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OYRgsEigyi ng content and provi d| ng defi nabl e cont ent
i fecycl es. BACKGROUND Cont ent repositories nmanage
and Prdviltpéericdpplication] aNge MU, 5o etitbndc [SYERTEM AND

VSRR SELXERNBE P TED B RS RELERLubAPOE,
Riséiyeyodopalent: 41f, fdedv@b ARkt I02ROCN(&ksiHe @S DBCIRPNLABEAS.-
01565US1); and

U.S. Patent Application No. 10/915,521, entitted SYSTEM AND
METHOD FOR PROVIDING CONTENT SERVICES TO A REPOSITORY, by
Rodney McCauley et al., filed on. Angust 10, 2004 (Attorney’s Docket No. BEAS-
01729US0).

FIELD OF THE DISCLOSURE
The present invention disclosure relates to content management, and in

particular, versioning content and providing definable content lifecycles.

BACKGROUND
Content repositories man.age and provide access to large data stores such
as a newspaper archives, advertisements, inventories, image collections, efc. A
content repository can be a key component of a web application such as a portal,

which must quickly serve up different types of content in response to user
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whi ch nust quickly serve up different types.” of
content in response to user WO 2005/101191 4
wEeCHsIBA005/ 012509 i nteracti on. However, diffipg}ﬁ%ﬁﬁymzﬂm
can arise when trying to integrate nore than one
vendor's content repository. Each may have its own
proprietary application programinterface and content
services (e_ g., conventions for searching and
mani pul ati ng content, versioning, lifecycles, and data
inftenaptians ) HoRgvelh diffiovldes emchri® twhee myingpositegraje nwre than
added. to an_applicatiop, ,the | icati on software st
ORG VERIg S SORETE Seng ot Birk Y RUSE i PVE MsRRT gt cation
prese dntaifade CRACESMNt SEEHERH (Ad BBHRAHoAL Tor searching and
interacting with disparate repositories and for

e abing goatenh iveriomings bfecydless widednta Sumats) cBurgiermers, each
.al | S i i ing.th t hat. |.ack h
tfle o TERARLYOS e Il A BRRRC e A Blicd ARy stiale qupg be

mbdiffedan aes@nmbaity tickd digterdivt MWzt i elb® Rl colEER Wystem
| ayers .in various .enbodinents of the invention.

atpe Pgihed £oy wicxprting Syt dsnrals repaasitaries andfor previfweacyniform
' L QUS ' t t.he: | [ [
s o B P IS E sesRogeR R Bfke BRI, shon
sarhiaes.i nvokes a |ifecycle in various enbodi nents.

Figure 4 is an exenplary user interface in various
enbodi nents of the invention. 20 Figure 5 is an

exenpl ary i BRust DRSCRIPADNBFCEHY DRAGVHeESS that can
be used in connecting a repository to a in

var i Biggredioan ereampdary glhtsneti@m@é funadional SFEigur Byérsiis vaious
eeégc{%)ll ary itlel.u‘sr,tra]tli on of objects/interfaces that can
mROqrIghrs of the IpYeniig™ el in various enbodi ments of the
| NV eRigned 2 iFnPeemplary ShdtaeeoPh dcycld iMShfiati QAbsfiments
content creation while VCR 25 content services are
offhg #¥FBEON-n accor dance to various enbodinents of the

i nv ' - Fi ' Lary.i]] rati .of
cont BaeEs S Pl 1 GRELRR okt SRR iflokes o
lifeopdid movariousembodimetie. t o vari ous enbodi nents of the

Figure 4 is an exemplary user inter-face in various embodiments of the

invention.

Figure 5 is an exemplary illustration of objects/interfaces that can be used
in connecting a repository to 2 VCR in varions embodiments of the invention.

Figure 6 is an exemplary illustration of objects/interfaces that can be used
as service model in various embodiments of the invention.

Figure 7 is an exemplary illustration of content creation while VCR
content services are disabled in accordance to various embodiments of the
invention,

Figure 8 1s an exemplary 1llustration of content creation while VCR
content services are enabled in accordance to various embodiments of the
invention.

Figure 9 is an exemplary illustration of modifying a node in the VCR

while content services are enabled in accordance to various embodiments of the
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invention. 30 Figure 9 is an exenplary illustration of"-
nodi fying a node in the VCR while content services
was posnaed in accordance to various enmbodi meRtgRboosoi2500
t he WD 2005/101191 5 PCTI US2005/ 012509 i nventi on.
Figure 10 is an exenplary i I§ ustration of publishing a
node in the VCR while content services are enabled in
accordance to various enbodi nrents of the invention. 5
Figure 11 is an exenplary illustration of retiring a
myeetidon t he VCR while content services are enabled in

accor gdanc Q_vari ous, nt s I.nven .
DAl PR R G p i BRPAS E PPh e ypligine i B i B vem
Whilg ebiighiegrides Way edbleex iRt eoraittenotvabipuseibodithedfs of the
limtation in the figures of the acconpanying draw ngs
fowemiiiteh | i ke references indicate simlar. el ements.

It sh t C ' .
| _Shetlge BFinal S LAl nGLELRICAS s Aode AV Hnile
faegessaivites be bhdlaiaime a@ﬁiﬁ@zdicﬁemt Nalﬂib'ld; smbbdimenis of the
references nean at |east one. If the foll ow ng

%@étfqnpti on, nunerous specific details are set forth

to provide a thorgyghydeserbpscereefohe 15 invention.
However, it will be apparent to one skilled in the art

t hat Ah;mctsmfelm inpention anmyillthgragiediby wap o f wkanplatand heskey way

speci.fic detajls. I other i nst.an
FhES G R bheBss ot bt RRRE i ing T GO refgronces
i‘h@w‘ﬂféssﬁhhﬂgr Ei@]ﬁeﬂlt@vw&ioﬁ&ﬂ Hel S8tE@ tHat irSfeAMc@&XBIRLAI Yone” and
lustration of functional systemlayers in various

. eorm@m”rr@nﬂ)gdmtentsh & | thiy eﬁtliifdﬂsurw R oDgh negessasily|j tag hegmsame

20| g r
S GtrRan SFESRE by rOiep A1, ol "B LGk Wgipion,
menapRaEsRifid dbtﬁﬂ'SQﬁ‘e s@kid itk do iprotide aaimt)rcmghtdekdm)tlon of the
conponents portrayed in this figure can
v Btarkieweves v iices BP=UPS lQES Skillsddn H&raé% fhat the invention

nﬁay rscucEa Rxﬁ%ﬂ%ﬁteﬂl%&dé&émﬁg Zdeéag%r n eg&él&tlﬁﬁéﬂzeg &well-known

be apparent to t n the dart that
featiites }mmerpoxrtem describglan okﬂﬁafl sohs holx/votolbsan@the iremtibned

di yj ded ut . .
devi GBIEBFE Lt RpLt TH oG A A er P VR LEBhp i TS
HBY¥b GBBnts CANIE GhhtiBY. ﬁﬂﬁh&fgﬂﬂ‘ﬁ@ ARIrRT &DidS cBfPBhents as

sul tabl e communi cati on nmeans.
logically separate, such depictionn As merely for illustrative purposes. It will be

apparent o those skilled in the art that the components portrayed in this figure can
be arbitrarily combined or divided into separate software, firmware and/or
hardware. Furthermore, it will also be apparent to those skilled in the art that such
components, regardless of how they are combined or divided, can execute on the
same computing device or can be distributed among different computing devices
conmected by one or more networks or other suitable communication means.

A content repository 112 represents a searchable data store. Such systems
can relate structured content and unstructured content (e.g., digifally scanned
paper documents, Extensible Maxkup Language, Portable Document Format,
Hypertext Markup Langnage, electronic mail, images, video and audio sireams,

raw Dbinary data, etc.) into a searchable corpus. Content repositories can be
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A content repository 112 represents a searchabl e data
store. Such systens can relate structured content and

w&mg&&q%yr ed content (e.g., digitally Scannegﬁcﬁﬂg’ﬁﬁsmusw
e

docunent's, Extensible Markup Language, Porta

Docunent Format, 30 Hypertext Markup Language,

el ectronic mail, images, vi'deo and audi o streans, raw
bi nary data, etc.). into a searchabl e corpus. Content
repositories can be WO 2005/101191 6 PCT/ US2005/ 012509

cOPIY Ror! PtcRFatdd Hval IcahRal Mbhdpefenl SAitcBNAgRemThanagement
systems. Content managenent systens can provide for

sysbmmse wen | rpeide yior ecomtent direnicle DEPAZEMPRl, vEBARBRL content
reérge\é)%te ) i@j%g%% o%licln%aat?cmc%%h{ pclé%&@i%%ﬁ%nfle@éﬁﬂ—&i\?eﬂt tOftent

On% n processing, process trackling an

pERBIBIY, piledehy Badkin® afd ketitentyddlivesy. toByiaysysters. By way of
~illustration, if a user fills out aloag aq%@ii atio
ilbwtration 5t powserfills PR Soan APlicalipn 97y e RARL the portal can

£30Rld &%tdggpcétaﬁggc% %%hf‘eﬁ r %%B'Rﬁ'& LRlioh WA @, dafd _cbﬂtﬁ&%a bank

can cont syste receive notification o
syt @pgive watificatipdadfdotin epprowal, apistectheiloan applicaton in the
repository and _notify the user, by renderi.ng t.he.
raROpAOY R LB L S5 DY TRieH B i SRS DR RALOR i & fma

BoRAE 3 the 4@b AoMarr t ual or federated content
aﬁ@p%s@tory P(her inafter referred to as "VCR') is a

| ogi dalviregr es dedeaated ncontend igpesitorsbr ehergigaiiardtpferred to as

. Lent itori . h that they..

GORT & i besiorieR S Pt el A RRRS o sl es
@M i afHe® Napade and 2havd &s VRl cdrientatisposicsty efrtom  the
services to repositories that natively |lack them In

stendficouis of ARt layen Ad0-pTha ¥ Rosam 2159 pddk confepipgprvices to
this can,b ' i b ;
<SS TEReRE 1R FATRAC . B S5 NSl ) way of
il&ﬁﬁ&ti&xﬁ,?tb}iﬁ o der %dcﬁhﬁﬁlﬂ_&ﬁdel)n_ ﬂ:ﬁrﬂl.byAanARbf aoleARY i(dpgpdication
owentities Inthe a Icati.on | ayey ca nte C
OWIEEHS SOHTERo P AP G EL oY AEUREF (Ripriodfiel 07 A API
: P h he . _
SRR Ak OB SR oy AR R 01 855 progam
lqgioars faxtiotdlitpadThe seplitaion, lager pant inslede opplnations (and

sybTgons bt Be Viieaibt eRF SBOP bt PikPRteE PARE Nekviers,
p‘gﬁﬁkﬁ bjER0 ABirnWsy and ARG &iMbbREPPURITECH comsphelis. AanSPI

e integrated into a systemof sonme kind. The SPI
desogibas bewdi sesdte provider (g a0tonisnt Fepp SHEEH BEPREE! MAgAgement

el B TGS TED. e AR s av
ihR8HE HithyrebbditoSict Groff theQERES In various embodiments, this can be
accomplished at run-time wherein the API library dlynamically links to or loads
the SPI library. In another embodiment, the SPI cam be part of a server process
such that the API and the SPI can communicate over a network. The SPI can
communicate with the repositories using any numbex of means including, but not
limited to, shared memory, remote procedure calls and/or via one or more
intermediate server processes.
| API’s and SPI’s can be specified as a collection of classes/interfaces, data

structures and/or methods/finctions that work togeth er to provide a programmatic
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25 the SPI library. In another enbodi ment, the SPI cam
be part of a server process such that the APl and the

. woPRbosganecommuni cate over a network. The SPI cBET/US2005/012509

conmuni cate with the repositories using any nunber of
means including, but not kimted to, shared nenory,
renote procedure calls and/or via one or nore

i nternedi ate server processes. 30 API's and SPI's can

be specified as a collection of classes/jnterfaces,
mtans threughuphishe¥ CRneroec(Metandfs FICETR aﬂﬁg““tﬂﬁ%f’fi V\EY l?"ay of

%@%ﬂ%@ggﬁgﬁ%%ﬂfﬁgg;@% gr oug ﬁﬁv\h\ﬁﬁcﬁ% se#w ce( s)

Iﬁ%ﬁl sgé?k% Qs gaehTeNEGvaitabld fcem S1By Mierpsyftenis) s tafayipwmiain
I's” and SPls can_he sp i 0 orie
iewgrGatiomin) Ifﬂa‘iwgﬁg favaidihl &’(’f“i‘f?‘J G 3 Rediond,

N Ah-PabeYide W Tudi
%%rg%&ﬁl a’\% an dy%%(? avai )%fofs %hn% Mﬁ%:?})seoft ay? pmc ULf e
bine chiop Nitpitel %stutmghhmﬂes, 'ﬂyaami@| ligkn dibsRries adistibutedpolaeess,

in anu i ncl ydi n ut not limted to
SEHVATSH F:lagg? F‘“egls'yaa\}ﬁa?ﬂdcolﬁlﬁr ﬁﬁ’tﬁb HPEM8s, distributed

obj ea} $arioRSnRdSmenms, Qﬁ@APPﬁI%EEff@@UﬂJﬁ&H&H@@M aHneébositories
ot her suitable nmeans.” I n various enbodi nents, the AP

toribs eppEcationniayéresiohi el aFvigationy SRAED roPFeons (Freate read,

G fRE Versitilie, Hkdslh Ty GRELAAL bBAGU{SHY fitiated from e

Apphisdtien '1%‘,% opérh@ncthe fepodindics EQMBgMegmemtomnReposuones
initiate

f th | t |
oot dbO R OGN HEY W YCHne TEROBRbRGSE set of
%t’g%%ces%d g?%esttﬁﬁ E}IJOIF apy ﬁP{cHQndlfﬂ)} o' tﬁé‘?epgﬁ%rtyi&%l The

a set I nterfaces and services
SeIpaar sPAfHaré urmohienh alodelythat rdptﬁemte;ﬂmmpm@me}cbq@tent Thell

@W ST SRR SRS BBk SR o RIHRI Wi

Lﬂr CRbriA0EY BRGERAEd ﬂ%&ﬁuld@n\éﬁ'wawﬁ@;@ﬁs ﬂa'des that are
es that are hierarchically inferior to N a

| lnﬁﬁﬁ:lhroaﬂy supear ¢hiN ate eofeméd W, asireanésael Abdds tpmosa}eéfel of

{ fer
i e o R T it Fod et 8 [ 8t of the
6By, InhRiribas endbaithehBPieposiiveies aﬂe&hﬂdxbm nfthetfedetrbred root.

dept h” of the hlerarchy In various enbodi nents,
Fashoepasietyecanaisd! bayq il di¥of the federated root. 20

Each sl{;’f 5%3 I Lp EIYUS&?QCI}# t @leht %ﬁg ﬂ%bﬂlﬁ&% L] 0@?’pr\6@é§s&fthreads

illu con m ni n ties
W6 eI ieaids hmﬁﬁSe gral%devtebgnﬂehitﬁmuomsemtﬁ,mﬁﬁl B, anceother

devel opment envi.r onne ] DEs), 110 of h .
Wores Dkoon gl Wilieeahy ARLIQ st e TR EDEen arevide
e iRty br! PRaskP o PhRYddfely build lifecycles and/or content views.

Content mining facilities can include services for automatically extracting content

from the VCR based on parameters. Java ServerPages™ tag libraries enable

portals to interact with the VCR and surface its content on web pages. (Java

ServerPages™ is available from Sun Microsystems, Inc J In addition, it will be

apparent to those of skill in the art that many other types of applications and
software components utilize the API and are, as such, fully within the scope and

spirit of the present disclosure.
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the ability for a user to interactively build

lifecycle s and/or content views. 25 Content m ning
Wf_)@@(yslﬂloﬁges can include services for automati CabNis2005/012509

extracting content fromthe VCR based on paraneters.

Java ServerPagesTMtag |ibraries enable portals to

interact with the VCR and surface its content on web

pages. (Java ServerPagesTMis available from Sun

M crosystens, In(--.) In addition, it will be

appanendriou einbodiments, tHei API ¢an ihdiedaoptihizati omm iy imopdose the

types of applications a O _software ¢
paVprRsrce oh GhorpHg A, VG- QR A DR PAPOR Lhi ok e used to

[ S
IS Ao il e e st s, oamens.«

chite cABlindade 4 nedeucheho pmd/m zzbmaxymachea Arrmde\fc@.dlh ean be used

erformance of interacti One or re
1 Fenold ook Secaiy todepny anetsgl, gt sl gy £allR Chn be
u§&fj{ogg5ro{rﬁ§ et hotedCi6 Qﬁ@ £5shtARAGE -asdddiN@ WhklSach node in a node
nmbodi nents, a cache can include a node cache and/ or

cacttsi naFle oaiShean AlsoPeovide He comfgusations dacibityt ol bt 6oi ereble

| .
SR B SRy GBS LR R o
' ehfb%dﬁﬂéiﬁ@ Ahik datildtyasas Gl zﬁipﬁﬂneﬂtddhaseaa MVaIMd@gémalt rfxdension

cache. The APl can al so provide a configuration
(@-mhabletfspmﬁmi\@creﬁa&m%h&@pl i cati ons t ool s and

l'ibr ' .
PR AR Bt 00
cdﬁneﬁt hmagenﬁms IExham@ ibetwee Ghe A\Pﬂlalndkthee SPL. oin Biim model, a

M. crosystens, J].nc varJ ous enbodi nent.s, deI
0PdE RpSaRG B STERFIOR SPRER OF © SCAREenTaRy

'I-ﬁﬁfa?chhroyrgﬁ%s bah &?@é’ £, Q@ﬁtﬁﬁ%@l@ b 6théP ho@e@% ttﬁ@ n%ﬁ’fespdc@ akin

_ node can represent hi er arch Yy
tu) nef d‘ﬂmb«hmctum rinemthigrarchicsk hﬁé¢r§Y$tnmo ryeheman nodes represent

phsfreBed BhianPiea ool dod FPude RrRaREE P iy »
shipeAddngd 8Y eirGRbpdriibs %@b&f? asS6d1888.a NeEE Sa ey t?ﬁﬂilid an

predefined data types. tent nodes represent
opticnaine/ yalue. whisheds ceprapsigle dor dhapPaef negrtpp Phethese

erties d
B E e nEr A, oY (BREAC LRRS oG R SRy Y R an
1Ill¥sﬂﬁt10h Ja BPE bgi Be aifiy bhids e;rpeF ribetibed it Tablehe Whoqgaeoﬂ dkdld in
of content naodes_contain val ues.
the jartswilheprsaciaty theiymapy mase Ty 456 PP\A%WEQ: ?ﬂfi% Srifhir, ghe
Skﬁ%i@ﬁlsﬁﬂg{_@fm%gseﬁ{ diskibddein the art will appreciate

y nore ‘types are possible and fully within the

PROPERTY TYPE | DESCRIPTION

Basic Text, a number, a date/time, a Boolean value, a choice, an
image, a sound, a bit mask, an audio/visual presentation,
binary data.

Schema The property is defined based on a scherma node.

Link A pointer/reference to data that lives “ouatside” of a node.

Lookup An expression to be evaluated for locating another node

' in the VCR
Database Mapped ‘Maps to an existing database table or view.

Table 1: Exemplary Property Types in Various Embodiments
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scope and spirit of the present disclosure. PROPERTY
TYPEDESCRI PTI ON Text, a nunber, a date/tine, a Bool ean

we@abazap11&l choi ce, an Basi ci mage, a sound, a birCTESI05/012509

an audi o/ vi sual presentation, binary data. SchemaThe
property is defined based gn a schema node. LinkA

poi nter/reference to data that |ives "outside" of a
node. LookupAn expression to be evaluated for |ocating
anot her node in the VCR Database MappedMaps to an

exi sting database table or view 25 Table 1: Exenplary

Propefty. . [ | O i . :

CT! Ol gtio) D T, o bR e s ARy
r&filred) wietherdi Batel-wdlgtethdrtit previdee quiefaatt, valweeardenTicther
.Is read-only, ether it proyvides det?ult val ue, an
it gpepiet  PIAPCKEEDPS ol PRPBIFY SRRIES REIed! 3 ATRegpes 1y mete

wERQLCfedl NLE 3t 8ol fre@riBE@RBIEY al HuBiplsS LSLEicRd value, or a
unreéstricted vaI%e, a single restricted value, a

nmitiple pestricied walue.i Rropettiemihat areonngle havie onlyl anervebrervdieews

val ue. Properties.that are sin have onl vy one Lue .
pighitis bet B omultiie 63 RAS gty MY R, HES el i
rédRiRe QR WRlelS ard EhoderPfro@ed fijitd Set dfedlush.C Badif d pidperty is
val ue(s) are chosen froma finite set of val ues. But

upfesaicpdopmy t yalels) gir etpPEided, foar. vAI BEPSTY 4R Bdso be
B, | Fimhbp o8 NS kil e es o

a{dderey bprcopdddryd &f defauin edetenaifobexanplsj darmdeicostained a
default content. For example, if a.node contai ned

bERRAPDBGISCRS) 48 BTHES) ) A SHaRonTyif A GHERd PDProDert fo
rGRAA ) fim3EH W of MoV inRloBPRTILY thinbreAIES SR8 thprimary
tthumonai I view ot t

e image. If the thunbnail view was
préyertyy sofisraye appiiogams yychsis foravases capld|displayiibhisddadh as

browser coyl d, dj.spl it by default, 15 A naned

oot | debatst piEHEP bRt ophos’s SRERE A segema
nBdS FNEMBce HYEER fbrSa Rh8ha e vEebdeimbclimants GoRiRas cht be used
vari ous enbodi nents, schemas can be used to specify a

to opkeify amodpiemropestiosBPy vy Sfillngtiations ab'esen sdepaesh three
p%%%]egtg% ﬁatm% tAgzrgﬁees% eaBg %&5«5@?{1)( Nal"Be deldibed %?la Bgrp ©oses of

eSCri for purposes o
dibcaedisiSdsavli@ss:f ol | ows:

Schema Pergon = {
<Name=Name, Type=Text:>,
<Name=Address, Type=Addresss>,
<Name=DateofBirth, Type=Date>}

Various embodiments allow a node to be defined based on a schexna. By
way of illustration, a content node Johrn can be given the same properties as the

schema Person:

Content Node John is a Person

In this case, the node John would have the following properties: Name,
Address and DateofBirth. Altematively, a node can use one or more sch.emas to

define individual properties. This is sometimes referred fo as nested types. In the
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20 25 30 Schenma Person = { <Nanme=Nane, Type=Text >,

<Nanme=Aaar ess, Type=Aadress>, <Nane=Dateof Birth,
woyhRAbabe>) Vari ous enbodi nents all ow a node p@ThR2005/012509

defi ned based on a schema. By way of illustration, a

content node John can be giy n the sanme properties as

the schema Person: Content de John is a Person In

this case, the node John woul d have the follow ng

properties: Nane, Address and DateofBirth.

Adlbeinmiliuvseition, dokro thedafoned heeing ne Jgb mopartysthabiiwdl ¢ontains

5 define i.ndivi I ro ti .. This Ls,.sonet nes
rppatet dues ke P Reteof i B GHRR Jefir gk has a
Eg;gg,,;g,@ggggf_eg};sog 10 followng illustration, John is

defined having an Info property that itself contains
the properties Nane, Address and DateofBirth. In
addi t forentdiedealadm hak a Custonerld property: 5
Cont ent NotRAMSGHRAE gyp%ﬁéﬁ&?nto, Type=Per son>,
<Nanme= Cus<¥*ErRerT P T e LIRFTDEPETY gchemas can be
defined logically in the VCR and/or in the individual

10 r epQhiaQrdafiShd BafinddoWEidalle Ve VAR GRHIAR A the inclividual
enbodi ments, schemas caninherit properties fromat

tepagitorionchait foem heh¥AR. 18ctesipm embedimenisc ecloamashen  inherit
unlimted i depth..That is,ssche A.can inherit . ..

POBHAEE e SR SOPTE SRPATBHF R S BE Biliied in
Septi2Nhad B, Sdhenlal 4 $8Y Bihalit H6AGARGNL Bvhich itseFebh lihé@it from
properties, a "base" schema can be configured from

sheh Ghandother. Keresrakschamas pomdaiptrepqtiiivedyangties, a Sbese”

r | ni ' '
SR B2 B B R b B AP B8 St iy B L &3t
5 Phem soifthlvoaddsing tise @operfieiend, i ellrdsk and DatdoiBipfqyee be
ID, Date of _Hire and Sal ar,ygl: . L
inherited by an Employee schema which adds its own properties (i.e., EFnployee

ID, Date of Hire and Salary):

Schema Employee inherits from Person = {
<Name=EmployeelID, Type= Number:>,
<Name=DateofHire, Type=Dates,
<Name=Salary, Type= Number> }
Thus, as defined above the Employee schema has the following properties:
Name, Address, DateofBirth, EmployeelD, DateofHire and Salary. If the Person
schema had itself inherited properties from another schema, those properties
would also belong to Employee.
In various embodiments, nodes have names/identifiers and can be
specified programmatically or addressed using a path that designates the node’s
location in a VCR namespace. By way of illustration, the path can specify a path

from the federated root (‘/") to the node m question (‘c’):

/a/b/c

In this example, the opening ¢/’ represents the federated root, ‘a” represents

a repository beneath the federated root, ‘b’ is a hierarchy node within the ‘a’
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20 Schema Enpl oyee inherits from Person =
<Nanme=Enpl oyeel D, Type= Nunber>, dNane=DateofHire,

WORHEIDae>, <Nane=Sal ary, Type= Nunber> } { FOUSS208/012509

defi ned above the Enpl oyee schena has the foll ow ng
properties: 25 Name, Addreps, DateofBirth,

Enpl oyeel D, DateofH re and Salary. |If the Person
schema had itself inherited properties from another

schena those properties would also belong to
Hseand) s idhe §ade Endsgtioranthe pafbsas akvidentify a property

?,W%hlf %s and can be specified

S ogramatically or addressed using a path that
designates the node's 30 location in a VCR nanespace.
By way of {#fodst®utrsty? the path can specify a path
fromthefederated r oot to the node in question
(' c' )0 2spegy of Hipse ﬁmcbﬁﬂ%nﬁ‘@%a%m eath CRPBRRI Agruring prior to

RS ke chh Bef %Eﬁtlp?l ggrém c deﬁ@o%rtﬁg %gaiio% Af the node

repository beneat ated root

based an contextan@rmatidii.n- the “a' WO 2005/ 101191

PCTI US2005/ 012 08 11 repoglto g c' is.the n

in quésYHEHs © 3 gef |ch&‘7 rﬁp?ﬁ‘tﬁﬁéi"f 816 VCR

&anPhRRATfoth 'ohe OR nford @%ma/s @éﬁﬁ&i Brae §£ﬁ1¥ keposRotkNa different
aspects of these enbodi nents, the path rﬁ)one ts

wspesitory mgthp MR- Ilbcerlaneasn@;d%omnm mdheemm if beelor thore of

ce t. ion.,of the nad
0 SeRMBLEL G RRCAERHS Sn sl AORhERR o ol AiheBRn Eherd %2 e
mﬁ&m sﬂ:aémnedn ibe e&&ﬂﬂn&[tﬁ@lq)ﬁ Héfrey iarthé NeCRV/GR thd Argann one
inherit fromone or nore schemas defined in the same

Grabslimendy the hegiiipg sehoma Is defsdiin gre)VER byrisfaptiR. | n

cert t e [ r
Ol PP 8EliuRta b, SRR Ehama e 0 8 0 reg
I&posﬂnry migrie ftom thoeer: Jcazrmbamat hneated baedatit ihe Fchansrferaihy

: Eauo call%{%deflnedlnthe VCR by the API. In one

L FEPHE
VCR by def auIt
‘8chema /Avitech/Employee inherits from /BEA/Schemas/Person =
{

Thheriting schema is defined in the

<Name=EmployeeID, Type= HNumber:,
<Name=DateofHire, ‘Type=Date>,
<Name=Salary, Type= Number> }

In various embodiments, the link property type (see Table 1) allows for
content reuse and the inclusion of content that may not be under confrol of the
VCR. By way of illustration, the value associated with a link property can
refer/point to any of the following: a content node in 2 VCR, an individual
property on a content node in a VCR, a file on a file system, an objected identified
by a URL (Uniform Resource Locator), or any other suitable identifier. In various
embodiments, when editing a content node that has a link property type, a user
can specify the link destination (e.g., using a browser-type user interface). In
certain aspects of these embodiments, if a link refers to a content node or a
content node property that has been moved, the link can be automatically be

resolved by the system to reflect the new Jocation.
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- 15 By way of illustration, the Enpl oyee schema | ocated

in the Avitech repository inherits fromthe Person

wo steambpcat ed beneath the Schenzas hi er ar chypchog®ot2s09
the BEA repository: 20 { Schema /Avitech/ Enpl oyee
i nherits from/ SEA/ Schemas/ Rer son <Name=Enpl oyeel D,
Type= Nunber>, <Nane=DateofHire, Type=Date>,
<Nane=Sal ary, Type= Nunber> } 25 In various
enbodi nents, the link property type (see Table 1)
Il +a0i08s Eabodiamntse Btvalue el sa mybet ik dodkupl (s Dablefl) cankaldtan
t hat may not bg)ﬁunder ontrol of t

CR., B f
FAPFRESIOR R fan preevelEted s §°‘6‘E(ihafh€db/\?§£‘)t ?foralqsrﬂﬁﬁemsagf Content
RIQRT i af S8y tﬁeeéﬁfrésefahnma@s ﬂlﬁﬁ/sé?fs fie e&g{ésm (9an® can

nt node’in a*VCR, an individ property on a
leomtida tvaitathée fon sabsg@int qorcﬁqebsang) rlna.rahlou@ em}asdlenntsam lookup

obj ected iden ied 30 b i%J orm R sou

DBkSHIOR cangOM BE 08 TG PbTEONaNt: T eroe ey aeresion

SRS TR Sihe WaBRnEHbdd BshtAnFRNthE rl@)o E&@I ah@er profile,

link property type, a user can spec

ahydtingan itbe stepegof au@nﬁf@‘t DTbF eoesien. thy p@ngy,%rembodlments an
terf t h

LR BpufrlRRIRGE  S60het SEE BARRL Rk

con e or con
RLSRE¥tHol dlivdeatorReMAcoBVSOL, (Sihecthren Ql@a)ﬂLﬁguage), and any
automatically be 35 resolved by the systemto reflect
ather sstablesrenilorgragp oGsiows smbadipenisy sy SXpFsiepsaY be pre-
I |
e e £ HREG G %e?f%%x*‘p%g?%?%%*?ﬁ%&%%i#%é*‘ t¥lding
aMadruniced ckparsivar dh wtllh Be ‘dﬁﬁhrémrto iﬂm aficki] nfthe am tlean many
node('s) that sati sf des th
e PSP QFEPERPREY B ﬂSS Ifa 5@ TR A0 PR this
(flgcrl Sibsequent processing. In various enbodinents, a
%up 5 expression can contain one or nore
expr ensvariss tehiodineants videsni ¢diting @xqoness node thabhisab lesgoup

f th t ent t ai.ni t I k
BrOREbr SBRoe PRt St eI o ETobea VO Her B Bg s
Al 9833 BRild ki ék?fdsﬁblﬁ b? ehReh dﬁ%’&lgat difectl9aRIREBY Mlectiag its
i ncl ude mat he i cal ogi cal Bool ean operators,

onsiEnedparet odditenothatuseristerfee paysonablg the 6T (e previsy the

PR HRSSin SO0 oai wont . an oxpr esi on’ can be

pre- Pa@b&sSAshpel GroferiyOtyped (seedldlde 1¢ rallownind@matin €o be

substitution, constant foldi n%
culled (i.e., mapped) from one or more database tables (or other database objects)

and manipulated through node properties. By way of illustration, a company
might have “content” such as news articles stored as rows in one or more RDBMS
(Relational Database Management System) tables, The company might wish to
make use of this “content” via their portal implementation. Further, they might
wish to manage the information in this table as if it existed in the VCR. Once
instantiated, a content node property that is of the database mapped type behaves
as though its content is in the VCR (rather than the database table). In one
embodiment, all API operations on the property behave the same but ultimately
operate on the information in the database table.

In various embodiments, a given database mapped property type can have
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and/or macro expansion. It ‘will be apparent to those
of skill in the art that nmany other types of

wezpsasevons are possible and fully w thin thepSge®Resn12500

and spirit of this disclosure. 15 In various

enbodi ments, when editing gscontent node that has a

| ookup property type, the user can edit the

expression through a user interface that allows the
user to build the expression by either entering it
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Y6 chherReLBa daabass |tfé%estqs>aecéﬁqxéatabaﬁeawa% o jase tabes/abirgts.
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Oéxiihgt tatile and hnemlat@wtbe schergn awithadaahasa maed npropaties

ert that ed t e behaves
cgfrg{) : tcgluggﬁ ﬁ:,e tgl?al aﬁ}? F o5 ¢2 peiused as
tﬁ@ﬁaﬂﬁaeplbp&&ﬁ)nade@ £ elikeNTRo theRiata, k! otAE’dch column will
operations_on the property behave the sane but

deiermipgt e ylata typs iy el coneIpRBARAfBPPAIL: oA be FYStere can also

. I

iflfEAP3S B Sty vl BrhBitRe SHREBOMTRS Briplnd k¥ Plirme , 1

cBCEh ldSBﬂGﬁ/ﬁﬂrﬁ $Otable annettpessedin (e r@w scheda), by edh be
V\,hene ;ﬁé %ds%ylvestoarowandacolurm in a

“Bé’_tl%%’& PRt &SI 852 PEPCaSY Aicqategt neflstcap dsdased

oRRLEFH )scl%ﬁfheﬁﬁ' dahe Qi{tohﬁﬁcalﬁryb?ﬁﬁﬂ"tﬁ"c’t%wci.ﬁ 9 cﬁ[abg%érécg?lg (or

net wor ks. A dat abase napped property wll be a
Othsse detiabire robyest)i wkenda tsabstausiatealh Ilmsmm}smmlmdnnemataatsasmn

bj 5.1t
iR e FBLEN P By Proving e dprebeih s e
pr s @i arghhs Gntodir@erit$ an@é,pla;,fl tip [2881(dr @ teRiPlated dah B AL to
e of database or resolv expressi on. |In aspects
d@? 3y eqontanh baspdoen Arsalema. éfeﬁzp%éwac@annmmmmwé‘wm”
e LOW.} B-a dat abasse ta w
gmgt:: éz&%gl&gg?w%‘%e&g%% z;b%st ct u‘ﬂ] % Sl ct)aﬁlwt b
adﬂldomﬂ évipast Icatﬂd HehgefisehByrendazédis. dfaﬁﬂbafew Mﬂﬁeﬁe largest,
oq—ﬁgf)er“ es 10 correspondi ng . tqg colums fromthe table

P51 Wo¥ AT UAA comipls Aclipmbaall, yisy weuld be a very small view

and a list view can be used when displaying multiple content nodes as a “list” on
the page (e.g., a product catalog search results page). In various embodiments, the
association between a schema and templates can be one-to-many. A template can
be designated as the default template for a schema. In certain of these
embodiments, templates can be designed with the aid of an integrated
development environment (IDE).

In various embodiments and by way of an illustration, display templates

can be implemented using HTML (Hypertext Markup Language) and JSP (Java®

oo
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womj[ﬁ,ﬁsﬁ@pdi ng property. The system can al so

the default property nanmes and |ikew se the data type
of each colum will determne the data type of each
in the schenma which properties correspond to g?ﬁ%%ﬁh%nuyw
key colums. If certain co£ mms fromthe table are

not to be used in the new s they can be 15

un- mapped (i.e. desel ected) by a user or a process. A
content node can be based on such a schema and can be
SeatvanBigeshl By woguofia tfortleerritivstration, simhabdﬁsplay abrhpla(eoﬂfan be

th at ab b' t wh i t tiated.
PG SOBB DD AORY CrOUg A TSP fag Vet Py SLBpRI A Ay Acgiugnt fhe
{aBgyiEat @Qsc%n%%t %He b@l\}%hoﬁ’{é' tdnb %ogét RbagRlct QR mal fhd

vari ous enbodi nents, a display tenplate (or
asseqrpicd defayltodispliie temd@tetaan @Odemvsqblaa;i rewlereht Abtesetvely,

B9 B BArOR, R EOR R Roral PeahBReb T GestBh i ol i e
ddf&mnbmaanbther aibodibiest, Hisk@%yf'te{z&?ﬁtdslcﬁﬂ 8k aut\btn@mau;ﬁgaﬁbﬁted
u

be defined by end-users. . vi ew can be the

(et -eederehangy Orf dympmicadfer af ireuvtinte) bassdcune eprtentmpode’ s schema.
h % n

L SRR G TR R R

anslasticatly baseldiohtitie cohtdbs bﬂﬁl HATL réguegt., a product
cat al og search resul ts page). In various enbodi nents,

t he Ias%‘&uatqﬂa}w FaentRch Taleds e flynamie seeblssres Buivayeof
19[1&&&81],”%”%’01 e??glb%éﬁ 5 nfunbt?qrﬁ?%&%%ﬁglﬁﬂln?§ tS%lQl%d by its

def aul t terrp ate ra sc n certarn
mﬁbbci's mbm égpects efpheat embodmadnss, desle gae He defiled byeomd o mbre

nte r at ed eIo nent envi ronnent )., .30, 1n .
S0 B 0y PO 1 P i fetermined

‘ﬂ'hétﬁérad/r h&np I@éﬁ@usﬁ@@ t}téexdeﬂ%leﬁﬁﬁﬁ&ﬁ@n&'%ﬁg éﬁ%\ﬂmle For
(Hypertext Markup Language) and JSP (Java(r)

mopsied ofdiecussior,) Askoos/ g ldesathed 4s Sdlovest Pages) By way
of a further illustration, such a display tenplate can
be accessed froma web page through a JSP tag which
can acdept rasmesrsarglMemherdthie cridentdlfi er of a content
node. G ven the content node, the node's schema and
associ ated default display tenplate can be derived and

- r endelieeel PARntER iRt Séebf/useﬂs}, Reoupy abéver 6er icﬂi‘(@) Bt form
addi ti onal argurment to specify a view other than_the

iRed (A frpotentiah mspHsrs @fwﬁw inﬂ-@ febieefi opha Wenehassip daitgria, if
a Il

5, SO G20 fo 88081 64 il U ey ! IR frprs

saiidfgrthe Mdmbeﬂﬂb)!ﬁ ICrﬂ‘aﬂmdi']’thMsmbbihkszCﬂWi aecHh. mcfuﬂblone or

t hunbn hSt&}%ﬁ’é’éﬁn be deternjned,  .automatically

BAE&Qn Hme&he ¥ Wugiratign, syphsondifiprssgan include, but are not

limited to, one or more (possibly nested and intermixed) Boolean, mathematical,

functional, relational, and/or logical expressions. By way of illustration, consider

the following Administrator role:

Administrator = Joe, Mary, SuperUser + CurrentTime > 5:00pm

The role has as its potential members two users (Joe and Mary) and users

belonging to the user group named SuperUser. The membership criteria includes a
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one or nore nenbership crit ria. Role mapping is the
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role. For 15 purposes of discussion, a role can be
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fyRleay FrsRegys, Bodiab awchina reroniees.JaEE @slwqﬁa@@tmmes and any

e RE ey (BT Bhed BPC B o SALTRRIARR GRAE b Sy v
quﬁ@liyAdmmlr&tsraino be =ardd@ed NAr yne Bdp@6IS Blerarchies such that
> 5;00pm 30, The role has as_its potential

A .
Rﬁé‘%{s@%glﬁﬁl@ﬁ s a(rg Getablghed ey the Y (s Bresarchisplorgrespace

4R, DR ST, IR T B TR TRBRCeR e =

Cbﬁtaﬁuneﬁttt 1inod:elt fortrolee qufallpsvet baic enables tehild mesduncdseio inherit

Th , Va
Blek Greseiog! B tiirense, Tupdfion S fisavieth i vervidrtheir

ﬁa?en’ﬁ trSIes%@lQoI%g’oftHeﬁ%“Hﬁer is a menber of the
Adm ni strator role. In various enbodi nents, roles can

be as@orirusdempedinmRatsoddawiesyhip ByriteBanwean oF based at least

LR S SERNEE LI o

ipfoppetibn @Bout\éGReﬂﬁﬂa)e%&o FodteBCheld YCRPRE ek@siple. In various
operating systemresources, virtual machine
thodiineRs, @ FPRE SapePsEaca e E@W@caﬁ)ﬁ ceggpyed gsipgrdot

n?f%ﬂohy kAde, @;aeﬁrop% C Y or %Eg? {:le node. By way of

tware/firmare o sorre res
ifeatrakion passame edl Articie n@deouhatrmplesdfntfai aev@shareelemd findhh:&b two

10 parent/child ationshi are established
?{&@%R @eg%r@}#gj na‘ﬁ*e%)ﬁ cag papteraitcally oveh e Hreator
| {ARGE nith AT B Yoser kitht Cc%att@d ﬁ%eoﬁm*cfbesﬁle State property

enbodi nents, a contai nnent nodel for roles is

inditdtente et efatis| efshe hiticlk Frespa poblication ilifbyclet standpoint
(e.g., whether the article is a draft or has been approved for publication). In this

example, two roles are defined (see Table 2).

ROLE ASSOCIATED | PMEMBERS | MEMBERSHIP

NAME WITH CRITERJA

Submitter | Article Article.Creator Article.State = Draft

Approver | Article Editor Article.State =
(Submitted or
Approved)
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rol’'es associated with their parents. In addition,
child resources can override their parents' roles

j s of their own. 15 In various enbodi o s
-W%J#E/éélg%f f@gﬁngymaw

Ip Criteria can be based at |east par
on a node's properties. Thii allows for roles that can
conpare information about 6user/process to content
in the VCR for exanple. In various enbodi nents, a
node's property can be progranmatically accessed using
‘Pable w%@rﬂqﬂ&ﬁr RY1d 8l @ Erfbciahent i s the Creator
property of the Article node. By way of 20
illustration, assune an Article node that represents a
news tiche.and i,ngl udes. r ' P |
St at o b TG Bh wi ARt PR NS P B i E Ak
- OoRRel hyddsOinklastistaddrodh thibechaed willahhaitehesedroldse If a user
article. The State property jndicates the curr

I ) rrent ,

afempinsoR pvessathe; @releris dhS atislit R ARd) the SEHls & state is
[ . | anti&lies 13 ’
RLEP B8 G ool ip PTSHERL Kle Sk ife, if ot Bilbnd o an
Ediagovpeup tand the lagticlels atattefsi fiddiifaber Apiptowed)then the user can
géLEASSOCI TEDPNVENBERSMEMBERSHI P NAVEW THCRI TERI A
BRS torlBF APPTEFERREi cl e. CreatorArticle. State = Draft

Appr oyerALbLE| SEUAGREALT aChELs bR bOUREE [ foedeRfmine what
Approved) WO 2005/101191 PCT/ US2005/ 012509 16 Table 2:
&spehilitias pr Roiviegdsrfonn gvdsosorzer arthsadSudiailallerto dhripolicy™s

rover rol es.are associ.ated.w.th 4he ticl .
SRR o aise 0 n et g bl Db 20t e of i8ion. o
fgé}i@rdahbbla@&@ibwlagmdﬁsza user 5 attenpting to access

he article is the article's creator and the article's

state is Draft, the user can be in the Submtter

rol e. %1‘&%?4 Seshbird USEHiDEINGS 4 @usitceEdi tor group
and the arficle's state is Submitted or Approved, then
the user can!PUEFSAGEe" e Approver role. In various
enbodi nents, a policy can be used to determ ne what

10 capabilities or privileges for, iven _resource are
made Roligy apApeingo iy e purcessy b¥ W%&Ej i@ teiggia, 11 any, are
YRGS 1o JAQURLES '@'Hﬁﬁogu@'%ﬁse gﬁé )grarfi®d RS8O for more
di'scussion, a policy can”be described as foll ows:
Privileges on a Resource. Policy Criteria can include one or more conditions. By

way of illustration, such conditions can include, but are not limited to, one or
more (possibly nested and intermixed) Boolean, mathematical, functional,
relational, and/or logical expressions. Aspects of certain embodiments allow

_policy mapping to occur just prior to when an access decision is rendered for a
resource.

Similar to roles, in certain of these embodiments a containment model for
policies is followed that enables child resources to inherit policies associated with
their parents. In addition, child resources can override their parents’ polices with
policies of their own.

In various embodiments, policies on nodes can control access to privileges

- associated with the nodes. By way of illustration, given the following policies:
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Policy = Resource + Privil ege(s) + subjects 15 +

[Policy Criteria] Policy mapping is the process by
wehishoRel icy Criteria, if any, are eval uat edpdus2005/012509

determ ne whi ch Subjects are granted access to one or

more Privileges on a Resoupge. Policy Criteria can

i ncl ude one or nore conditions. By 20 way of K

illustration, such conditions can include, but are not

limted to, one or nore (possibly nested and

i nt er RPXSH} BIBHBEF > fat rF@%&f‘P@gﬁ YegkEtignal |

rel at penialyy ardfiatelsogi €allex @EngEsiconsy Aspects of

certain enbodi ments allow policy mapping to occur

just prior to when an access decision is rendered for

a I egRUNERkerdz DIdNchRreddvie® 88l bioivse etk aP/nefs ot hRS®ce
enbodi nents a contai nnent nodel for policies is

whercaondy Ergireasighrods han fulhageesdarit é“s‘Ui 0- i Theee pprivileges are
Bﬁﬁ:@gh&% ASPANL X e%’l’z‘cgf‘ aug\tas @35 SHE S ;ké}u%dﬁ%het 15 l%erely
cni resources can overri he|r aren

Wetvh thepglropdreiss aff Phddr5 0%nwhdreasv a’bh@u:s aﬁﬂh@dammt“Sm the

Eollm es on nodes can control access to privileges 30
B MBS IS HOV BRI, BYORERieH o eratsstanim edes based

S YRR (;agé G AQLAGhSSand to YRR 04 ARddRd
PCT/ US200S/ 012509 17 Po |cy1 = PrinterS04 + Read/ Vi ew

+ Marketing Policy2 = Printer504 + Al + Engineering
H hf\

th ew=and—browse—the
Pri 04 1 B REARMYMIEW UPRATE I JEFE [BROWISE

haslMa.tkttnm:c ss to ix ("Al").| These privileges are
n[%r d i Tableld. Policylixal |l owsixa user in the
T119 ru '

€ 10 Illely VARLS] Lre pr peule Ol

504 Pol | in t :
B R ERPa e P A Tedes iy Tl ar P afbdeat vt Pipadimens
creat As;ﬁd@f’st @ﬂ%erﬁﬁﬁ@ﬁtﬂ@@@ eslbodifhelik hﬁulmi&%mﬁ}ﬂfaalmwﬂ;hy tor
is a sc and to delete the resource.

O ECREN TEREAD) SRR TEEL Elf‘r@BR@mEpmﬂm ﬂrﬁgﬂ)ttomatwaﬂy

HeA e PE&%%‘X.@E& SuPienl T Ay Ry R R, e

Brridsaiprivilegd bas e eawhsidemsd thes ldastcdantieargtnofi ﬂmlprﬁnﬂeges for the

hierarchy fo
Printer504 1¥ode Addition of any other privilege will implicitly include Browse.

For example, if the next step up is the Read/View capability, selection of
Read/View will implicitly include the Browse privilege.

In various embodiments, the containment models for polices and roles are
extended to allow the properties of a node to inherit the policies and roles that are
incident on the node. Roles/polices on properties can also override inherited
roles/polices. For purposes of illustration, assume the following policy on a Power

property of Printer504:
Policy3 = Printer504.Power + Update + Marketing

In Policy3, the Marketing role is granted the right to update the Power

property for the printer resource Prinfer504 (e.g., control whether the printer is
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privileges wherein child privilege(s) of a parent
privilege are automatically 15 granted if the parent

W@Edﬂ‘éﬂlbﬁ@f is granted by a policy. By way of PCT/US2005/012509

I'l'ustration, the Browse privilege can be considere
the | east dominant of the pié vileges for the
Printer5(4 node. Addition of”any other privilege wll
inmplicitly include Browse. For exanple, if the next
step up is the Read/ View capability, selection of

fRard/of @ve i, | By defhl,ahé Ryad/Mugtepérheis Blsovigented according to
privilege. 20 In various enpodi nents, the caqgntainnment

srouenliodrprivilsspilerarchid(Thsres ng Erovserrsaleae & G Rperty)
é&ﬁnﬂhg tﬂs&ée&ﬁau%wglfg 0de v%ag b rﬂ%ﬁ gﬁmeoe%e RO Bower

ROl es/ poli’ces on
;ﬁbpeﬁqr wloadd mﬁmmlth@ rmdésnewdmvuhge rfmt the Mad&easg polei frew. its

LYt T '”ES” 4 Vb SRk ios g PoudtiyPPapmmnd
tﬁﬁ?ﬂi%ﬁ{ezﬁ A d10 HREaE Gecordly KL ErbRebiod @M@acan be

ng role sgrantedthe right to update the

iRhevised fipnoppateyt fiate. (Thespprivileges are saumeszed inkahled4

(e.g., control whether the printer is W) 2005/101191
18 PCT/ US2005/ 012509 turned on or off). By default,

Y REALyOrdy PPPA A [FHIdHg) { 0

v ege—mtegrarcny—(Cmrere ST o broyse
S prnncxf \. \ Sﬁx_‘ﬁa}e! e ;
K there Was no imiied prPyilege

hi erarchy, the Power property would inherit the
read/ view privilege far the I\/Iarj(etl n roI e r.om s’é\?P
‘Babler Expmplne Pristoges Apth LY o1 DSIE ERBEIGP apae
for the Power property and the Engi neer| ng roI e, the
privileges accorded to the Engi neering role can be

i nherint earidus0 Bmbodimmeait, mewilitﬂtesmsqanﬁwtblaegeée draged on a

summari zed in_ Ta TER DA

REIRA (AR P)PXWEﬁ%‘?An gfél.l% qu Gra%‘f%@?/&‘f\ﬁl%%ﬁ %‘JrE%Pn%

él;hﬁéhéeﬂ a hQkr $1hz? pr 2RNET By Rra9RsTill¥stiafioh @ sume the following
rinter504" Node n vari ous éenbodi ments, the ability

padicynst anti at e ‘a node based on a schema can be
privileged. This can be used to control which types of
content can

Policy4 = Press_Release + Instantiate + Marketing, Manager

Policy4 specifies that nodes created based on the schema Press_Release
can only be instantiated by users/processes who are members of the Marketing
and/or Manager toles. In aspects of certain of these embodiments, user interfaces
can use knowledge of these policies to restrict available user choices (e.g., users
should only be able to see and choose schemas on which they have the Instantiate
privilege).

In various embodiments, policies can be placed on schemas. Instances of a
schemas (e.g., content nodes), can inherit these policies unless overridden by a

more local policy. For purposes of illustration, assume the following policies:

Policy5 = Press Release + Read/View + Everyone
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be created by a user or a process. By way of
illustration, assune the following 15 policy: Policy4
- WO 201549819Re| ease + I nstantiate + Marketing, Map@pes200s012509
Pol i cy4 specifies that nodes created based on the
schema Press-Rel ease 20 cangonly be instantiated by
user s/ processes who are nenbers of the Marketing
and/ or Manager roles. In aspects of certain of these
embodinent s, _u eerssi terfaces, . can use know edge of
these polT'Ci s’ 1O restrret” 4vhil ABPE uBelatimrd ces
(e.g., users should only be able to see and choose
ﬁeh%c R \*:u ch fhn\ll_h stantiate
rivilege). [PBEAdEBvari gus enbodi nents, policies ¢an be
PeEed on sdMSTHSNCENns (REGDAVIEW a jUBDAIMDEIETE [BROWSE
Bentogrt nodes), can infperit thesefpolicref unlesy
[PWEE R AGRAs Y @ nore kpcar poticy, For—pprposesyof
FFrostra =otT, — aSSth i LiciBs: Dol Foys =

Press Rel ease + Read/ View + Everyone WO 2005/ 101191 19
PAHIe YRR BAYIERL FGH 3 - Reb F AL+

Publei c Relélgﬁ}%ns 1&%@%5%%%?@?%%%%& ETEBROWNSE
. I NSTANCE EveryoneX ublic Rel ati onsxxxxx Tabl e 5:

Exenp RLivil or t "Press. Rel ease” Schema 5
wen SOl & %B{eé 81y W) Gbjlstraton, dsvite s spntent
e Lifietafcd Ok eitated BERAI 615 HRMERs IR abE @&Eﬂmﬁ la%f %g@dﬁe_‘ﬂt, it

the Press Rel ease schema. By default, 1t wo
Werld have thosamg plespddicenss tedPreasdReledel sehsm. sHhadicyvas

L t. n .vin roje "Editor"
Do o ke #03e FAATE fofe "PROVIR VGG bl pomsime
resiliavdilkd heeaddfitied. That isFE esryemeariPuiReoR s6tdRR AP BSintain

ul d 'nta{n their original privileges. In various
AL BRPRARILYIS8ET | ci es can be pl aced on properties
wi t hi 1096 e i ' Qi ces. . iy
(Pr oper (oronp APARAOES, HRESRAPEL ot 3 Pperties within a
schema, including property choices. (Property choices are a predetermined set of

allowable values for a given property. For example, a “colors” property could
have the property choices “red”, “green” and “plue”.) Instances of a schemas
(e.g., in content nodes), would inherit these property policies unless overridden by
a more local policy.

In various embodiments, content and schema nodes can follow lifecycles.
In certain aspects of these embodiments, a lifecycle can set forth: a set of states
through which a node can pass; actions that can occur as part of or resulting from
state transitions; and actors that can participate in the lifecycle. By way of
illustration, lifecycles can be used to model an organization’s content approval
process. In various embodiments, lifecycles can be nested within lifecycles. This
allows for complex lifecycles to be compartmentalized for easy manipulation and
development. Various embodiments include a lifecycle definition, an extensible
lifecycle system, an interactive lifecycle design tool to generate and/or modify
lifecycle definitions, and means for lifecycles to interact with other systems. If a

~content repository does not natively support lifecycles, support can be provided by
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al | onabl e values for a given property. For exanple, a
"col ors" property could 15 have the property choices

WO 2088101191gr een” and "bl ue".) Instances of a saREIES20063/012509
(e.g., in content nodes), would inherit these property
policies unless overridden fty a nore |ocal policy. In
vari ous enbodi nents, content and schema nodes can
follow lifecycles. In certain aspects of these
enbodi nents, a lifecycle can set forth: a set of
thg ¥(& 20 through which a node can pass; actions that

can C r ng. f
Crandiy i3 Bfboaiiont 4 BRIt bPHIANES with or be o
pfolﬁmyy@ﬂ, Q. noByE eyspetts dfl thmtanﬂiudnnentk iif ad;fedyek ma@sdwted

ed to del .an_or ion's co rov
nﬁ npde. Be< H"&B fdﬁﬁ%%ﬂrarp X é@fiﬁcwﬁga]ea eiggsociated
E&dhf&gélle” 1ikEgauches. hféréygI%I is s &‘I\cﬁeé QithCO¥PheRRa, nodes

ecyc e be conpart nen for easy
msﬁm’spw;ddabamd endh25sciieme| wihmiro. b¥/assaimed vitditlree hifscycle.

[ d Lif def t t i bl
LR A bedifedy i Pl soRefiedie desi gn too
t o gefekAbes aRBb&imdmdhdd/ b¥ htfyesyiah@ratieh] NinbdOBs raGhion

means for lifecycles to interact with other syst ens.
fioin a curnt shte fepasin oeie. dBeforaclurinator wéey @ trampiiont one or

| i fecycle VI 005/ 19119
miser AR50 0 B BRSO el s Ghof ROty P afe SR e e
tie hbdee Atioas ¢an ididuds 0Ctypt &d prbdebsing thabea@ be mﬁmeﬂ tiY the

of, a node. .1 n aspects of these enbodi nents, if a

coqrsgc ol | e difecyslsei atfd Wai t &nhicsEpleh\AcHBRe  caphdnclude

ﬁ&ﬂﬁoﬂ{ﬁ%% éa{j’lgcycﬁ%{)?er @?{ceaa%e cm lm%:r 3 d2fs %%Ma?gn

ew se, ecycleTs
imsaspmicadsenhnmnﬂncmcm; Imﬁaﬁacm@m halrdm:ira deviatse dhivkieda node
sgerr&vvlll a.Lso.beaso ted with the |ifecycle,
VE8log£9nPk §SHEIRE ectqdy 1 88T B8R OFLelR Pef orming

's&%t@ﬁ& T iBEessi U2 HOHS (RRRE oh AR d1%i ML Tnay be

iIllustration, a node can tranSition froma current
defintdon ¢heanqéw)x, proiding Bemﬁ@a’n@m fd nEery rgrtamseandéor roles, and
act.i o per f or med

%:e?nsi.gaibgn, one .or 410' nor 1 n% can B 3

SHE A P8Rt P ORal Vl%er“%‘? lleh Uhdaperied i35 Femmpnd(s),

diteEiPyve(HCEiRBSEIchRg) drivthetd@nanitd thRCcabeRhREREEH B8 nlabpéd to
can be invoked in the course of the lifecycle. B y

omiin sl procesingoor saapl ighelevel,gséion hraskvesbanch as
%@hﬁ?}” co {H%Sus@r ?%ﬁﬁjt%ﬁtengfé lco be (;J%Bﬁgheﬁ,ra?ﬁ(? %ﬁ e-mail or other

nica ra-process conmmuni C

mﬂts@eftacblersgnw\dot&eﬂhmrmﬁe Ticeill sesppacneokihog 6f kil én ths art
into/out of version control, assigning the node to a

thad @py agjiosip vaHin B}eécog%mdoqh pigit of the present disclosure.

An exemplary lifecycle for a content node representing a news article is
illustrated in Table 6 and Figure 2. States are illustrated in Figure 2 as document
icons (204, 208, 212, 216) and decision points between states are illustrated as
circles (206, 210, 214). Transitions between states are illustrated as lines that are
directed to show the order of states. In aspects of certain of these embodiments,
transitions between states can pass through one or more decision points. A
decision point is a visual placeholder (e.g., an icon in an IDE graphical editor) for

restricting transitions fo user(s), groups(s), and role(s); and for specifying
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‘sone ki nd of processing on the node (depending on any
policies that may be defined on the node), providing
we m@fioiiocati on to users, groups and/or roles, pap@s2005/012509
ot her suitable processing. Actions can al so be
specified as command(s), diyjective(s), expression(s)
or other constructs that can be interpreted or mapped
to 20 identify required processing. For exanpl e,
hi gh-1evel action directives such as_"publish" could
e ) atheo nee AccanapEYt clbengmm steed! aay\dAadﬁces:cprapbm@ rcan
be s&f a|n
eS8 i T RS ThRRie Astipheodte gl Ry policics
AEWIroroles asbtibied w1k (56 ap&e and Kehal 68 |o|f ithe ‘DI&'edyBl% state (e.g.
present disclosure. An exemplary lifecycle for
Heatcem b ddErapeRy eeh e tp ABOR srtpinclessps of %ers/processes
e 6 and Figure 2. States are
¢#+%§%r g&hghéﬁg%re 2 as docunent icons (204, 208,
212, 216) and decision points between states are
illustrated as circles (206, 210, 214). Transitions
between states are illustrated as lines that are

R CTIORSL | ROTER), Rt AT

. ) nugh one ’n mr.e dcrlj’réﬁnn nm nts
3d Rt si on point | Submiki sual | GreakEnol| deedy forgApproypl
i ddkeady fanAppRval aphcomt edi t bAppibwer | Pablistiedt i ng

~ t riafsadyi fonApbveb ef Rsject gr ouppApprovand Dafte(s) ; and

f Itrpuﬂj]ﬁﬁbdyl ng VWO PREm¥e101191} Bditd?CT/ Upefia®i 012509

a ion(s) t hat can| acconpany felaﬁt,gge |n state, if

ar )ﬁ?lllfl\l_‘SHg&l S Ull [JU pdé:tgll C ICFe(atord gt to—=at I Cclb

one SHs—cah
and/or roles aSSOC|ated W th the node and keyed off of
the | ThERYE EReBhRF {8 L8 ED property of
a Eode to a i egrtafﬁﬂelgzsegﬁ gg?% processes 5
privileges in dlfferent states. CURRENT

D1 af { BPTPRRCBPRERI VISR ASBFEUSH e ayis Y which has an

DPREIYRH APSSRILARB! MY &Ry Rids ke thRBREYC1E Ohe Dr aﬁ‘ state 204. A

Appr oval Rej ect Approver Draft Publ i shedRet i r eEdi t or,
trRasitiosd caly dgturestricted or restricted to a set of user(s), group(s) and/or

role(s). In aspects of these embodiments, a role can be delegated to a user through
delegated administration. By way of illustration, approval capabilities can be
based on capabilities in a delegated administration model. In one embodiment, a
restriction can provide that only certain authorized users/processes can bring
about a transition to the next state, In vanous embodiments, a state change can be
imitiated by a user interacting with the node through a tool and/or by a process
interacting with the node through the VCR APIL In certain aspects of these
embodiments, the current state of a node is a property of the node. By way of an
example, modifying the state property (e.g., changing it from “Start” to “Drafi”,
assuming the user/process is authorized to do so), can cause attendant lifecycle
processing to take place, such as performing actions defined on the transition.

The news article can be modified by user(s) and/or process(es) while in the
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Publ i shedupdat eCreatorDraft 1. Table 6: Exenplary
Li fecycle in Various Enbodi nents 10 The exenpl ary

W(hEJOQﬁUﬁIBF in Figure 2 begins at Start state Zﬂymmgy{nbog
a

unrestricted transition to the next state in
the lifecycle, the Draft state 204. A transition can
be unrestricted or restrict to a set of user(s),
group(s) and/or role(s). In aspects of these
enbodi nents, a role can be delegated to a user through
brafiekagahe dhad sibhisted dbf approBy. Barywayf of hi esdraple) @mtser can

. approval capabllltles can be. based on capabilitie
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aﬁxt:hat@tthe state peopiedty SramiyDdafitie éReeaiysfmaﬂepmNah ga ader to
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odi nrents, the current state of a node is a
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SR BESB A B b i 0

Reudppptppabial Butevay of an exarrpl e, a user can
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versi &hedmwm o%%mﬁ;ro pady {06 APPFAR! Lrhas ap foggrapanying
Itlénf Sk IB)”R!Q GeampRetas ecahieedd Sisé Boafitdtdneo be
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out a transition to.the.,Read
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Ccrea can be sel ected when the user has finished

adithé Rgathh goradpprevel staisc Erame|the Reddy fcrireAppafpml sfage,dhgre is a
t tical bm.t
Eint LSS A0, 105 DR S

dﬁrb@éb% ih EUSPosgblddnaicaiemn tpmsrttontf)b t}ié(]ﬁr@‘icgtﬁtb 204.6r to
Rea for Approval state is constrained to users in

ﬁt@P@b@ﬁqeé rstaﬁqﬁbz I]fﬁhgtra@mcyl igto ﬂgeé?qagrséagggge 39tiop associated
gkﬂgk}e?tlr%t%ﬁllonr%vﬂf hg t& %}ag@fﬁ?%ag A ¥ } & irﬁcle will repeat the

Appr OVAl stat
lifecycle path from Draft to Ready for Approval. If the transmon is to the

Published state, however, the action will be to Aceept the article. Once the article
is in the Published state, a user/process in the role of Editor or of Creator can
cause a transition to the Retired state 216. A user in the role of Creator can cause
a transition to the Draft state, Transitioning from the Published state to the Draft
state causes an Update action whereas transitioning from the Published state to
the Retired state causes a Retire action.

In aspects of these embodiments, roles can be orgamized into a role

hierarchy such that superior roles can skip state transitions required of inferior
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The transition fromDraft to Ready for Approval also

has an acconpanying action, Submt. By way of an
wexanplogio1t hi s action can cause a notificati onptpuRResn1zse9
15 sent to those interested in reviewing articles for
approval. Alternatively, or kn addition to this, the

news article can be assigne% to users/groups/roles. I n
this way, users/processes that are in the assigned
users/groups/roles can review it while it is in the
Ila@di%yf mayApb nléusmatlemm@p()ﬁ 8m theroReayle fwis symsriov 4 the

Gl sorer s Syt FER G PR SREESERTY 2, BB in e

l‘é&e{?ﬂzﬁf 9&5cduld k]ﬂgﬂ@@RE&i}%r UPpRvEIHate abld Gradsition the article
transitfion to the aft state 204 or to the Published

al e afazflt@ the Puplidhed st | 1 ang ampodanenbeactipng assetige@with the
4—58 %10% {e}. ﬁ;? ?3.8& ]lﬁtc%%ld %\é &R?ﬁlg& ?1%'1{%& %??n\’\frhglé%}g@ tﬁ%cezdy

ect rejec | cle™w
Jol- Hipsapslag statet sk slkippelr aft to Ready for Approval. If
the transition is_to the . Published state, however,

the dBtVerowi Prbpdimesisnarb iy e of illysiagiongyifgeycies can be
(?e'fﬁlécﬁ{lgm%?a &litcslhﬁld? 3y ]ﬁﬂedFﬁ)'ﬁ?'a Fext 3ol ﬁEEer;ﬁﬁ Sreate a
I N Editor or of Creator can cause
fntl difsiytal® rleﬁmtmhen Reenguage $¢.gt EN2IG In A grgmhical mnVltmnnent a
rol e of Creat: n_ cause transitipon to the af t
PG FERRP I AP G (e SUBReb Bt Pt B frsesent
tRfibns SkhdkCerfiERena R gHRUALE IGHRHADIWFESRS: can appear as in
transitioning fromthe Published state to the Retired
E\gmeezc alopdical Rereseptations ohsta®e apd daeipientnedes carhesplaced
s _can rgani z r ol .
HEPLPOH diveh S o S5 io BHPBEEp P dpy Qs sociated
\ifﬂﬂﬁlﬂﬁ tdr@tficdl eshjbdte cd;a@fallbwf R Niser td/\@lt&aeﬁx(re:lﬁ) p&if2ibles and
PCT/ US2005/ 012509 rol es, By way illustration
astipmsssoeited g sirss andios t‘iﬂﬁ@“@‘%ﬁp@} aspect of fhese elnpedimsnts,
t
A 20 g hy SR berhlel Rl A rolinal 1ErBIlfiof of 2
lif_b@c}a@dye bath ré}trpxem\mionsh:ratequ:ara&nt ransition t he
article all t to ed state. .
enbodPrEous stbparechss dutd arbtliler o el G op Snhea. mhis
AWl doRN dﬁﬂ?@u&ﬁﬁhﬁ tP Be RUALATRILY GRlororhidd Q.lﬁt%dﬂz%vlﬁgcycle

though the Ready for Approval state was skipped
‘medel.olys csgberdd 8t, ahts @yx baycesimplishesd fioat Mot a hfecycle

| fecycles . can.be .defi [ ext nd/ or
oS oRRel i of ol el nafF ABE | R be
ihidkeg tatdhgef dalibhélometangsnt ABY YA (RustrationNhe VORIARI can
graphi cal "environnment, a 10 user can create di fferent

igyeke @sthirdiparhcifceysin Bricspavsnia eyBIhentsesycss adwhp content

node/scenario has been modified and/or its state property has changed. In this

illustration, a process which implements a third party lifecycle can register to
receive callbacks when these events occur. The callback notification can also
inciude the VCR node identifier and optionally context information such as
information about the user/process that caused the event.

In various embodiments, lifecycles can be utilized from other processes.
The VCR API includes a lifecycle interface to allow access to a node’s lifecycle

definition. In addition, the lifecycle mterface allows a process to drive a node
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transitions. In an enbodi ment, a graphical depiction
of a lifecycle can appear as in Figure 2. G aphical

-Woeprsasemt at i ons of states and deci sion modes gapRS0s/012500

placed onto an |IDE canvas and connected to for
transitions. Property sheet§ associated wth the

graphi cal objects can allow a user to interactively
specify roles and 15 actions associated with states
and/or transitions. In aspects of these enbodi nents,
tbrougle thechifeeels |bmpr9wdmgwﬁm@t1m1w guelphi thalabiityl to exdettain a

ns, of | ifecycle sinc
g{seseﬁﬁgts g ?laé:re ‘X?;H%%P W) §j2 t\e;%a?%{lgn transition choices
aemtmb R Sits toirest @&'té yaﬂd OIS BciRAG! A88ciARR W o state
be

i nvoked. This allows additional functionali ty to
tasifipessly i ncorporated into the i fecycl e 20 nodel.

. {M nt gl jiitE gecycf.lsﬁ%tﬁ#lg J‘; aﬁr%xgglgia%g I%]é ]31@? ?c%ﬂgtflcg ﬁ'nlr;}?[ invokes a

lifgvgtleein ealion erbbdinidits. dFfai tan MDEEGYGdeL Tahdfe® a visual
i nvoked through a call back mechani sm_By way of
TeRTeSFRhaR | Qﬁqa Spepanigees Aepictednin Fighare. a ItlﬁhJSdiﬂB@trfﬁgpn the

sclsénfaﬁg Yedifdéda ks Egln} %02%&&2'1’5‘11&%&9&? | eCéféﬁplae%gest cpgtrol

cont ent node scehari o een nodi
1@111&&06 that crpplresgnm agra::b&m‘g)e deceipt dffal diedbrethdstiSAfiat the Requdst

P BEASEE B St GRS darvines doonab e 65 b ga"hafgcycle
c&ﬁﬁﬂ hoon BB Rptcsiffis NMOUR Lfedld10 Ealféég‘ﬂﬁla§§601a't %&%& 3%

CR node identifier and optional cont ext 1 on
11§’l91§¢d akhe iliffcyeleneaninel &B:odlavemsmﬂadl mrcomet:m ﬂlleraidentlfy the

RN nd e RS AP P BrBRRR e iR oneoe
embedin@as, a don&spml e b TheTMaGmnbd Tht %@&@%@ﬁu&%ﬁ drive

node' s Ilfecycle definition. In addition,

thejnode {hapagh Hisdiearcte wiing s lafepyade nterface of thev‘éCB, A eAfter

ol B AU A 05 R340 LIRS, it 10

czainahsd yndiificsion of Hifevyele cﬁﬁiiﬁetﬁ)nctufbéeait t6 Vadidus d@éﬂfrﬁcess
the node in new state based on transition choices

avai V&R PRBAdineRts, F@n?ys’é?%t“écm%él VEYPIk eondol icapability
th@h ROl ALBE WridbdRs $ha) Ghattd ARSI ?tés 7] ﬂ'llﬂn%alﬁ%dhg}fgnthe

illustration of an exenplary ex ern scenari o
hfehm@ kds nodd. i efaglethseembodamemw one mbmobnnﬁut foddtspnsidered

to Bl S i T EoEih By ok b cbp et Verstons e Given
nd?{ﬂéégt(% bﬂie%r%lﬁ:italﬂ@ gden‘féﬁi%f’s@ra!nﬁ %aﬁ%&@@é?%r%k@és@%ﬂa%%&l&on
list assolczl(e:ﬂ(:)elgl wgh t}%\l\ll)eammﬁaranocdel Ienn asprestg lj)?fhes: gr?lbod1mcnts the VCR
can provide support for versioning if the repository in which the node is persisted
does not. '

In various embodiments, a version of a node can also include identification
of the user/process that last modified the version and a description or comment. A
node under version control can be moved or copied within the VCR. In various
embodiments, version history travels with the node during a move or a copy.
When the user or a process moves a content node the history of that node moves

with it. In case of a roll back, parent version of the roll back can be indicated in
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" 'node

icon 304 that represents a process for receipt of a
client request. After the request 10 is received, the
wee®BAnI101 enters a "while" |oop 306. Wthin theit/oopos/@2s9
lifecycle control icon 308 representing a VCR
lifecycle causes the a3300|f§exillfecycle to be
i nvoked. The |ifecycle contTol can have associ ated
properties that identify the lifecycle and the node
that it will drive through the lifecycle. In as ects
thé histegeIn eabow emlnﬂckmeatspmnbd@’rs vemiprbeansbe a0 " (e,

| Th i f 15.th
reRPSHHP § REVIPISTSPE WGRRETHE RE Tt SEppiisteply é‘??@&‘g?é?d‘
thdeeNBa ’%Eﬁtenf\fnbﬁé veldidh kd kegMe! $ecbass e Ritat 8@isidnn6f the

scenari o invokes a notification control 310 that can
contest radnot Inf icceeinonl dhesci ¢abgdimentso i apliesh begk HéfSlOﬂ is

/-
Ry A b RERRRer S B VSRR

is av@ichabhie daarhaRedemcBYsk., tslaﬁtapamhuﬁt@hgr mftalﬂé aﬁms for
i s mai ntained over the 20 Ilfetlme of a naqde.

owatplcbmg aspRsS dionap e del deocke pspHt gfnogderfsers hews modzﬁed by
ORSHALLRE okBABUAL 2 UL oY) W R ol B BRREG-Sut of

e€se e , Versions are given nanes (or
WEA@E c@itiol, able@iserckeniiirés 'Ehreﬁ))cl«a rcbek aaeqhieition prevdnisothers from

accessed via a versjo i st associ at.ed t.h .t.he
opaskingaplayeraigge asspﬁtﬁ&fgp‘@él? dneshods,; léi%b‘%?‘??éd{ls Lopkg,can
b\é%n&lﬁ?éﬁrﬁf v g&ieSlH@&ertoﬂc ﬂ’l% WeBdish BN Af bérsibR9evel locks are

rep y In which the node is persisted 25 does
mnﬁmydmnuapoamﬁe@mbmdnnﬁmngneaev@m@®%mmﬁhtabﬁdh@*@émutﬂ
| so inclu i dent i at i,on

SR (PR De SRR~ GG PRRPRRES rpdShony,

asne!HthR fh ofed@bbdigient, wel sieaRalCduts hot uﬁ;lm& vbﬁsmmwiﬁi‘obhas
copied within the VCR |In various enbodinents,

mlé)r@smgleh’ﬁlﬁl@myﬂtsﬂéﬁmpghﬁith the node during a nove or
a_CORYersiR it B BlCHISBI1it) Forfa REARSDrODUER, encfRBhL hode

& Ory nmoves I'n case
wisién & ddithag KBy pay esftilivearasionna afsert tm clivk| onbac keroan abEee
indicated in | WO 20051101191 {’CT/ US2005/ Ot%égo 25 t
pwsgryiow 1of 3 G (seceKisdae fbard accPrppgaing 7 1&‘?&

& eqx?doldﬁﬂrﬁél%sef br ﬁmcess 85 ERSGE wHiéh ForBibR¥E QHSde to check

version. In aspects of these enbodi nents, upon roll
dwacKhe ttlve smiveset edn odistlani(e. god‘@av%rpgpﬂlﬁ meny @xtigpketip) the

copes, the | atest sion of_ the
Bl d0b R HRES, YETan AT Sy KRR Lt eppion
2 12t A4t QIMBHeC ek prabieye Tha ﬁﬁ’fbm%ﬁst}ﬁnlalsﬁ #de, fandr optional
e.g., old version nunber + 1). Each node can have a

donuker(tés).gIn veseuspiobediments: Aasersean sekick thegrsion toy check-out

by interactively browsing the version history of a particular node with the aid of a

user interface such as a tree browser. In one embodiment, the most recent version
. of a node is checked-out by default if the version is not specified.

In one embodiment, a user interface can provide a rendering of a node’s
properties. For example, a user can select an 'Edit Content' button in order to edit
the node’s properties. This action can attempt to check-out the node if it is not
already checked-out. In various embodiments, a given user’s checked-out nodes

appear in the user’s workspace (see Figure 4). The user can save their work until
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controlling access to the node). Locks prevent a node
frombeing nodified by nore than one user/process at

'wbli&)sﬁﬁ 1ti me. When a node is checked-out of é‘f/ﬁﬁiogaﬂousm

control, the user acquires the | ock. Lock acquisi
prevents others from 10 chn%klng out versions
associated wth the node u i s checked-in. Locks
can be. enployed on the node | evel or on the version

| evel. If version-level |ocks are enployed, it is
chR@ksihbixgef By vifibue EMBAdiGRALsY @b8eD thapfara "so@ed” o e change
checked-out at the same tine. Version control, ?@ g
veigions @t praducd a FEpian lepwgwnh Saem ot epis oP§Fspectigihgmode is

{

sf Pl o 205, GIRP 4 a5 oy AT Ral T o ERnOl ol B ifrded
oY Eligkahintd gie. VORY si oni ng | ncI udes the ability for a
user _or a _process to check-qut a

edi t Lngn c@y%wwme&m&?%m e B 181 he Qs T
v@ﬁ'cgi st G dBmBnih @R ck i thWSaeﬁod@ SNis& 1R M&Bt& SpPeak g HLVER

acconpanying tex I n aspects of these

berrhedindrt sser’a Wcaéﬂspame Py osE4pzocEas Ceh Gote wvﬁmhpuon of the

ver si on of nod tp che he tree.brows
By e Gribetiteatn e, TR ot BBicH B4 B saved
afoRk! Qith NBe 'v@fsﬂih”a@&ﬂkﬁﬁra QBa8 iMOr SleOROrkEBAEI D8 causes the
nuiber/identifier, date version was |ast saved, the

aseoenatqdrlodegsbq teleaspé fSoohaeeihenscan é?étt) gagly df verpigning is turned
|
oBbire88F e Taoe: &f B ReEC BB R gL T Dcfy UOEF theic

WO Withétthilh Eha¢Bing 10 o, The hodey/witl ramgiarii itelarkspaod end\/latﬂew

the aid of a 25 user interface such tree. bro

veriogneilb aplobr gEsTatef i apeets of thege a‘i’%ﬁ’@ﬁmo’f f ali E%Fée is
t I {

ohRefAfUA” S e ndde, Btk i AQHS HETcin Wbkt B8 node to the

Ijmefogvliede a render| ng of a node’ s_pr operti es. For

exampl e can sel ct an . Edit nten butto @& i

or deBy et § IsHAtAR 48 @B}@E@m e 2 a”cP?‘“’Sh“ fole

o?t&egp%zt O el %@ini?tuﬁ AR AR dr ﬁﬁprbﬁalﬂ%l Bl BRMNews

chec out. In various enbod |msnts a given user's
aahmzk eslatouto /Beaty fappapprovel”t Aed (hex Obeobngslba@e (I8 c@ne

e KRR TIGED i 5 2509 R SREE B e psigned

1é’ ﬁfaﬁ@ WSO e tRMSer. MOgkedrophidwinlist Caabe dltertd basdd on the
hange versions or produce a version increnent. From
ug@rfserolcy gnd/er tl:pgqt@e@ gg theeliferycle o diftar cheele-in, the workspace of a

GHSRIBE B PG 2O Db B S b s

to the user. In various embodiments, the Approver could also receive an alert

| (e.g., e-mail, instant message, page, etc.) to indicate that the news article is

available for review. If the approver chooses to edit the news article, the approver
can check it out. Once the approver acquires the lock, this item will disappear
from the 'Assigned Items’ part of the workspace of everyone else in the Approver
role. '

In various embodiments, a user/process can navigaie to a node and

perform a delete action. In one embodiment, deleting a node changes its state

" (e.g., to Retired or Deleted). A user can view all deleted nodes at a later time and
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5 Upon check-in, a new version of the node is

available in the system In various enbodi nents,
wolzeeskiongii n a node causes the node to appear pdar/ilB®os/012509

VCR but not in the user's workspace. A user/process

can enter a description of e changes nmade to the

node during check-in tinme. The description can be

saved along with the version. Checking a node into

t he wor kspace al so causes the 10 associated |l ock to be

thebesaioeuerpansntliigieletn thems oe mwu@dﬁbye e, In anofegrsinghfidigent,

r ned es a ne ver e nod
dedeiiobed 8595 PmaRbEl Rnbu ot BRI M SBpgiment, =
iddervat e celondl fegatidiess tdTeisNRREyoM klatd. €@he ehibotififent, a node
wor kspace and_.a new version will ngt be generat ed. In

mapeiciedlelsted; s chepbediawbn s ong pmbodiments Jeleting g node causes

: aqlsﬁ?(ﬂkea%lﬁe no%lﬂirw%? he %EE?%aef (lgl:r% e&ﬁ@mﬁg nﬂ Q?n%g% node’ >

dhlethedtin @hildran areddebéted riﬁfyaraemdmr Embﬁdmﬂne, aZdeléteﬂl siode (dnd,
t he ﬁator an.submt a news article for

@&a?ts d&ﬁﬁﬁ@? T article's state to
Reaciﬁ fn%f 4 @Pﬁﬁ%‘k@in kﬁﬁ}%s%ﬁﬁﬂeﬁ:il%%' Wiolb ekﬂ%odhﬂexﬂ@%f the
enbodi rrent a drop-d ['ist of states to which

pyatienp Btyp@fytgf amatvxabwlagsmsgn aderZ@eicgn mrecdhed eaorgi drahdne afdhe
Th d i st be filt

SIERECH TAFaoR SR 400 Bt e B8 e

Mﬁﬂkﬁf} IaRaRke): 1) ah BSILYP kK SeRpGR] ©f soandski@or vdideh®nihiis; 3)

@?Atf rover updates to show the news article as an
s giwpend @ M Gosy 2 yemaiarcosel deerti(eBnta cellular
p o) r

t&@ﬁﬁ@ LML SO0t SERIC SRR Sofloftl B abificdio respond 10

deberaaqeg., &icidlané otler sV dnadﬂmtyfto mespemil e\corhinahdefrom a

approver chooses to edit the news art , . 1.he

%&%%F © QHIY YABecT COBRIUNEHEHCE: P §§af1abéw s fsppadto
ﬂ'cﬁﬁ K cohﬁb’uﬁer b &I WldVor qde?@c%ﬁ’@ arrpidf &b 4RE is ASSHENRE 0

ens’ part the workspace of everyone else in the

aﬁpmaumtar usa mterfane vadrhicse of elidbiti therars wilh rerognizp rtbatesany

R0 G AR R Possiie BRE By WiBal Bisipe and

oFHiRk Gisclorel- » t0 Retired or Deleted). A user can view
al| deleted nodes at a later time and | WD 2005/ 101191
PCTI Us20e5/iueHBon apqoréingode Yasioper sralRsimpnts deidety tiegnet

e T R b DD N ] G
tReT® € Sk useds to explore and interact with the VCR and their workspace. A

tree browser presents a hierarchical view of nodes and schemas. The indentation

level of a node indicates parent/child relationships. In various embodiments, the
tree browser can present one or more views of the VCR. These views can include
(but are not limited to), published nodes, unpublished nodes, retired nodes, deleted
nodes, assigned nodes, locked nodes, and nodes waiting for approval. In aspects
of these embodiments, a user can customize the tree browser to include one or
more of these views, The views can be presented as separate trees or as a merged
tree. In various embodiments, views can be automatically customized to

particular user(s). For example, roles and/or polices that adorn nodes can be used
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node can be deleted regardless of its lifecycle state.
I n one enbodi nent, a node cannot be deleted if it is

weE bRckedoput . 1 n one enbodi nent, deleting a nop@rlﬁ@iéﬁﬁ&zam

5 all of the node's children to be deleted. In on

enbodi nent, only a node’ snﬁ%gecked in children are

del et ed. In yet another e iment, a del eted node

(and, optionally, its children) can be un-del et ed.
Figure 4 is an exenplary user interface in various
tenfiloatithe niesy. By tvag of illwsterafisranthe Bysigwod iinsavicexanpl dting for

HBFPBMVIY Vi cabgmiahiedRe (hebare HIMEFsle 40 civgn (gerg In one
rg&ﬁfl%'th)%/ﬁt Wik Eaﬂ‘b’@%cb%hsﬂ%ﬂ%" Rx ffds inllife n%le tI‘aIlSéT;()nS

fo respond to sounds’ and/or Vol ce co
ol fdtﬁringtqut nodas é&riufnwctes tha“tmlglvﬁn oear aanmrotteracowithol

d | | ul t h P th
Sut oy SadiriEeEb Rt bR b ey ok B0, Sifefispated
BB M RSthRs Bvo rélﬁ@ﬁ@lesa(ydep%h@rmsmd P@maﬂmza)béﬂdl b YPublic

to respond to commuands froma 15 ‘%ﬁocess on the sane

laﬁramdtlwéﬁ 4gonp u’tﬁ:tlmf ebadementsnto®s can ba ldﬁmrwdtvath a folder
d
L IING TR ¥ R K L

emafddmﬁahta,r s¢ls@ioni 6f ar fodde . icbpose Mdragkl | dodennihie Atides the
will recognize that many other user interface

Rt peteode & prrad gqegeaé]p, dt frutheyireg. ¢ by Arthee aspeeisof these
A o?rgbﬂt's teeldRfiod Bf &%Bpﬁﬂag carf Qllcﬁv %S(ﬁgr fonetd?tr e &eopertles

Ing to varrou ments a
dfl thersbdatinameemboidintdni,ceeh e ak it rb@odelwed gnﬁsphmeah i ¥E€R,
broowser ..as to aIIowus rs to

LI K
iSRS iR AY PrEHLe EhelrEOV S hevPho PERHEHGpR e mo
Reintd &2 aTEAGBEy @ILSPR! 336 AR G Elsidek Iy Rhual BGHious

d schemas. The indenfation Ieve a nod
amhmdoam@s ﬂ"z!nﬂé‘fepﬁmhlrb@meiyaﬂl)b mshﬂaprs twlorrepemioojaaodes Press

IR MRt DR s e PRFL Pk 8 Soplipy node
RERANMpdi NcbAsl: U0k, Wikl i hﬁﬁlrdﬁﬂsieﬁmkém peB), Ic%iéaebd-out) as

nodes, retired nodes, deleted nodes, assigned nodes,
indiexted b droradiaghdeaiotras fads nhmg. Doty the psesweito hasrhecked-out

f
B858RO R gF BRI e

pﬂvﬁmges ’[[ﬂne Qlde%emaﬂhibﬁirﬂﬁ}eiiﬁﬁé dnfuinsSL ReicAi£ nih e S cebunt
a nerg ree. I n various enbodi nents, views can

Sséefafarﬂﬁawh@mlﬁ yueragﬂyoﬁaﬂgeiaed o Inepeqte of dhesgsemhoghments, 2

TR s PR Thr I8! PRerROLE 38, bR e R e

sblee:ed inede 1ﬁyotv]aqkedfthe syatiat reaini amtombiivallg estegpech dhiginm lock
on bei/]\,al{i1 gthe ust ing for

The Pluto repository includes a schema 414 and two top-level hierarchy

"nodes (416, 418). One of the hierarchy nodes, 2003 Memos 416, has a folder
symbol that is a solid color, the other has an outline of a folder symbol 418. In

one embodiment, a special visual symbol (e.g., a solid folder icon) can indicate to

a user that the hierarchy node has a schema and/or a lifecycle associated with it, Tn

various embodiments, associating a schema and/or a lifecycle with a hierarchy

node results in the schema and/or lifecycle being imposed on or inherited by the
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~and/or 20 privileges. The O
- e¥aingd s a schema named Account Schema 410 which is

| tlyv.unl ocked. | t f. t di, ts,
oo B R PR e o8P 575148 %6 5 e Bl nepimtdes

approval view will only show nodes that are applicable
to a given user. In one enbodinent, this can be

wagewsapileshed by examining roles in lifecycle pcrus2o0s612509

transitions and filtering out nodes for |ifecycles

that a given user cannot intgract with. 5 By way of
illustration, a tree browser can expose VCR 400, the
federated root. It contains two repositories (Neptune

402 .and Pluto 412) and_a Public hierarchy node 426.
PGER o e BREOIOAe o ThR GUGS Mesmobleriectir made o amother

RéERhy nBlle 420, 3h %Hlo\ﬂi:ef?f’%hteiym 439549 %ﬁgﬁf %%Jnigﬂstrnode 424,

purpose. In aspects o ese certain enbo

sel ectiiomanifusa efnblodierents othconsdri entrfaby caderedi® a logical
t 10 tents. of the node to expand beneath

PO o PR PR S pEae o f vericgw, chedked-out and

QBN GHdTRMSS Asﬁ%ﬁ&ﬁﬁélﬁ‘a&fth@@ YiehYPRhRh agé’ 9&'%1%8 t3bhO¥ Rore

user to edit the_ properties of the node. f one

SSETEAETRERR andderisins sceerdinggo deli farydeamanher athémsuiiable means.

?ﬂﬁtﬁjs é . lgsvﬁjﬁgf&&,gg%rg irfaraeg Fv%'clhﬁ?gee Pagsa%-l%fea I%(g é];wfe ﬂgera:a : cgygzgr c%tount 444

eap Geetal Wt Schend 2686, 4B @A ha3thedel-@ DB HLNEDunt node
virtual in various 15 enbodi nents. The Neptune

FRED Y aPBFaFS Wi MR pewithwradlosddiasisieyit noltkeshe Priews! Memo
Set&£as 8Rih0R A %uge&gggﬂe%ﬁafo 081 Ss}% élrgsﬁ !]\1?)? ig%ked-out the

contains a content n naned” Japan

WifcPhdnge schemendIdysincedkeats qiot gppeat hetheadWerkishak¥i.e., another
inediocat ed tgekg(ﬂgl ogk icon next tg its nane. _wata/

P CLRROFCRABS RARKERE OBy B fionsembedmentsn by srlecting the Staf

OhbeteSschdiha Ofal @Ralsky cii ﬁi’é’c&&r g'?ﬁs rlﬂ:llﬁ% IR &5 when they

emas hierarchy no

¢an Heharedted NdWI9WBRKed Addeé B appRia & b ﬁ@ﬂi%n%é.t.c%tdg‘?%eb%saelr r1:]hat

“1-ock %h the system can automatically atte
 qeples e AL flt B pupHiehod siar thez ¥ CRh oA eatsooft eptabi bbiyese
i) dlBSts BIRG) g;‘i?se%]%cg cgt%ﬁ% %‘é@ h3Rsd @V@{lﬁg:ﬁgv@s%{' gg%gace that

nodes (416, 41 hrerar

dviships tiel Bser taselect il dhich BERDebpdsidty oS h?er&@izllj'r Ho8OHR new
tEle ot.her .ﬁﬁhan outline of a folder symbol 418. In
e ¥ odt IS 5L eni Belicgieswdiethsy b ersie distors shoniddbe
thehf&ed f60MM: N8R hod8 Fhe @%}rﬁ&ﬂ;rﬁ@;ﬂﬁ@ to f’[!&?%age % properties on a

hi erarchy node has a schema a or a ecyc
sgbeyon i Anlitagyole tfor the newmode carpalso e spotifidil i mies browser can be

Latl d/ lif | ith :
]ﬁ?igt?gkog%?% ntgﬁé&ﬂgglbaf’f@e i‘lg‘;’ﬂ’ﬁ@elscﬁg?/rg :n\climl f)r Iai fecycle
bei ngrigwgeas &Chnoékeﬁ‘ggdrﬁ efstrh®sh BY obfaeisMilefA0R A LAR be used

.PCT/ US200S/ 012509 )
In connecting a reposttory fo a VCR in various embodiments of the invention.

~ Although this diagram depicts components as logically separate, such depiction is

merely for illustrative purposes. It will be apparent to those skilled in the art that
the components portrayed in this figure can be arbitrarily combined or divided
into separate software, firmware and/or hardware. Furthermore, it wili also be
apparent to those skilled in the art that such components, regardless of how they

are combined or divided, can execuic on the same computing device or can be
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children of the hierarchy node. The 2004 Menos
hi erarchy node contai ns anot her hierarchy node 420,

'W@rziodiﬂbﬁ%ed content node 422 and a | ocked Conf@'f’ftlsfb9§§12509
424,

I'n vari ous enbodi nents, the user interface can
provide a | ogical Wrkspace folder 436 that provides
gui ck access to a user's neﬁ%}checked-out and 5
assigned itens. Assigned itens are those itens which
are assigned to one or nore users, groups and/or roles
AWHAHEeNJarhOnd diFfEREY CdofpRiing Ofevidek hebnitdetddaBlye of® adtS more
In this illustration, there are two nodes assigned to
migevarke pr othapmitaplecognpuyeiongpeans.nt er nal Meno Schema

Sl moe 1 BERRTHAOERES A s8R REERSRRERT 3 R from

lah agplitdcentpgiegant € 50@poide of Giet OISR offthedd dntbod@hents, the
curr entllﬁ)jf checked-out. The user has_ not checked- out
Reaosikyuimages nigtenain doeconnert Jlihawailable seposieics hdhig VCR
0 thejs p ' : r -gces .
(Bt el ry SL8E] Sotforly iSRG M protBR cRKICREREES B ifious
ehboGimdits, thisanagecsiedsedran 484 74via® Usehertmation andvarthosrmation

| gll?‘g%%g]‘gﬁ%@g i St N SR, JFC b Tl K1 iR the art will
h%dggg&e%amany SWHBAGSHN SABMBE aer fiddshtle ey d@%%ﬁﬁ@ $rom

can appear in the workspace of the user th
theegvopd and epirit of ithe priesant drselopurb| Eadineavailablehmni¢g@Rrepository is

Aspect f certain of. these ' ts_allow g user

PR ulhe 2o, 86,73 ki 8 e SR ST P RRpee P pldrer can
aRdRbes LhMePemdtBod edrEGhe isBt W REHMEBry rH&EE. OfY WRFious
hi erarchy node the new 20 node wi || reside. The user
eamoilimpnintles RpeasHeryManpgesiconn ilist of yepsisdenydesséon objects to

I nt at f e 0 d. pe rti 1

PR BhAtATEn  REertS ARy bol S8 ool T W R S BRegoR wes
hRempted. 8w dafan dancainsaidvepregeiatd tatbe described by chssREsion
be updated to reflect the addition of the new

can § A

Abiget’s stagrs e agother gmbedigngit.ihg ReppsiéeryManagerogan connect to a
' i f u 25 | i

SPUCHC e iRl RS pf ltlosRiE] el 38 LoriEs bGORER, iithame

bfiz esptository cadbe adIRh(unifosn disagica idethdifieck s conponent s

1 s e i ety FHahp it PEONE ARG (hihss be used

akbdrbRe rhélid BevaidusidModithfifts 6PIRAASH R AtHAYEthid Biagram
this figure can be arbitrarily conbined or divided

depiots opipoatnss 96 flogicalky, schamateneuch degrd¢tom isametebyr for illustrative

Furth it will alsao be 30 t t
BRIERG T ik eathparard oo SOHEDFRIRS art fgh 7 Gowpgyents
peMtal/BeYin @ise igRDEaRE beOdrbRhiavilyd eshbel X IHEE Ghtot &Parate

same conputing device or can be WO 2005/101191
sty arsy ©gpdor hardware. Furthermore, it will also be apparent to

those skilled in the art that such components, regardless of how they are combined
or divided, can execute on the same computing device or can be distributed
among different computing devices connected by one or more networks or other
suitable communication means.

Referring to Figure 6, a dashed arrow indicates that the object/interface

from which the arrow emanates can produce at run-time objects/interfaces to

" which the arrow points. A Ticket 602 is an API level object/interface that provides
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30 distributed anong different conmputing devices
connected by one or nore networks or other suitable

WwWOQuosni®at i on neans. The RepositoryManager S50Zc08£2005/012509

serve as a representation of a VCR from an

application program s 500 pgynt of view In aspects of

t hese enbodi nents, the 5 RepositoryManager attenpts

to connect all available repositories to the VCR

(e.g., 512 - 516); optionally with user or process
erade e VIR sevicacbidetiinterfasatso dlode@rss604. hierkspareblps 606 and

Aut hent d Auth
SPGB o¥ it Reb sy it bis SR Ak é R gons
of &detdih bN thé¥e ebjectdhidtbrindeeCaYiate ofhethe NSRTY A Ticker 602
aut hori zation schenes are possible w thout departing

phissy/mberfase 1§ daisaduinte bpilighi-vstghi.nds sEeBeppe or more may be

0 [
OISR o oM 2ELS SIS ERES gk o e &
Repastdaronilienageer oam pnomse*rsecladmlaemt @uthoRzd adsedvice. In
the set of Rep03|t obj ec s I n various
@%%ﬁ FEHodmenis, ﬁe%%@ %8Ry n"’ébé‘?“is%tm?lﬁt dor jMadeglps 604,
|d-00Ys 666 3h@BHPhGsLGogt 0 the application
prog am one for each repository for which a
connedyi owayasf 1Hlvatrstempt echository eﬁmorpnomdteheNodeOps 610,

U toeeOB: REBERT MR 0 gttt 2% o VaeS RLOPs 16,

RRPRGIACBOYNBTRSRT ScaAth (79 518 CAPI Rvé obfdReintdreaces communicate
re OS|t0ry given the re OS|t0ry nane. | n various

Eieattssponflg hdideve ﬂbjsctﬁ/erﬁgréﬁtqe@ riy thisrwe ap opRiation on
g.u!il MIqevel o%felg a?nebe cﬂ&ﬂ%' b 4 %%éac sﬂ?gp ?uc% % eac lgreé)oHltory

ration opj ects aces t

bﬁl wsﬁdm Phalbs t@pd‘rﬂirm&hﬁﬁéﬂp_lestedl opmﬁticmu Aceohibilyenteftion
the invention. Although this diagram depicts

© i aYQGRacEne P Séhde apdoms o Allgeprstiprienseqyentially
fﬁe{h%h%rse %’& oHﬁgaﬁlPé QMR;Vﬁé}gat it éﬁmiefbl:% o ?@s‘?tgﬁ@?ﬂ{ the

to't In t e drt e conmponents
Pa@R.rayed in this figure can be arbitrarily conbi ned

P e NadeDpp 6P B s crai. o Shish. GRigs Fiods JomBodes

hP$8d8 iiﬂrbﬂ:éf'ﬁl@ fh fh@eV@Rt Hh BapecBUEh 1feSdMANRNASents, nodes and

regardl éss of how they are conbined or divided, can"
propertias con be persirdwndesgsiar argldenfd‘éen & patbringanVER or through

S SRR B PR B e oo

fe@aiwg laGadcBtofRABEN alRebSstl, |1f1@nt1ﬁaﬂ:thg Wegudit tofordasiieste SPI
arrow i ndi cates that the object/interface 30 from

NedeHps K61Gyr pXy whigh aine g Ay lfg} Al eequgst rgist theis associated

%E’%gigéﬁégogilﬁéfsﬁaﬁ@qqmaw %i e?ﬁfﬁ%{@ﬁﬁ;@%ﬂ{eﬁ%ﬂe& a single

WO irglRer than individual content repositories. NodeOps functionality exposed

in the API can include the following:

= Update a given node’s properties and property definitions.

= Copy a given node to a new location in a given hierarchy along with all its
descendants.

» (Create anew content node underneath a given parent.

» Create a new hierarchy node underneath a given parent.

» Perform a full cascade delete on a given node.
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WD 2005/ 101191 PCT/ US20051012509 31 access to VCR
service object/interfaces:, NodeOps 604, WrkspaceQps

w@@@gﬂﬂﬁgl Search ups 608. Each repository conng, /%ﬁ2059912s09

the VCR provides inplenentations of certain o
objects/interfaces as part 35 the SPI. A Ticket 602
object/interface is intended“to be |ight-weight. As
such, one or nore may be 5 created and possi bly cached
for each application/process accessing the VCR A

t i ek Reterave allithe aedea s givennode’ppaihdacludingitsdent i al s

t o »alR dipldvE @onteftiodeCRildien forvhe kbies pardaoabd®nt s, a

ti akegetPRRe DerARhRAEESEhi RN Thr fier ?Mﬁ%ﬁ n6d4,
V\b&k%@afré%ar@gébas%ﬁ%n%%@chqos 08. By way of

I I rovi des NodeQps 610, 10
wogkrieg iy afdéﬁé il p%elgﬁaér Rt o1 024
I QVvi Sear chQps
) S§%F‘e|"8 F%S/ O s, o oncp
théir S§1ﬂi q SV "@Wf-ect s/ i nterfaces. In

thits %ywvaﬁh @ﬁatcﬂ%f%ﬂlveaﬁos&@anql BpgpthisiSect can be

di 8t iViptyee tn@d@at@ha mePosicebey isulble pinearchyaeleng with all its
r eposiesoendantsan work in parallel to performthe

r equadredneregiatn aode Adldmpliciiglayl, ofdts dependdnwepats. t hat

M ghtGétakeit@ator vbjeap®hich dBn Bé tisell th GtepRs b+edi M I8Braddty.

~repositories sequentially in theory mght only

require time M where Nis the nunber of repositories
in tHe waoRus TRebNGawoss Blonkspees(Pure H06r expesesr sadjces for

AR 50 e R SRR, RREE Syl BBl D ey

13&kift, GpRictd a6d< aarsin Idperatidebyolr Ran®Hlation aﬂb.behn% and jobs.
identifier, a path in the VCR or through any ot

, Whm HJ@P@PE drertsrse@ps é% Hicgtves papeieshtocherigrah an ﬁ@thmput can:

@é%f*t%@ﬁe%rvlﬁéreasﬂl% acééﬁofdlfz )a&}l\%igfé&gﬂn fulfill

|t can e request to on
thed k6queSl 61)sm\g1 [ thbir | asseaaated frepdsitblies. he Hoekgpe st Ops i fagetionality
t hei ositories. In this way,

r.as te D .
‘ e&B‘Eﬁefi&%t ﬁ%%?? SARyine LBIFarl es utilizing the APl see a

si nglcgedR-iYCBnIRkb e hHRN add Shoék AHaInoaot with it's working
reposvl tophes. NodeOps functionality expose in the

AP, t
or ‘(') N i({es%%g i kgr{ﬁe fn?hé %n%lmi onlh;ptﬂg u%@r% gs%nﬂlgpf%%kgd it
node nga(;zga e%clh %?f}/qce i vﬁv‘f?rlé’i’l%?’
al T iPRY: Cla‘éléfe F9Riss he pu lished source node to h estl atlon

» create: Creates a new Node and also a working version for it, if attached to
the mnode.
delete: Deletes a node version with the given version,
get: Gets the Node at the given path. '
get versions: Returns all versions for the given Virtual Node.
save: Saves the node and the working version of the node (if attached to
the node), which is the current version on the node. -
» submit: Submits the node to it's life cycle.

In various embodiments, SearchOps 608 provides API searching services

- for retrieving nodes, properties, and/or property values throughout the entire VCR.

based on one or more search expressions. When the API SearchOps 608 receives
a request to perform an action, it can map the request to one or more SPI

SearchOps (614, 620) which in twrn fulfill the request using their associated
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Create a new content node underneath a given parent. *

Create a new hi erarchy node underneath a given parent.

woesdsaonwa fall cascade delete on a given nodecV¥32005/012509

2005/ 101191 PCT/ US2005/ 012509 32 Retrieve all the

nodes in a given node's patg including itself. 7

Retri eve content node child gn for the given parent

node. ™ Retrieve hierarchy node children for the given
parent node. " Retrieve a node based on its ID. 5 7
R@Dmtoeu@ dhagdd mwpamo& ezonpinnds the séeth resulls tioen each SPI

hi | d t 0
S PRUSE TR a T EiE oot SropRafey SA SR 48 by Tofined by
%ﬂﬂﬁnnng B%ﬂ]h&%@ar@hés d@e ﬂ@ﬁ@& e tbupt 61 ven name. 7

etrieve the Binary data for given node and property
i ds. Jo@arch puprsssienseatdnclode (bueerelnot liniited t6 hortehar more logical

I escendant.s.,.
JofaRloRR SR, ol bl s BRAGEE Btioiroo Heghor Sode
waidds . filnoteh/nsthdd ehbaitiond)] edhotwhpBedRd BRIUSRMiHethatical
|terate over a hierarchy. 15 In vari ous enbodlnents

P a c BOMRCTBIG 2k XPRSERETSs RN ceper@prs, vigrageormpatgiors, and

SO0, 5 S SRS MLSDBELS A TR oo
ﬂorfmty::hle hummlagml atdrims, Megivetd ngarching, Jtmtbzy Id@fﬁ@n ptdiiﬂmlty
k 606 o perform an
oSS RRRRSRE SO0 EEe YO BugHUealyl CoBEL 0
MY JapRER0S r@@ﬁ@set €18 be Wilotdu dc@ortdﬂfg}o eregéJohm%Q it 8fect on

request using their associated repo
%ﬂﬂ%@ﬁa&l@m@l@ﬂﬂ seanczh etpyessionpodddsd ethhavhABl acmer/process

c{ncl N chec Unl ock t@gﬁr@)ge angd save theft n
1985 9 Hisws rAERSoP o By R e sekchopR after the
sl SiahvB et h@ﬂé@h that only the user/process t hat
locked it 2 save or check it in and creates a

new VBr 3PPRSS OE%F%ﬂnbodlprs sereckresiliy ehy be opiled ac¢meding to

g AU AANRE SRR bl KRG AROREh an rn

- thé ratltasdiedcdrding tvewhaidextent items in the result set satisfy the search

expression(s). It will be apparent to those of skill in the art that many other
ranking algorithms are possible and fully within the scope and spirit of the present
disclosure, In various embodiments, multiple ranking algorithms can be applied to
the result set. In one embodiment, the ranking criteria for a given ramnking
algorithm can be adjusted by a user/process, _

In various embodiments, jobs provide the ability to perform VCR
operations on sets of nodes. By way of illustration, a job can: be used to check-in
and check-out a set of nodes as a group, or send a group of nodes through a
lifecycle together. In aspects of these embodiments, a job identifier and/or a label
can be associated with a node to indicate its inclusion in a particular job and/or
label set. In ome embodiment, if a job becomes ready for approval, all nodes in
the job will reach this state, In various embodiments, a label can be used to tag a
repository or a group of nodes. By way of illustration, this provides a way to refer

to a set of nodes with different versions. By way of further illustration, labels can
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"N delete: Deletes a node version with the given
version, 30 ™ get: Gets the Node at the given path. *

w@8hosvief®i ons: Returns all versions for the gi¥pus2nosnizsee
Virtual Node. ™ save: Saves the node and the Worklsng3 >

version of the node (if attﬁfhed to the node), which
is the current version on th& node. ~ submit: Subnits
the node to it's |life cycle. 35 In -various

enbodi nents, SearchOps 608 provides APl searching
Benssdaen séarth egiredstyrisng nodes, properties, and/or

property val ues_throughout the entire VCR based on _ .
one ofﬂ %W@u%s@be@m@;& r SEETBHION s YER p) bsexpertrdip an

@Q&nﬁﬁﬁﬁh‘é@% alp éc%%%ﬁése%ﬁx&ﬁﬁﬁ&ﬁﬂklﬁé&e@%%%lﬁ&@ ?%?ﬁb XML

map the request to one or nore SPI
@2@potdr sloiteblet langudgeirépredentdtionr @gie$ITME] nghirhkilanguage, a

SOocCi ed WO 2005/101191 PCT/ US2005/ 012509 3. ;
BEBOS T Mu ot ProRprve sl BB g0 SEHionas Yhe momation.
ESsHrehe beSH] bs s$1ﬁ9'6fﬁ§hct7(ﬁphode§%fo%@§§%ﬂsﬁ6t9” B @EWER for

set. Inh various enbodiments, result sets can be
bagkingaw Bye VER.fioanspartng iformiten ivghe MHER toanotier r¢possory,

in the.resylt set. Search expressions can i.nclud but.. -
ag}%ereﬂogfh.n}g SRelels %t)a%(%%éﬁgiig ﬁﬁrvgn?lbsgqnglﬁqdﬁmgnts, a .no&e gndJ all of
RXEHiRB&T BN, 0Pt bP RATRb O ProdesHt BY vaXUress baRsple, if the
vari abl es, identifiers node _nanes, function/nethod

fedcisted trpoh vas chawndo pesxpanied tharntye ViR vemd ibsagxported. By

e e Y
.(Gagar ddptieEpsess bread-foarraesal)i nalalidmgesiuppantion f @Eociated with

nat ural | anguage %uer i es, k%%?,vq\m d searching, fuzzy
Fa58mede B itiipd 16 se £RRIERS D chyARd sehemadiogtesls s Paprets of
B8 RO PRnRoRRE, TR bbY SRt iy EABAEY TR, Bntohdfion
(ierg. ,afofles; flifecycleshrolest polcitd) snoudbbé sfpprtehe sear ch

ot MV AUSIRCA Bt BHOCaRIOBES o BB At auk chgha port
86656 th Rfverid BF d6-B&alibBBWakB nbAY BmB SeKer SHRRAEEN) %@ ddding

aspects of these enbodi ments, search results can
- i ahKedappooprigienglateoin thenKCRgnamheppase. inenathdr eniticdinent, the

R SRR ol Sl S PR R ', i
drisndl tocaeions Alsiviiftythe bﬁpé‘rﬁ%{d@:@ss_, SOPRELE HF tHRRd @hboliméfhtd have a
‘ggﬂgq%)’giggctle txvv%le}‘eh ?tsig rg;or?edl Tlvvlhau‘.I irlllfgrllqr?ati%:lt (e.tgl.q,a;mcrime;?)iifecycles,
roles, policies) would be imported into the VCR. In addition to node properties,
various embodiments allow the export and import of version history, roles and/or
policies associated with content and schema nodes,

Figuxe 7 is an exemplary illustration of content creation while VCR
content services are disabled in accordance to various embodiments of the
invention. Although this diagram depicts components as logically separate, such
depiction is mmerely for illustrative purposes. It will be apparent to those skilled in
the art that the components portrayed in this figure can be combined or divided
into separate software, firmware and/or hardware components. Furthermore, it

will also be apparent to those skilled in the art that such components, regardless of
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ranki ng algorithrms are possible and fully within the
scope and spirit of the present 20 disclosure. In

W@ anisaossenbodi ments, mnul tiple ranking al gori tRABUQaHs/012509

be applied to the result set. In one enbodi nent, the
ranking criteria for a give% ranking al gorithm can be
adj usted by a user/process. Fn vari ous enbodi nents,

j obs provide the ability to perform VCR operations on

sets of nodes. q%y way of illustration, a job can be
by heyo astrembined orxlivided, wheskewebnahssimeotompaias: @sics or

P00 sPio RS Bun R on BByt e racctad Faipne o more

neteodds f bresth@nditile Both@Rficatis@heRs, associ ated with a
node to indicate its inclusion in a particular job

and/ o¥igyrgpkishases 2 VER M8 with dwioniiegratéd repopisdridseGadp216)
: r I I es. in _the job w ach

A0 e RO o Sl Rmlebent S sl 18, AR ot

depitkd ocach @f ahSbeypass (TIAY718Y) can BhfleRef annSBPhat Bows for

, of Lllustration, this provides a way to refer to
i Wigeraon Bie i,V ER. deor lintrated aiecionisst smyiomayrasided by the

VORUgTudink USL 3bligacd ARELEAEAR 106, 20R8I1ILAMing 708 and

PCT/ US20057 012509 e us i'n search expre
lifecyoker irvusgendn dl deintsiditionf torfaddration, e VOR MabredideRe or

RGN Rl 4y ek 5B Bar v o Hacin,
iANepdie tor§UIRepb! CideBNBUAGRLTEDT SaRRtALLAMNSs Ithe TR can

natural [anguage, a 5 binary fil'é) that can”preserve
apgapicaliypervidalnisteries for aodds inteatirerfositorst i on.

Expord i r ne. of the VCR.nodes all pws, .
e hash R berbtoen@opR AR el I a e Which can be
usedatos gegatd, mgodifif a1dn@dléte infofmbfich ¥ORet WCRNIHRES tools can take

rY%positorél, and rel oading the nodes at a |ater date.
aftyiniags gtdeekbBa oIS semiared doxntdateprestnts jons or more tools

R bl AR B e TR B Bt B VY or
g pchesedeant rehelket bulk MGRmvAuhdbrd) ecortend se@@hinBY ooV ¥nd

0 further exanple, por t Erocess can

f an ,
ofieall il B PAPLIRERE o ATEROMPPRE 713 s he tped fo sranage
ilére@ibah bestech HRNECRLY itséﬁce%l%g{dzsm@s{eﬁjspr mat i on

associated with each node Isvisited (e.g.,

cont ERkgure, ﬁeiﬂ]astmﬁgs thedersatheral nocatnt nodpechaeiafthe VCR’s
c r@%%%{%g}%\%g g{rree %1? 8%%«% %oxp f(gé{ I(rgp\_l%geg?qi‘g]@\i\eg{tgntl Igodlesnamed
e e S R
Repol; dche #pde also dap defuilt sysicay prapeietiss, des. (Brdasddi By,nGreated
DERCWBgdeskand QuhekqL ”&Bé.m‘fh%”lmé‘e” ad dlls Nd schema called
FiscalPlanType which has properties Fiscal Year and Category. In this Instance,
these properties have been set to 2003 and “Finance,” respectively. Notice also
that the Mode Status is “Published.” )
Figure 8 is an exemplary illustration of content creation while VCR
content services are enabled in accordance to various embodiments of the

invention.. This example is similar to that in Figure 7, however content services

are enabled in the VCR. The same content node /Repol/FiscalPlan is created but
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‘it at the appropriate place in the VCR nanespace. In
anot her enbodi nent, the inport process can install
W@g&gﬁﬂﬂﬁpeath a chosen node rather then in thg IU§Q)|}5/012309

Iginal location. As with the export process as
of these enbodi nents have a,_"preview' node vvhere |t
is reported what |nforrrat|o$15(e g., hodes, lifecycles,
roles, policies) would be |rrported into the VCR In
addi ti on to node properties, various enbodi nents
ufthl e cBEteRX RBhfnistAdoh Wﬁw}@éh Wit conteht straicys). Thé exstem
and/ or policies associated with content and schenm
firgd darate@ 5a Riogiang item 9n Repek copleHEYE | SYFIEE PIRPPRHPSo8S 5 before.
ont ent crea tio {eRsS, &
XSl Sr‘f g?ﬁgnc ro%{é%ﬁ\?sa%%orgtugl%gn%%dé/ ment %§g%rst version
of e Hode rathdk ttReuBN REF 15 sticadlepol dep motxsars:tompgn@pmslhas In
| ogi cal |y separate, such aﬁepl ct

afdifiowt foa g WeESigR mygHhss, the mo InPWb[%‘g‘gﬁ’lﬁéP‘geﬁt Pée‘iyﬁi?s%tams to
?%éaée hich hfgé;%le‘gge Ltggtﬂ hod ﬁmﬁﬁgég% gﬁofﬁef AY&Is Lifecycle

gure |ne or divi Ointo
sﬁzﬁisairsa‘fmraﬁof t T @ystebi cannalscelogk dieiorh Arfoividie atser who created it
conponents. Furtherno

1 al
o6 GB6VIlR 19vets I eriods, dropk e BT O gﬁﬁ’é‘?‘?op%eﬁ thuser
{%&:@éf@k%ae 1‘3’%@33@%&3&@@-&@?&&8&[& Qggﬁ)ﬁw 012509 . 35

ey are conbi ned di vi ded, can execute on the
sane Eigupetd mgaamlwamplamr illustratiare ofimadifyng: e @odegndhe VCR

vﬂ:aé]p{/é%@%gﬁtog?eg%gste%ﬂ%g %:E]\égﬁ $ Secondiis ttg qragguso Qi S&m@’ﬁseof the

conmuni cati1 on mea

ifyeR S ﬂny%&gofo‘ﬂb{vh e ihet Pipuee e8l depesed o:tbo&s In this
(714, 716 . and an integrated third parfé‘}d/_c E
itestragiome the 99@ Repoidiscalilabirgehepkrd owdyi ¢ %Frthe

bs |
R SLERAhE T M el A\ R bETECR BRTElE e verson,
ahdl | a8l g,e@k R theCazt eHbres feviisee ap chaigedd dhb fifetyele MaRs to
Rk e SRS R e PRSI 0% S0k propertics
'a%dgﬁe\;éq?{b T@sha9er Bl dRikion BR M5RnfAflcaREOi ISKOBRA Qibrlis the

ts content services 'to subsystens that |ack
riole o iBylifsayclafBy ayof ilhsiramgn, this mae'rh?gﬁ ﬁ@ﬁ@fecﬂé{fdﬂacmg the

d I
na by BRIy ogE B P T EVGRIIT (b BF PHEHRET P

I epOSigfRiv¥- 10PRXan’ Oderh SR SRRREF0ANT Riblising acosdetit the VCR
adm nistration tools which can be wused to create,

whith Eynentiseteices erd etfabladeniaseoriencetie vwirus arbedimesst of the
| t ak d f t
S Tl aBBYTRNE Bl B MRS bt iecty wis

' 1Hﬁ‘stf£ﬁﬁ§ 'ftﬁ@ﬁd)(fés/}i‘épbm%am iR agsinfobeciedueby assey iwtésh has

wa
thg effg::t of creating a new version (version 3) in the VCR, locking the new

version, and assigning it to the user. Here, the user has changed the lifecycle status
to “Puyblished.” When the node is checked in, the schema-defined properties are
saved to version 3. In addition, the system unlocks the node and publishes its
schem a-defined properties and the Node Type from version 3 to Repol.

Figure 11 is an exemplary illustration of retiring a node in the VCR while
content services are enabled in accordance to various embodiments of the

invention. Following from Figure 10, the node /Repol/FiscalPlan is again
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exanpl e, these can include bul k content | oaders,
content searching tools and content tags. A content

woRroEgel19APl conmponent 712 can be used to manager/us2005/012509
interaction between the VCR and its integrated
subsystens. 20 Figure 7 illgystrates the creation of a
content node wherein the VCR s content services are
not enabl ed. Box 720 represents the content node naned
Fi scal Plan | ocated in the VCR at /Repol/Fiscal Pl an and
chtdeddui hy popos ivtidely haRdp effectTHalerppishing i and sredtibgid new

i G e e doskane HeatenbarsPhp B Esigilienihig e
Lﬁ@ﬂ mge 2 FHeSRAS %&%@JXH@M&W@ sHASs tPFapRHEd eWich SBehode

Year and Category. his instance, these pro&ertl es
ih ahwkb@baGMtth@@clz@D@-daﬁ@bd mpn%rh@aem speoslje dhe VERyio version

Not j g a{lierslg mi?hggt?g]t"% aéirgg‘g r g |r§%100¢g)¢: {féﬂ%bhshes) the

r@ﬂs’@tsblwmamaﬁhed erfle il its N&fe\d‘@e&s &sundan®absid 1 n
accordance to varl ous enbodi nents of the 30

i nvenYausns eppldmentamppeds dnplerienisd wBE %5@nweﬁh@}ag}ﬁe@era1

ohpe R S R RILEE AEMERR AR S AR Gol Qo] RlEErmped

a0€drdDig b kd £8dh Bigs B&Z’ﬂhé)ﬁ%@ﬁﬁlcﬂ@ﬂﬁﬁﬂa s wil) behepparenit énthose

adm nistration tools, (which utjlize content ryi ces
shileady Shesammies Bl Aaale e CofRE 6Ph FeeRpp Brepired

[ BEraB U DaBELBR thd RaciAeLE BE %reseﬁp&\ﬁéﬂ@éuret Rewin

chema-'defi ned properties are s%ore in the as’ a
bfel apiiarane rte| these okilledeintute sofiwdre rart. HERP WGR%@D Imays iatpoebe

er5|01ng abi | it addtlonto

RS bh e Proretnae R aed stenty bl el Pl een

aﬁ)ﬁ)ﬁaﬁﬁtet Aetworkdi 6RIcEnvétohall coapyne dicaits daviNoble readily
In this exanple, the node's Ilfecycle status is

aPm*IalﬂfttOthGBhdﬂH?étﬂéﬂi%ﬁh al so lock version 1 for the

user ro :
vser R RS, AU LY SRR b ol s o

stch@oenmd@ uhngmedtia) Bawnid ﬁnstﬂetnbﬂ%storb& therdomvip odlgick bén be used

any) 10 Figure 9.is an e | ar |l ustration of

ARSIy C MBS ABvieh & DRI RRY 81” EnieatiesquppPisdsberein.

ﬁﬁ%t&ﬂ%@ﬂmh%ﬁ?ﬁ@ﬁﬂ%”&ﬁ it ﬁot\’l%itaiiﬁ) %@sg. fsl&h media

IMvention. This figure follows from |gure
mhlsdmg Sloppy distnse opticaltdises, DD ED-ROMS,, nmdﬁedmae‘magnem-

el ek, d20e. ARl TIPEORE, HmRthe, BiGhup NI, B
Iﬁéiﬁor\_/%vxdeg%hgﬂeﬁ&‘ Qr HPHcMEEFHS Manosystems (including mmolecular
memory ICs), or any type of media or device suitable for storing instructions
and/or data. Various embodiments include a computer program product that can
be transmitted over one or more public and/or private networks wherein the
transmission includes instructions which can be used to program a computing
device to perform any of the features presented herein.

Stored on any one of the computer readable medium (media), the present
invention includes software for controlling both the hardware of the general
purpose/specialized computer or microprocessor, and for enabling the computer or

microprocessor to interact with a human user or other mechanism utilizing the
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10

15 and assigning it to the user. Fbre, t he user has
changed the lifecycle status to "ReadyForApproval."
w3118 node is checked in, its schena-defingdrucioosiorzsos
properties are saved to version 2. In addltlon ?%e )
systemrel eases the | ock and submits the node to its
lifecycle. By way of |IIust§%t|on this may have to
effect of placing the node in. t he wor kspaces of
users in a given role (e.g., the publisher role). 20
rEduBY 0 (1 prleS eANInQUATHR 8hdh idtlwiat fddyl 1061uaé, 1ihd h&thidhgted to,
node in e VCR while content services, are enabled
denicac dnma,ncep@r@tm@r $HStemse nbRgHHet endongeats/contamers, and
|nvent|on This figure follows fromthe Figure 9
i@P%”b@@?on above. In this illustration, the node
| RepaltfeHos&abiBl albstdptagabn ﬂﬁh@@l&&&doembmmamssﬁf the present
whi ch has. the effect of creatln a new version
inyeation dgs Byen provided/ R purRpsks pigoREatrsvapsdsperRticen It is not
[
AR b LGSR o RGO B8 i discose
Mmﬂembmﬁchm@he dnd wanﬁthmg swilicrenapghetdmn eal thor pnaetmﬁoms skilked in
saved to v,rS|on 3. addltlg H%Qg ﬁ% nlock%
they artn oHEbAFHARFRID R sBofensands diie d % Periilan the
nggiégeofl\l!ﬁg emeoJ BRI G kiR gpl}ﬁféatﬁﬁp Qherelhy gﬁﬁbﬁn%lothers
n exenplary 1l ustra i on of tiring a node|
sw]ladmmthaeart 30 woletstand therinventen,athe variatd emibodiments and w1th
accor da to v ous enb nts of .the in on. .
PR A LGRS RRYURE SO hoih gaEok e S, 1t e
ihtendgedhh; MO ?,é&%/cﬂf%el YdveRfidd bWSAERED $?5@e9foﬁ%vﬁﬁl§ elefihs and
out by a user, which has the effect of de-publishing
thmrgan%@ﬁatung a new version (version 4) in the VCR
| ocki ng the new version, and assigning it to the
user. Here, the user has changed the |ifecycle status
to " Retired." Wen the node is checked back in, the
schema- defi ned properties are saved in the VCR to
version 5 4 and the node is unlocked. In addition, the
systemrenoves (i.e. de-publi shes) the node's
schema-defined properties and its Node Type as found
in Repo]. Various enbodi ments may be i npl enented using
a conventional general- purpose or a specialized
digital conmputer or mcroprocessor(s) progranmed
according to the teachings of the present disclosure,
as wll be apparent to those 10 skilled in the
conputer art. Appropriate software coding can readily
be prepared by skilled progranmrers based on the
teachi ngs of the present disclosure, as will be
apparent to those skilled in the software art.  The
i nvention may. al so be inplenented by the preparation
of integrated circuits or by interconnecting an




appropri ate network of conventional ‘conponent
circuits, as will be readily 15 apparent to those
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conmput er program product which is a storage nedi um
(medi a) having instructiong3 tored thereon/in which
can be used to program a conputing device to perform
any of the features presented herein. The storage
medi an can include, but is not limted to, any type of
physi cal nedia 20 incl udiCIAIM®ppy di sks, optica
,@%;cs, DVDs, CD-ROMs, microdrives, nagneto- optica
&g clapegiis: RAVS, EPROMS, EEPROME, DRAMS, VRAM,
1.1 ashy o8 Hr FRNiIGRS ond'BIReEd Son®int 98icealo £RPSSiory ina
nanosystens (i1ncluding nolecular nenory [Cs), or ‘any
riiynpbitysff repsiteriess saidwiateodsesinnridieg:f or st oring
i nstr.uctions, and/or data. .Various embodi nent.s ingl ude
"o ortGRiPng s Sy ool BS A TR EORY Tl
(§'CF); one or nore public and/or private networks
wherein the transm ssion includes instructions which
can BeripiaEdng »logied namewae st encegpagey theeplislipedtt or m
rgﬂ%ﬁg-m;he features presented herein. Stored on any
e of the conputer readable medium (media), the
pr es gadviding\thabiicoar intnel dodent saticeatoethe esposicstty ol | i ng
both the hardware of the general . 30
pur pogEr<p %@i%&%&ﬁﬁ@%&ﬂwe%ﬁewsﬁ Pleskone ofadd
VERIorBRARIL PG AR § BRRILIE baribilfil,CT OPr ocessor to

interact WwthH a human” user or ot her mechani sm

ut i | ivéiengn theerepsdior 0SS 2OlEaS IorROT/ WSAAH0 5XN2E08 288
results of .the Hresent i nvention. Such software may
S#ﬁ%?ﬂﬂﬁ?“ﬂﬂﬂ”ﬁ%? not limited to, device drivers,

oper afHefdn MESdotiBnt 28X ShidiniaGRfoRMYL 61O TAIRBsSihb iRt RIsh &S gical
and applications. The foregoing description of the

ngmesnsee Byt endogwiameastiee pipralieoiepedivries5 i nvention has
been provided for purposes of illustration and
description. It is not intended to be exhaustive or

2t o | iTiie medthel éfrokain i ofrther doheprimci se forns di scl osed.
Many nodifi cations %nd variations wll be gﬁparent to
the FREAUPINEHET Sop ey IpnthegeposHpsy to B3k ghangrt o Atdpast

' | : | ai h
S T R R e

princip Its practical
appl i cation, thereby enabling others 10 skilled in the

art under st and. t he_ i nvention, the various
3enbo§$ﬁ§ﬁg@“§ﬁggﬁfi£“m9§FFous modi fications that are
sui t @ 4ePsibhRisk k€ bé AlledBBclEONt enpl ated. It is

i ntended that the scope of the invention be defined by

the follow ng clains and
4, The method of claim 1, further comprising:

transitioning the content information through a set of states according to a

lifecycle definition.,

5. The method of claim 1 wherein the integrating includes:
implementing a service provider interface that is compatible with the

VCR.
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their equival ents. WD 2005/ 101191 PCT/ 1JS2005/ 012509
39 CLAIMS What is clained is: 1. A nethod for

W@&&\é}lgilpg one or nbre content services to a rF@?f%Eio%Musm
rna p

urality of repositories, said nethod
conprising: 5 integrating the plurality of
repositories into a virtual 48ontent repository (VCR);
mai ntai ni ng a | ogi cal nanespace that enconpasses the
plurality of repositories; providing the one or nore
gontefﬁeééﬁ%h%?§hﬁg {1 PRefegposi tory; 10 wherein the one
or nore content "services iricludes at |east one of a
ver si thienmesapaiinidrtayclang. a | i fecycle capability;
wherein the repository stores at |east one of. content

“information and schema infornmation; and wherein the

ont Aty HOHEMRIHALAL TRHALdTrR GRS B Erpbiipholh 3

T:'ogi cal spacd that encompasses the plura
giralitpaSepasitoass, sdd shisenmedhymesing: cl ai m 1, further

conpri si ng; i ntai ni.n rsion. history for th ]
F epos? Vgl gt PR SEREHIESRY Beliling she or Ingrg cgptct sprrices;

cont ek i@ﬁﬁ?ﬁﬁi&p_@ﬁt@ﬂgs inb@raehpiRthenfoRMt i on. 20 3.
The met ﬁod of claim2 wherein: the version history can

be r ot logitabrankespare psblesafiendorpasgingithe pluralify efugpositories;

conprising:., 25 transitioni t he content inf.orpation
£ hr outReraRdhs o O3By Ol ptRs BRTDEBov R g0 Y
@pbdidi§;i on. 5. The nethod of claim1l wherein the
integrating includes: inplenmenting a service provider
i nt er Vh@einithheng of raefpheQntentseiviaeh inchides ot Ipagk oppof: a

Q30 Ldbife-HAdHPAYOR Pt 2 AP

wherein the repository stores at least one of: content information and
schema information; and

wherein the content and schema information is accessible through the

logical namespace that encoxrmpasses the plurality of repositories.

8. The system of claim 7, further comprising:
a version listory for the repository capable of tracking changes to at least

one of: the content information and the schema information.

9. The system of claim 8 wherein:

the version history can be rolled back.

10.  The system of claim 7, further comprising:

a lifecycle definition capable of transitioning the content information

through a set of states.

11.  The system of claim 7 wherein the integrating includes; .

implementing a service provider interface that is compatible with the

VCR.
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6. The nethod of claim1 wheréin: the nanespace is
hierarchical. 7. A system for providing one or nore

woQuéeniservices to a repository in a 5 pluratiig208012509

repositories, said systemconprising: a virtua

content repository (VCR) inc dlng one or nore content
services; the plurality of p03|tor|es i ntegrated
into the VCR a |ogical nanespace capabl e of
enconpassing the plurality of repositories; wherein
the one or nore content services can be provided to
the 10 _repositor mhereln the one or nore content
dér vi dd¥¢ sypie aigy 7 PbEEIione of . a ver si oni ng

Capabhﬁéh%n@%ﬂc@mﬁh@ L capability; wherein the

repository stores at east one of: content informtion
and schema information; and 15 wherein the content

h t ble t h. the
F30i oo PaEdp AL AT SC A iy dCatls ST H I RIYG (BER) tha

FERABHEDS fﬂ%ahtﬁof diRer ¥ eioRis, Sdr@hriBing: further

conprising: a version history for the rep05|tory
capablrreathgtarosike whershnathgaede bpsan ifledidier thapindimnates a location

ent mation and the schema information. 9.
?£§w§vg%éﬂf%gﬂhﬁgin18 wherei n: the version history can
be rohkestidighhe A&delRith At18agt B¢ 6M Dfa rbRirtH an AR e

conprising: a lifecycle definition capable of
t r ans FEQTBYE the nedrinewit ¥6R: A# or mati on  t hrough a set

of St ahfSemn 1&01111% 3%&’2 ¥3he g}dogalcf“ Wﬁnvglllvﬂgﬁl? i tﬁgeat least one

integrating 1n 'ementing a servi
propeityl e and/ot eschame bblag stsredom:paineb o€ amid rpmﬂahty \,(ﬁRcontent
WD 2005/ 101191 PCT/ US2005/ 012509 41 12. The system of
P Swher ei n:  the namespace is hierarchical. 5 13.

A. nethod of operating on a virtual content repository
(VCR) that represents a plurality of content
t&posThemetbod ehelpmi $3 mierein:

thae property is an association between a name and at least one value.

15. The method of claim 14 wherein:
the at least one value can be a text string, a number, an image, an

audio/visual presentation, or binary data.

16.  The method of claim 13 wherein:
each one of the plurality of content repositories exposes a first set of

services to enable its integration into the VCR.

i7. The method of claim 13 wherein;

a schema includes at least one property definition.

18.  The method of claim 13 wherein: _
the node can be hierarchically related to other nodes in the VCR.
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creating a node, wherein the node has an identifier
that indicates a location of the node in said VCR

wGSR9443bi N the node with at |east one of 1) I/US2005/012509
I N

property; and 2) a schema; 10 storing the no
said VCR, and wherein storing the node in said VCR
Wil result in the at |east 4@ne property and/ or
schema being stored in one of said plurality of
content repositories. 15 14. The nethod of claim 13
ere t
T o Tsha S AREHGRE uPg I ERRLISANIPS (SR JYRRYTE tho
VE&r bam:a mbde aind| wherbinosed \mlda s casocimed wigx informatigy, said

a t[ﬂ%{fb an i mage, an 20 audio/visual presentation,
PG SOFNPTFRS. 16. The nethod of clai m 13 wherein:

each syreifhg B Rbdel hbtain Qid GRAL 8 HERGHI i@ th&Sindicates a
exposes a first set of services to enable its _
wmqesgogation in said ViR VCR. 25 17 The method of claim

13 wherein:.. a sche ncl ud ast Qne pro ert

dot | e Raing et R R o HRREL kAR BHRR S Pheyns: 1
déthpCGand AR dBl BY éaaBin g&hé Jock@brabL6hid Ao AEtheTWARS 3) Reading
the VCR WO 2005/ 101191 PCTI US2005/ 012509 42 19. A
Srﬁ.fiﬁgﬂﬂ%ﬂlﬁ éﬁ@ﬂ?ﬁ@d@ﬁgaﬁdlmﬁwﬁ%ntent repository

(VCR) A r

node |s assoc:| ?Rcfe%%ﬂ'a%? ng?%%ﬁgeg\g% Ogitg?%aggd
conprwhkéerdn tiedirdbmniatign smlddemmﬂ deastvbre ef:nl¥ ai gopate dad?) a
g i dentifier that indicates a 5 unique location in
¥arH*-VCR, perform ng an operation on said node,

wherein the operation is one of 1) deleting said

node; 2) changing the |ocation of said node in the

CR; B)enﬁ’ahbmgfclsmwwmminrrati on; and 4) updating

sai d information: whe the VCR re ent s
ol ur & FEGPeGD it g A A BEVER 5 Bane AdEIENIRBF 87 he
i nformation includes at | east one of: 1) a property;

and 2) a
21. he method of claim 19 wherein:

each one of the plurality of content repositories exposes a first set of

services fo enable its integration into the VCR.

22. A imethod for integrating a plurality of content repositories into a virtual
content repository (VCR), comprising:

providing credential information to each one of said plurality of content
repositories;

receiving authorization information from each one of said plurality of
content repositories, wherein the authorization information indicates whether or
not an authorization procedure succeeded;

integrating into the VCR each one of said plurality of content repositories
whose authorization information indicates successful authorization; and

wheerein each one of said plurality of content repositories exposes a first

set of services to enable its integration into the VCR.




schema. 20. The nmethod of claim 19 wherein: a property
IS an associ ation between a nanme and at | east one
walogee11455 21. The net hod of claim 19 wher ei n:pcaA R 2500
of the plurality of content repositories exposes a
first set of services to eggble its integration into
the VCR 20 22. A nethod for~integrating a plurality
of content repositories into a virtual content
repository (VCR), conprising: providing credential
2hf or ridteimethbd oBeleim Bhevhefeirsai d plurality of content
reposi tories; receiving authorization informtion from
each 3ﬁ%ﬁ§$ S of §eIyIogt AgGepty thercredemtiplypfermpation.
repositories, wherein the authorization informtion
i ndi cates whether or not an authorization procedure
#cceddednethed efylaim AYwheeco: t he VCR each one of said
pl uralj t f content re itories . whose authorization
" or st St Pors s bR L P catiion ms@mmalion. and
wherei n each one of said plurality of content
repositories exposes a first 30 set of services to
enabl dhpmacther eigrleim Zhwherei: t he VOR. WD 2005/ 101191

PCT/ Ug260 23 The nmethod of claim 22

wher ot et RO P pd s b ol Bl SgBhet Second set of
sereiges thalis irelotedntat ingflem@ding Thenodel BOdnfmatigh M e content
ymer3|n; 5 the first set of services provides the

zati on i nformati on. 25. The nethod of claim 22
mher eliorchfh RiR] & coflaloB Al VER AnERTHER .
repositories exposes a‘'second set of servicesS that is
related to inplenenting a nodel of information in the
content 10 repository; and wherein the nodel is
conpatible with a VCR content nodel




