%‘ge used

ab@phnﬁai agowitam a)ﬁvoﬂ:é}ommmrémaisémefefenaemmhﬂﬂ |costtpletely
enhance the val ue Ee wor kfl ow, the ap cabi | |é
geteaniap theggeripien ?%t eXoply, R?éS%h%PWrb ; IVeRygd 3

i
AL A LS IR
pausbnaigati@r capdressndid 2w annser vmmeellfyl petfiobtnas mim sush derysmns

not art atln in 0 ronicle
ROl deroriaich PiRage AP phammaiZedh aitioa Bebiing teany of the above
%MQg&fés cbﬁ‘M%ﬁh@ﬁro@@ﬁﬁ%ﬁﬁ i e%&fs@fébortamlgﬂﬁgéﬁa%ﬁ]e an email

infornmation rel evant to user or users of a systen1
Notvies ircart mbax,sths tyoeof emfatl emdatemtﬁddde' ,tshbg ectdmﬁeﬁagggﬂ as expense

hi stor that can b as_part of .eval uating.

bk A crfit gt ¥o R0 A 1Y BE M B By S Bt defiin
ﬁbl@éﬂ anbnBdeirOpbrt Shoved3s @i giprovedUBRler. MelyereafteS,nl @n8Edan be
up a preference which says "notify ne when shares of

mfpaﬂ@ fo the pradler widipating thereporigapprovedstatys s Sebseguenily, a journal
TSR 5ot S G LA e TR B on e

taiiar. mat i on when a new high is reached. 30 According

to an_aspect of the subject |nvent| on chronicles are
stoor ea’Vth? 3l ofthg abaegiateeanes afperryalizatien 9? perkilow,eagee the

Ylhlﬁe%f'rh%% b &' G %ﬁ&bﬂrt oﬁé{RH*bbﬁéht%’}é M@x&ﬁs‘ﬂ}%'mkﬂow

systemn. us an e user” has control over t
ﬂ'lhe$ed1dneﬁ1ls cdaba apslie to amnpatier domains ﬁrmlndm@lyutotoh Bmited to

flles are ck she can sypchroni ze it t.h ot he
ot Gor anding Bl SO0 SRS e e B R s hay not

B@ggﬂ@{paﬁﬁéirpgwogmv@an share it through normal file

shari ng nechani snms, and can set access perni ssions

and other security settings to control who exactly can
55858 tfg laelscont ext information. For instance, a user

cm%v?—everyone in their workgroup to see the

hi st oilChealiclenibraihg wancdspett oMbk Fubsieatrigvditiof @Spredetit history
gﬁ\% W sh to restrict 5 context information such as
peREpxtipfaymation relevanldp o UaRISK Usts Pha aystat Negfication systems

BHES DRI e chE@p%‘is?%é&Ld&t? ﬂanEé‘%PﬁéW{)se& QY Eéﬁ bP&afifing

expose certaln conmbn aviors as
ethetrer of motdo ekeiannthnwn bisedhame prdvigisactio | Em‘unrganch,ea user may
%V%hl tlots)ét ltlpoa preference which says “notify me when shares of MSFT hit a new
high for the day.” In this case the system must be able to maintain the highest price
point of MSFT shares during the day and update this information when a new high is
reached.

According to an aspect of the subject invention chronicles are stored in a data
store and freely accessible to users via a user interface (e.g., supplied by the operating
system). Thus, an end-user has control over this historical data; she can back it up the

way other files are backed up, she can synchronize it with other computers in her

103



10

15

20

25

30

create an "audit", chronicle, where every action taken
on behalf of a user is saved in a chronicle; a

w0 e@anss74chroni cl e, where the system keeps couPCT/U82000024139

many of a 10 particul ar kind of event or action it has
seen; and a high/lom1maternark chronicle that can

ee k of the, hi nd | owest. val ues seen
PG s ioRiss, e share dfrase RO s merne, and e s
&&&%@ﬁéﬁﬁyﬁ&%%ﬁ%ﬁl%n tObonttAWHNGS V\ﬁ Gan access this

Al
chronicles to be upd atec?IS pp I catl ons,
wgnmhlgfmu on.i hdranstendeom umg eat alkpp Ievc:m@neanshelr \iz&kylmp to

t f t | at f. ble f t ext
8 bR T el Bl AR BV S P RO m PO G sttt
WwSBtext Mf(ﬁ‘ﬁlaﬁ&ﬁétﬁ:h%s GaletiRE 1R ty%ﬂa 518h&F 88K drSn Afeeting.

preferences), but because the present invention
utili félﬁh@@ﬁé%éh‘? %)@éﬁn@l af the presemidnientian dan exmsocetaanchmmon

f. fe
B8R L OB TSR PR BSERE RS Sy

appld aataudin’, c]EOﬁlcleDﬁ/haﬂéC‘eQeryaacﬂﬁﬁ fakea Bn BeMf SRLusRAE shidld in a
pggmeﬁllcatlon 20 written by NASDAQ whi ch streans

¢:rfe cQWHC Rhignisie avhers the gy kémﬂ@trOf hpemany of a

I r r of
DA RRR r R oF ot LY 8B o o o R ARG Lt e
Ithla‘t oamk¢dpdrack o$ itddigheesadilowes vaBes seenchidtbieally over a certain
i.nf ormat.i on agent application of the present
iTRF8n, according to one aspect, is built to

utili Wﬁh&h’th% prés% f}@tfenﬁe(aﬁl%ﬁélﬂ STbFOR Bithe chromlc(:les to be

|nf0rrmt|0n the in rmati on aget SyStemcanrm
2gdased biepichiionsswhish dinpwmiothieg alohurt infgrstemn algeuhtetpp]ﬁcatlons

ef erence SSin n, S can aI 0 be us
N oG S i T B RS? pSR 0y JaRPpaion to 56 updated
defis@nedn a4 pebcbalibest @&ﬁhlﬁg‘(h&&h%ﬁéd ke re@g}‘réd th¥%s bR ferences),
wat ch particular folders, folder itens that are

@Pte%acwse thepresang wve@morrrml@@s sdmmaga@mdat@stqmﬂsn edntalstore and
ticul
I L R R R

are3fed byeanytapplicatioh.aF or 1Q§téﬁlm [y hﬁﬁr cwh HBWHIoa@BiYd run an application
Eﬁi% $nqg% witten code running on their behalf.
e Ly TP (8 vhick é‘f‘ie%’il%ﬁ%?“fi}% stock gueies t 4 yrgrsiqomputer. The

PPN RETHSHBR S e L1 SPHAL LU i

'20@51/ Q46 Wl@/aﬁ’ﬂﬁfQMGGﬂir&ﬁ%IB&e thBJ Sl?pechime the ﬁzf(&ﬂiatlon agent
ment ed .as a net hod, par at ys,

be i.npl
PR R P TR et P Ro R decierg (G HRARIRE: i B i i this

ane/oPex RRGIAREEInRS t {rFSMMHRIH e ifforRARAH nt%%t%x\ﬂa}fa make use
firmware, hardware, or any combination ther éof

9§thﬁ$e files preheonigles daming west neor mferatqemrmam/g| Y,

 nt ona SR HIRE b don PSR Rkl Sked peanse the
ber@mmnyd foddep Wi eem i RAads g abilletyit6 Suatdhadaiti @ilar fOlde BRI dRy
those skilled in the art will recognize

9%@% orqagesh PORLIedR)T Bevadkiak sush felders cambe Geates ascontext
WhddAAUb adaRRLTd: BBroh B L SELRRCIRE. In this way, it is possible for a

user to maintain chronicles without any programmer-written code running on their

behalf. Rather, end-users can simply use the existing file manipulation mechanisms

of the operating system to keep their context information up to date.
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the present invention. In view of the exenplary
systens described supra, a nethodol ogy that nay be 10

w0 ppbesemi ed i n accordance with the present i NRENUBIING/024139

will be better appreciated with reference to the flow
charts of Figs. 36-41. Wile for purposes of

sinplicity of explanation, the methodology is shown

and dddus.ithepresent invsatipemaybe hinplekented @s anetiody épparatus or

ood t hat t.he esent inyve
BB AR PR ARG 2 A B 0 o G s o
pkatuks soyarel ﬁmame ﬂda@@ﬁﬁ*e%ﬁdﬁy%bﬁbﬁfaﬁ&@ tHerdofVEHRLtE@M 'article
occur in 15 different orders and/ or concurrently with

of pepuisceER'Sof plismativaly. i'omrpearesramIodusE 3 @p prrddierein is
PREI10 ST o Bt el R0 O St

\detiloe, tdagrigpy @saetia. I@lﬁ@l&tﬂepﬁhoseﬁkﬁlﬂﬁdng tlﬁd)arFng redbgnize many
nmet hodol ogy 00 f.or onlng preferences js
9 %tlafl%alavg e A U HE AR VA UEPgFingHiom the scope of

¢ gﬁmhion At 3610, preferences 20 are
specl%In by an end-user based on a devel oper schenma

(e. g. InXdw sftthe Emf)mléandl systome desanibedblzes, 4 methodalbgy that may be
store, r. exa at 3620, re events
lefientein 5 SRBnGs wibiBe pigert prenttoRiLke BE aTOied with
QXRFMESH RE flIBWAhHAS 8FFgE 136-Z1. NWhAH €y u@@@gmpﬁ&%ﬁ

SQ) to query the data tables, at 3630." At 364 a

iesplghation ﬁwlreeth@dolw is phwam @@qusmlpﬁdmslaaeees off bclcbpkealt isqo be

/ esgrlgtf(:)I{) g%qrem te&i t}%t ﬁﬁﬁ)ﬁrgs)r%g ngﬁloﬁl é%%%t hd“ rt?ﬁbé/ tgé ord%r of the

hsolth,tas sélfne‘bh‘ﬁzkﬁ gty in deadrtignce wWith the PeEséR ifiVeditios, becdr in
thodology 3700 for installing applications is
idififerentroad s and{oneansraaibevith phenploghksfaun vt isigpicted and

t e%&%@{i hl?lré}ﬁe rMb%veIABot?‘aT éﬁmﬁéﬁ&&&'r& bHe ul§%t{)$ﬁp ethent

a store assocl ate Sys en1o
tiatetholdlopein mcexdumdmglt}h te pressheiblkadioappl i cati on

(e.g nf.or agen ste g;a store 150). 30 The
base é‘B‘PE& 0y ‘8 BBefie % PEEMNCY R pETeRsS BN
%‘ﬁs@raﬁ:ﬁ in Zlgchrdefn@E W?t'h ahha@%éct 6f ﬁl@tshlgjgctri%nhaf?l 2% 3¢ Rreferences

dat abases strictly for the install'ed application.
IT3Pecifia plyian and-wserdroskaus é@veénp@r stheme de. gs XcML aqheirm) and

i nst anc in a,based-tabl e desi.gn

Do B e RS IR S aE” HRR o aed Clone B wl et can be
Tecered @i ldetecall. RRPéreack i@ theh ®e @ebutedsdr rewmgﬁte@ﬁuﬁﬁﬁg query
are renoved from a dat abase and executed accordin

éwagqo@cg SQLY ©aTuen the damighlogat 130 ot G640, Arfbi Gikbggan be
SRR S A R LA PR Sy 5
rrespecm&dacfmmm bde:‘xechmﬂﬂbasecE&Eﬂle résulte of ﬂierre:"ﬂﬂlif tasleat i on

rel ati enabljn rence cl asses_in on

appl | ASYFER T by 21 aoBrBelaonoTd OgREinsalinRg icasiags i
?N\?S@Jﬁ&dqﬁ fab&)?&’an'c@ v&@tthrb% PR bF ﬁl@&)h%@ﬁt m\-fgﬁﬁBﬁ af 8430, ﬁﬁse tables
3820 the function blndlngs are registered in a central
laocspt-upmn theclatasstorgasioestedngigh the system or platform that will be
executing the installed application (e.g, information agent system data store 150).
The base tables are subsequently updated with application data at 3720, rather than
creating new tables and databases strictly for the installed application. At 3730,

application procedures are stored as data, for instance, in a based-table designated for
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registry. At 3830, binding information is retrieved or
recei ved by an extension conponent. Subsequently,

waewepssamce | ogi c can be applied to the bi ndi nBCHUS2004/024139

3840. 10 When an EDF is installed the bindings are

made avail abl e, however, they are not automatically

applied to an appllcatlon i n accordance with one

aﬁpleq,atlonprqchéursm bT@ @)tecuﬁen%mnh@ailompwre %@@&smfé% @re
e f t.he

e{ggé\g de%(?l% g%{ea%? ance %)Céllliecrg %Cﬁ%ru Medoo8 ? 8Sp oh er‘?alg%]e a

bi ndi g %Mebﬁiﬁdﬁbﬁlﬁdolo@%ﬁﬂﬁﬂoi atte@ding lf@ﬁtlons according to an
certification by a trusted source in order to

daicst of the piasertrigyention.1 5t 3§10, ap EDITis sgsengd fism ade(slongr. EDFs
%Sﬁﬁ{ﬁﬁppo@ﬁagg% %e?etlt@%ga@%lgaagb @f%?énpe %fass%g I;]I{J‘énet zﬁ)g ot 6)21:[{3)3

wefetens¢ oqidytidey adtioas, endvetdnedefmed i sxtlemapplitdtiohy.eShéreafter, at
th at 3860, .t he candi date_functiop binding is bound
gﬁqth& fppgtion bindipes are eeitieredinga %@é@ﬂ@cﬁm SUFff gmstance
F%%strﬁ %Al 53, b n@iﬁ\{gqm%atﬂﬁﬂls ?%th@vrbdqrr réceRl I?)‘}Qlﬂl thsion
for uninstallling 20 applications In accordance
wotiposent aSplesetjuaitlyt eepamsdogic icav baappdied td\ﬂlewiding 8t840.

lic n bej ninstall ed renpoves all it
BB G EDP GG bR s af b &Y o Bopte Sy are ot
GefMSAlcalpy HIAE8 td AEAJIieRimAH labc@arRB wlnﬁt@ra cf 88he shitject
with definition and binding registries. i cation
deveptinenRethenacedptancolegicdrep@ied tadetggnipe litAkgp ERJainto be
é:itg%iplteccdgtfic%ggt(aﬁcae O‘él%gl’l?qun‘e 1nt0tzl fﬁei agzﬁ %Emggﬁgg#}t glﬁtaclltly,e
RuthioFigstionr sid/od I&Grtﬂ'ﬁ:atib?ﬂﬁda @M&tﬁsou&é}ﬁn ok g K@d@érmlne whether it
met hodol ogy. 3900 can  be in _any order. Accordingly
%Bth@@ﬁce@ge@e At 3850, g deferpaationiy mW@IbdoP@sapﬁh%?élﬁE&ﬁto whether it
| n 13
SRt R0 00 WAl L ke
lbhlidmsg r |t y@st;f hen at mﬂhtthd cafdidaté ndtiogbindogriabowid fEom a first
g]it ants acr osaég@ i.cations in accordance with an

‘E?tthBfo’t‘ﬁeé:OB 9hhyention. 30 At 4010, a
const qﬂ% 3935 h 8RS HBf-defittidPefa m'éﬁfédb’l@k&' 896 fok tBliihnstalhng
constant is determ ned by searching across application
dppldations Baiccersdams! veith arf aspers of dwalrasn:nt oy ttivmg @yt 3910, the
ed,then th l.d.search t

%‘ﬁgcﬁﬁa E1S BFngé‘P ﬁallgﬁaemoa/& gl?ﬁf‘ ﬁe§lsttli?8°($sa 018 & clentreﬁ%?org?ocation
NhYRBaEA fstordded o V¥od @8I0 Bd 2k 48kt L2l /&80 R ddidBon Mhdbinding

41 is depicts a nethodol ogy 4100 for personali zing

degipfiiee r ApRitetipe ﬁ%fPPQTVn‘iSr‘Fa%&t?alb@éﬁ@@V% 23 2A- M@@danbf

t
S REALHn Y EOh A Binthh BRaSREcER (o f b P eypension
pospenany durthemmoregandras an‘gedfabbm lﬂlﬁtblasﬁksaif thetigh doto @900 can
%ﬁpect of. the in nlglonthe glseaplurallt 5 f

IR g Oden t ARROK¢IEE e?i’é’ﬂlffé eﬁtyo BOS ISR YYEF Indey depe
SPPRR RSP RE n SR R to lﬁ{h@mgg EAlehRNaldFYEdsoRer 1O

constrain and thereby sinplify end-user progranm ng.
Fig. 40 is a flow chart illustration of a method of extendmg programmatic

constants across applications in accordance with an aspect of the present invention.
At 4010, a constant is received. At 4020, the value of the constant is determined by
searching across application domains. For example, if the constant MyManager,
received then the methodology could search through an email application and

determine the value of MyManager.
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At 4120, the preference is executed on the occurrence
of an event. An event can be anything that happens

WO pb0ei7my but not limted to changes in fol dePCHES040024139

a change in a stock price. Execution or evaluation of
a preference can be done utilizing by 10 querying data
in a data store conponent. At 4120, an action is taken
basedFign4kis depiatsiathethaddlggy 4l Q0dfop perbeiadiftg COMRUSE der

0 provide a context.for th ri o t f
FoRoBIRSbT e GRS ph 4% ot BlpufenRPREER, Al g nc-
BHeb GBS R EferthEesiif hedti@thct it aptbtided sdhieiraf Thg@rsferahces can
description of a suitable conmputing environnent in

Whincmytipen betraceridingdp ebe aspset afiilee IFeRBSBAL CqmpRFish RiRbrality
| i NV 0 :

2 gAML Sl b Dl RO T D5 AR o prvi
eapuppcatoredaveidpbieoicoadtraie findhsrebf sanpddypnd-eser programming.
programthat runs on a conputer and/ o% cogutgrs, b
RhOLE0, dh nrelgeenpeiseRgcusd o CIOCCYTERSE AT FRCYHEt AR fent can be
. . . . h i ¢
SENERE LR LEuRt RENIPR DCCRRINFD G TR A (o Al hange
innecétodeprieu ixaasionpr egalaation (0 prefepmoe panshe dhaeaitilizing by
structures, etc. that perfor ticular .tasks, and/or
gV g h p Joisttif BomBeent ot PEESk A Rt 6T PR
LRBGoraly Viigfpleftrddee. art wi Il appreciate that the
Inventive mat%oqls may be practiced with other conputer
syst eln ederftoguradé oeentextifercthe dimepssispeptecihobagriism, Bigs. 42

B FLBLRETP 0 SRR Mo AP B L SRS B s

EHEPHST 5f a fudible RePueRNEidoRtieAbinGAMLIC 8, various aspects of the
m croprocessor-based or programmbl e consuner

pfegentt iwyenden maribe implemerted. Wikle the inysptien kag baepdespdbet
glboevel i? Yl"?eggehglgl e lof ?orgﬁlﬁgrr-é&:tcht% ihsrt]ruq{i&#srdf Qlégﬁ-%uter
conmputi ng® environnments where task are perfornmed by
pRIgRine that e 98 argnipetdr aed/ot trahpuaers, thosekekdledtin thewghwl
conmmuni cati ons networ k. wever, sone, if_not all
Espaues tht the rvepigrpls m%aﬁms “tﬁn&fgigp geabigatiay Wil other
PR GRIRIE S Sl PR, prd
gjﬁ LT onrrenité%' g?%%%lgym%#g%%ﬁeﬂ%%%qggﬁl ocate In . oth’
toopbneats] date sotatunes o $hat perforaygpartiewlpictesks and/pr indplement

2005/045740 PCT/ US20Q4/ 024139 W.th reference,to Fi.g,
REOCHR E Bi BRAET TR0 Vet 7 G LD {pAg o tha
YR ih P&18ive SRERIIS nfly Heliadtidy® With @thdr REMPGRE sytedEmifiic@tations,
4212. The conputer 4212 includes a processing unit

iplulingsinglereoresroror Ul PTECesson GORPEIPE SR BIMCPSIPUTIRG

BT AR 5523 BOATREASILS, LG By
devicEs fiidigprabéstordbibéd orffre granonatds corgumiai tlectdhicscamnl the like.
any of various av abl e processors. Du

e ilbpsirated s ke Dremion ot Al iaiR in disributed computing
%%fl?drﬁ%%zwﬁée 8 AreGRRfoRRe £ BP HONGE pReldify RVREE AR G linked
through a communications network. However, some, if not all aspects of the
invention can be practices on stand alone computers. In a distributed computing
environment, program modules may be locate in both local and remote memory

storage devices.
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The system bus 4218 can be any of several types of bus
structure(s) including the nenory bus or nenory

w@osned7her, a peripheral bus or external bus,Pantsmo4/e4139

| ocal 10 bus using any variety of avail abl e bus
architectures including, but not limted to, 11 bit

bus, Industrial Standard Architecture (1SA),

M cr o-WHhmeferengg oHiigetd, gn exemBay, envickaraeiidd 19 & implementing

. [ Xy [ I v VES

eear tspet LB HFhurk bk FEARBRER S ik olibe 12

(iRThdes aprosessingnibar i4la sBstsm(thSRyry 4208 amdacystahnaili4e$8. The

Por t (AGPé Per sonal Conputer Menpry Card

ISyetem R 1 ki poumles s¥5iemy Gompgnents mehudmerhbwynot fptted igthe system
F : r

By e P e VA R o LS EPR Ty of

rvanons/avéii@sle piidvessoes i [dudl npatpmetysots any sthemmuBigeS)essor

contai ning,the basic.roytines to .transfer information

t?é‘{]\?\}g‘étﬂreé%ésﬁéﬁf'gewmyﬁ BhECHENSEHRE 1nib4Bl4 such as

during start- up, is stored in nonvolatile nmenory )

4222. gfév sYeigmds A2 | § sany b anyrpf savrael figes of g grucsrie(spipcluding

TR b ATy SRR A BB MR s
musgsiagﬂnjoma‘idﬁlﬂ»f ﬁﬁﬁemwgnus eﬁ\ihﬁécjtt@rfiinbbudﬁfrgabvzgi%linﬁ&ﬂto, 11-
b aRU L e BB e BRI AL AR CURIENA Bt ctus (MSA),

PRE@HIBRIS £ ACIA ) RO Yent Biivea@i e@onich (1t @’EiSQrL(ﬁcﬁglquW LB),

limtation, RAMis available in many fofns suc
Renpherolfcespirant ngrRednectAB Cdly hairecsaRRdvial BRAWSB), Advanced

A P TATRE e B e S SR B sscoration bus
(BEMRAN), andrSnal HCE@RphteR8 P ES W&fc@m%l Conput er
€,

4212 al so includes renovabl e/ non-renova _
vol at i TThs/spgempesery|42 16 dushysies splatleoneneryiddd and monyolatide

| . far. | 4224 Disk 30
S g S o
|tiakefeninfiEgneitn betticsk cldfrieviss, withio feycomibutek 4012, ¢@ch 4saR@ing start-

drive, Jaz drive, Zip drive, LS 100 drive, flash

enspredndqionyelatilepeyoni422R. By vayediiysiationjagg not limitation,
. ; : .

B s s AT R RS hRUPE, TS, RO Bl i fiete

WM (BRORM), steotrimglly pegiranmatdk ROMGEPROM)neecthicatist @akable

M EPRNE oy Hodine Bt SuHaC aiury AT REhfy g epess
medpidry TRABN0vihieh aClelas RYYelNAl ¥fohe Hentorfll Biytitly MfeNedblibe ]gnd

disk ROMdrive (DVD-ROM. To facilitaté connection o
mRbligitation R geavidableds npny forms sueteassyyselgam@istRAM (SRAM),

. - j rface i
53k TSRS S5 IRASRDILISTLSF. yosoran
APPReSDRABM), titahcédd SDRAM EBSDRBS), Spichliak BRAMSBDRAM), and
%?rec?trkambus RAM (DRRAM).

Computer 4212 also includes removable/non-removable, volatile/non-volatile
computer storage media. Fig. 42 illustrates, for example a disk storage 4224. Disk
storage 4124 includes, but is not limited to, devices like a magnetic disk drive, floppy
disk drive, tape drive, Jaz drive, Zip drive, LS-100 drive, flash memory card, or

memory stick. In addition, disk storage 4224 can include storage media separately or
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I ntermedi ary between users and the basic conputer
resources described in suitable operating environnment

wa2m8/048wch software includes an operati ng sysPenuUgdas024139

10 Operating system 4228, which can be stored on disk
storage 4224, acts to control and allocate resources
of the conputer system 4212. System applications 4230
tra«t@énbn@aimanmﬁg@th@f stoTAge madiadgecheding. dut peidbniteddts, yyoptical disk
per at a
RS BEb 201 WSRO G4 FIURNIN PR BM PR RENIER . 4892 cD R

Ezﬂlé) CW reHiteh16 Krist (TRONVER24) of & dightal VBI'MII@-@IB]E RC)MTdﬁde
that the present invention can be 15 inplenmented w.th

(F2Y PoR@Mop dioderibitate seaperhong eyl saraes ﬁ§ws¢s Vaétathesystem
P AT i M8y PP R R ROl (BT R S fiBretce
d23d.ces 4236 include, but are not linmted to, a

poi nting device such as a nouse, trackball, stylus,

t ouchitpaeh begipbaradtel thai Kigaplies®ibes SufBidre khat gases apad,
satellite dish, scanner, TV tuner card, digita

aﬁ%}eélarﬁdb@wm USETHEY the R GOONRISCTIES MRS .dﬁscnaﬁ@j iny fydfable

e Eind REER AR 20T B bR AP HCERE, SPORF RIS Satlie

O@éﬁnf}gsﬁtm mﬂl&)w}ﬁ&ﬁ&n Herst@ed ax dishetor{ge)42223Rts to control and
i ncl ude, for a seri o] raIIeI rt,
allepairTepairees ok er %?Hmw%ﬁg@géf éystena @RPlqa8es 4230 ks

¢
AR B 1B R W ResBlrck By SATRIIA SR (D thibu R
pEOSrdve nwtdehésﬂ%b piod/pragraimgbaia 423 @@ed eitipartie sysde Memamyl 4216

b0 iR st 0Tm O I O D S B GG B
hﬁq lemehdl Svithhakiots }ie@atﬁfgesy&@ﬁi@ of U&lﬂﬂﬁlaﬂ&iél oT®Pperafingd Ystems.

e nonitors, speakers, and printers, anong ot her
out pUA WevErers campgnds prinformation inko theesomputes dAp} Breugh input

EFYI g%l)té&;‘i% %Q&R gl%w%es%élgg 1n(in&(i g&t’ arg Xo Wlteocf fo, a Bmatmg device

I"on an and 50
Sadhis atrh@dse Pt sukbalg, séylige asieh @hd, d@ybmdl Ilﬁmrd@ﬁbm goystible game
30 outPut devi ce 4240 and the_ sy sten1bua 4218. It
ord srig! e dishe sannerak vV ginsesarddigic samgigdigitalsyidsacagmess, web

Lce e
S5 CRPRONLoTREL 1 DAL MR b Pt g i

RCT4 tHEAGMAKE 2yb130 buCTButeintet Rt pad(s) 4p3: dineriape port(s) 4238

SR o7 CufiBbls: LopLbh-e PLiehPoE  salt e GO Dal g Seria
%aéleusﬁjﬂ Outh SR RGP A4 @e(sShebL At R tppe @fﬂb@t"s 29 it

onputer, a server, a router, a network

mﬂkqsmmn Thys, rfptmpmém ed i p%m b&mged @rmewdalrw@éto
g ﬁl\&/}‘ | ﬁ%ﬁ%ﬁc 1a0%£‘(? fo & o) ngti)r?fonne[]clon ngﬁte ean oluﬁ)%t device

Yy |n es many or a erren

descr Obedt ﬁ@bﬂir Z\/:7) k@r@xﬁﬂéﬁ%&ﬂuﬁr&ﬂe&haﬁhﬁe raw mmt@ft devices
brevity, onl menory storage device 4246
PRAQLke @p@ﬂorw &H‘?alFeéﬁwﬁF%P’é%tﬁﬁuﬁ@??%*?tth“tF@@H’Bﬁ%“%o that

?éﬂmlétsﬁé&]ﬁ)adégtéﬁ. e output adapters 4242 include, by way of illustration and
not limitation, video and sound cards that provide a means of connection between the
output device 4240 and the system bus 4218. It should be noted that other devices
and/or systems of devices provide both input and output capabilities such as remote

computer(s) 4244.
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| ogi cally connected to conputer 4212 through a network
interface 4248 and then physically connected via

W@ ooei7a¢@t | on connecti on 4250. Networ k i nt er f BCBUSDA48024139

10 enconpasses communi cati on networ ks such as

| ocal -area networks (LAN) and w de- area networks
(WAN) . LAN technol ogi es include Fiber D stributed Data
| nt er Camputer £213 gan Qpsfbein aRebveTkst eBYrmaeat pRglogicak

Q&B%QL% ns% El% %ﬁesglgﬁgelﬁ%%g) éegér I%ﬁ&?as d\%n%%ﬁ %oﬁg)%te]‘%p@@l The
tdntote e@inpmer(s)pnm fcart be ppemdnal mnmputenlarsewet aguliteG limetyork

netmor s like Integrated Servic ital. 15 Networ ks
lﬁ%ﬁﬁ’tﬂlo@aﬁf WH%rPHﬁgeSFWé}aé?ﬁnap g{}% PESKICEUISE Hbot\ﬁgr common

H&W Kocﬁe A D bad tygn%rig? HARRE ntdnY @5 aff Qﬂh)e elements

Communi cat | on connect | 250 reférs to
Hescdbed elasiot tavernepweant2dye dFor parposasod btevtm,emluea wenlory storage

nt.erface 4 the b 4218. at | .
bewa%%%a‘*%aﬁ%ﬁ%ee ? it Rt oS O spabyels 4244 i
cERHHRIRH chmpeter 1212GRAUBh 3R ehPork OnterriRMNAS aﬁthhen
conpu er 4212. The hardwar e/ sof t ware necessar

pbm@divucometctfdtmecom@umnuxon ¢qnec¢twe’r2&Q4Netwm am@r§ace 4248

r%T}eJP)égsg Cglgxglg\ olige nggns,gcl nt 0053 area negwg Xk fﬁgﬁ and wide-

bl@a@l@h@ﬁﬂ@s OVANB. MpdefBhndlédbeinchiad Q?Elfer @iﬂﬂn@fﬁéd D@ld&ﬂt&rface
| SDN adapters, and Ethernet cards. Fig.

é@h@}ba?pep% |D3&t@betﬁé§}aéaﬁnéﬁr age €ahbe E&@ﬁﬁ/ﬁ% 1102.3, Token
n‘M [T t &pﬁﬁ@ﬂkw Wklﬁ%‘gﬁol‘bg FREMut AVER LR to,

e system es ohe or nore
pbine-lttt p&int l‘ﬂiﬂdchm'ﬁlftsmichmlgh"(eB&orE&lDe baeprited RawtbembDegital
and/ or

e ks S DNIBnG i Ssueons B ke By RIS TRLOGS: The el

ggg %&ﬁbnég?QHJThe server(s) 4330 can al so be
mare and/ or "'software (e.g., threads, processes,

C 0 rrp u "dog{}?]ﬂl%’dtﬁﬁ $onnellgn@ )eﬁ-%%rréfef'sst%(qmg ﬁﬁd@@féﬁgﬁ%gfee@xggﬁoyed

to 30 p Or LT anst orna I ons by enpl oyl ng the prese
tv@mectahe nétepriexerface 424 th@beIISeV\dnimwmmtdanon

betmeen client 4310_and.a server 4330
fewﬁcﬂ% déﬁ%?%%gé@usgaam S GRS )t can aiso be

WREt &“g)u%r 4995 eTﬁ@M%%e/&ﬁ%%%éssary]fepc&ﬁectlon to the
2005/ 045740 PCT/ US2004/ 024139 The system 4300

ngiotaukl @geréace ¢@A% michrles,dor $xearpbay rplmmsesoarﬂm antemahandeexternal
f aci |ta1e onnunlc bet en, t he

KR EEs St 76 Rhor S TR e R R pate

4RnBhAd DISE/ Abdems WD GHgstedsCarEtheet @, Cl i ent data
store(s) 4360 that can be enployed to store

i nfor g h9ns 4 %}ﬁﬁlah@bmﬁ dfdgt &R bS 8 JarfAd Romplitidd @fvirdnment

the server(s) 5 are operably connected to one or
#BP@ with rwhaeh dhauoeessmtonee(n@)m ¢®240thth Thea sydpem 4é®@>1nglgaéds one or

e R i S SR T T R el TG S

e s®Nproce¥@N tbputidgl devices). The system 4300 also includes one or more
server(s) 4330. The server(s) 4330 can also be hardware and/or software (e.g.,
threads, processes, computing devices). The servers 4330 can house threads to
perform transformations by employing the present invention, for example. One
possible communication between a client 4310 and a server 4330 may be in the form

of a data packet adapted to be transmitted between two or more computer processes.
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15

is, of course, not possible to describe every
concei vabl e conbi nati on of conponents or

woreihodokogi es for purposes of describing the PCEESU4/024139

i nvention, but one of ordinary 10 skill in the art nay
recogni ze that many further conbinations and

pernutati ons of the present invention are possible,.
AbesydemdgB inchulep p sgmmuniaatien frreawpsk 430dhaiean b employed to

.ace all such rati hid '
SRR AR Ry RHpSPHERY IR e D10 it 688G 4330, The
tchente) a8 noi @ d{pbﬁbryﬁconﬁbkftémrdﬁ@bemdr@clﬁm detd send(s Y 4860 that can
the term"includes" s used in either the detailed
deseiPEr 6p stere nframatian fasal te thaclieai(pm 434 0; .%ﬁ%r@a thegsepsr(s)
el usi ! O
#3300 AbRLaBy B EERNGe B et By btk o) AB40 that can be
employddo areinforanaton lceakb thogedvarn4230cl aim 111 WO
2005/ 045740 PCT/ US2004/ 024139 APPENDI X
<BEventiZhassebeensdeailed ads6einchdes examples of the present invention. It
<Event C assNanme>EMai | Event s</ Event Cl assNane> <Schenma>
dFioé ceprse, apt prsgitlsiertesaibs ey ey<onray g pribination of components

S ARG EE B e SR G IR mvensop, Byt g of ordinary
<skilkeindke arkhiaglreldvgnize Rex eiavig feitter ebaibimatons and permutations of the

<Fi el dType>nvachar ( 255) </ Fj.el dType> 15 ...
BIESEP PV IIOB FESREST iﬂﬁ@ﬁﬁil@glw peraserd-dnvenfipn i igtended to

S 6 DR U S L v i

okl Issdpfei o Itk Tappendisisciaims/ Fughatmosditethgsextent that the term “includes”
nggdg%gﬁéﬁa‘g@%%f%%ﬁ}@gﬁg%;%eggls, such term is intended to be

inclusive in a manner similar to the term “comprising” as “comprising” is interpreted

when employed as a transitional word in a claim.
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25 <Fi el dTypeMbds>NOT NULL</ Fi el dTypeMods> </ Fi el d>
<Fi el d> <Fi el dNanme>MessageText </ Fi el dNane>

WG Rl0slesType>nvachar ( 255) </ Fi el dType> 30 PCT/US2004/024139

<Fi el dTypeMbds>NOT NULL</Fi el dTypeMds> </ Fiel d>
<Schema> </Eventd ass> 35 <Eventd ass>
<Event C assNane>St ockEvent s</ Event Cl assName> <Schema>
<Fi el d> <Fi el dName>SymbhoARPENDIMNanme> 40
<Fi el dType>nvachar (10) </ Fi el dType> <Fi el dTypeMds>NOT
NBvestCHssdsd TypeMods> </ Fi el d> <Fi el d>
<FkpldiMaraes>Pr i ce</ Fi el dNanme> 45
<Figl GlyReN e PV iiRledky prentihaNdhipeMods >NOT
NULLY bghdTypeMds> </ Fiel d> <Fi el d> <Fi
el dl\lanzg% Je</ Fi el dName> 112 WO 2005/ 045740

S

PCT/ U Fk >Dat eti ne</ Fi el dType>
<Fi el dT¥ & é’,p % ﬁll L%I\TI%II el\/bds> </ Fi el d>
<SChena> ULL</ 1€ Tc}‘fpe 0%2>>

<Pr eferé yg
</Field>

<Field>
<FieldName>Receiver</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Field>
<FieldName>Priority</FieldName>
<FieldType>int</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>
<Field>
<FieldName>Subject</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Field>
<FieldName>MessageText</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Schema>
</EventClass>

<EventClass>
<EventClassName>StockEvents</EventClassName>
<Schema>
<Field>
<FieldName>Symbol</FieldName>
<FieldType>nvachar(10)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>
</Field>
<Field>
<FieldName>Price</FieldName>
<FieldType>tloat</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>
</Field>
<Field>
<FieldName>Time</FieldName>
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<Pr ef erenceC ass>
<Pr ef erenced assNane>Enmai | Pr ef er encel

w&edseissenceC assNanme> PCT/US2004/024139

<Event O assName>Enni | Event s</ Event Cl assName> 15
<Condi ti onCl asses> <Condi ti onCl ass>

<Nanme>Mai | Fronx/ Nane> <!l -- Condtion Class id = 1 -
Mai | i s <Frddd eseRasimerEsgldiyReta ass> 20

<Condi t <& basModen ¥ @E ML L cdneldl yeeMadse> <! - -
Condt ighieldass id = 2 --> Ml Contains @eyWrd

</ ConrafitHeatnCl ass> 25 </ Condti onCl asses>
<Actiwnfdlagses> <ActionC ass> <Nane>PopToast </ Nane>
IE-Rarihsdgast </ ActionC ass> </ ActionCl asses>

</ Preferenced ass> 35 <PreferenceC ass>

<Pr ef er enceCl assNanme>Enmni | Pr ef er ence2</ Pr ef erenceC ass

%efgr%ncga{% glaSSNarre>Ema| | Event s</ Event Cl assNane>

A&ses> 40 <Conditi ond ass>
<Nane>Mi | Pr| ority</Name> <!-- Condtion Class id = 3
- . sPreseregeqG &g@rl orit </ Condt i onCl ass>
<ConaPlteif65ﬁ@e ai @f%ﬁnpﬁﬁé%ﬁ@fwgla&$lﬂame>
CondFEmnt@aa@éam@Eﬁlevmtswvth@sst@ender
</ Condti onCl ass>
<ConditionClasses>
<ConditionClass>
<Name>MailFrom</Name> <!-- Condtion Classid=1 -->
Mail is From @Sender
</CondtionClass>

<ConditionClass>
<Name>MailContains</Name> <!-- Condtion Classid =2 -->
Mail Contains @KeyWord
</CondtionClass>
</CondtionClasses>

<ActionClasses>
<ActionClass>
<Name>PopToast</Name>
Pop A Toast
</ActionClass>
</ActionClasses>

</PreferenceClass>

<PreferenceClass>
<PreferenceClassName>EmailPreference2</PreferenceClassName>
<EventClassName>EmailEvents</EventClassName>
<ConditionClasses>
<ConditionClass>
<Name>MailPriority</Name> <!-- Condtion Class id =3 -->
Priority > @Priority
</CondtionClass>
<ConditionClass>
<Name>MailFrom</Name> <!-- Condtion Class id = 4 -->
Mail is From @Sender
</CondtionClass>
</CondtionClasses>
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</ Condti onCl asses> 113 WD 2005/ 045740

PCT/ US2004/ 024139 <Acti onCl asses> <Acti ond ass>
waNasesIMbveToFol der </ Nane> MveToFol der PCT/US2004/024139

(@arget Folder) < 5 </ActionC ass> </ActionCl asses>

</ Preferenced ass> <PreferenceCd ass> 10

<Pr ef er enceCl assNanme>St ockPr ef er ence</ Pr ef erenceC assN

ar neActlenéivsGts>assN anme> St ockEvent s</ Event C assNanme>

<Condi<tActinfiClasses> <Condi ti onCl ass>

<Name>SkNekSyoebRéINAd@=/Ndme> Condtion Cass id = 5

-- > 15MRweinetolder@dTdegstFoldegrdt i onCl ass>

<Condidhoffdc@se> <Nai ne>Target Pri ce</ Nanme> <! --

Condt/izQRoSd@ssgid = 6 --> Price > @argetPrice 20

</ %ﬁtel nihass> </ Condti onCl asses> <ActionCl asses>

<ActionC ass>" 25 <Nanme>SendCel | PhoneMsg</ Nane> Send

a ssage to cell phone of @ubscriberld

</ g\gfﬁ%@%‘ﬁe&i@? </ Acti onCl asses> </Preferenced ass>

30 < ibekrarcerbsyarestsckPiferggsesRyslerassylgssName>

PCT/ UsSzntidasdenrsy Stack By enris</EventClassName>

<ConditionClasses>
<ConditionClass>
<Name>StockSymbol</Name> <!-- Condtion Class id=5 -->
Symbol = @Ticker
</CondtionClass>
<ConditionClass>
<Name>TargetPrice</Name> <!-- Condtion Class id = 6 -->
Price > @TargetPrice
</CondtionClass>
</CondtionClasses>

<ActionClasses>
<ActionClass>
<Name>SendCellPhoneMsg</Name>
Send a message to cell phone of @subscriberld
</ActionClass>
</ActionClasses>
</PreferenceClass>
</PreferenceClasses>
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1. A preference evaluation systemconprising: a data
store conponent for storing schenmatized data; a
w@evpiokeno t o conpi l e applications including enPETIE82004/024139

specified preferences and store themin the data

store; and an execution engine to eval uate preferences

stored in the data store upgﬁ the occurrence of one

or nore events. 2. The syste88 claim 1, further

conprising an action conponent for taking one or nore
ctio dy valid preference.

B TRE bR GAfait SEARURbATRY Component

conpra 8atagtose crmtpoherﬁa”bn gorigysvhemetited dahfat transforns

and formats notifi.cati on data gepera th

execu} F‘éﬁpli‘?’i&? ?@nm%sﬁé’aﬁaﬁﬁlonalﬂf n%a?f@? ¥P§ ﬁ?%dr prfegences and

QFKHPéEIM %Qm@gquqhgatlon devices. 4. The system of
aiml erein the comunication devices include a

m)bl | &n exshotive, enginedg evaluate PRfererged steresbinhe éata sipre yaen the
stemof. claim1, further conprising an event

% Pesit oP6 OEPPFSR " Svent  data from an event source

and store the data in the data store. 6. The system of

claim5, wherein the event source is subscription

er vi The syptenToclajpst, dintlesr comanaing an\nﬁwwqmﬁwné%ﬁ%kmg one or

source. is th e 1he system of

oIS ?ﬁ%fns puec? eg % v C)C%Béri) :ﬁgneﬁg)m?'ag)? fere anal yzer to

produce cont ext data i ndicative of an end-users

context at a given tinme and store the cantext dﬁia.in
3he dhe éys{a,@pb?faclalgl 2 Th%a“ég%t‘?@ﬁﬁpelﬁer& COPRIIENS £ qiHigption component
n

SRR Qe DT ks UBE BRI R sipgaine vt

iﬂser}ilﬂ&e&yis& formond orchaiernsdr, cmmaumcatlomlﬂcbvmwpl l er can

conpil e and the execution engine can execute both
heavywei ght applications and |ightweight preference

appl i GRL L QRSN of didim TRehS¥a iR HhmGhiehdBnldevidd§ include a mobile

execut | on engi ne eval uates preferences by executing

gberd, e pagan, kDA, sitdor ednpuiert he data store. 12. The

system of claim 1, wherein end-user preferences are

based on a devel oper specified schema. 13. The system

8f cl ghBsystem VhERERA D, fufther dRipridhgraagsent doghpemdntiseixtract event

pr ef erences and the devel oper. schema are stored in

dnfe feam b pent spiressandrstarp heglafpindhofaa sipie- A net hod for

application installation conprising:

6. The system of claim 5, wherein the event source is a subscription service.
7. The system of claim 5, wherein the event source is the data store component.
8. The system of claim 1, further comprising a context analyzer to produce context

data indicative of an end-users context at a given time and store the context data in the

data store.

9. The system of claim 1, further comprising one or more APIs to interact with

applications.
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establishing a set of base tables; and updating the
base tables with application data associated with an
wa@ppbioesaso on being installed. 15. The net hod PET/TEB04024139

14, wherein the application is enploys user defined

preferences. 16. The nethod of claim 14, wherein

application data includes application procedures that

are stored as data. 17. A conputer readable nmedi um

RBVi NGhi Bk 6F LIRS 15HRERE th@@(ﬁﬁ}?l&rfo% oAl afd tix ecution

the method of claim14. 18. A nethod for enpl oying

engifie cencesute bothr heaivngsightspebicatiphnendisghtvym ghit pr efacease

baﬁed.on a devel oper schemm; storing the preferences

PRP'HAEOYY nore tables in a data store; querying the

tables in the data store upon occurrence of an event;

producing a result table; and 116 WO 2005/ 045740 _

PET/ UShooustonof shimdx ek eqution erginnevalyaies PEACIER S datexecuting

in the resul abl.e. .19 he met hod of cl aim 18,

ﬂHgW§fW(%égﬁ&ﬁgé?ggé%%ggmgTe specified by utilizing a

one- at-a-tinme declarative programm ng nodel. 20. The

nmet hod of claim 19, wherein user preferences arg

dBeci flihegysienof clsta lovharsmeendayserrigirensesprphased on a developer
. nd Bool ean operators to specify conditions

%h%ﬁggﬁgg%2321. The nethod of claim 20, wherein

qguerying the tables conprises executing query

l1Ianguage sgétah @feniin.122@herdhdnfoehbitsh efcaediag Bnd-8ser preferences and

wherei n the_ devel oper schema is an XML schema, 23. A

demeryeloper shermp BEe TG inPeRrimRye faes e dAQ S8y ed

t hereon conputer executable instructions for

gyecu tAi Hx%tﬁola%opgﬁptfi%gio%f ingtgl?eiti'&l chmpglgiﬁ s:
establishing a set of base tables; and
updating the base tables with application data associated with an application being

installed.

15.  The method of claim 14, wherein the application is employs user defined

preferences.

16.  The method of claim 14, wherein application data includes application procedures

that are stored as data.

17. A computer readable medium having instructions stored thereon for carrying out

the method of claim 14.

18. A method for employing preferences comprising:
specifying user preferences based on a developer schema;
storing the preferences in one or more tables in a data store;
querying the tables in the data store upon occurrence of an event;

producing a result table; and
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executing actions based on the data in the result table.

19.  The method of claim 18, wherein user preferences are specified by utilizing a one-

at-a-time declarative programming model.

20.  The method of claim 19, wherein user preferences are specified ilsing one or more

On-event-If-Then statements and Boolean operators to specify conditions and actions

21.  The method of claim 20, wherein querying the tables comprises executing query

language statements.
22.  The method of claim 19, wherein the developer schema is an XML schema.

23. A computer readable medium having instructions stored thereon computer

executable instructions for executing the method of claim 19.
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