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Conmponenti zed Content 5 Background The invention generally relates to
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30 for efficiency and quality control has become difficuit. ’

In response to these problems, system applications have been developed for managing
website development. 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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accomgplplishtdens, 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.



this in an el egant manner. 5 Brief Description of the Drawings Figure 1
illustrates a conputer network system for website devel opnent in accordance
wi th the wowansisoh; 10 Figure 2 illustrates a nore detail edTaiSeswaE2 a
docunent content control application of Figure 1 in accordance with the
invention; Figure 3 illustrates an exanple of a conmponentized docunent in
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& is a flow diagram il | Bsief Deswyiption ofithe Dyawingsess in accordance with the
invention; 30 Figure 9 is a flowdiagramillustrating a searching process
in accordance with the invention. Description of the |Invention 35 The
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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
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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 context of electronic
30 documents. Documents have a formal definition in specific languages, such as XML
language. 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



rul es may include placenent paranmeters for |ocating the conponents,
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develc%?ﬁgor%ntmhaf ahiesh icBnfent that is shared with other documents that have the
same references. Also, the invention provides the ability to share components with

75  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
entities 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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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. [f 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



10 content may be inaccessible. The system di splaying the conponenti zed
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submtted to a staging area or areas. In the staging area, the content
changes may be conbined. 15 Fromthe staging area, the changed content may
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where the skeleton of the document or the non- \C/omponentlzed 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 components that it
contains are not changed, the components need not be submitted with the document.
‘The original, unmodified components will be used automatically. This can extend to

files having sub-components as well.

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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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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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 two 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 area, its timestamp is
updated, and it is submitted to 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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75 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 to 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 airline 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 to appear mutated, signaling that the
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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 multiple 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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devel R eIQQP\%{‘) &nia@fwmﬁﬁ@ﬁu%?%%%%ﬁxw otf my % P sent 4o ot her
devi ogab browsers, and a backing storage 111 for storing versions of we site conten e
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.

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 to operate as if it were multiple servers. Document content
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or entities associated with the deploynent of data to execute scripts.
Custom systens nmay be witten to generate other files or configuration
files to weomed7by the production 10 server. The devel opcgniSoyedser 104
may be coupled to a website production web server 124 via a network 123.
Network 123 may be the sanme network as network 106 or a different network,

such as a LAN. A The b server u fiRf or an
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or oflevaoprnsht ameeditingef demienbpeesrdingdovae inveAtieBnds the website content to

t he production web server 124 which then provides Internet or intranet
access to the website, depending on, the stem config tj o t k 123
may Qeplayy dagmon 4181 mawt Qa'tnﬁlﬂijseép i@épec"ﬁapm%?ﬁ Sfeh\;a%regb?nﬂodgr\}% o.pYn%lt
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procg i A8 i ' prexecart o WiGUsterhhsystemsmput er s
or dg(sl%ﬁgtée%%3&33'%%@&/@%@%5%&!8%@%%2%@% rﬁl egs, orﬁﬁez)({ %fé Eﬁr?ﬁg{ign The
pr ocewyobe weijtenrie lgenerate otherilesiopragigsaiion Hies 4g besss Np nenmory  and
g(ﬂnfg pd to deploy data in order to enable the client systemto control

e website production server 124. Cient webserver application 134 is

configured to access the client database and to provide th cIienH
pr oc gnsadewdldpmaat servend Dddnay ba ciapigrhiea veebsiter RI0gYCtien er 1|t a

tables, b oK N RUBEM&SPHE e safRirbtfe &Y ndiestrn 0616 ardijferdrio be
conf i"ﬁ‘h?@gﬁ'ﬁ% gﬁaﬁl et e aepl oyment of netagata and t o]
C T emetuiorkabueias 36 AN Triewols sareY 4 20uBa Ao i ipt ARE kifEmEFbhah
ES a”%ggéﬁéftg\éé? AHePA \Aféb%'itéﬂg r@é?])dai Bbamstezbon dine Wibidd éNidlel \Webtetioregnand
ase tabl es are maintai ned. et . Vil SRBP nts
develiRipareti he davelgpmsn WW%@MQB%%%%'@?e@é‘%@ptﬁetﬁ% Fgrgre‘\J/e'r 1\8%6 These
t enplsahes ARdwhizhablen proviges mtermiet ouindeaney acerss toltheyrehsiendeprndiRg /8 its
website. d1ent 12 i qelient daidbdseal 36 tedtudes
del téﬁ?ﬁ%eﬁ%@ggéa}a@%ab ggdrga{%gg@gﬁgleg%%nentl content used in -
develwigimajed inidaveloprent sefVeEMS4t es. I n one embodi ment of the invention,

e conponentization process occurs in the client systemsimlar in nature

enbodAeTHER e sl pA G gk Al My fElo 0 B Ad5iRRe st Brfrc, Tet
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, delta 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 to client systems as database content where delta tables and base
35 tables are maintained. The templated data may include components developed in
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where conponents are incorporated i nto docunents as the r [ |
other 10 website content. The invention is not limted %/oaaepglrj'?! Lzlhz(rj e
| ocati on Wore3/emmponenti zation to occur. Enbodi ments may wamyusapedszi ng to
applications. A base table nmay be established in client database 136. The
base table may be a snapshot of a staging area | ocated w thin devel opnent

server 104. These base tabl es t [
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cont At ad8aie! r%%?f)be S0iAEREATH it hiBiodbBE 0 TRRNeAe tdisls Magiiaap on a
websit € t ocessor may I nclude client deplpy-applicati 341
t hat smagshet afenslaging:araaloraied ingave Qi’é'b?'ﬂyser\ﬁ%reﬁé‘ﬁ ﬁg,eg géﬁ?@'& 1
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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 location. The client computer includes a CPU for
controlling the inter-workings of the computer and a modem connected to a network 123
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a work area may be defined nerely as a set of files that a user at a client
or devel opnent conputer has authority to access. 10 If on a separate
conput er ,wWpto3ms145 be apparent that the client processor i Crarsogmosnnal

and that various nodifications may be nade to it. Data can be stored in the
dat abase, or may optionally be stored in data files, which gives a user an

organi zed way .t o stor - i drindiude aa
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cont deNelopmert gasprutenbas AMNNDLIP 8¢G8%8s, creation times, extended
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information related tqQ the ' L Chi Gl o NS teAvaritidnae
presé@n @ﬁ@@ﬁ’fﬁt%r?owqﬁ% 'Fﬂﬁ‘gﬁé%@b? Béﬁtﬁbﬁ@eaﬂqug rg(?\éS%SQ "Elr ea, There may
be difdl enavaribysesodificationssmay dleumiadg ol KDateeean besigiedgndne fatahase.
edition ar r ayiel igivesbh &iski ba crgahizedivet td stossed by
per 385?%(206%8?@%% %ﬂ?o?r@i é\?‘%lfﬁ&v{@g cor?tent tj ngx\gr éf fg.inl e%3$&ﬁ aﬁpégal use
i n adatbsThe clientragesepr A% AISeCkde canventigngl QPEAINg BV S BT Y Rese wor k
{3 | efvihfoRssrieeivafy eoatart fiom tholdawehmient sentardd fositer slevplopsaid such
as a webnmster, may review content 35 subnmitted fromwork areas within a
st agM@iN@ea or an edition area. Since the work areas are generally areas
for creating and mai ntai ning content exclusively, the staging 15 WO

03/ 07475 BCT F hOROALARS dTean kabitesyriiletswdtam. ofhg
asse%biwl 8“%%@?%%@8%81 ;ﬂg(f)é‘r%td:%‘ftﬁ Béo c%esi gntﬂt he ibgsé%ﬁe”ﬁi)érep%ieglnﬁlggur ed
as r embsitaldevelopmeiistysiam 1800hHEi RIPESR 'BHENY Médh may t hen Eossi bly
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changes that y be n eq. .. p B dvelopphentne
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Syst eofth@fe 1106 dnablax thef meragementrnd manipyeken gdigs e TRaRCKHEISIEGFs to
modi f1MI Otig‘\:?vhce?gttﬁé.'hlel%ee{rﬂf orrdspohding 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, extended attributes (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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publ i shed. The automatic storage and possibly nodification of data upon the
occurrence of certain events nmay be desired in order to preserve data
produced W0 03061323 Wi se nodi fi ed duri ng devel opnent or nai RCENSNYE396f a
website. This way, 10 different versions of content may be preserved and
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ogr ans re eae r attrlbtesvvl hnot

suf f @omputed by examlnlng the mutation and modlflca’uon tlm s of all ot its'su compone t
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

95  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 subcomponents, 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 requests 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 apphcatlons may ask the system for the
timestamps repeatedly, rather than go to the trouble of asking for them once and
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degraded performance. Conponent, subconponent or other docunent content may
be submtted froma work area to a staging area for review. Upon the
occur r encwOaB/06aes subm ssi on of data, 10 metadata associ &CedSws/039ssuch
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original version. This way, different versions nmay be preserved and.
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above reg content nodified in a work area. This is because
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depl Oggcepted 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 tables 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 control is
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Referring to Figure 2, a docunent content control application 118 stored in
menory 112 (Figure 1) is illustrated in nore detail. The application 118
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220 t he docunment content control application or nodule 118 i ncludes -
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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 priViIeges 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, sofiware code defining graphics rules
216 for controlling 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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5 includes conponent placenent code 222 for controlling and enabling the
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privil ege80moder4224 that may place limts on certain pl aPemarsvz 0362 code
wi thin a docunent according to predetermned rules. Privileges may give
different users or entities various privileges for defining the placenent
of conponents and may define rules for sharing or otherwi se 10 defining
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25 to the component parameters, such as privileges to edit or otherwise modify the
content, and other restrictions. According to the invention, these components are
defined by the parameters of their mapping location as governed by the content
mabping 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 below.

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

19



Security code 240 is included to provide security protocols governing
access to 5 conponents. Security entities such as password protection code
242 and pwDwdlewyes sharing code 244 are included to provi adeTases/s398t t h t he
protection they need to guard their access privileges. Content rule code
246 is provided for controlling and enabling editing of conponents,
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t he adiaging@nd edition doasoent may be configured so that the conponentized
content appears differently

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
relates 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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fromthe skel eton content. The conponents may be distinguished by appearing
in italics or other font that is distinguishable fromthe other content.
They may wbag/neppear 5 as a different col or or shade thanPotrhisn3/ent ent to
di stingui sh the conponentized content from other content. According to the
I nvention, the state of the conponent can be ascertai ned upon rendering.
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curre onent ocation in which they
appeaas automaieaﬂtoupmmndermgs may be expressed as properties of the
conponent such as a category of the conponent and a unlque I dentification
code.
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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 possible 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,
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I n anot her enbodi nent, a second inplenentation of placing a conponent, in
pl ace of a conponent in a docunent, a void is left. To identify the
conponentwoOaBletaht is 5 needed is 1) the offset of the eowrusa®esaAnd 2)
the Il ength of the conponent. Upon rendering, the rendering code can be
configured to pull in conponents froma |ocation according to mapping"
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25  can be retrieved upon rendering. Buffer access code 258 is configured to enable the
access to 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 conirol 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 result 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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application. Changes to conponents and ot her content may occur on the
devel opnent server by a user or entity having proper privileges. They may
al so occuwomn/oer4ci i ent 5 system 128, Figure 1, by a user @cTarsbd/odpshavi ng
privileges at the client |ocation. Wherever it is |ocated, |atest changes
to conponents can be stored for efficient access. According to the
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accordingly. 30 Referring to Figure 4, a flow diagramillustrating the

rendering operation 400 of one enbodinent of the invention is illustrated.
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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 contam 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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25
Unlike the prior art, the invention allows 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 modified in order to 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 encoding, and
was to be transferred to a second workstation that Operétes under a second
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means for translating such encoding so that it can be universally applied.
As an optional aspect of the invention, a transcoder is provided to

per f or m swoh3memetli ng translations. I n operation, a conp@cgnisosresssbhe
received at one server and translated 5 into a universal encoding. The
conponent can then be operated on, nodified, updated or otherw se changed,
and strarapatibile ensadingsaiconfiic wanlst exist. skimasid be usedily herefores to pooyide ent

can beném@%.at@%stdﬁngns@w%ﬁbaa.r@f sbNfat & &84 b%enﬁ%@m/ gggma(e%aan

A d

FF ans CBUBa2E BSBGe o AhNe: AP URA A FRRSRARE it PJoVHSm b H e ahely heodigh

docgmi::r:ﬂnsteh@hscdntapematm»réI .a ct bmpoarahmiay, be rguedssl at onesensttany urér(szlat@tjawed
0 e a I’ COoal en

SOl PO 10 o PR g oL RN A

appearoruothewaaechangeds and storachedt transmissiotita@nothdrasamet és desiredctieent B

Ver e Rt 6&n?@%a?%@e& I BNhcBAfY Bithe far 8%9% #gné@eb[(ﬁ,@jcorrponent X

woul d show up i n docunent using B s “encodin ect data from
conponent X can manifest itself in two different encodi ngs sinultaneously.

Furt Peﬂ(dmr(ﬁn gttbeorrcémbdlodinombtestt theoihveatiponeabd ohbﬁﬁh‘fayd@lstSQie ﬂéﬁ@bdd@dbte R

- i fi | ons nts

R O T L Y ?@mﬁ%ﬁnsﬁﬁﬁﬁﬁi aftapal oM ace

i s notFoxg@asplensupnoseaa componzot ¥ris edintajedin dooquaatst A>and-'af amd |bn§h Ao

Fi gur @ik B it hddTa R EHEANER0OANE! WhARDRLUGAA % fondiied Shaa 1Rh: &

encodi ng. scheme accor)?wg Invention is 1llustrate

conpoﬁgﬁfam% A &@fﬂﬁ%%t @prelabl'ﬂ docygnt dnusingsiegumant, Atsh%n@?ﬂ!@ﬁil ng

;sche;rMeﬁnWHﬂ&a ,tindgetimaht Bowelré?tf‘éndlér]?ddﬁrthegsaiﬁe Itlméhgrd&ﬁﬁnetﬁm Sthgedatae in
or. an

oS et o Bhaho BB g sREH LB RiumeliE ASPHETE hoffingl 38 2fiket e dalai ng

schemfragh ¢arepdoeninncanSoamifiegeritselfi tmntwondiffecénti gnesdings sivalltakemyaty.i n

the @iLﬁThe%%?e'ﬁ\%rﬁdt&éleébntéH% ESH& d;“?rhts%ﬁt d ﬁo?ﬂ&é’&i?g b%cl?l%ﬁfeﬂgtot °

t he docunenﬁ heme in nco

wel | RBIERRAIS ttm§ Ay t%deﬂégﬁﬁ’ev?'ﬁmﬁ PBH"'Q goﬁﬁmqrﬁn“’t éﬂdt% C@%@!ﬂtthéul ar
encoditragsteddu formes of canpenent Xhameréfoee, dsic oggsk ROAGIONESed RN ariovs

r t docunment in St ep 506. As discussed above, the
p?g %E'Cgéﬂgslﬁ)ﬁ\cg)ﬁ%ﬁégﬂggat ed and nodi fi ed docunments nmay receive separ ate
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M54 ho((!f%)cument 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 treatment. 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 modified or mutated are identified. This
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known in the art for identifying properties of docunents or other objects.
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25 The repository includes an index module 702 for manéging indexing of components,
and a query module 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 include group
tags that identify certain groups of contents, such as financial information for example.
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Area tags designate conponents that were used in particular areas of the
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can better choose components for a new document.

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

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 componenis 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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WO 03/ 067475 PCT/ US03/ 03952 application 724. According to the invention,
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example, an item may be incrementally indexed, where a single item needs to be
updated many times in succession. Or, a large batch may need bulk re-indexing of an
entire area, such as a work area, staging area, efc. In these circumstances, it is helpful

to suspend the delivery event to accomplish these'tasks.

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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35 28 WD 03/067475 PCT/ US03/03952 Referring to Figure 8, an exanple of a
conponent i ndexi ng nmethod 800 according to the invention is illustrated.
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804. The properties of the conponent are then examned in Step 806, so that
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Step %]l]ﬁmittt&? Port&?nponents. The query is then analyzed in Step 904. Optionally, it may
25 be determined whether access is restricted in Step 906. If 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, depending 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 Step 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 communlca ion means such as wiréless communications.

The invention may also 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 particular tasks by executing
30 machine-readable software 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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ot her devices that relate to the transm ssion of data in accordance with
the invention. The software code may be configured using software formats
such as Jwoaz/oem¥y; XM 35 (Extensible Mark-up Language) amdTaiSh®o3ossanguages
that may be used to define functions that relate to operations of devices
required to carry out the functional 30 WO 03/067475 PCT/ US03/ 03952
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preservation of data at either a data source or destination is useful.

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
illustrated in the context of a software application for developing and maintaining

30 Internet websites, the scope of the invention exiends 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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Furthernore, while the foregoing description has been wwth reference to
particul ar enbodinents of the invention, it wll be appreciated that these
are only wbloagtT4as i ve of the invention and that changes may/uses/o®de to

t hose enbodi nents w thout departing from 35 the principles of the
invention. 31 WO 03/067475 PCT/ US03/03952 Clains 1. A nethod of
dynam cal | y conposing an electronlq%ﬁﬁéﬁéon of a docunent conprising steps
of : 5 receiving a docunent contai ni entity skel eton and tags that
reference to conponents; |ocating conmponent references in the skel eton;
|dent|f%*ng conponent s accordi ng to conponent tags; . determ ning mhether a

conporlet Metod Rhdyramically §§mPQ§mSa?§b@l’e§H0ﬂ'ﬁé/e§$'aﬂ of afgepment compsisitshent

conte@{edsqsfat ed at a mapped |location; retrieving conponent content from
ped location; and incorpora the ¢ oneni cont i, Nt O e docunent.
o She ot FRRPMBEG ORBMEG ORI SihenthhSkaBIn AJR igot MR CsienaR o

,| ncI ugempondnts; i f yi ng a conponent by anal yzi ng a conponent tag according to

a category &%PQ c%ﬁlﬁﬁﬂeg\'t'f?}‘bm%bflnﬁ?éél%?ef ?‘dl cator . 3. The nethod

accordi ng er conprisin ter mapping to conponent
content, c lM@gmmentSr@C@wﬁ@ﬁ@ﬁ@m@neehtaQSs | ocated in a buffer; if

boen COSBGﬂﬂﬁﬁﬁ'mﬁgw‘bt'é@rc%‘ﬁ?ﬂ‘??ﬁém e e The eant ont
PEBn. oo bBaRed Shaht stlS FRBPEGaIFoHR e{ﬁeoefﬁnﬂ‘cg?ai €4 piibre ioFatient ent

i s not upda&tadvmgfwmps@entemntmgntfrbm mapped éotationnbadt from a mapped.|
ccati orgordtin mrf]h od @Bﬂe?ﬁ LR i@t Linthrer fid tﬁ&:ﬁ%é s a

docunent con ure containing text and graphrcal d'té ‘a.
5. A net hod accordl ng to Clai m 1 wherein the conponents are shared with

ot her g ent 'Thleer%eiﬁbd)é@&d)r%zg}'m \él%l"r’ﬁa1 WRBHIR GOy MIPING SHAPIRESInERRfes
i ncor por ?.tf onen

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

3. The method according to claim 1, further comprising,

after mapping to component content, checking whether the component content is
located in a buffer;

if the content is located in a buffer, determining whether the content has been

20  updated;

if the content is updated, then retrieving the content from the buffer for
incorporation into the entity skeleton; ’

if the content is not updated, then retrieving the component content from a
m a p p e d Il o ¢c a t i o n

25 4. A method according to Claim 1, wherein the entity is a document configured in an
XML format containing text and graphical data.

B, A method according to Claim 1, wherein the components are shared with other

entities to provide universal consistence among documents that incorporate
components.
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WO 03/ 067475 PCT/ US03/ 03952 6. A nethod according to Caim1l, wherein the
docunent skeleton is configured to contain references to conponents in

pr edet er ivoad/ob@ecat i ons within the docunent skel eton. 7. PATMES0H0IYS2
according to Claim1l, wherein the docunent skeleton includes non- 5
conponenti zed content within the docunent skeleton. 8 A system configured

to magage MheetrsPasestdinkaio CRiaf1,aadrent thy dbdument skdiétdn i$ kehfigl@deo
comon contentaéncoqu siNg: accont egt co{gltrol nodul e'CﬁPnfl.%red. 0 r%nage
content fofOUNpF e CABPARCRLs {1y eqgheirugeds IPcabinhs Within 1he
manage thedediumengskdletonont ent; and a conponent control nodul e configured

t o mapage t 6 J 9. A
syst o acoar P ARAActgiila @ Ciaht f, whoRR9ER Wleahahr kol MRt on 1 ed 1o
nmapagSOMPENeRiESd sentgRbwiBinthedopyment skelgtent s, 15 and a conponent
storage configured to store indexed conponents. 10. A systemaccording to
Claim,8 further conprising. a reposjtory configured to nage. t he indexi ng
and s8ar chry BRTCEISRERT do M I CamBpyenikAtoy ofreqmiamb b IS
conf i thatshateocomnegecomtent, codeyirisingof  conponents, and a query nodul e
configured,t | &;’%3 ording to
~Caim8 fu?t gr'f@lﬁg%g\gr?)gﬁ]ogﬁﬂﬂé'ag?rg{gggl or@%@tggfa icgé?eerﬁ%?%&ﬁe;ﬁégs%ﬂegﬁﬁ ndexi ng
ah@ sear chARgIincapRlisatian sonfigyred e paznags herrdiling obeontaale angodul e

confi gur edat goripoASEt EBRroINARYURI cOAfigureaPRNRIZhAgaCESHPbAEE Cades track
associgted wth individual conmpo en%s and a. verSion nodul e conf lﬁgrsed to
| .

i ndi c§t'28hd &Pate and'Uersion 8ft &l Echponent :9hnd a quedyMRBORE

configured to nanage searching of conponents, the query nodul e havi ng query

rul esgconfi §féhnt : LQg conponents. 12. A system
accor di ng ﬁgéif al r%%ﬁaﬁé\kﬂ@%?ﬁm%‘é@‘@%‘?n&ﬁéﬁ%h figured to conponentized
content, tBaeppstter eenfigised dorinarrdethe indexing epddetiswng ©f commnents,of a

dosumenl skel@mpohavi NGtepageNtcAniuRds tdakibleninddxE@MRIMPbhEATS.
content to 30 be incorporated into the docunent upon rendering. 33 WO

03/ 067475 PCT/ US03/03952 13. A systemaccording to Claim8, wherein the
systeDi s Amystgurasgotding to Cpaimeth furtherwehyrisingzont ent, the system further
conpri si ng p r LLgu ~devel.on . i ng
SonE! <! AeHBURL AR uREN 8 i I aHE SRR S T Ao
the repository having an index module configured to manage the indexing of

components, and a query module configured to manage searching of components.

20 11. A system according to Claim 8 further comprising:

a repository configured to manage the indexing and searching of components;
the repository having an index module configured to manage the indexing of
components according to tags associated with individual components and a version
module configured to indicate the state and version of a component; and a query

25  module configured to manage searching of components, the query module having query |
* rules configured to set parameters for searching components.

12. A system according to Claim 8, wherein the system is configured to
componentized content, the system further configured to develop documents composed
of a document skeleton having content and tags that identify componentized content to
30 be incorporated into the document upon rendering.
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conposed of a docunent skel eton having content and tags that identify
conponentized 5 content to be incorporated into the docunent upon
render i ngwo 03467475 PCT/US03/03952

13. A system according to Claim 8, wherein the system is configured to
componentize website content, the system further comprising a development server
configured to\develop documents having website content, wherein a document is

- composed of a document skeleton having content and tags that identify componentized

5 content to be incorporated into the document upon rendering.
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