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Conmponenti zed Content 5 Background The invention generally relat

docurent waposHediersy systens and, nore particularly, to syetBUse3ags2nmet hods
for storing and mai ntaining docunents. Applications specifically tailored to
devel opi ng and maintaining Internet websites are 10 well known in the
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in different files so that 15 other advanced functions of the application
gram and rel ated systens can operate and have access to certain
|nf rmation. Document retention af@ckgrewmdl is thus difficult ta manage.
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devel oprren e I nc tware con |gura I 'on nmanagenen
syst ent®, mé@%ﬁﬁmnt management systens and dat abase publishing systens. In one
35 such application, docunents used to devel op and nmai ntain websites nay be

wor kedn0n 154h8 redd B 298tdiNGe e 8fadS of HaM S%I%/ 0?9&;@6[“ contributors, it is a

20 challenge to develop and organize documents and their contents. Furthermore, many
"documents need to be frequently modified, which is usually done by numerous
contributors that typically modify them in an ad hoc process. Problems occur when
users from separate workstations fry to update the same information in a document,
confusing the process. Propounding the problem, many businesses that depend on the
25 development and maintenance of such documents require updates by the day, hour or
minute, and.by numerous contributors. And, as the number of contributors increases,
so does the volume, and complexity of content, as well as its use. As information is
created, it must be saved by all of these contributors, who may or may not be diligent in
maintaining proper data preseryatio.n procedures. As a result, managing document files

30 for efficiency and quality control has become difficuli. '

In response to these problems, system applications have been developed for managing
website deveiopment. Some of these include software configuration management
systems, document management systems and database publishing systems. In one
35 such application, documents used to develop and maintain websites may be worked on
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changes to any universal “¢ont ent mai Nt al ned on page

t hus &Rasehcopyeniienalndegumeryt storage andymaintapance systems " oist for Sut
applications, but all are cumbersome, requiring modification of every document

individually. In such systems, documents are stored-in storage systems according to

25 document information such as tags or metadata. Content within each document must
be modified or otherwise maintained individually to change content contained within it.
Thus, any text, graphics or other content located in a document must be updated on a
document by document basis, making it difficult to maintain consistency.

30 in many applications, however, common content may reside in multiple documents. For
example, content pertaining to universal information such as copyright information, legal
disclaimers, trademark logos and other information exist in multiple webpages. These
documents may be consistently and universally maintained. For deployment of these
documents for use in website maintenance and development, this means that changes

35 to any universal content must be maintained on a page by page, thus document by
document basis.



WO 03/ 067475 PCTI US03/03952 It would be useful, therefore, to develop a
system or nethod for nodifying such universal content in an effic03rAUG 2006
manner. As W P3043¢75seen, the invention acconplishes this ipcpps@@gant
manner. 5 Brief Description of the Drawings Figure | illustrates a conputer
network system for website devel opnent in accordance wth the invention; 10
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I NVentiigh ad»ldgdiinfarthdrs a flow diagramillustrating a rendering process in

accordance with the invention; Figure 5is a flowdiagramillustrating an

encodi ng process in accordance with the 20 invention; Figure 6 is a flow

didgramillustrating a sBrefBescription aftheDraningsocess in accordance with

the invention. 25 Figure 7 illustrates a conponent repository in accordance

with the invention; Figure 8 is a flowdiagramillustrating an indexing
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| I ustyitthBInventear chi ng process inaccordance with the invention.

Description of the Invention 35 The invention provides a system and net hod

for creating and nmaintai ning content conponents. In one enbodi nent, a
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the ti. .of content within entities that share
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manage content for use by a system The systemfurther includes an editing
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such H¥EiePher and when they were nodified or nutated, as discussed in

nmpse detail below Alternatively, the systemnmay include a repository

confi %'T'gruerg Ilois a flow diagram illustrating a rendering process in accordance with the
invention;

Figure 5 is a flow diagram illustrating an encoding process in accordance with the
20  invention;

Figure 6 is a flow diagram illustrating a submission and deployment process in
accordance with the invention.

25  Figure 7 illustrates a component repository in accordance with the invention;

Figure 8 is a flow diagram illustrating an indexing process in accordance with the
invention;

30 Figure 9 is a flow diagram illustrating a searching process in accordance with the
invention, '

Description of the invention

35 The invention provides a system and method for creating and maintaining content
components. In one embodiment, a system is provided that is configured to manage



manage the indexing and searching of conponents. The repository has_ an. index
nodul e configured to nanage the i ndexing of conponents according t

associ at edWO#¥14747adi vi dual conponents and a versi on nodul eecagmdoz@sysed to

i ndicate the state and 10 version of a conponent. The repository further

i ncludes a query nodul e configured to manage searching of conponents, the
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in the context of electronic 30 docunents. Docunments have a fornal
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understand that an entity described as a docunent is generic for purposes

of this description of the invention, and it in no way limts the spirit
and sdupeodiments: of theesimvieotion wing dhustratatband elespribedhén theacantexboba vabsite

maintenance and management application, where documents are componentized for
shared use within the application for creating and maintaining web content. it will be

25  understood by those skilled in the art though, that this is merely one embodiment of the
invention, and that the invention is not limited to such a narrow application. The
invention, on the other hand, has far greater scope, as is defined in the claims.

Embodiments of the invention are further described in the coniext of electronic
30 documents. Documents have a formal definition in specific languages, such as XML
fanguage. The invention, however, is not limited to documents in the sense of XML,
document management or other narrow concepts. Rather, the invention extends to any
entity that encompasses relevant data that may include text, images, video and other
forms of expression that are relevant to an application. For example, an online learning
35 course may be defined as a document, and each of its lessons as components. As
another example, a company may produce a product catalog, where the catalog itself is



These docunents may be deployed to production servers to define website
pages for website devel opnent and mai ntenance. However, it is conﬂ@rﬁﬂﬁéﬂﬂﬁd
that the | WRMe6E4S has nmuch broader application where t he EONOSIRBéshzat i on
of docunents for various 10 applications is useful. The conponents can be
Identified and isolated according to particular conponentization rules that
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referenced in a skeleton docu may conta t-specific
cont eFPEPOREMR| | as references to conponents. 30 Wien the docunent is
reﬁdered t he docunent skeleton is retrieved, and the conponentized content
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contents. In such a configuration, documents are configured to contain references to
components that contain content that is shared with other documents that have the
same references. Also, the invention provides the ability to share components with

25 other documents. In one embodiment, there is one single copy of the component,
which may be modified by a user with the proper privileges. This saves on storage
space, as componentized content can be stored in a single location, but applicable in
multiple locations. Thus, the component would be referenced in a skeleton document,
which may contain document-specific contents, as well as references to components.

30 When the document is rendered, the document skeleton is retrieved, and the -
componentized content is incorporated into the skeleton document. This rendering,
where the document is assembled, allows a system to store the individual document
entitios separately, saving space by storing the reusable components only once.

35  Also, if a component is updated, then every document that references the component is
automatically updated via the component. Thus, each document containing the
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changes from a single conponent nodification. 35 6 0 7 A0O6 2D0C6 WO
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or entities having exclusive or limited shared access to the components. This
distinguishes the content from other skeleton content that can be accessed by users in
work areas where general website content is developed and maintained. Thus, the

25 content within the components may have different access rights and properties than
other content. They may also be the same. It is possible for a document owner, one
who has privileges to modify the contents of the document, to also be an owner of the
component. In other embodiments, it is also possible to have privileges associated with
the documents that are different than privileges associated with the components. For

30 example, it would make sense in certain applications for a central authority to control
the contents of components that are universally applied. If pricing information were
composed in a component, it could be centrally controlled so as to ensure uniformity in
price figures, and to allow instantaneous changes from a single component
modification.

35
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mut at buonkidmbadigedt,ca enwtatgsl doement is one where the components-are modified,

but the remainder of the document remains the same, and a modified document is one
where the skeleton of the document, or the non-componentized contents, are modified.

25 In the event of a change of a component, the universal application of the component
would necessarily cause various documents to change by virtue of their incorporation of
the modified component. A document that only has changes in its componentized
content is deemed a mutated document. Such a document would not necessarily need
to be submitted to staging and edition areas. Files that are merely mutated need not

30  necessarily be submitted. Thus, if a document is changed, but the compoenents that it -
contains are not changed, the components need not be submitted with the document.
‘The original, unmodified components wili be used automatically. This can extend to
files having sub-components as weli.

35 As an example of a file that is modified versus one that is mutated, suppose document
X contains components A & B, and supposed component B in turn contains sub-
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conpogeahGestiorcdifpondiRERaLY enivapshl fappficatih. | N this case, the conponents
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time as the document skel etons, because they would likely be submtted
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PCTI Usetef@¥> émbodiment of a website maintenance application, all files should be

deployed from a staging or edition area. Because of their shared nature, components

25 may go through different approval processes, but they would still be subject to staging

and edition processes, where it is referenced in a document, and incorporated in a

document upon rendering. In one embodiment, a modified skeleton of a document, the

document parts that are not componentized, may be submitted to a staging and edition

area without submitting the components if the components are not themselves modified.

30 In this case, the components would not need to be submitted to the staging or edition

areas at the same time as the document skeletons, because they would likely be
submitted already.

In a preferred embodiment, the only part of a document that actually gets stored in the
35 staging or edition areas is the document skeleton and only references to the
components contained within it, not the component contents themselves. In this
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for pr on on a server according to the
appropriate tinestanp. According to the invention, a docunent may now have
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document would be formally modified and so need to be submitted anew to the staging
area. '
25 ,
Again regarding the deployment of documents, the development system may deploy
documents that have been modified according to timestamps of modification. The
. system can keep versions of content that has been modified at different times, and can
deploy new and old versions of content for production on a server hosting the website
30 according to the appropriate timestamp. According to the invention, a document may
now have iwo timestamps, one indicating when the document was once modified, and
another indicating when it was last mutated. Thus, when a document defining content
being hosted by in a website has been modified in a work areé, its timestamp s
updated, and it is submitted fo a staging area. Versions of the document still exist, and
35 can be reverted to according to the needs of the development server. For example, if
an airline mistakenly released a reduced fare on a website, it may want to revert back to
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25 In one embodiment, the development server contains the document content control
(discussed below) that is configured to enable and control the use of components and
other content. The development server would serve to transmit fully rendered versions
of documents to a production server. As such, rendering would occur at the time a file
is deployed from a staging area of the development server {o a production server. The

30 concept of mutation allows the system to know when components are have been
modified, hence, mutating the document. Once this is determined, in the event a file
becomes mutated, as opposed to modified, files can be deployed to a production server
even though any files have not themselves been modified. For example, if a change is
made to a component, containing a promotional aitline fare for example, that is used in

35 ten documents; one component may be submitted to the staging area. This would

- cause ten documents that contain the component tc appear mutated, signaling that the
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35 ten docunents; one conponent may be submtted to the staging area. This
woul d cause ten docunents that contain the conponent to appear mu@ AAYG 2006
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to be deployed to the production server. This may take the form of the
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system for website development and maintenance. The website is maintained by users
occupying workstations 102. The users develop particular areas for use within the
website in individual work areas, which are stored separately from other areas. Once a

25 user working within a work area has completed a task for the website, the user may
submit the content to a staging area for review. The staging area is configured to hold
information pertaining to areas within the website from the muitiple work areas. The
proposed changes to the website can be displayed at the staging area for review before
they are published in the final website. Once the changes are approved at the staging

30 area, the changes may be published by deploying the web content and the website is
modified.

In order to perform the development of content according to this functionality, the proper
deployment of different types of data must be achieved. The concept of deployment
35 includes the transfer of different types of data in particular ways to particular locations,
perhaps multiple locations. File data, such as web content, may be transferred to a
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t he wetsl browseral apha hacking-steragss 11 hiorisiomng velfslons of website content The
25 server 108 processes HTTP requests from the development stations 102 for website

content (e.g., files). The website files may be physically stored in the backing store 110
- which may be conventional, such as the WINDOWS NT filing system commercially
available from Microsoft Corporation. The backing store may serve as a central location
to store all data that is created, transferred, or otherwise maintained within the system.
30 The storage of data may be executed transparent to the user.

vabsi e SEmBAP. & ank Bt oB HIKE for @ ReBLRES TERISTENT RBIRRMRA Ay iidudo,

The development server 104 may also include a conventional memory 112 (e.g., RAM)
where the processor 110 implements the website development methods of the invention
by executing software code 116 stored in the memory 112. An HTTP protocol
35 virtualization module 117 may be executed by the processor 110, allowing the
development server 104 o operate as if it were multiple servers. Document content
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by executing software code 116 stored in the nmenory 112. An HTTP protocol 35
virtualization nodule 117 nay be executed by the processor 110, alﬂavﬂuﬁdﬂﬁﬁhe
devel opnentWQA8346I#75104 to operate as if it were multiple SepEfigSes/ageument
content 12 0 7 AUG M WD 03/067475 PCTI US03/ 03952 control 118, described in
nore detail below includes code to control and enable the devel opnment and
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Internet or intranet access to the website, depending on the system
configuration. Network 123 nmay deploy data to client database 136 that

or i gi ndeedeveloprment spivenl 04anay elcaipled toraevelisitecprosiigtion seldsewer a4

v eI e odRAy B o SETRIL KCas el YRt

o < ormetworkstich o oy AR, Jiie Wik 35" d20qmey Alsaiba Sele 10 Wik MESheRor s ar e
g nt a@mwétam?. hWiepca wigtsitprio ¢geadyoto bapostedcom ties Vorld itWidehNew oreon an AN
conmup ' r V] r a ,
o r o) BuENe], g HoidioBl s GReRH0 skrdk 188 Wee CeeétdB M hondtiioh A

appl i sarvesri 2d3ahishdheni providemintgrnebadinianet aeoess to dhelwsibsiteddependingoter to
enabl ¢nd RGsfdmh %hfggfftisﬁ‘i ' Qefititk 23 8y \(fata 06 eHERt ua%ﬁ%é%s gr?a‘i

Client webserver a I'cation 134-1s configured to access t clien
dat ab&8iginated INKdeyeioRhent $RIVeT 1@t processor with data, including a database
3@pcatal og, conmponents, delta tables, base tables and other content. Data :

?Tgf ;3 [\%agy%?é]m]r%igy rirna&fuc?é 3fl)erﬁesy%f)e% '1%,r %ﬂicthomw%%l l%cé@% gteg lrg%gFengiteo Bnd
connected to the network. The client system may include client processor 130 may be

a personal computer or server located at a client location where websites are
maintained and hosted. The processor may be connected or otherwise communicate

25 with other computers or devices via a network, such as a LAN, wireless, or other
network. The processor may include a client deploy application 132 stored in memory

and configured to deploy data in order to enable the client system to control the website
production server 124. Client webserver application 134 is configured to access the

client database and to provide the client processor with data, including a database

30 catalog, components, deita tables, base tables and other content.

Data deploy daemon 119 may also be configured to enable the deployment of metadata
and templated data to client database 136. In this example, templates and metadata
may be transferred o client systems as database content where deita tables and base
35 tables are maintained. The templated data may include components developed in
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in work areas and a staging area. The benefit to this configuration is that maintenance
25 of a website may be under the control of the development server, or may be separately
under the control of the client application in conjunction with the client database.

The client system may also include client processor 130 for controlling the inter-
workings of the client system, such as receiving and deploying content and related
30 information, including components for display on a website. Client processor 130 may
include client deploy application 141, that may be configured to interact with deploy
-daemon 119, a deploy application located in the development server. Together, the
deploy applications can enable the development sever and the client system to monitor
. and control the deployment process. The computer may be configured to maintain
35 websites served from a client focation. The client computer includes a CPU for
controlling the inter—werkings of the computer and a modem connected to a network 123
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software 116 enables the management and manipulation of files. The backing storage
110 is where the files and corresponding metadata may be physically stored. Metadata
is generally data that is related to work content. Some examples include for example
25  content owner identification, group identification, access control, file name, modification
times, creation times, exiended atiributes (EAs), website addresses associated with the

content, and other information related to the content.

A hierarchical file system of the present invention may be referred to in the art as an
30 “area.,” There may be different types of areas including work areas, staging areas and
edition areas. A work area may be a modifiable file system that is used by persons who
create and maintain web content in work files for eventual use in a website. A staging
area may be an area where content from these work files is assembled before it is
published. A central control person, such as a webmaster, may review content
35 submitted from work areas within a staging area or an edition area. Since the work
areas are generally areas for creating and maintaining content exclusively, the staging
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and then choosing the most recent one. Since documents and components can contain

subcomponents, some deeply nested, this is a recursive process. In order to find the

25  mutation time of a document, the system needs to know the mutation time of each of its
components, And, to find the mutation time of a component, it needs to know the
mutation time of its subéomponents, and so on.

Since components are changing, the mutation times of documents or components may
30 change even though the document or component' itself, or actually their skeleton
“content, has not been modified. In theory, this mutation time would need to be
recomputed for a document or component every time a user requesis the component or
document. This is a potentially slow process. However, many software applications
assume that gathering attribute information about files, such as timestamps, is a
35 relatively fast operation. Therefore, such applications may ask the system for the
timestamps repeatedly, rather than go to the trouble of asking for them once and
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proposed for the website as it is nodified in response to changes proposed

by each client work area and nay be accepted by an authority of the client.
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t he [Tracking table (not shown) tracks the dlffel%nt changes proposed for t e websito as it is
modified in response to changes proposed by each client work area and may be
accepted by an authority of the client. The tracking table is configured to track the
25  various tables created, such as base tables, and also tracks the interrelationship among
the various tables. The tracking table may keep track of the characteristics of the
different tables such as the times and dates in which they are created, the
interrelationships of the tabies such as which base tables correspond with different delta
tables, and other characteristics. In such a configuration, data may be deployed from a
30 development server to a webserver,

One embodiment of the invention is directed to the ability to control and monitor the
development, maintenance and deployment of componentized content data throughout
the system. According to the invention, the componentized content may in some
35 respects be treated differently in the publication process discussed above regarding
content modified in a work area. This is because centralized modification and controi is
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Coeronenweﬁ ads references to components and subcomponents that may be stored in other
locations. This skeleton is not meant to be limited to any particular content in a file or
document, but is meant to refer to content that is not componentized. It some
25 applications, users may have overlapping priVileges to content that is contained in
skeletons of documents as well as content that is contained in components. The
invention is directed to the componentization of documents, where components are
shared universally among a plurality of documents and files. The components are
treated differently than skeletons, primarily because of their universal application.
30
The skeleton control code may include software code defining text rules 212 governing
the editing of textual content. The text rules may include format code 214 for defining
particular formats for textual content. Similarly, software code defining graphics rules
2186 for conirolling and enabling the editing of graphical content in a work area. The
35 graphics rules may include graphics format code 218 for defining different graphical
content formats.
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enable the mapping to memory ca lons 16° re neve component content that is
indicated by indicia within the document. A component may be defined in a system as
simply content located at a memory address, where the address is accessible according
25 to the component parameters, such as privileges to edit or otherwise modify- the
content, and other restrictions. According to the inventior_}, these components are
defined by the parameters of their mapping location as governed by the content
mapping code. The locations of the components may vary depending on a particular
application. In the embodiment illustrated in Figure 2, components may be located in a
30 database, where components are maintained and organized. Components may also be
located in locations proximate the component control module, or in other locations
convenient for their use, such as a repository, as illustrated in Figure 7, and discussed
in further detail beiow,

35 Editing code 236 is configured to control and enable the editing of components. Since
components have unique properties, the invention provides special code to enable such
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Referring again to Figure 2, rendering code 250 may be included to control and enable
25 the rendering of a document with respect to components. As discussed above, those
skilled in the art will understand that the general concept of rendering relates to
composing something out of smaller parts. In the context of the invention, rendering
relaies to the process of replacing component references located within a-document
with component contents. In such a configuration, documents are configured to contain
30 references to components that contain content that is shared with other documents that
have the same references. According to the invention, rendering of a document can
occur in various manners, and may also occur in disparate systems. For example, a
work area may render a document by retrieving the file that corresponds to the
document from a file system accessible by the work area. Upon receipt of the
35 document, a user would pull up the document for observation on a monitor. In one
embodiment of the invention, upon rendering a document, both skeleton content and
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render. a OCUHE I A ser
interactive forms may be served to web browsers. In such applications, there exists
content that may be modified by a web browser, but that is handled separately. The
componentized content will still only be accessible to such a user on a read-only basis,

25 It will be understood by those skilled in the art that different variations on

implementation of the invention are possibie in this regard without departing from the

spirit and scope of the invention.

In one embodiment of the invention, a first implementation of placing a component, the
30 components may be replaced with tags, indicia that identify components, including the
current location of the component in memory and the location in which they appear on
the document. This may be expressed as properties of the component, such as a
category of the component and a unique identification code. Thus, the tags are holding
places for components, and reside in the documents for use upon rendering. The
35 rendering code includes tag locator code 252 configured to locate tags that may occur
recursively throughout a document upon rendering of the document. Upon rendering,

21



20 such a rendering, the docunent would not |ikely distinguish COWREEEMEOI
content fromother content, as it is probably not provided for

modi fi cat i MB036M7Some websites, interactive forms may be mErvsdots2web
browsers. In such applications, there exists content that nay be nodified
by a web browser, but that is-handled separately. The conponentized content

wi Il Ssthe bordpbiiemts M&FBE Mdbred iRt e detunsett I8MoBsdréaibrobY Thdasers suctbas t
will be understood b trﬂ se SE’I |l ed in..the rtt. that different variations on
|l enBhe AT TG, o A QTG RUCH RS websis PRILGtiAN SANET eqar d wi t hout
departing fimanbtrer embodimentd assegmdbimplamentation od plading enecmpbodniydmt of
the in [ ‘ j ol t] : ag . :
omponbaLe ¢ cdnborait it SUSIRGAR b YBicte |98 216/ derkity M B Ponehil 1l st s

i nc? udnagdedds 1¢ the @%ﬁet gt the samponeptand Rdhedength ofcisrgorapanemte Upeat i on

in whi egnddirig, #RPRATdePINg ddif> 8% BERSUNnfiglibtoTel RecEMPORERBHréHh loRRBSH | €S
category of the conponent and a uni que

of the_conponent. such as _

i denti PFE%%*%BQBP'"QE&Q@P%@% ags are holding places for conponents, and
reside in the docunents for use upon rendering. The 35 rendering code .
I ncl udes,; t | t un
recur sy OSSR A RoqrRt Bsk2 fo RE satib S SartipbCon T asta s SRuriif In

r elier they first mptememationothe systeny wouldzaegetio examing w2 entite deewnashard my

Sl o S AR S B 141 Wl g
enbodi Hiefile iataBedraperancaring iteehelon toarding tanssadipgh ifen find Segt s23 4
_conpgnehthé resaitthgcdatant [t i:austeiul:l te pelfefm.alifof theseatsiéps bhee cihenpdodnifior dhé t hat
compon Sauttify i 190 S RideRS] 17 nd SEoaTRlaRontlians bulrdfing &' diikdssa | |
co{%o-n Anmepfis setaineddbat cantainsdberafiset leagthwngi Ingatiaetieach esmppaentdndh@l e, a
progr aabaé.!ﬁénf. af ¥RPdaB TRt 12§.W§§|Eb§lﬂtu§htl)ﬁf'é(§@stéé: ?«h@bﬁ@eftiﬁzeyamgimw 10

the fifpst | ementation, the system would need. fo examnn entire
Hocurrehe 18RRSD ol AP (o ABEHENRS EERGhCWERD fls ROMANSnINaL RS 150 | o5
tr ansgpérmerbe decamént)garnf thet detafdanebe rdanl dirsctiyr ddwildire thredimap dfssomporienty
regar . [ g% S
user ul IEhARtEERAs ABby; by e @5oBided e rereub the Bobshl kiR sHBiRipke g
fi2@ flossfaloiage spasedhan the emdesed dacumemt enent ati on, buffering is
unnecessary. 15 A map is retained that contains the offset, length and

oo JoSSHER S 2B BoeoRRRR b adird) S 8B s R 2T
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configured to map to the location where the component is stored in memory so that it
25 can be retrieved upon rendering. Buffer access code 258 is configured to enable the
access fo a buffer storing the latest version of a component. A buffer may be in the
form of a buffered file, where components are stored and updated and where versions
of components are stored. Updates code 260 may be configured to retrieve changes of
components upon rendering according to timestamps of the components, and possibly
30 timestamps of the tags that identify components to be pulled into the document.

Component update code 262 is configured to control and enable changes to
components. According to the innovation, components are not handled the same as
other content that can be modified in a document. And, as a resuit of their universal
35 application to multiple documents, changes to components must necessarily have
distinct protocols in order to properly update all documents that incorporate certain
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be or gpropagate spdafes iohesmpanentathrougts dodimentsdbat ewtain them. For example,
if a component is updated, and a document defining a webpage is in production, it
25  would be useful to direct the change to the webpage, even if none of the other content
in the document has been updated, i.e., the document has been mutated. Propagate
code may be configured to track which documents contaln updated components, and to
update them accordingly.

30 Referring to Figure 4, a flow diagram illustrating the rendering operation 400 of one
embodiment of the invention is illustrated. Rendering begins at step 402 where a
request is asserted by a user or entity to render a document. Skeleton content is
retrieved in step 404, which includes content that can be modified by a user or entity
that may not be authorized to modify components, for example in a work area or

35 production server, This step is followed by locating components in step 406 to be
retrieved. This may entail locating tags that identify components, or offsets that locate
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whet hepro¢essaetinmedo stap 4046 to further located components. If all componentis have been
focated and processed, the process ends at step 422.
25
Unlike the prior art, the invention aliows the manipulation of components to be
completely transparent to observers of documents containing components, The
invention also allows for robust control during the updating and rendering processes so
that components can be meodified in order {0 accomplish certain goals. The invention
30 allows for the flexibility to work with disparate systems, adapting component related
operations to particular systems.

In some applications, components and other classes of content are transferred among
disparate systems with different encoding protocols. For example, if a component were
35 received from a first workstation at a development server under a first encodmg, and
was {o be transferred to a second workstation that operates under a second
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encoding scheme 500 acco?dmg to the invention is.illustrated. When the component
content is retrieved from a location in Step 418, the encoding scheme of the target
25 document is identified in step 502. This may be in the form of a tag in the skeleton of
the document, or another predetermined identification configuration that identifies the
encoding scheme of the document. Such identification techniques are well known in the
art. Once identified, the component content is encoded according to the document's
scheme in Step 504. Encoding techniques and schemes are well known in the art, and
30 the invention is not limited to a particular encoding technique or scheme. Then, the

encoded component content is incorporated in the target document in Step 506.

As discussed above, the proceés of submitting mutated and modified documents may -
" receive separate freatment. Referring to Figure 6, one such process, process 600, is

35 illustrated. The process starts in step 602 where the deployment of a document -
initiated. In Step 604, the files that have been maodified or mutated are identified. This

25



Meanwhi l e, if docunent B were rendered at the sanme tine as docurregg@ Me
data 15 from conponent X would show up in docunent B using Us encodi &

ef fect, tMeOduoer475% rom conponent X can mani fest itself in PODUMAMFEBes2eNt
encodi ngs sinul taneously. Furthernore, the actual contents of conponent X
Itself- do not need to be nodified to acconplish this, only the rendered

ver si omayobe taceorptished by ideatificafiondagaiassbbiated withsthedie, éootmer ofiethodponent

éo nggﬁie(ﬁ§\9§ﬁn H‘i‘c% sl fBPﬁa‘éf-‘.tsfy@ Fog‘@@éé&&f @&l{rﬁ&% ?JG o‘ﬂ‘r@r otﬁ@ct@“%@ﬁg%ogf it qure
4, onethsfilgpvas @o%me 2he RIPeRES pIRsReds 4o Ster 608 W @ef%th%alen 'ﬁ\ﬁé&wmﬁﬂ ita
i |1 ust ted @ch iNg %neahesmomenmumpbéetmatea dsehiy NS dhat nas ébdeﬂcﬁfodﬁmd n
e ‘%%eﬂ%ﬂ i ARE GOBREnERB ey o B bRIE némAd B e ihonss Ploraefi§ et
or anoSthep 610¢d¢harent ie detetmined Mdmthemtl'[aafll‘el was ahutated.hdf nodlethisi prioeess he
encodi \h, fd‘&ea fo !é l‘éth vd bé h?HH:é‘d’Pi-:ﬂH&t%dar?"\ﬁ
d o4 Py deRbid baa b 2l k|

known In E€nco

te
accor dWe§ m@tatt% ycitensiap @08,§me filg lsﬂeg]oosed in ﬁtﬂ?gamg Thes hagogidisg dad

SChe”eﬂ"l@itﬂ!e\hﬁbh hré%V\fﬂat Ralé Dt modlifbd38rd Sebrhéeanto Bid sta a}éd’fbéﬂﬂet 0 a
m | ar enﬁ ﬁ techni que or schene. Then, the encode corrponent

‘?s i, ted in the target document in Stop 506. As di scussed
above, the process of submtting nutated and nodi fied docunents may receive

ggpf‘[ ﬁm&r§8{§F%mp5?é@§ fggé‘g %aﬁh&@&' rtﬁeg ’cagg)% @H&J?ed’fcﬂ%%?ch a&&%&tﬁévﬁpo s
docume ROMPENENS £an b&] ofgafizesbin atmanner tjzattwmtd oW d&isar ﬁ@@pmmediew
rrut at e@oéﬁﬁnehiﬁeﬂélhg'tﬁg stdrrﬁdsco fants Atl’ﬁe%ﬂ@@xmy\gll@ﬁ/s% ﬁé@ﬁtf@él&%r%952

be,acco at I on

1
P 15, BB RPonGIzAG, SoiRah shd e TRRATRRISPLihe, PRI WA S HRRHING or
ot her shkgletdis. F{bferﬁm fo Bigare 7f an tridexing andvqaeryuépbsmiy 700eis liustratesd. pTle eeds

woul o FePegtony dEE e ﬁgﬁ birfootdd 2¢°Ban'Ba ooyl pRteieditnd moHig, f18' ' ©
conponérigyre)nand configukeds to eonizel thet indexing; searching, mnst edwreantl aver o
Step 6&8m %h% ighd| rﬁaﬁﬁb%@\érﬁénwﬂ%f@mb&?e Hé\béfomén éﬁﬂ It bBuléPéisot he

ce tur nS 1 ste Urt er ave
PS5+ Be IrpRmented a3 & Mare GSnelis Sonirel THOAYR or 1canteqIing GORPaNAIZed e
file i sodeptofordther étities @s2disdissad atwwer dT Imrd positohyeisianseftwanapglicatisn t hat

e oy Bt 1REhhlftsel naads, Bhfmbfiedif Sodiidtedt Bhd ReBRIING of Honipeien® o,

sear chaawelkag mapagp and maintain the components themselves.

25 The repository includes an index module 702 for manéging indexing of components,
and a query medule 704 configured to manage searches for components stored in or by
the repository. The index module includes indexing rules 706 that define the
parameters within which indexing done. in one embodiment, components are stored
and identified in a library like manner with identification tags. Different tagging

30 techniques are well known by those skilled in the art, as are methods for tagging
documents and files, The tag rules 708 define the different tags that can be used to
identify components searched by the query module. The components can then be used
in document skeletons according to the invention. In -.a website and maintenance
application, the tag rules relate to components that are used in work areas and other

35 areas where the componentization of contents are desired. Such tags inciude group
tags that identify certain groups of contents, such as financial information for example.
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when they know the modification state and date stamp of the latest version of the

25 component. If some have been modified or mutated and others have not, a user will
can better choose components for a new document.

The query module 704 is configured to govern search activity, and includes query ruies

720 to set parameters of such searches. The query rules include privileges code for

30 restricting searching of particular components by certain users. The rules may also
 restrict or otherwise define search scope. As components may be restricted to
particular users, it is logical that the component content may be restricted too, even if
used for other purposes. Some components may be indexed, or, alternatively, may not

. be indexed for searching for various application reasons. The query module further
35 includes a search engine 722, configured to search out components based on search
criteria of a user, which may input the search criteria according to a user interface
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well as components that are frequently changed in processing. The delivery module

25 has a delivery suspension module configured to suspend delivery of an event. For
example; an item may be incrementally indexed, where a single item needs to be
updated many times in succession. Or, a large baich may need bulk re-indexing of an
entire area, such as a work area, staging area, etc. In these circumstances, it is helpful
to suspend the delivery event to accomplish these'ta_sks.

30
- Component storage 730 is configured to store components, indexed or not indexed, for
searching and retrieval by a user. Components can alternatively be stored in a
component database 732. As such, components may be stored in a database fashion
for easy searching and retrieval.
35
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containing that date field may be indexed and searched, and can abimﬂ
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Referring to Figure 9, an example of a search query method 900 configured according
to the invention is illustrated. The process begins in Step 902, where a query is
submitted for components. The query is then analyzed in Step 804. Optionally, it may
25 be determined whether access is restricted in Step 906. {f it is, then a restriction event
is imposed in Step 908. Such a restriction event may cause the search to be restricted
‘to particular components. If the user is restricted from performing a query at all, then
the process may end at step 910. Steps 906-910 may be omitted, deperiding on the
application. In another embodiment, the restriction steps may be superceded or
30 replaced by tags on particular components that restrict their retrieval upon a query.
Whether or not restricted, the process proceeds to Siep 912, where the component
storage is searched for components relevant to the query. This is done by the search
engine reading their respective tags. |f there is a tag match in Step 914, then the
process retrieves the component in Step 916. Otherwise, and afterwards, the process
35 proceeds to Step 918, where it is determined whether access to a component is
restricted. This may be useful to restrict changes to particular components, where such -
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25 communication means such as wireless communications.

The invention may aiso involve a number of functions to be performed by a computer
processor, such as a microprocessor. The microprocessor may be a specialized or
dedicated microprocessor that is configured to perform pariicular tasks by executing
30 machine-readable soitware code that defines the particular tasks. The microprocessor
may also be configured to operate and communicate with other devices such as direct
memory access modules, memory storage devices, Internet related hardware, and
other devices that relate to the transmission of data in accordance with the invention.
The software code may be configured using software formats such as Java, C++, XML
35 (Extensible Mark-up Language) and other languages that may be used to define
functions that relate to operations of devices required to carry out the functional
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25 The apparatus and method include a method and apparatus for enabling and controlling
componentized content within documents for storage in a document repository. This
may be done in conjunction with the operation of a website development and
maintenance software application. Although this embodiment is described and
fflustrated in the context of a software application for developing and maintaining

30 Internet websites, the scope of the invention extends to other applications where
maintenance and preservation of data at either a data source or destination-is useful.
Furthermore, while the foregoing description has been with reference to particular -
embodiments of the invention, it will be appreciated that these are only illustrative of the
invention and that changes may be made to those embodiments without departing from

" 35 the principles of the invention.
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WO 03/ 067475 PCT[ US03/ 03952 operations related to the invention. iﬂmcﬂﬁ
may be witten in different forns and styles, many of which are

those skilled in the art. Different code formats, code configurations,
styles and forns of software prograns and ot her neans of configuring code
to define the operations of a microprocessor in accordance with the
invention will 5 not depart fromthe spirit and scope of the invention.
Wthin the different types of conputers, such as conputer servers, that
utilize the invention, there exist different types of menory devices for
storing and retrieving information while perform ng functions according to
the invention. Cache nenory 1 Vi i ncluded in such conputers
for use by the central proces%ﬁﬂfgﬂﬁﬁveni ent storage |ocation for
information that is frequently stored and retrieved. Simlarly, a

persi stent wemethod ofadaniic@yuenmhpysinges cvimgoremntiped oxigpettatis domument

mai nt ai ni L.pf.ar jon that is frequently retrieved by a central processing
unit, butcgfgﬁgg&giéggé#o?poften altered within the persistent nmenory, unlike

t he cache nenory. Main 15 nenory is also Usually included for storing and
retrieving | afajaeceiiodm doayment containing an estiviskeictenand fags thet raference

appl i gat i ghsoraedtiargetr ed to perform functions according to the invention
when executed by the central processing unit. These nmenory devices may be
configured as random access nenor RAM, ,static random access nenory
(SRAM), dynanfl) '?‘éﬁﬁ’tﬁ?&rﬁ"&lﬂ?@?gt‘f?é?%?éﬁ‘ﬂﬁﬂ(ﬂ?”‘ﬁé%’emory, and ot her nenory
20 storage devices that may be accessed by a central processing unit to
store and r et (d)§¥ehtif}ing BhEBE e cdmMBohéts Ricb&mirgStotimddrigint &st 0 any _
particul ar type of nenory device, or any commonly used protocol for storing
and retrievi n? information to and fromthese nenory devices respectively.
25 The appar af}deipipings geemreptwhichhiasihenanged S8 at us for enabling and

controlling conponentized content w thin docunents for storage in a
docunent repogdyt 8h¥ed Ton SsaidBohdifyedoREate BAPHIMBCED &N clrhordlt B@seRt| on of

a wehsite devel obnent I nt.e ftware application. Al though this
enbog?mgﬁ?"f?"d‘g@"@rﬁ°§§?§%ﬁ%"%ﬁg‘ﬁ%§’8§ei n the context of a software

application for devel oping and mai ntaining 30 I nternet websites, the scope
of the i nvent {fpretdeting daidtanneshendiag pbimpateoneonidrd from semeinana roaatiang
preservagjhgn of data at either a data source or destination is useful.
Furthernore, while the foregoing description has been with reference to
particular enbodinents of the invention, it will be appreciated that these
are only il udingarperating seid reirigved component aontent ime Agedoawnesd. nade to

t hose enbodi nents w thout departing from 35 the principles of the

i nventi 08, 1R} mathod according to Claim 1, wherein step (c) comprises the step of:

+

15 identifying a component by analyzing a component tag according to a category
and a unique identification indicator.

3. The method according to claim 1, wherein step (e) comprises the steps of:

checking whether said corresponding component content is located in a
buffer; -

20 if said corresponding component content is not located in & buffer, continuing
on step (f):
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et sphercaien.

0 7, AUG 20M REPLACEMENT CLAIMS 1. A nethod of dynam cally conposing. a
conponenti zed el ectronic docunent conprising steps of (a) receivmﬁgAU52mﬁ
docunent containing an entity skeleton and tags that reference 5 to
conponents; (b) locating conponent references in said entity skeleton; (c)

| dentifying one or nore conponents according to conponent tags; (d)

determ ning a conponent which has a changed state; (a) based on said changed
state, mapping to a conmponent content 10 corresponding to said determ ned
conponent; (f) retrieving said correspondi ng conponent content froma nenory
| ocation; and (9) Incorporating said retrieved conponent content into said

docunent, 2.if {8 ¢Bpieapdnding Qoficrd id Rokledl iM al bufféie detaimirileg wiktharaad | ses
e ot PedifespbRal oA GO RN ot v21 N0 8 conponent tag

according to a categor a unique | I'cation Indicator. 3. The
met hod according to claim1l, wherein step (e) conprises the steps of.
checki ng. whetlheais aicdrespondingondntegt de nquadaded, Huert eatricving caixt aghdiated

buf f er; ' i i CHPMRL t located In a
buffer, %‘%ﬂ?{"}ﬁﬁﬁgn&%&lﬁgt ep %???332 07 'ﬁ%%M&gFf(éggﬁg correspondi ng

content Is located In a buffer, determ ning whether said correspondi ng
conpohent corf eAid ¢riespeadingmestreNent corigng I Bet urdipdi hgncermtipging; @n

updat ed, stbp@). retri eving sai d updated conponent content from said buffer
and continuing on step (g); and 5 if said correspondi ng conponent content Is

not updated, then continying on .stop (f). 4. The t hod accordin o Caim
1! whor b e @l 2559 NG ARG de S S BRI OR AP HRAI A Miox: and
gr aphi cakerdat eontaininghtextarichgrphicabdatang to C aim 1, wherein said conponents
are shared with 10 other entities to provide universal consistence anong

docurrentg_ t'Ikhata.'t mle%t% g%grtdﬁ'lg Poabijai%o?}’&ﬁ&%ﬁ sald components are shared with
10  other entities to provide universal consistence among documents that incorporate
said components,

6. The method according to Claim 1, wherein sald entity skeleton is configured to
contain references to components in predetermined locations within sald entity

skeleton.

16 7. The method according to Claim 1, wherein said entity skeleton includes non-
componentized content within said entity skeleton.

8. A system configured to manage content componentization of elactronic

documents that share common content, each of said documents having an entity

skeleton comprising componentized content and tags that identify said
20 componentized content, said system comprising:

& content control module ¢onfigured to manage content;
an editing application configured to manage content editing;

a component control module configured to manage components and to track
~ changes in states of said components, wherein each of said components has its
25 corresponding content;
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6. The nmethod according to Claim1l, wherein said entity skeleton Is
configured to contain references to conponents |In predeterm ned | & AJb 2008
within said entity skeleton. 16 7. The nmethod according to Claim1l, wherein
said entity skeleton includes non- conponentized content wwthin said entity
skel eton. 8. A systemconfigured to nanage content conponenti zation of

el ectronic docunments that share common content, each of said docunents
having an entity skeleton conprising conponentized content and tags that
Identify said 20 conponentized content, said system conprising: a content
control nodule configured to Manage content; an editing application

configured t i Lk Ag. 0 figured
o mnage. cogbhieara ahBlied hhRthe PdeAEp SEfbnig P loiily Brsal | o

wher ei n @FRPENtSH'Y conponents has Its 26 corresponding content; 0 7 AUG
2006 a repository configured to manage | ndexing, searching and retrieving

of said com%@&mn%@t&a@m%ma&@@gt@e édHip&ikrite, Store indexed

conmponent s; erein en a conponent |s up each and evéry of said
docunents 5 that reference said updated conponent is autonmatically updated
upon renderi ighergin when & eqrapensitde dipAgtacs earhiandsevein afsaid dapumestsosi t ory

CONPIg S QRatrefdrBf6X saidUpdbfdCiMpdhent s hotonRliRaRy GSIaREed epbn irékiringg and a
guery nodul e configured to manage conponent searching. 10, The system
according to Caim8, further caonprising. a version nodule _io configured to
i ndi cat &-stTAeSYRHRBacaeIdne ihGaiay & wheein sridaiererRiteny corerigssnindeki . The
syst em anédulgicanfihored toi Maagd cdrhpenerttdnidexisg agd a quargl mpaBe tconfgired

confi gurtg%é&g%ew%eq?g%ﬂﬁ@bhavi ng website content, said devel opnment
ively

server eing co nica nnected to a gl obal network which can be
accessed by wusers. 15 12. The system according to Claim38, wherein said
| ndex noidul eEThmrsygteam amopdingrte Chalex i8n fudben compgising tagerskes oooddted wit h

| ndi i duRlhRGQEAABGiSate 3RMs IMBRARION st YordibR ittoRAlErCof BBGAESn&RTPONeNt

searching by setting paraneters according to one or nore query rules. 34

- 14.  The system according to Claim 8, further comprising a development server
configured to develop documents having website content, said development server
being communicatively connegted to a global network which can be accessed by
users.

15 12. The system according to Claim 8, wherein sald Index module managea
component Indexing according to tags associated with individual components, and
wherein said query module manages component searching by setting parameters
according fo one or more query rules.
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