WD 01/ 42952 PCT/ US00/ 32928 1 METHOD AND SYSTEM FOR CONSTRUCTI NG
PERSO\IA[VL,‘?ER‘@;;ULT SETS Field of the Invention This i r}ﬁ?ﬁ '09/9 9|’2§I ates to
conput er systens and, nore particularly, to conmputer 5 systens %or
delivering targeted content. Backgroynd of the Invention Requirenments for
bui | di ng web-based applications call for generating experiences which are
hi ghly custom zed for each individual user. The construction 10 of this
exper i engETIRODEANDNS YBTEM FO0 CONS TR ING $ERSOGNANIZE® RESEIIZED
content through the user interface, giving sone people specific privileges
(such as receiving a pronotion), Tust oni zi ng busi ness |ogic on an

i ndi vidual basis. Typically, these processes are based on conpl ex | ogic,
and are inplenmented through application code processes. However, the

per son wgldrakiesinvEgigheci sions as 15 to these behaviors is often

non-techni cal . This personalizati on manager defines the_ end-goal and
requi res a delids BYYBRUQILIEHGS: ta COMBEEHS YIRS 1 B106E DIHCYIRRY-JP SPBRUCHY t h  t he
i ngortargg,?[eg% fol ddiBediQ K&t contéht Process that allows the personalization
manager S defi fie and execute Nhi's or her goal wi thout technical
devel opment resources can determ ne whether a project is successful. 20
Summary of the | nvention According to the present invention, a nmethod and
system f%@ﬁl—(é%@ﬂ&&@ihﬂﬁﬂ—mﬁ&sonal ized or other targeted result sets is
provi ded. Thq{&fu%fn@ﬁl@fé‘xrWld%sw@t)-gwﬁraﬁ‘vlicaﬁ%ﬁb@ﬂl Mot ad@ | ows a user to
define business rules, and have those rul es be 25 processeﬁ in the context
of an ohbjxpeticncepwhicharg highlyeustoatifasy for pashnindiyiduabuseyl Ehe ¢ongirpoienk to be
uséd to hujld rules ith a sinple syntax. en. execut e the rules can
return af’t%\} CERSFICHEC feﬁ\%f‘rgn H@Béﬁ%t?fé’ ‘ﬁﬁ“@h‘é{t‘i\é\ﬁﬁ‘if é’tpcé%)ﬁ‘flgfcﬁjec n}eélyqueri ed. A
per sonal hzmish @ RNABETacE Avidkisbing ebHIE spafe privik g8y RuéKad Rc&@Omgtar uct , for
exanpl e, sets of personalized docunents, personalized pronotions (e.g.,
coupons )RrowgEemRRBOCYsEANEZING husidessdogie of an ipdixidgm Regtsal og pricing), or
speci fic instances, 0 |.i.cat.i ti VAN .
instantiated'€%§%ﬁgb?§§$@7F& Eﬁggaﬁ%g%@éﬁ %%Qb%gfghtrgwgﬂgg%n@h

through application code processes. However, the person who makes the decisions as

15 .. . . o .
to these behaviors is often non-technical. This personalization manager defines the

end-goal and requires a developer to write custom code to executce the vision. With
the importance of “time to market,” a process that allows the personalization manager
to define and execute his or her goal without technical development resources can
determine whether a project is successful.

20

Summary of the Invention

According to the present invention, a method and system for constructing
personalized or other targeted result sets is provided. The platform provides a general
mechanism that allows a user to define business rules, and have those rules be

2 processed in the context of an object repository. The platform permits a single
framework to be used to build rules, with a simple syntax. When exccuted, the rules
can return a variety of items depending on what object container is quericd. A
personalization manager can utilize the same rule syntax to construct, for cxample,
sets of personalized documents, personalized promotions (e.g., coupons), custom

30 pricing models (e.g., custom catalog pricing), or specific instances of application

functionality (e.g., a set of instantiated Java objects). The rules can consider attributes



WO 01/ 42952 PCT/ US00/ 32928 2 of content and attributes of a user's
profile._ Al ul es can consider date, tinme, or enviro Ltions.
The rueswga?iﬂ%?é;reused or nodified easily, and can be im%@gggghporti ons
of other rules. The engine that nanages the runtime process of executing
the rules is able to integrate with éxternal |egacy systens. These
external |egacy systens include sinple 5 file systens, content nanagenent
ser ver s, ofrceh@hi onladitribatealod s @ssr’ ssprdlikai Ao, anles canmfbmnsidsc h@prtimmdratr r epr esent
the attributes of the el nts in hge re ositany are not fixed. Each

r eposi t oY TPRMER QndiNops T ieresEap Rh st L Ohpgditicd fasibh gt e i s able to
expose haafedd8partitasst other fft®. runni ng environment. This introspection
capability allows tools to be built that help the personalization nanager
form t he cor rEetengusithatgsanageseidic IOt piogessiod cxenvtiag thegles liatde td r ed
repositary. Brief scription of the Draw n Figure 1.1 ) k di agram
of o conpbeur by EEaRtleal ROl SHRrBaAERE LAY End B BT ent o
157Fi gurfge 3ydiémé cdh@Er am@tnsheRsvdds rEansmd daabesliang nidnfedmanogdi ment  of
the present invention. Figure 3 is a diagramof a structure for

i npl emerfcheipa that BppseRrthe gidtilunes Afdhdplgmepistn therTCRORYOEN e AL BXed he present

i nventi Ei [ I - f | an
embodi g hpPEEy st QLA AT ol R R RE SRS Mb® ot er e
Enbodi mehiitsdafsmsti wn tHenrubmigg egvitonngent. oThigtierospyaioarapibibiypllloyado@s a web
site and connected to the Internet (depicted in block formas bl ock 30)
in&éudesloé’crbﬂllb‘héh@illhé‘e peEsopslizabinn mgnages farm gissorice Rusingteiicsces 14, one or
nmo rep\%lilih%ei&ﬁé&@ofﬁa@%e%&@&ito nter 18. Rule engine 12, repository
interfaces 14, and control center 18 run on one or nore servers.
Typically, the systemincludes a content repository 16a and a profile

reposit meosi tory 16b contains profile information
about u =such as nanme, age, gender, favorite
activities, ifigme 1r€a®NMkiRHhGRAIRDmputer system according to an embodiment
of the present invention.
15 Figure 2 is a diagram of steps performed according to an embodiment of the
present invention.
Figure 3 is a diagram of a structure for implementing a computer system
according to an embodiment of the present invention.
Figure 4 is a diagram of steps performed according to an embodiment of the

20 . .
present invention.

Detailed Description of Preferred Embodiments

As shown in Figure 1, a computer system 10 employed at a web site and
connected to the Internet (depicted in block form as block 30) includes a rule engine
2 12, one or more repository interfaces 14, one or more repositories 16, and control
center 18. Rule engine 12, repository interfaces 14, and control center 18 run on one
OF MOre Servers.
Typically, the system includes a content repository 16a and a profile
repository 16b. The profile repository 16b contains profile information about users of
30 the system, such as name, age, gender, favorite activities, items recently purchased,

and web pages visited. The content repository 16a organizes, stores, and maintains



and web pages visited. The content repository 16a organi zes, stores, and
mai ntai ns WD 01/ 42952 PCT/ US00/ 32928 3 discrete units of information

(cont enW0 01423832 as a prospectus, a product listing in a PERUVAIBY?Sor a
novie review. Each unit of content, gr content item may he of a specific
type, such as an HTM. file, an inmage; a PDF docunent, or a video clip. Each
content itemhas a set of attributes, or neta-data, which can be used to
sear ch ji®fets R diiifosRRAi@NconithS, KERheNbrapdibd)dipasdudBlstingdhude, for

exanmpl e, "author,"” "length,”" 5 "intended audi ence,” and "keywords."

Cont entatiatogrer € aVvisaeveyafiage dnihoBEeiieH; QZONiENt [tefomay PRt & SRasHc

sub-fol ders. . Sear it.eri i tper. Ltem. hehi N a

f ol der "G %‘{ftgl-afgg Pg—tell;ﬁi’\mg’nangmggﬁtae%?# #?@rﬁ{%}l Z idsvﬁﬁg)yéelg),’ rﬁsdl‘jg ﬁ\ég[rsenl; n an HTM
page, tilm kRAtenst Afributddcordhap!day, whichalke e usaitotsharchtdrspbeities of t he
content item_ For exanple, if a content 10 itemrepresents the listing for
a_pr odgententy Ehecanignp airibiesmay weludayior mamRle @R at PEBut es " pr oduct
_n%me, it de ’augtii@ﬁ'&,” (krekf&t)f(ﬁr"" Cotle RPN O def e AiRAUGLraRBic@ILy PAgE _

i nvol ves éxtracting'the values of the appropriate attributes and formatting
t hem iimbdoldersHnVsub-dylders. Séatdh tiienalchly inctude vdetitce an itemasmitheed f may be
presented if it is an HIM. page, an inage, or any other document or item
that cdAdEeOTAUBHPHGEd or 15 ot herwi se presented. A repository interface 14

provi des an Whtex ERfen BRRANpEREE Subk ad RURNTMIEPRSI thechRen@id the rule
engine 12. The repository interface permts the rule engine, and the rules

t henselthedisplay isnekémidepehdatribusts of hlee canpens itewr iFws casmapleol Beop8lksed i f a
repository system.is. changed or replaced. 20 The repository interface

mai nt ai"ﬁgy @Hy‘ﬁs?r@ﬁ#ﬁz?gpg b‘?foarpfaglﬂ% "ﬁ? Fﬁﬂ@ﬁréa%’e_m Edd Hga'lt'ﬁi% ér ent type of

el ementytiBus FBastirame, Ngsican ahd edeseepdd. Piikplddng Teeprodwtondescri pt or
(shown in Figure 3) for a type of elenment identifies the attributes 44 of
the tpege oivoblce prinactiag gha yiduey R sha ANREOPFRLCOALIEAEYS 8¢ LoTMERE \iSMye. Thus,

the it d | Pt | J h ‘ efr { - licati
Lo 1 carfodd W GME Rlovn ARG (RS (EFNET obf pieFARAIFR 280 1 20 o

el ementHTIQ/ pa@¥ adiPintige GO g bther UecmBndnbat ilamehafcat be displaged 8book” m ght have
agsattributes "author,” "published date,"” "keywords," "title," and
" summaropherwis@resedisfldescri pt or al so all ows the control center to learn the

g ata Lype S% Ireg)%gfe?rg%[@if%t £ YALiEs af HicrBXa WRivioen spitiOlcga@nd "title" may
g, e

repositories and the rule engine 12. The repository interface permits the rule engine,

and the rules themselves, to be independent of the repositories and to be reused if a

repository system is changed or replaced.
20 The repository interface maintains an itcm descriptor data structure 40. Each
different type of element in a repository has an item descriptor 42. The item
descriptor (shown in Figure 3) for a type of element identifies the attributes 44 of the
type of element and the data type 46 of each attribute valuc. Thus, the item descriptor
allows the control center 18 (or another application) to learn at runtime what attributes
25 are available for the type of element. For example, content items that are of the type
“book” might have as attributes “author,” “published date,” “keywords,” “title,” and
“summary.” The item descriptor also allows the control center to learn the data type
of each attribute value. For example, “author” and “title” may each bc a String, the
“published date” may be a Date object, and “keywords”™ may be an array of Strings.
30 In addition to identifying the attributes and the data types of each attribute

value, each item descriptor 42 also may identify whether an attribute is a required



"published date" may be a Date object, and "keywords" may be an array of

Strings. addition to identifying the attributes a t
woBPsh & o GRS et

of each val ue, each item descriptor 42 al so may y whet her
an attribute is a required WO 01/42952 PCT/US00/ 32928 4 field 48; whether
it my be read, witten to, and/or queried (field 50); and a description
of the purpose or function of the attribute 52. The_ control center provides
aam int ghzldcbélél; voetheet maygpeupad, avréten; iagandfd quedeshéistdalDotnd il es (which are
escri el.ow).., As shown in Fi 4. der to build a business rule,
a user,gﬁglﬂﬁorb%fntp?BPrpgé%?retPni%?rp@retﬁ%%%&gerg%posi tory of interest 5 (step
300) . Cont r ofrheeitRil cdlier glovidey 8s irtdrgack ttenscd@ar pigotisg il f r om reposi tory
interface 14 (step 305) and permts the user to select, if propriate, a
part i cubegmantasien rulpp evlieh atpyicscabaddislonp)As shaam in Jieuse ép‘“é’f%?r Bontrol

center &85 ?33%'&? rifle Séﬁﬁse?,f S Qjogﬁ%l celerakt Lt £Rpb Quokr{6f WEQEst USI NG the
or the selecCted t gr

i tem desScCri ptors ypes. Vhen a us selects an attribute
(at stept@2R)0). ControlleneenBectritGesithe nemfdessiptdre 48ditom toppglasy the 10
attribute (step 325 and presents to the user erations.that are

. . [ he.
avai | abfréerégetindgier éQ@aa”Ldﬁém(‘% theisarig)selegt, ffsftpp%%?%l%g? BAUCHEE S odi ment |
the usef,J.$; %’g? ﬁ?&ﬁfg@ﬂ' Yhdnh&: st@ps 19, Comad] c@ﬂti)lhr 1 Ppegsid Da odtkvieasai | abl e,

and only“the _ operations that may be performed on those
at t ri bubéstiribiygsi toahd yser.opagahé oem desdripton el the sdemed fpesm Wihceampir i son of

an attribute of 15 one ohject to an attribute of another ject. Aft th
user seP‘éE‘i‘éa‘éﬁmélﬁ@‘? gq[isgﬂbjl(zgf’éﬁmr%’lﬁﬂerﬁ%é‘ﬁaég?s l&%%&@tlgpet %tcelméecond objetract ©
fol ¢ he ,GAPRATISPR ) SERIpradBls to T SsciBi opehViohy Bas@t acdilange én dhiaf f er ent
repository. In this case, control center 18 filters the conplete set of

at t ri butle® Lyt elep348)., Thusdingy preéred ompodiecnislae ugiiliypresfalest Q1Y Bist es t hat

h th i ' ;
Then soPaseaey tPSe batdRadidl B PR EpATul S ShF il oe 07 coce

reducesygg@mﬁadm thbeodirtthads. @ rule wll contain errors. The business rul es
are contained in a set of data structures that are stored ir ex}er nal
confi gur at i o YPicRBY opprasipas will Jn1voivessopsHPITy QF SRMRARISPR PEEN E‘HR‘?%’H a Standard

Coter ! ey B4R RS T B LR e s
rul es pnefgeriahbisyr eddtaihn second object for the comparison (step 340). This may

involve selecting a different repository. In this casc, control center 18 filters the

complete set of attributes (step 345), and presents to the uscr only the attributes that

match the data type of the first attribute selected (step 350). The uscr then selects the
20 sccond attribute (step 355). This filtering process reduces the likelihood that a rule
will contain errors.

The business rules are contained in a set of data structures that are stored in
external configuration files. Preferably, the configuration files contain a Standard
Generalized Markup Language (SGML) syntax that represents the business rules.
25 Alternatively, any other suitable syntax could be used. The rules preferably contain a
mix of Boolean logic (AND, OR, and NOT) and comparison operators (e.g., equals,
less than, greater than or equal to, includes, is between, starts with). Rule engine 12
parses the SGML syntax to build a tree-like data structure in memory that represents
the desired logic. Preferably, the rules are defined in a human-readable text file.

30 Business rules can relate to a variety of conditions. Preferably, the rules

include content conditions, which relate to aspects of content stored in a repository;



m x of Boolean logic (AND, OR, and NOT) and conpari son operat ors (e g.,
equals,%({)gls/iza han, greater than or equal to, includes, |? starts
with). ne 12 parses the SGW syntax to build a ree e dat a
structure in nmenory that represents the desired |ogic. Preferably, t he
rules are defined in a human-readable text file. 30 Business rules can
relate to a variety of conditions. Preferably, the rules include content
condi t i oses condificms, n@li(attrelatéotoaz;@@]@tos ogfer ﬁdnltrea’ttonsﬁt(mﬁfédbqlt’q aqserepdsi tory; WO
01/ 42952 CT/ USO .3292 ons t rfile or

ot her i ATOPRELPY I%It 2‘&?*‘&8 tﬁflg%Ft(e ﬁats%ecv}gtc P |O?rer%c‘g%§i thtggirillgst whi ch
rel ate gy dh@e eRineh, 02 sgocifiGRBAIhG) 6 Ry &. £f afthe 0Eg . ot bawktr 800 day of the
nont h, or” specific nonths) or tine (e.g., after 7:00 m or between 9:00

a.m ané-ns:a00 SP0m.:); ardesipnmsAhendiiaBsdiuch ghghe R tagwﬁcﬁé’rﬁ?‘i‘}éi of

br owser mthat is being used. 5 The rules include both
acgcept Pﬁté@ag‘g‘ghtﬁ%‘ﬁ gﬁ% The rules may test, for exanple, whether an

attri bute of ThBeuleomtRIdE bnﬁt;mbaa raley ahdiejdcn pults. thdﬂu&:smwtcslrtoertet her an
attribute of the content matches an attri bute of the user's Brofile. Wth

an  accempmple whethgr anparibpiepl thoepatet atehes g yalug dpRU AY PSUEPLr ned. Wth a
rej ect w'l’lL:&lBr | athjﬂﬁn 6PMlc hht@ﬁ‘tsm% osTRlatde BRI JMBe GRALERGILS veFaided.  For

exanpl e, "a reject e m ght 10 exclude content that otherw se matches the
speci fi ed:epr fulog ifi tae bumdmensraie aukt ic(cassmmsngtuna;dcdﬁttleatrelattttrukblﬁtt@ IS

"rating i.f the user fromt fi is. les than 17. In
the fol F%W“h‘b“sé‘%%tﬁlﬁt Q‘CP&IP%CO‘gq{’é” ‘txé{r%iﬁ#" R% pgc rc{ch WEPE of t ag

i ndl cat ggiad @hd 'Pdﬁt 8iRfw kO SaflheBRtpeGAsd aiilRAS buiisthed RepSEhtinr y. The
"constant " keyword defines an object value that is fixed and does not need

to be detenwitrwdibate is IGtnghxif tfe: usPgagcidenmt theaipoios Brofidd)ds lspe@an dhj ect s t hat
should he re

d f I B
val ues are di‘t LW%PH%‘@I“&&X?W E:X h@)?e%rg |oﬁtl pr ‘Hgﬁcr u%iﬁéd}%(st Lg Zxangfig tgg

cont ext i @&tan(@eDaic d¥eRe &@Jn@lﬂ)i chaAREd iPrefrep&itbaprERerbastime user during
the processing of the rule. The sorting directive declared in the sort by

tag speé{t‘:YW@é"Qena@% arnebjeca vgkieithay iy Bxad ang does nplonasd e Be felgrmpippd gt by 20 the
B T B T L e e e S A
it is a\tamtbﬂbit%xéﬁ\ﬂﬁng the business rule. Bean tag values are detcrmmcd durmg the
execution of the rule. In the example, a context object (described below) named
Profile represents the user during the processing of the rule. The sorting dircctive
declared in the sortby tag specifies that the targeting results arc to be sorted lirst by
20 the “lastModified” property, from most recent to oldest, and secondarily by the name
property of the target objects, in alphabetical order.
The rule:
if it is available AND
if the content’s author matches the user’s favorite author
BUT

NOT if the content is rated R and the user’s age is less than 17 AND

25

NOT if the content is rated X and the user’s age is less than 18
Is translated into:
<ruleset>
30
<!-- accept rules -->

<accepts>



if the content's author matches the user's favorite author 25 BUT NOT if
the con i ated R and the user's age is less than 1 if the
cont ent Ry?@%%?%% X and the user's age is less than 18 Isz) rggg?/%?g% i nto:
<ruleset> 30 <!-- accept rules --> gaccepts> WO 01/42952 PCT/ USOCQO 32928
6 <rile op=and> <rul e op=eq> <val ueof target="avail able"> <val ueof
constant="true"> </rule> 5 <rul e op=eq> <val ueof target="author">

<val ueof bean="Profile. favotile@patbr "> </rule> 10 </rule> </accepts>
<I-- reject rules --> <regj ects><:%§16<0rgle(§>op:and nane="Rated R'> <rule
op=Ilt> <val ueof bean="Pro file. age PP=&7al ueof constant=" 17"> </rule> 20

<rul e op=eq> <val ueof target="rating" xvaki¢al tagei="aonsbit>="R">

<valueot constant="true”’>

</rule>
: <rule op=eq>
<valueof target="author’>
<valueof
bean="Profile.favoriteAuthor’>
</rule>
10 </rule>
</accepts>
<!-- reject rules -->
<rejects>
15 <rule op=and name="Rated R”">
<rule op=It>
<valucof bean="Profile.age”>
<valueof constant="“17">
</rule>
20 <rule op=eq>
<valueof target="rating”’>
<valueof constant="R”>
</rule>
</rule>
25 <rule op=and name="Rated X">
<rule op=lt>
<valueof bean=""Profile.age”>
<valueof constant="18">
</rule>
30

<rule op=eq>

<valueof target="rating”>



</rule> </rule> 25 <rule op=and nanme="Rated X"> <rule op=lt> <val ueof

bean="Pryofolfsfos, @0€" > <val ueof constant="18"> </rule> =—eq>
<val ueof targetsz"rati ng"> WD 01/ 42952 PCT/ USQ0/ 32928 7 %\/Ta g&?g%ﬁg

constant="X"> </rule> </rule> </rejects> 5 <!-- sorting directives -->
<sortby> <sortbyval ue val ue="| ast Modi fi ed" dir=descendi ng> <sortbyval ue
val ue="nane" dir=ascendi ng> </sorthy> 10 </ruleset> As this exanple
illustrates, "rule" tags can be nested<VPRHEORBAY="KRt> nost a single

"accepts” tag and at nost a singleg, g ects” tag is used, each containing

one or nore "Yule" tags. In addition to the "accepts"” and "rejects”
sections, a rule set may hawkulen "includes" section. The "includes" tag is
used to include one or re rule 15 sets within another rule set. The
syntax for using an "int'¢8€E&> tag is: <includes> <ruleset src="{rule set
name } "> </includes> Multiple "ruleset” lines may he included within the
"includes" section. 20 Simlarly, individual rules can be included in the
"accepts" or "rejects" <!--sorting directives -->

<sortby>
<sortbyvalue valuc="lastModificd” dir=descending>
<sortbyvalue valuc="name” dir=ascending>
</sortby>
10
</ruleset>
As this example illustrates, “rulc” tags can be nested. Prelcrably, at most a
single “accepts” tag and at most a single “rejects” tag is uscd, cach containing one or
more “rule” tags. In addition to the “accepts” and “rejects” sections, a rule sct may
have an “includes” section. The “includes” tag is used to include one or more rule
15 sets within another rule set. The syntax for using an “includes” tag is:
<includes>
<ruleset src="{rule set name}”’>
</includes>
Multiple “ruleset” lines may be included within the “includes’™ section.

20 Similarly, individual rules can be included in the “accepts” or “rejects”
sections by referencing the name of the rule. The syntax for including a previously
named rule is:

<rule src="{rule name}”’> </rule>
Preferably, if no valué is included in the target (that is, the target has a null

25 value), such as because a user did not provide his or her age or the author of a work
was not provided, the repository item is not included in the targeting results because it
is not known whether the item meets the criteria. However, a rule can test whether
the value of a target is a null value. By using an appropriate OR operation, items with
null values can be included in the results.

30 As the above cxample also illustrates, context objects have their own

attributes, which can be referenced within the rule syntax. The rule engine resolves



sections by referencing the name of the rule. The syntax for including a
previ ou druleis: <rule src="{ rule nane } "> </ erably,
if no v:\h’éem{)?g?ncl uded in the target (that is, the target d—*gsgm};&g%gll 25
val ue), such as because a user did nog provide his or her age or the author
of a work was not provided, the repository itemis not included in the
targeting results because it is not known whether the itemneets the
criteri ahe Haves\ead retgicyasithe @momreasQ vilhest tfdhe carmiextwhiegewben detwledet is a nul |

val ue. usi era |on val ues can he
|nclude8 <ﬁ$$ﬁ§~§g &$58 ‘Kg tg?%%% g 5W%W§q§ﬁ%%ﬁwl?uskrates cont ext
obj ect s pbRYAalizAGbH isQWbe uddd whdilie@sninMebain€ &enec befiereneedoedthi n the rule
syntax. The rul e engi ne resol ves WO 01/ 42952 PCTI US00/ 32928 8 the nanes
and r et MAVEIYHE thy Byes peGeating (el apalcayiony weh airbugy C%Hibé%‘%d“i}éh@rf €he rule is
process I I I | & re. f.or
ewgluatﬁgﬂﬁﬂ cBlgggi%%gg§§g¥?0§ﬁ§gk§%RH5R%b@H_ gggﬁgﬁﬁéﬁ§%gm§gﬁtent t hen
one of the Tah¢ parkorcbizadinswilintybased ol paet drotht hembses! @odwssinnde t he
appllcatlon with attributes correiﬁondln to the informatjon in the

user's PGS EPPIRASHHFCED FHle Y SRR 2 RRIJPBIOR G SOFCPBHES i ng 5 cart .
I'f the Bﬁﬁﬁlﬂ@abblzé&hﬂﬁc Wnk hinP8f %%@ﬁltﬁr{}g R hidbrdade nunber of products in
the wuser's shopping cart, then a rule may |r%’vol ve a conparison to the
correspondi ng at tqvalluamtebcmversmpampiiem ngm@rédueesaf the resulting rule night

read: <val ue b an—"Sho nProdu .8"> The rul e engj ne executes a
i der it idh? Ce SRR Ll ARV R o2 b Onfite EaRBRA: e
n

es$rahdthAnd Ak %uan&@eﬁné lﬁ&}aatci&%nthaecﬁ%@ﬁaﬂc@g@mm thetdd@ fadedostore to
return the dynamc result set na preferred enbodi ment, the rule engine

per f or nmectunethe fiphdnugiresgltscie Jg o mc@rrdéﬁmodxmbébﬁsr@ ogdnopesprmglthe Fir st

as shown n.Fi ure 2 rul e epgi.ne fetches (step 100) the conplete ruIe
data st r‘uﬁ “GP“egt d?rgpg)rpé%beeﬁ $PNE 8681 red business rule. Then, the rule

engi ne 15 tmsfamrmsvd nFigata, ﬁferru&tdngﬁletfmn@qggpu@omeaaﬂpreaﬁol Vi ng
context objects (step 105), fetching the indicated attribute values (step
110), af¢fcidAQSHUCHER (whilqlm [epicALy the Klesirgddiusingsieiley al irds e ibls epgidedat a

st Ct ut { ﬁf'erﬁftll}i]: iigté g,%r]g&%;eeﬁflt&g gm?ﬁlé Ghd Fe%pfvﬁfg COQlPéx‘?SB‘]CX@l(HS}? 1@§5Ye been

resol ved,
tetching the indicated attribute values (step 110), and inserting (“inlining”) the

retrieved values into the data structure (step 115).
Preferably, after context object values have becn resolved, the rule data
structure is optimized, by determining which sub-parts of the rule can be processed
20 immediately without accessing the content repository. For example, if part of the rule
does a comparison test between a context value and a constant, both values are known
at this point. Thus, the comparison operation can be performed. Preferably, to do this
the rule engine examines (step 120) each sub-part of the rule, and determines (step
125) whether all of the values have been resolved. Alternatively, at step 125, the rule
25 engine needs only to determine whether sufficient values have been resolved to
process the sub-part. Where the sub-part’s operation can be performed, the rule
engine performs that operation (step 130). This optimization process continues until
the entire rule has been analyzed (step 135).
At step 140, the result of the comparison may allow the rulc data structure to
30 be pruned further or cause the complete execution to be stopped immediately. If, for

example, a portion of the rule involves an AND operation, where one element of the



structure is optim zed, by determ ning which sub-parts of the rule can be
processe‘go %Bzds?nmd' ately wi thout accessing the content rlecp[gé dahR50% For
exanpl e, fo part of the rule does a conparison test between a con?ext

val ue and a constant, both values aregknown at this point. Thus, the
conpari son operation can be performed. Preferably, to do this the rule
engi ne exanm nes (step 120) each sub-part of the rule, and determ nes (step

125) vxhét’%étrlo%slf“@ﬂvetdhé b@é@lﬁf‘eeas%veca@eﬁ qbdesh vylges and) the PHsE FIGREY.  at step

125, thes fill Seratin mpeﬁ aﬁ?sg%afagé é’btﬁ@e&i%ﬁhﬁb esnaeh% ﬁtoﬁman%@nt val ues
have been re oﬁ 121 process e su art. Where the sub-part's operation
can be p&ND operedon ndsuessauﬂyewﬂemgfaﬂw ﬁ%fmmltuMecxmm‘r&m owvoksthep 130). This

optim zation proce ntinues until the entire ru has been anal yzed
(5t ep 185700 A Uk 66A R BEGP et eppogs p s WEHTARgT o e t b rul e

data st Byﬁfowo% tﬁeomlé&nhfe aQ/E)Hi@QdehH;rethﬁF)le% 11ﬁﬂt—t§1‘édtb€}?mf3€)mékeﬂh@ r@gecution to
bes stopped imedi ately. If, for exanple, a portion of the rule involves an
AND operauinsn, setwdfareansonmigose lagtonmatthes the W’ OEVAd@SAPCTAUSDHUS2H28 9

operatign is.res fals ont ext. obj ect v s and the
ot her eflsHsHtS P ﬂ%sh ut&ﬁ%}"i?%%wf‘és Jeyad hlﬁé’rqf Y QAP S(S’BP%S%HE(S fromthe
cont ent ¢ @PO® & Qe¥ sité NENhd B@r i NI aGRE ] 1 IREERSaY Iub yeandt for hemf al se.
Therefore it is unnecessary to invoke t hat portion of the rule, and
accessi hgthdiéet@mV@mc awhdsitory for the information in that portion of
the rul e can be avoi ded ulp& Sa &<arrple is illustrated beI ow, where the rule
5 turns a set of |tem; V\/n s&™&ut hor matches the user's favorite author
(an attribute of the user' scrpe@pbg), but the information is available
only to nenbers, as opposed to guests, to a web site. If the user is not a
menber, it is unnecessary to sear‘é’ﬁluﬁaﬁtafﬁchrs‘u‘hﬁyhhe user's favorite
author. <rule op=and> 10 <rule o,\ga%gg @équqgfﬂc aLe8at Audihor "> <val ueof

bean="Pro file. favori tcAut hor " e> <rul e op=eq> 15 <val ueof

bean="Pro file. nenber” </rule>
<rule op=eq>
5 <valueof bean="Profile.member’>
<valueof constant="true”’>
</rule>
</rule>
When the rule is defined, the user is unknown and therefore the Profile
20 attribute values that will be used are unknown. However, at runtime, the Profile
values can be inserted into the data structure. For example, if the user’s favorite
author is William Shakespeare, but the user is not a member, then the rule translates
to:
<rule op=and>
25
<rule op=eq>
<valueof target="author”>
<valueof constant="William Shakespcare”>
</rule>
<rule op=eq>
30

<valueof constant="false”>

<valueof constant=""true’>



<val ueof constant="true"> </rule> Irule> Wien the rule is defined, the
user is wglmamzand therefore the Profile 20 attribute Vﬁé%%oégﬁ% will be
used are unknown. However, at runtine, the Profile values can Bé 1nserted
into the data structure. For exanple,jgf the user's favorite author is

W1 liam Shakespeare, but the user is not a nenber, then the rule translates
to: <rule op=and> 25 <rule op=eq> <val ueof target="author"> <val ueof
constant ="W | | i am Shakespear&™¥> </rul e> <rul e op=eq> 30 <val ueof

constant ="fal se"> <val<#ﬁ% constant ="true"> WO 01/ 42952 PCT/ US00/ 32928 10
</[r, ile> </rule> In this exanple, the second part of the AND operation is
fal se, and t hemefomempld, biee @obnd garpor the ANDoptfadon Bl felsé santlahsefoand can be
omtted fromfurther processing. However, if the rule invalved an OR
operat i B¥s cpBisRuHoR Af die ISBlFt“? e and cap h%Pnstte&o&r?mdh%bcrtpﬁ%ﬁS%% ot her

porti 9”?18%?» L ifShd h{le ﬁ%@@gﬁ AnlsR BE&QG&?%{we&f N ﬁ)&rﬁ&l Ll GnBas been

opyimze e resulting data structure 1s transiated (step 145) into a

qguery t pattiongnhdmeths etiter portivhe migpasilmoed/toaedbracdsbed: et urn t he correct
i n the above exa the user was a rregber, t hen the

oot ting - oBUERIMEI P cclomamaL. oy tine C-LSue S Tulure

tar get =(@dyf ) irto 2\RkHARAL GAMR LBRUT tWY lehbb @O PRAK& APRAIR 1R cotfdetll >
content clements. If, in the above example, the user was a membcr, then the resulting
optimized rule would be:

10 <rule op=eq>

<valucof target="author”>
<valueof constant="William Shakespeare’™>
</rule>

The optimized rule is translated from this rule data structure into a new data

15 structure that the repository understands and can use to send the query to the
repository. A repository interface is written for the particular repository for which it
will interface, to perform the translation of the rule data structure into the native query
language for the repository. This permits the rule engine to have a single rule syntax
that is independent of the different systems to which it is applicd, and allows the same

20 rules to be reused with different legacy systems.

For example, if the repository is based on a relational databasc that is accessed
with a Stuctured Query Language (SQL) statement, the above rule might result in the
following SQL statement:

SELECT * FROM items WHERE author="William Shakespeare’

2 Atfter the rule engine has performed the translation, using the repository
interface, it takes the new query data structure and forwards it to the repository. The
repository then executes the query (step 150) against the contents (such as a database),
gathers the results, and returns the results to the rule engine. The rule engine, in turn,
returns the results to the user or to another application (step 155). Optionally, the rule

30 , . . . . . .
engine performs transformations on the results before returning the results. If, for



The optimzed rule is translated fromthis rule data structure into a new
data 15yglyiMedsyre that the repository understands and Ca{bﬁ?ﬁmh? xend the
gquery to the Tepository. A repository interface is witten for ?1e
particular repository for which it wy{l interface, to performthe
translation of the rule data structure into the native query |anguage for
the repository. This permts the rule engine to have a single rule syntax
that is SABEKeHEaRtuUlSTare pnients they By bsyiscepad inte apklIdRLdocumenigatiied, ~ and
all ows t Al be reused with different |egacy systens. For
exanpl e,ljaﬁlfrée?lhqg t?%‘gsgg?tbg%&?s based on a relational database that is
accessed W tIfieachStane haw £dniQuefd¢nlifdergthag ehd iBhtiticst af etent that ke above rul e
mght result in the follow ng SQ statement: SELECT * FROM itens WHERE
aut hor =" FPNq [NAESEGREK K@iy can basusefile retkigye the pBicghyiafalchHoCp &PF or ned t he
transl atéx‘a&%}}?'rﬁlﬁ BBt RRR SIS protBEGHs (BHE: uset cdrB¥ESvd. ey PEkguery data
stwucture a orwards it to the'repository. The repository then executes
t he querthesesd ee dsB0 thagaqusiicntiereod eianirempsiun bbgst eandatsabakm)the gat hers
the results, a returns the results to the rule engine. The rul e engine,
et urn user spiils SHEERBoly ot B Ceb B b PR eap Bt Fon (st ep
155) . OpirbRBabAYrepbSiRry Hife tBQa PR RS B BsdrrAeliRl MRhi@Ren Ahe t he
results before reFurnl ng t%le results. If, for WO 01/ 42952 PCT/ US00/ 32928
11 exanpdentificneould balused wragcessatspetific rapoyiteryyiteheandndngermaet itat o an HTM
docunent ttgﬁltgci Sain EL A n%)rt_o thl% &%er' s _br owser ., IJ» aevag%}ﬂi tem has a uni que
id%ti f i BPSHER A T et ST EPR 85?'8%“3@ PARL A 2P BUNY Ii‘f‘?r'iaglsponse to
a query e dralays8diht QvoeR| 4si PYAritdBy abiigats Alth@plddi@iont kdpRsitb9r  exanpl e, a
rule mght return a set of pronotions that a user can receive. To "give" 5
these to the TiRigFule stectyigidpoepcraihilems eoniagnce Hehdya 6196206 FCRIBILYYt can be
saved | MolfSep AL FecRi AL | Fine PURTSAIBNILY Fof BERfICTRLLBRE can be used by
| oadi ng Chem fTrom a pro I ONS repository using the saved identifiers in
t he usermsnagedtnd $stehnmay toidi dooumtite, whedesidhf deenmeathd abeypesed t o access a
specific repository itemand determne if it matches certain criteria. For
exa | e, attripatedhalip PRIG AT HagnekndafanEhgdegument bypat mayirdyds Mykelitges or days
of *Phe . L j 1 F i I itrory. This
Ul e ot 1 B B R Y tory.
The rule structure can be used, in this example, to construct marketing and

white papers segmentations. The following rule syntax would create a marketing

segmentation.
<rule op=eq>
20
<valueof target="type”>
<valueof constant="Marketing ">
</rule>
Similarly, the following rule syntax could be used to create a whitc papers
segmentation, which includes documents directed to operating systems or computer
25 graphics.
<rule op=or>
<rule op=eq>
<valueot target="type”>
20 <valueof constant="Operating Systems’ >

</rule>

<rule op=eq>



to be segnented according to their own attributes. For exanple, a content
manage m may hol d docunents, where each docunent Lype"
attri bquvgégﬁlgéglfs part of its neta-data. The docunent tygmgmfgtrzl%l ude
"marketing"” 15 and a variety of techpmical types, such as "operating
systens" or "conputer graphics.” The rule structure can he used, in this
exanpl e, to construct marketing and white papers segnentations. The
following rule syntax woul d creat¥2HCHRiAKESET BYPS 3egnment ati on. <rul e op=eq>
20 <val ueof target="type"> <val %gfuegp&ﬁlgﬁgézbw ket i 9hisess/ rul e>
Simlarly, the followng rule syntax cou e useg to create a white papers
segnent ati on, which incl udes/midecunents directed to operating systens or
conputer 25 graphics. <rule op=or> <rule op=eq> <val ueof target='"type">
<val ueof constant="" q)ér[@re?ng Systems"> 30 </rule> <rule op=eq> WD

01/ 429572 RCH NIV 238 ificd asiMAliuRGed & B8hude of YdEoVE sp¥a@lid 8@k eories L
cofist ant =" Conput er G aphics">" </rule> </rule> This rule could be nodified
easi | y, of fecb@salrdedymemtsi ncl ude or renove specific categories 5 of

techni cal dogunents. Simlarl egnent at.i.on may .be perfor.ned user. If a
repository i "Hﬁ%‘ ’tS%gm‘HE?timr{'e’%%\Y ?e Eg@?r?egfbyéls%bu§ir‘flg’,‘““‘_?rl¥é§1us§dﬂ'ér keter can
create QUShNABSscidbaswiddte, HRAMENArkelchEarll&EitS buslhés SWESiHat Segét@MDgr aphi c
segnents. For exanple, to define a business rule that segnented all New

Engl andéresusersdnfosipPeiiie dgme giiaphis segraeise  Heeaxample, to define a business rule

that segmented all New Englanders the following rule could be used.

10
<rule op=o0r>
<rule op=eq>
<valucof target="State”>
<valueot constant="CT">
</rule>
15
<rule op=eq>
<valueof target="State”>
<valueof constant="MA”>
</rule>
<rule op=eq>
20 .
<valueof target="State”>
<valucof constant="ME”>
</rule>
<rule op=eq>
<valueof target="State”>
25 <valueof constant="NH">
</rule>
<rule op=eq>
<valueof target=""State”>
<valueof constant="RI">
30

</rule>

<rule op=eq>



10 <rul e op=or> <rul e op=eq> <val ueof target="State"> <val ueof

const antvfp 52352 </rul e> 15 <rul e_op:eq> <val ueof target :—ﬁé?&gooﬁ?ﬁval ueof
const ant = > </rule> <rul e op=eq> 20 <val ueof target= ate <val ueof

constant="ME"> </rule> <rul e op=eq> jgval ueof target="State"> 25 <val ueof
constant="NH'> <lrul e> <rul e op=eq> <val ueof target="State"> <val ueof
constant="RI"> 30 </rule> <rule op=eq> WD 01/42952 PCT/ US00/ 32928 13
<val ueof target="State"> <val uechallensEast="re> </rule> </rul e>
Erecut R0, LS Ul ol ot ARGy es de0 0 New Enoland,
users who resided in New Erghdsnd m ght receive content relating to that
region. To sinplify this process, new
</rule>
Executing this rule would return all users who resided in New England. This, in turn,
could be used as part of a broader rule. For example, users who resided in New
England might receive content relating to that region. To simplify this process, new
attributes can be defined. For cxample, the attribute livesinNewEngland might be
based on the above rule. Then, the above rule could be used as part of a larger rule by
including the following simpler rule.
10 <rule op=eq>
<valucof target="livesInNewEngland”>
<valucof constant="true’>
</rule>
This segmentation mechanism can be applicd in combination with a context
15 object to match a user or the current conditions with a user repository. For cxample,
the following rule would match a user to people who have one or more favorite sports
in common.
<rule op=includesAny>
<valueof target="favoriteSports™>
20 <valueof bean="Profile.favoriteSports”>
</rule>
While there have been shown and described examples of the present invention,
it will be readily apparent to those skilled in the art that various changes and
modifications may be made therein without departing from the scope of the invention
25 as defined by the appended claims. For example, the above rule structure can be used
in different targeting contexts. For example, it can be uscd with content accessed over
the world wide web and to create targeted electronic mail. Rules can be inserted into
an e-mail message template, so that, for example, the resulting message 18
personalized based on the recipient’s profile. Also, although a specific rule syntax

30 . . o .
and specific rule constructs are described above, the invention is not limited to any



attributes can be defined. For exanple, the attribute |iveslnNewkngl and

m ght b on the above rule. Then, the above rule qgﬁ} ed as
part of%zoﬁgagg% rule by including the follow ng sinpler /g%ﬁgfg§<rule
op=eq> <val ueof target="Iivesl nNewEng{and"> <val ueof constant="true">
</rule> This segnentation nechani smcan be applied in conbination with a
context 15 object to match a user or the current conditions wth a user
reposi t epscifiFeyntexanpileconstind. PerLewiighy thaingeniinm ig lirdicd 9nly Risde t o peopl e
who hav ne. or r voriLe. s in comon. <rule op=includesAny>
<va|ueoﬁb@%V5§fj£?%§3é?lggggﬁfQ%%&BQO <val ueof bean="Profile. favorite S
ports"> </ruvaa iYbiakeed Rer e have been shown and descri bed exanpl es of the
present invention, it will be readily apparent to those skilled in the art
t hat various changes and nodifications may be made therein w thout
departing fromthe scope of the invention 25 as defined by the appended
clgims. For exanple, the above rule structure can be used in different
targeting contexts. For exanple, it can be used with content accessed over
the world wide web and to create targeted electronic nmail. Rules can be
inserted into an e-mail nessage tenplate, so that, for exanple, the

resul ting nessage is personalized based on the recipient's profile. Al so,
al though a specific rule syntax 30 and specific rule constructs are
descri bed above, the invention is not limted to any WD 01/ 42952

PCT/ USOCQ 32928 14 specific syntax or rule construct. Accordingly, the

in §ntion islimted only by the followng clainms and equival ents thereto.
Wh is claimed is: 5 10 15

15

20

25

30



20 25 30 V\:D 01/ 42952 PCTI USOQO 32928 15 dains 1. A conputer systemfor
execut i conprising: a rule engine; at |east one j
interfa@g)dég‘a%ﬁaed to the rule engine; and at |east one rgég@lg@(/)#g{syeach
repository being coupled to a respectisve 5 repository interface and to the
rul e engine, wherein the rule engine is programmed to retrieve a
repository-independent rule, obtain fromone of the repository interfaces
a transChim$n of the rule into a repository-specific query, forward the

query Lo they corr sSRARALAY LERTFE LR Nyndts BBFINE: hack [rom the

correspondi ng repository a’resu uer nd 10 wherein each
repository iahgstaare;i s progranmmed to translate a repository- independent
rule into a repository-specific query. 2. The conputer, systemof claim1,

> q .
further conptlilgishgnarcpas qrmnt@;ézm%purﬂ%&b}h@dulp&ﬂg ??_F']éiposi tory interfaces,
the control &tqgﬁs?Bn%)FéPBQI&?,O&Fﬁ?%%Qitérg breﬁ\grdoggﬁd (@R rdsp&mvdescriptor froma
0 aces, to provi a l

fi5r_st of the repository inter Ist of 15 attributes of
an it enmdpyivrg imetateiand omehcatiletdngineeposi t ori es corresponding to the first

of the repository interfaces, and to provide a |ist of. erations that
be per f or medWV8greihihe JulE CpBTE & RHPLtaHNg ‘Qrfﬁrk‘?ﬁ%?‘r@’.os‘f‘?f@'lﬁg%ﬁﬂﬁ%\’ sflstem o;m d

claim 1, whgf&i ﬂo%er(ﬁ'ﬁﬁ)@}eﬁnggi%‘& ﬂﬁglg&ggﬁ%mlﬁﬁﬂrﬁoﬁ th€hueafoan accept rule

portion and a reject rule portion. . e conputer systemof claim 3,
wher ei nraphsitargppasiifioqyery nidepaddbnquery t defcarespondingdPRgE8IYaaRdkf er ence to an

et R e R R LT A P
t can be KaEMeRh e RitoMSiBIcriaddisGrofranmidiad tfafslacanspdsitoty-ng a target ed
result set conprising the steps of: receiving a repository- independent
rul e; independent rule into a repository-specitic query.
2. The computer system of claim 1, further comprising a control center
coupled to the repository interfaces, the control center being programmed Lo retricve
an item descriptor from a first of the repository interfaces, to provide a list of
15 attributes of an item type stored in one of the repositories corresponding to the first of
the repository interfaces, and to provide a list of operations that may be performed on
an attribute of the item type.
3. The computer system of claim 1, wherein the repository-independent
rule includes an accept rule portion and a reject rule portion.
20 4. The computer system of claim 3, wherein the repository-independent
rule further includes a reference to an included rulc.
5. The computer system of claim 1, wherein the rule engine is further
programmed to insert the result of the query into a document that can be returned to a
user.
25 . : . .
6. A method for constructing a targeted result set comprising the steps of:
receiving a repository-independent rule;
translating the repository-independent rule into a target repository-specitic
query;
executing the repository-specific query; and
30 constructing a targeted result set from the results of exccuting the repository-

specific query.



transl ating the repository-independent rule into a target

reposit - ific query; executing the repository-spegjf] ; and
30 conss&égiﬁﬁéia targeted result set fromthe results oﬁk%?§?@?§%% t he
repository- specific query. WO 01/429%¢ PCT/US00/ 32928 16 7. The met hod of
claim6, wherein the step of receiving a repository- independent rule

i ncludes receiving a repository-independent rule containing a reference to
a context objéct. 8he mpdoget plobn 6f whergimthe steppf 3681ViRbHFIPOSINY t he step of
inserting,ln . it OFy-I I M ace of the
referenc@dﬁg%?%éqg%ﬁ %gggé%%g%?éQgﬁggﬁ$&gkﬁégh%i 5¥@8P§?k¥ ,Afurther

conpri silerédre S hepnekt guj@tessing a portion of the repository-independent
rul e contai ning the val ue i | ace of the reference to the conﬂﬁxt obj ect.

10. The met ho# of 'Eh%mﬁshgfllogiﬁgrréi7nﬁtrw§r SUBR YRS eSS IRGTIPEIBIA BN of t he
reposit = L ' i 1] h e |
posi O{e}ﬁ&%@%?ﬁ&@%n{ HlEeea {416 H&ﬁ%ced(ﬁ{tﬁé F@té]l‘ﬁg& rr[gtt OSSR olgfeclt. erule in

whisch al ve been resolved. 11. od of claim@8, further
conprising th& stephomediet ®f nfaimh Bgfurikketdepriangtetsiaproi@iodekeng a

reposi tory-i ndependent rulg can be processed., 12 The method of claim 11,
wher ei n RHEORPEYRE sePosiereripepyndent sls cPR@iyne thedapiedtiBREe PUIRE i ncl udes

recei vi ngra.f @RGP Dndext BeigReNdent rule containing a 15 reference to a
context object and a reference to a content object. 13. The nmethod of claim

12, further cthpriSheawgethhd oftlapn 8f whetcsr thic siepg! pivessieg a popiopoL 818 of t he
repository-independent rule containing the reference to.the  cantent object
canbe et OLEToRBee HeCeSBR MR BatoFGLFABE g it Wica St hoa of

cl pm 7, valerave bédneesdiel. of receiving a repository- 20 independent rule
includes receiving a repository-independent rule containing a reference to

a context obj kbt ahbe methefl@f clatre 8 BirdicE eeMRIING Bicatap, ol ISIermiEngret hod  of
SRR R BB AT Bt b 2 ol o o
obj ect can belz esoThesheibotiOUlaiAd¢ewitBh thhecp @ t@bivinb) apbsitory-
independent rule includes receiving a repository-independent rule containing a
15 reference to a context object and a reference to a content object.
13. The method of claim 12, further comprising the step of determining
whether a portion of the repository-independent rule containing the reference to the
content object can be resolved without accessing the content object.
14. The method of claim 7, wherein the step of receiving a repository-
20 independent rule includes receiving a repository-independent rule containing a
reference to a context object and a reference to a content object.
15.  The method of claim 14, further comprising the step of determining
whether a portion of the repository-independent rule containing the reference to the
content object can be resolved without accessing the content object.
25 16. A method for constructing a targeted result set comprising the steps of:
generating a repository-independent rule;
translating the repository-independent rule into a target repository-specific
query;
exccuting the repository-specific query; and
30 constructing a targeted result set from the results of executing the repository-

specific query.



25 16. A nethod for constructing a targeted result set conprising the steps
of : gerg,%glt/jzggz a repository-independent rule; translati aTe} %30/32928
repository-1ndependent rule into a target repository-speci ];rl c queéery;
executing the repository-specific query; and 30 constructing a targeted
result set fromthe results of executing the repository- specific query. WO
01/ 42952 PCT/ US00/ 32928 17 17. The nethod of claim 16, wherein the step of
generating al7epoditednsibod ofgdyiantfe vehergin ehe s fEsEciHBE & {G)9SEYpr ovi di ng a
list of. i f ' [ Y ot - el ection of
a i o eprdRl B BEfer LMo HER LIRR BP0l M ETRATES iy Bpge |

oper at i and ih kapomeytohacpetidrooiefirsoattithee &bt thblisieot alidibuEheproetiingd of cl ai m
17, wherein_ the ,steﬁl of g?)nerati ng, a repos.{)tory- 5 i ndependent rule further
i ncl udedisk HePstatigng hapmgy ibaiPRGOEngY &t the AULPYIE hut es of a second item type,

wherein the higst aqfeahdifhdd8tARiInPT7, WRESAME ddPoR JNBRIiIS aréfBsh&Y- T O

at¢ributes having a data type that is the same as a data type of the first
attri butirelepddlend file A@thePHiclu@Ps the step of providing a list of attributes of a second

item type, wherein the list of attributes of a second item type is limited to attributes

having a data type that is thc same as a data type of the first attribute.
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