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CONTENT MANAGEMENT SYSTEM

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention is directed to a system
including apparatus, software and methods for organizing
content from a variety of sources to be presented in a unified
manner such as on a Web page.

[0003] 2. Description of the Related Art

[0004] The World Wide Web (“WWW?™) has quickly
become the vehicle for delivery of information inside and
outside of organizations. Inside organizations Intranets
deliver information to workers in an easily accessible man-
ner. Outside organizations the Internet delivers information
to the public at large. Information is delivered in units
referred to herein as content. Content is basically any item
(in whatever size or demarcation is most useful) of infor-
mation, be it textual, graphical, audio, executable, or other-
wise delivered to a user or viewer. Content is delivered by
“web servers” in pages using embedded formatting tags
readable by programs called “browsers.”

[0005] In general, content on the WWW is created and
maintained manually either by a dedicated “Web Master” or
by some knowledgeable person in his or her spare time.
While some attempts have been made to automate the
creation and maintenance of web pages, these attempts have
been limited. Currently, there exists no system for creating
and managing content on the WWW that enables content
creators, such as graphic artists, copy writers, programmers,
and editors, to create content for the web using tools with
which they are familiar and not have to worry about inte-
gration of their content into Web pages. Further, no current
system places content into a structure which enables auto-
mated management.

SUMMARY OF THE INVENTION

[0006] Tt is an object of the present invention to provide a
content management system that allows content creators to
work on specific pieces of content with familiar tools while
maintaining the content in a format native to such tools.

[0007] Tt is yet another object of the present invention to
provide a content management system that facilitates the
separation of tasks into logical units.

[0008] 1t is yet another object of the present invention to
provide a content management system that places content
into a logical data structure separate from organizational and
formatting components simplifying maintenance.

[0009] Tt is another object of the present invention to
provide a data repository that facilitates retrieval and modi-
fication of information.

[0010] Tt is another object of the present invention to
provide an automated content management system for web
sites that facilitates creation and maintenance thereof.

[0011] Tt is yet another object of the present invention to
provide a content management system that facilitates
dynamic real time creation of web type pages.

[0012] The above objects can be obtained by a content
management system comprising: a repository separately
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storing content, an organizational component of the content
and a format component of the content; and a content
management system server that accesses the organizational
component of the content and creates a display of the content
based on the organizational component in accordance with
the format component of the content.

[0013] The above objects can also be achieved in a content
management system for dynamically creating world wide
web pages comprising: a repository separately storing con-
tent for the web pages, an organizational component of the
content and a format component of the content; and a
content management system server that receives a request
from a web server for a web page and, in real time, accesses
the organizational component of the content and creates a
web page for the content based on the organization compo-
nent in accordance with the format component of the con-
tent.

[0014] The above objects can also be achieved in a method
of dynamically creating a web page from existing content
comprising: storing content of the web page in a format
native to the tools used to create the content; storing a
separate format component of the web page indicating how
to display the web page; storing a separate outline of the web
page indicating a hierarchy of the content on the web page
and the format component for the web page; and when
requested assembling the web page, in real time, by access-
ing the outline of the web page, retrieving the content and
format component referenced in the outline, organizing the
content based on the outline of the web page and formatting
the content based on the format component.

[0015] The above objects can also be achieved in a com-
puter-readable medium encoded with a data structure for a
content management system separating content from an
organizational component and a format component thereof,
the data structure comprising: a table indexing sites to a site
ID; a table indexing a document to the site ID using a
document ID; a table indexing an outline to document ID
using an outline ID; a table indexing at least one section to
an outline ID using a section ID; a table indexing content to
each section ID; and a table indexing a formatting compo-
nent to an outline ID.

[0016] These together with other objects and advantages
which will be subsequently apparent, reside in the details of
construction and operation as more fully hereinafter
described and claimed, reference being had to the accom-
panying drawings forming a part hereof, wherein like
numerals refer to like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a block diagram of a web based content
management system in accordance with a preferred embodi-
ment of the present invention.

[0018] FIG. 2 is a conceptual diagram of a web based
content management system in accordance with the pre-
ferred embodiment of the present invention.

[0019] FIG. 3 is a block diagram of the web based content
management system shown in FIG. 2.

[0020] FIG. 4 is a data structure for a web based content
management system in accordance with the preferred
embodiment of the present invention.
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[0021] FIG. 5 is a flow chart for the migration of existing
content to the content management system in accordance
with the preferred embodiment of the present invention.

[0022] FIG. 6 is an example of a website organizational
model.

[0023] FIG. 7 is a flow chart for the migration of new
content to the content management system in accordance
with the preferred embodiment of the present invention.

[0024] FIG. 8 is a flow chart showing the assembly
procedure in the content management system in accordance
with the preferred embodiment of the present invention.

[0025] FIG. 9 is a flow chart of the personalization
process referenced in FIG. 8.

[0026] FIG. 10 is a flow chart showing the trigger proce-
dure in the content management system in accordance with
the preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] Reference will now be made in detail to the pre-
ferred embodiment of the present invention, examples of
which are illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout.

[0028] The detailed description which follows is presented
in terms of general procedures and symbolic representations
of operations of data bits within a computer memory,
associated computer processors, networks, and network
devices. These procedure descriptions and representations
are the means used by those skilled in the data processing art
to convey the substance of their work to others skilled in the
art. A procedure is here, and generally, conceived to be a
self-consistent sequence of steps or actions leading to a
desired result. Thus, the term “procedure™ is generally used
to refer to a series of operations performed by a processor,
be it a central processing unit of a computer, or a processing
unit of a network device, and as such, encompasses such
terms of art as “objects,”functions,”subroutines” and
“programs.”

[0029] In general, the sequence of steps in the procedures
require physical manipulation of physical quantities. Usu-
ally, though not necessarily, these quantities take the form of
electrical or magnetic signals capable of being stored, trans-
ferred, combined, compared or otherwise manipulated.
Those of ordinary skill in the art conveniently refer to these
signals as “bits,”“values,”“elements,”‘symbols,”*“charac-
ters,”“images,”‘terms,”“numbers,” or the like. It should be
recognized that these and similar terms are to be associated
with the appropriate physical quantities and are merely
convenient labels applied to these quantities.

[0030] In the present case, the procedures are machine
operations performed in conjunction with other machines
and possibly human operators. Useful machines for per-
forming the operations of the present invention include
general purpose digital computers, routers, switches, and
other similar devices. In general, the present invention
relates to method steps, software, and associated hardware
configured to process electrical or other physical signals to
generate other desired physical signals.
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[0031] The apparatus set forth in the present application
may be specifically constructed for the required purposes or
it may comprise a general purpose computer or terminal
selectively activated or reconfigured by a computer program
stored in the computer. The procedures presented herein are
not inherently related to any particular computer or other
apparatus. In particular, various general purpose machines
may be used with programs in accordance with the teachings
herein, or it may prove more convenient to construct more
specialized apparatus to perform the required method steps.

[0032] However, one of ordinary skill in the art will
recognize that there exists a variety of platforms and lan-
guages for creating software for performing the procedures
outlined herein. One of ordinary skill in the art also recog-
nizes that the choice of the exact platform and language is
often dictated by the specifics of the actual system con-
structed, such that what may work for one type of general
purpose computer may not be efficient on another type of
general purpose computer.

[0033] One of ordinary skill in the art to which this
invention belongs will have a solid understanding of web
servers, hyper text markup language (HTML) or other
markup language, database structures and the ability to
program general database systems as well as create web
pages and CGI scripts. It being recognized that such prac-
titioners do not require specific details of the software, but
rather find data structure descriptions and process descrip-
tions more desirable (due to the variety of suitable hardware
and software platforms), such specifics are not discussed to
avoid obscuring the invention.

[0034] FIG. 1 is a block diagram of a web based content
management system in accordance with a preferred embodi-
ment of the present invention. The system shown in FIG. 1
is particularly suited to delivery of web pages over the
Internet 100 (or an Intranet (not shown)). It should be noted
that there exist competing systems for delivery of informa-
tion that use hypertext links or other mechanisms similar to
the facilities provided by HTML (and XML) used in the
WWW. For simplicity, only the WWW is discussed herein,
but those of ordinary skill in the art will recognize the
applicability of the present invention to such systems. For
example, the invention discussed herein is suited for use
with a variety of information delivery systems including a
variety of document management systems and training sys-
tems.

[0035] A key feature of the present invention is that
content and the content’s organization and format are sepa-
rably stored and maintained for subsequent real time assem-
bly. This allows the content creation function to be separated
from the content design function, thereby simplifying the
maintenance function. Generally, the information of a web
page is referred to as content (including text, graphics,
programs, etc. . . ). In accordance with the preferred embodi-
ment of the present invention, the organization of the content
is stored in an organizational components (for example, an
outline) and the format of the content is stored in format
components (for example templates and styles). Both the
organizational components and the format components are
stored separately from the raw content. A content manage-
ment system server 10 runs an assembly procedure, dis-
cussed hereinafter, to deliver requested content in a pre-
scribed organization and format to end users utilizing
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computing devices, such as a personal computer 16 or a
laptop 18. The organized and formatted content served by
the content management system server 10 is provided to the
Internet via a web server 12. Optional firewalls 144 and 14b
can be utilized to provide security. The content management
system server 10 retrieves the organizational components,
format components and content from a variety of sources,
either directly connected to the content management system
server 10 or via a network 20. Generally speaking, the
organizational and format components, along with the con-
tent are stored in a repository and accessed via an index
discussed hereinafter.

[0036] As used herein, content comes from content cre-
ators and is presented in a format and arranged in an
organization determined by content designers. Content cre-
ators include: authors, programmers, editors, and artists.
Content designers include: graphic artists, web designers
and programmers. Programs, such as JAVA applets are
considered content and treated the same as any other con-
tent. Once created, content making up the web pages is
maintained by managers in conjunction with the content
creators and designers. Using this structure, the present
invention divides the various tasks of creating and main-
taining web page content into logical units. This allows
anything transmitted or used by an end user to be considered
content and to be governed by format rules.

[0037] A content management repository server 22
handles storing, serving and maintaining content and in
conjunction with the various storage devices acts as a
repository 60. The content management repository server 22
can also store and serve the organizational and format
components. The content management repository server 22
maintains an index cross-referencing content, formatting
components and organizational components allowing the
content to be stored on a variety of devices. FIG. 1 shows
an optical drive 52, storing video, movies, and audio, as well
as a traditional data storage unit 50 being directly connected
to the content management repository 22. A variety of larger
systems 42, including: a mainframe 44; an RS6000 46; and
other devices 48, are shown as being either directly con-
nected to the content management repository 22 or being
connected through the network 20. Other servers, such as
server towers 24,26 and 28 may be added to handle a variety
of content as shown in FIG. 1. The content management
repository 22 also maintains an index of the location of the
content, format, components, and organizational compo-
nents and serves the requested documents to the content
management system server 10 upon request.

[0038] A wvariety of workstations 32, 34 and 38 are con-
nected to the network 20 for creating and updating the
content as shown in FIG. 1. Generally, content is stored in
its native format to enable content creators easy access to the
content for maintenance and/or modification. Accordingly,
word processing documents are stored in, for example,
WORD® or WORDPERFECT® format while graphics are
stored in the preferred format of the creator, for example,
AUTOCAD, PHOTOSHOP, or COREL formats. Creators
can retrieve and modify their content through the back end
and not be concerned with presentation or serving of the
content. Access to the content can be controlled by the
content management system server 10 or any other appro-
priate mechanism.
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[0039] FIG. 2 is a conceptual diagram of a web based
content management system in accordance with the pre-
ferred embodiment of the present invention. The repository
60 is central to the content management system and acts as
a database, or group of databases, storing content (or point-
ers thereto) along with organizational and format compo-
nents (discussed hereinafter) for the display of content. A
variety of users access the content, organizational compo-
nents and format components for which they are respon-
sible. Such users, collectively called contributors, include
programmers 62; designers 64; graphic artists 66; and
authors 68. Generally, creators create and edit all forms of
content (programs, text, graphics, charts, audio, video, etc.),
while designers design the both the look and feel compo-
nents of the client interface as well as overall format. Such
organizational and format components take the form of
outlines and associated templates and section layouts dis-
cussed hereinafter.

[0040] The content and format stored in the repository 60
are assembled by an assembly procedure 70 prior to being
served to end users as web pages.

[0041] FIG. 3 is a block data flow diagram of the web
based content management system shown in FIG. 2. Con-
tent design processes 72 and content creation processes 74
utilize creation tools 78 to create content and format com-
ponents which are stored in the repository 70.

[0042] A content management control processes 76
employs triggers (discussed hereinafter) for automated
update processing and generally handles management and
update of the content. If the content is an executable, such
as with some Java applets or CGI scripts, an application
services procedure 79 is provided to handle services related
thereto.

[0043] The assembly procedure 70, in response to
requests, pulls the content and format components from the
repository 60 and provides assembled web pages to a web
site 80. A web application 82, typically residing on a web
server, acts as an interface. Web site management is a
business function that typically works between the web site
80 and the repository 60 to ensure that content and format
are updated in an appropriate manner.

[0044] FIG. 4 is an example of a data structure that may
be used for a web based content management system in
accordance with the preferred embodiment of the present
invention. This data structure will have to be modified for
other types of information delivery services. Basically, a site
(such as a web site) is divided into documents and borders.
Borders are a WWW convention in which content on the
edge of a page, typically navigational aids, is repeated for
each page using the border. Each document is structured
based on an outline. Sections are elements within each
outline referencing content (or other sections) and may be
reused within outlines. Each outline may also have associ-
ated triggers that will initiate a review of the outline. Each
outline will have a template associated therewith to provide
a format for content on the outline. Each section may further
have a style associated therewith for additional specific
formatting options.
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[0045] An example of a newsletter outline is shown
below:

Header
Title
AbstractBody
Section 1
Section 1.1 (optional)
Section 1.1.1 (optional)
Section 2 (optional)
Section 2.1 (optional)
Section 3 (optional)
Section 3.1 (optional)
Links to Related Topics (optional)
Footer

[0046] As outlines are separate from content and format,
one outline may be re-used by many documents. Thus, when
adding new pages, if several documents exist within the
content management system, an outline for a new document
may already exist, simplifying the creation process. How-
ever, for entirely new documents, an outline and template
will need to be created.

[0047] Further, if an existing outline is similar to the
document under consideration, in some cases the outline can
be modified to maximize re-use without affecting existing
documents. This may be accomplished by designating some
sections as optional (as shown above). For example, in the
above described newsletter outline, three major sections
exist, if a new document requires four major sections, a new
optional, section may be added to the outline without
affecting existing newsletters utilizing this outline.

[0048] The data structure shown in FIG. 4 ties together
documents, outlines, styles, and templates and styles for use
by the assembly procedure 70. Tables 1 through 16 describe
the data structure shown in FIG. 4 for the content manage-
ment system in detail.

TABLE 1
Table Name Table Description
T1: Site This table defines the sites in the content management
system. A site can be made up of one or more
related pages.
Attribute Attribute Description

Site ID (PK)

Site Name

Site Description
Trigger ID (FK)
Last Review Date

Unique identifier for each site.

Name of each site.

Textual description of each site.

Unique identifier for each trigger.

Metadata kept for each site indicating the last time the
site was reviewed for accuracy and consistency.

[0049] By utilizing such a data structure, “trigger” entries
can be associated with each piece of the site. Triggers are
conditions which initiate some form of maintenance action,
such as notification e-mails or automatic update of content.
Triggers are discussed more completely herein below.
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TABLE 2

Table Name

Table Description

T2: Document

Entity defines the allowed values for documents. A
document is a publication such as a homepage,
newsletter, interview transcript, product documen-
tation, proposals, advertising, annual reports,

etc . . . A document, when combined with one or
more borders, makes up one or more web pages.

Attribute

Attribute Description

Document ID (PK)
Outline ID (FK)
Document Name
Description

Site ID (FK)
Trigger ID (FK)
Creator ID

Owner ID
Orig. Pub. Date
Creation Date

Last Review Date

Unique identifier for each document.

Unique identifier for each outline.

Name of each document.

Textual description of each document.

Unique identifier for each site.

Unique identifier for each trigger.

Metadata kept for each row indicating the initial
creator of the document.

Metadata kept for each row indicating the owner of
the document.

Metadata kept for each row indicating the initial
publication date.

Metadata kept for each row indicating the initial
creation date.

Metadata kept for each row indicating the last time
this document was reviewed for accuracy and
consistency.

[0050]

TABLE 3

Table Name

Table Description

T3: Border/Document

Entity identifies borders and documents that make
up a web page.

Attribute

Attribute Description

Document ID (PK)
Border ID (PK)
Border Hierarchy
URL

Creation Date

Last Review Date

Unique identifier for each document.

Unique identifier for each border.

Numeric representation defining a border’s
sequence within a document.

URL which identifies the web page where the
border/document combination are displayed.
Metadata kept for each border/document indica-
ting the initial creation date.

Metadata kept for each row indicating the last
time this border/document combination was
reviewed for accuracy and consistency.

[0051]
TABLE 4
Table Name Table Description
T4: Border Entity defines the allowed values for borders. A border
(usually defining navigation) can be horizontal or
vertical. Multiple borders can appear on one page.
Attribute Attribute Description

Border ID (PK)
Border Name
Description
Outline ID (FK)
Trigger ID
Creator ID

Unique identifier for each border.

Name of each border.

Textual description of each border.

Unique identifier for each outline.

Unique identifier for each trigger.

Metadata kept for each row indicating the initial
creator of the border.
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TABLE 4-continued
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TABLE 6-continued

Owner ID Metadata kept for each row indicating the owner of the

border by user id.

Metadata kept for each border indicating the initial

publication date.

Metadata kept for each border indicating the initial

creation date.

Last Review Date Metadata kept for each row indicating the last time this
border was reviewed for accuracy and consistency.

Orig. Pub. Date

Creation Date

[0052] Like a document, a border is comprised of an
outline and a template. In addition to analysis of its com-
ponents, the border will be assessed as a whole, and one or
more “triggers” may be assigned (discussed in detail below).

[0053] In addition to triggers, each border will be analyzed
based on outline and template. The outline specifies the
content, while the template specifies the look and feel.

TABLE 5
Table Name Table Description
T5: Outline Entity defines the allowed values for outlines. The
structure of each document and border is based on
an outline.
Attribute Attribute Description

Outline ID (PK)
Doc/Border Ind (PK)

Unique identifier for each outline.
Indicator define if an outline is for a document or
border. “B” = border, “D” = document.

Outline Name Name of each outline.

Description Textual description of each outline.

Template ID (FK) Unique identifier for each template.

Trigger ID Unique identifier for each trigger.

Creator ID Metadata kept for each row indicating the initial
creator of the outline.

Owner ID Metadata kept for each row indicating the owner

of the outline by user ID.

Metadata kept for each row indicating the initial
creation date.

Metadata kept for each row indicating the last
time this outline was reviewed for accuracy and
consistency.

Creation Date

Last Review Date

[0054] The document/border indicator used within the
outline table TS5 addresses a rule that 1) a border must use
one outline; 2) a document must use one outline and 3)
borders and documents will not use the same outline. To
separate document outlines from border outlines without
creating separate outline tables, the document/border indi-
cator was used. The valid entries for this field are B for
border and D for document.

TABLE 6

Table Name Table Description

T6: Template Entity defines the allowed values for templates. A
template is a set of properties that are applied at an

outline level.

Attribute Attribute Description

Template ID (PK) Unique identifier for each template.
Template Name  Name of each template.
Description Textual description of each template.

Property ID 1 Unique identifier which defines a global property for
the template. i.e. background color.

Unique identifier which defines a second global
property for the template. i.e. background color.
Unique identifier which defines additional global pro-
perties for the template. i.e. background color. (Note
that in a large-scale repository n properties would be
required for a template.)

Property ID 2

Property ID n

Trigger ID Unique identifier for each trigger.

Creator ID Metadata kept for each row indicating the initial
creator of the template.

Owner ID Metadata kept for each row indicating the owner of the

template.

Metadata kept for each row indicating the initial

creation date of the template.

Last Review Date Metadata kept for each row indicating the last time the
template was reviewed for accuracy and consistency.

Creation Date

[0055] A template describes the properties which apply to
formatting an outline, such as margin, type face, type color,
etc. . . . Theoretically, a template may contain an unlimited
number of properties.

[0056] An example of a template for the newsletter
example discussed above would be:

[0057] Background: Egg-shell white
[0058] Top Margin: A"
[0059] Bottom Margin: %"
[0060] Left Margin: %"
[0061] Right Margin: %"
TABLE 7
Table Name Table Description
T7: Style Entity defines the allowed values for styles. Style de-
fines how content will appear within a section of an
outline.
Attribute Attribute Description

Style ID (PK) Unique identifier for a style.

Style Name Common reference name for a style.
Description Textual description of the contents of a style.
Trigger ID Unique identifier for each trigger.

Creation Date Metadata kept for each row indicating the initial
creation date.
Last Review Date Metadata kept for each row indicating the last time this

style was reviewed for accuracy and consistency.

[0062] The style table T7 describes the Style contained
within each section/content combination. Generally, when
the formatting of a section or content item varies from the
formatting defined in the template, such differing formatting
is handled with styles. When a section or content is allowed
to have multiple types of formatting, then those types are
defined as styles. The elements contained within a section/
content combination are the styles that may be re-used. For
example, a first-level section header may be re-used within
the sample newsletter outline shown above for Section 1,
Section 2, and Section 3. The style would define the header
section as 14 point Arial. An example of the styles for the
newsletter example is shown below.
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Header: red, 18 point, courier
Title: black, 14 point, times roman

Abstract: black, 14
Body

point, times roman

Section 1: black, 14 point, times roman

Section 1

.1: black, 14 point, times roman

Section 1.1.1: black, 14 point, times roman
Section 2: black, 14 point, times roman

Section 2

.1: black, 14 point, times roman

Section 3: black, 14 point, times roman

Section 3

.1: black, 14 point, times roman

Links to Related Topics: green, 10 point courier, spaced 1/4" apart

Footer: black,

12" x 12" graphic
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TABLE 10-continued

Super Section ID (PK) Unique identifier for each super section.

Optional Indicator

Hierarchy

Last Review Date

Mandatory or optional tag defines if a particular
super section can be omitted from an outline.
Sequence number indicates the order in which
super sections are applied within an outline.
Metadata kept for each row indicating the last
time the outline/super section was reviewed for

accuracy and consistency.

[0063]

TABLE 8

Table Name

Table Description

T8: Section/Content/Style

Entity defines the relationships of content

within a section and the style applied to that

content/section.

Attribute

Attribute Description

Document ID (PK)
Section ID (PK)
Content ID (PK)
Content Hierarchy

Style ID
Last Review Date

Unique identifier for each document.
Unique identifier for each section.

Unique identifier for each piece of content.
Sequence number indicates the order in
which content is applied within a section.
Unique identifier for a style.

Metadata kept for each row indicating the
last time this section/content/style instance
was reviewed for accuracy and consistency.

[0064]
TABLE 9
Table Name Table Description
T9: Section Entity defines the allowed values for sections. A sec-
tion is a portion of an outline.
Attribute Attribute Description

Section ID (PK)
Section Name
Description
Trigger ID
Creation Date

Last Review Date

Unique identifier for each section.

Common reference name for each section.
Textual description of each section.

Unique identifier for each trigger.

Metadata kept for each row indicating the initial
creation date.

Metadata kept for each row indicating the last time the

section was reviewed for accuracy and consistency.

[0065]

TABLE 10

Table Name

Table Description

T10: Outline/Super
Section

Entity defines the relationships of super sections
within an outline.

Attribute

Attribute Description

Outline ID (PK)
Document ID (PK)

Unique identifier for each outline.
Unique identifier for each document.

[0066]

TABLE 11

Table Name

Table Description

T11: Super Section

Entity defines the allowed values for super sec-
tions. A super section is a grouping of sections,
that is commonly re-used together.

Attribute

Attribute Description

Super Section ID (PK)

Super Section Name
Description

Trigger ID

Section ID 1 (FK)
Section ID 2 (FK)
Section ID 3 (FK)

Section ID 4 (FK)

Creation Date

Last Review Date

Unique identifier for each super section.
Common reference name for each super section.
Textual description of each super section.
Unique identifier for each trigger.

Section one of the super section. It is first in the
order of sections.

Section two of the super section. It is second in
the order of sections.

Section three of the super section. It is third in the
order of sections.

Section four of the super section. It is fourth in
the order of sections. (Note: a large-scale model
should allow for n sections within a super
section.)

Metadata kept for each super section indicating
the initial creation date.

Metadata kept for each super section indicating
the last time this record was reviewed for
accuracy and consistency.

[0067] A super section is a collection of sections that will
be re-used within one or more outlines. Theoretically, a
super section may contain an unlimited number of sections.
The super section table T11 uses section IDs 1 through 4 as
example of foreign keys, to show the specific sections within
a super section, and the hierarchy of the sections within the
super section. In use this table would be expanded to allow
for however many sections per super section are required.

TABLE 12

Table Name

Table Description

T12: Content/Reference

Entity defines the relationships of references
within content.

Attribute

Attribute Description

Content ID (PK)
Reference ID (PK)

Unique identifier for each piece of content.
Unique identifier for each reference.
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[0068]

TABLE 13

Table Name Table Description

T13: Content Entity defines the allowed values for content.
Content is the actual text, graphics, sound, and

animation etc. that appear on the website.

Attribute Attribute Description

Content ID (PK)
Content Name

Unique identifier for each piece of content.
Common reference name for each piece of con-
tent.

Textual description of each piece of content.
Allowed reference types include: pointers, links
and modules. A pointer interfaces with another
repository to provide content. A link is a connec-
tion to another WWW location. That location can
be in the current site or another website. A
module is a program which interacts with the
content.

Reference Description Textual description of each reference.

Description
Reference Type

Trigger ID Unique identifier for each trigger.

Author ID Content creator’s ID.

Owner ID Metadata kept for each row indicating the owner
of the content.

Key Words Descriptive category tags applied to each piece

of content. One to n number of tags will be
allowed.

Metadata kept for each content item indicating the
initial creation date.

Metadata kept for each content item indicating the
last time this record was reviewed for accuracy
and consistency.

Creation Date

Last Review Date

[0069] The content items referenced within an outline are
the actual text, graphics, sounds, animation, etc. that are
published on the website. Each portion of content that may
be re-used for a different document would be defined sepa-
rately. For example, the footer portion of the outline may
contain two pieces of content: the copyright date, and a
corporate logo. The copyright or logo would be stored
separately so that they may be re-used by any other docu-
ment’s outlines or sections.

[0070] A piece of content may be redefined as its uses
evolve. For example, the first time a newsletter outline is
analyzed, a three-paragraph portion of the body may be
defined as a single piece of content. This may later be
divided into three pieces of content if each paragraph can be
re-used for separate purposes.

[0071] Content may have triggers associated therewith.
For example, an hourly trigger that updates a customer’s
account balance throughout the business day would be
automatically driven through an automated source. A
monthly trigger could be defined that begins the process of
updating the newsletter.

[0072] Content may also have a reference associated
therewith. A reference is an entity defining the allowable
values for reference. Generally, a content item may contain
one or more references. Three types of reference are used in
accordance with the preferred embodiment of the present
invention: pointers, links, and modules. A pointer interfaces
with another repository to provide content. For example, an
individual’s account balance would be moved from the
operational accounts system into the content item for
account balances. A link is a connection to another WWW
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location. That WWW location can be in the current site or
another website. A module is a program which interacts with
the content. A module may be an applet, a call to another
program, etc. For example, when a person enters their birth
day in a field, the data they enter will be checked using an
edit program.

TABLE 14

Table Name Table Description

T14: Reference Entity defines the allowed values for reference.
Currently defined reference types include:

pointers, links and modules.

Attribute Attribute Description

Reference ID (PK)
Reference Type

Unique identifier for each reference.

Allowed reference types include: pointers, links
and modules. A pointer interfaces with another
repository to provide content. A link is a connec-
tion to another location. That location can be in
the current site or another website. A module is a
program which interacts with the content.
Reference Description Textual description of each reference.

URL/Program Lists the URL or the program name being called.

Short Name One of two allowed text strings which can be
used to highlight a reference. Option one is a
short name. Names are defined to insure
consistency.

Long Name One of two allowed text string which can be
used to highlight a reference. Option two is a
long name. Names are defined to insure
consistency.

[0073]

TABLE 15

Table Name Table Description

T15: Trigger Entity defines the allowed values for triggers. A trig-
ger indicates an event which would prompt a review.
This event could be business related, time sequenced,
or other, but would assist in keeping the data in the

database up to date.

Attribute Attribute Description

Trigger ID (PK)  Unique identifier for each trigger.

Description Textual description of each trigger.

Date Metadata kept for each trigger indicating the initial
population date.

[0074] A trigger indicates an event which would prompt a
review. This event could be business related, time
sequenced, or other, but would assist in keeping the data in
the database up to date. Typically, tables that use triggers
will require multiple triggers per record. For example, an
outline will have multiple triggers. The example data struc-
ture shown in FIG. 4 accommodates more than one trigger
for each record only through entering multiple triggers in the
trigger field. The trigger table T15 actually has relationships
to many other tables, however, for simplicity, it is shown off
to the side of the data model.
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TABLE 16

Table Name Table Description

T16: Outline/Section Table Entity defines the relationships of sections
and outline.

Attribute Attribute Description

Outline ID (PK)
Document ID (PK)
Section ID (PK)
Hierarchy (PK)

Unique identifier for each outline.
Unique identifier for each document.
Unique identifier for each section.
Sequence number indicates the order in
which sections are applied within an outline.
Mandatory or optional tag defines if a
particular section can be omitted from an
outline.

Metadata kept for each outline/section
combination indicating the last time this
record was received for accuracy and
consistency.

Option Indicator

Last Review Date

[0075] The outline/Super Section table T10 and the out-
line/section table T16 capture the super sections used within
an outline, and the hierarchy, or order, in which they appear.
An outline may be made up of sections and/or super sec-
tions. To identify all sections and super sections within an
outline, as well as their hierarchy, the outline/section table
must also be referenced. The outline/section table shows
sections used within an outline, and the hierarchy in which
they appear.

[0076] FIG. 5 is a flow chart for the migration of existing
content to the content management system in accordance
with the preferred embodiment of the present invention. The
process starts in step S1 with an identification of a site to add
to the content management system, i.e., catalog in the data
structure shown in FIG. 4 by creating outlines, templates,
styles, etc. . . .

[0077] Thereafter, in step S2 the current site organization
model is updated. This step involves breaking the website
down into documents and borders. The model will be
created when the first document is analyzed, and will
become more detailed as other documents are considered.

[0078] FIG. 6 is an example of a website organizational
model for a bank website. The model describes documents
P1 through P8. The website organizational model does not
necessarily represent each web page in the bank’s site. It is
assumed that a site map that catalogs each page and how to
navigate through them already exists for the website. If a site
map does not exist, one should be developed.

[0079] The documents are current or candidate site pub-
lications such as home pages, newsletters, interviews, or an
annual report. As set forth above, documents are comprised
of at least one outline which in turn has a corresponding
template. Borders are shown on the perimeter of the
webpages and typically provide navigational links to other
pages within the website or the world-wide web. Borders
also display content that is used to convey a consistent image
or message. As discussed above, each border is comprised of
at least one outline with a corresponding template.

[0080] Each box on the website organization chart repre-
sents a unique combination of a document and zero, one, or
more borders. A document or border may be shown on one
or more web pages on the website.
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[0081] Referring once again to FIG. 5, in steps S3 and S6
documents and borders in the website are analyzed. Spe-
cifically, outlines and templates are created for each docu-
ment and border in steps S4, S5, S7, and S8. Each document
and border is analyzed to generate an outline and a template.
Examples of appropriate formats for outlines and templates
are discussed hereinafter. The outline specifies the content,
while the template specifies the look and feel. During the
analysis, the following components will be identified for
each document:

[0082] Outline and associated Template;
[0083] Sections and associated Style Group/Style;

and
[0084] Content.
[0085] 1If several documents have already been analyzed,

an outline for the document currently under consideration
may already have been stored and can be reused. However,
if the organization is in the early stages of developing the
content management system, an outline and template will
need to be created for each document. If an existing outline
is very similar to the document under consideration, in some
cases the outline can be modified to maximize re-use with-
out affecting the existing documents. This will be done
through designating some sections as optional. For example,
if a document contained a header and a body with listings of
multiple items, this would not fit the example newsletter
outline previously discussed, and would warrant creation of
its own outline.

[0086] The elements contained within an outline are the
sections that may be re-used within the same outline or by
other outlines. Sections can be grouped together to form
super sections which can be accessed as a whole.

[0087] 1If a section or content is allowed to have multiple
types of formatting, then those types are defined as styles.
The elements contained within a section/content combina-
tion are the styles that may be re-used. For example, a
first-level section header may be re-used within the sample
newsletter outline shown above for Section 1, Section 2, and
Section 3.

[0088] Like a document, a border is comprised of an
outline and a template. Accordingly, border analysis in steps
S6, S7 and S8 are performed similar to the document
analysis discussed above.

[0089] Content analysis is performed in step S9. The
contents contained within an outline are the actual text,
graphics, sounds, animation, etc. that are published on the
website. Each portion of content that may be re-used for a
different document should be defined separately.

[0090] Content from sources which are automated may be
defined with automated triggers that cause an automatic
update of the content, while content from manual sources
may be defined with manual triggers providing notices that
initiate manual updating. For example, an hourly trigger that
updates a customer’s account balance throughout the busi-
ness day would be automatically driven through an auto-
mated source. A monthly trigger that initiates a message to
begin the process of manually updating a legal notice would
be a manual trigger. The updated legal notice may be
assembled through existing outlines, templates, and borders,
however, the content will need to be manually created by a
legal professional.
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[0091] In addition to analysis of its components, the
document will be assessed as a whole, and one or more
“triggers” will be assigned to the document as a whole.
These triggers will drive a review cycle to ensure that the
overall website does not contain misleading information,
data that is no longer relevant, or hypertext-links to pages
which no longer exist. The review will also ensure that
nothing is displayed to the public that does not meet the
formal and informal corporate standards.

[0092] The trigger may be driven by a date, such as 120
days after the document is published, or an event, such as a
significant change in interest rates. Depending on the event
initiating a trigger, notifications may be manual or auto-
matic. Additional information on triggers is set forth herein
below.

[0093] Once new outlines and templates are created and
the content analyzed in step S9, the created information is
ready for entry into the repository 60 in step S10. Extracts
from automated sources, or pointers to automated sources
may be stored within the content management system.
Content from non-automated sources may be migrated to the
content management system in a process that may involve a
web-crawler which migrates data from an existing web site.
Manual data entry may also be required. Once incorporation
of all content items for the web site is completed, the
repository 60 will then have a master version of the site and
all future updates would be made through the content
management system.

[0094] Once incorporation is performed, website access is
enabled in step S1. This involves linking the content with the
a public or private website on the Internet or an Intranet.
Prior to publishing content, a quality assurance check should
be performed to ensure that static and dynamic information
is properly displayed, and that hypertext-links are available
and functioning.

[0095] Next, in step S12 the content is continuously main-
tained. As set forth above, each part of the site may have
“triggers” defined that will initiate a content review to be
performed manually or automatically. A content review may
also be manually initiated due to feedback from website
users, media attention, a request from the quality assurance
group, or an employee identifying a concern related to the
content. The review may result in one of three outcomes: no
changes, changes required, or archiving content. If no
changes are recommended, no further action will be taken
until the next trigger initiates a content review.

[0096] Archiving components of the website is performed
in step S14. Many websites have provisions for archiving
content, such as old articles on a magazine site. Further, in
accordance with the present invention, it is preferable to
archive organizational and format components for possible
future reuse.

[0097] FIG. 7 is a flow chart for the migration of new
content to the content management system in accordance
with the preferred embodiment of the present invention. The
process starts in step S15 with the identification of candidate
content.

[0098] Thereafter, in steps S16 and S20, existing docu-
ments and borders are analyzed to determine if they are
applicable to the new content. In other words, a determina-
tion is made as to whether the document and border elements
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that have been cataloged in the repository 60 can be re-used
in creating new documents. The outlines, sections, contents,
templates, style groups, and styles are all candidates for
re-use. If existing pieces can be re-used for the document,
but in smaller portions than were originally cataloged, the
existing elements may be divided. The related documenta-
tion and links to the website will then need to be updated.

[0099] For example, a three-paragraph section of an exist-
ing advertisement may be chosen as a single piece of content
when it is first analyzed. When the next advertisement is
created, only one of the paragraphs may be re-usable. To
maximize re-use, the original three-paragraph piece of con-
tent will be divided into three separate pieces of one para-
graph each. The data that described the original content and
links to the website will be updated to reflect this change.
Existing content may also be increased in size. For example,
if an existing training document outline contains three major
sections, and the new outline requires four major sections,
the new optional section may be added to the outline without
affecting the existing training documentation.

[0100] After this analysis, determinations are made in
steps S17 and S21 as to whether new document elements
(S17) or new border elements (S21) are required. If new
elements, such as outlines, sections, contents, a template,
style groups, or styles, are required they are created in steps
S18 (document elements) and S22 (border elements).

[0101] In ecither event, the document elements are
assembled in step S19 and the border elements are
assembled in step S23. Thereafter, in step S24, the borders
and documents are combined to create a complete set of
content, organizational components, and format components
for the page, set of pages or the site. The site organizational
chart is updated during this step to reflect the relationship
between the document and border(s) and its placement on
the website. The site map is also updated to reflect the
location of the document’s pages on the website.

[0102] Next in step S25 the created documents and bor-
ders are incorporated into the content management system,
ie., entered into the repository 60. If all pieces of the
document already exist within the content management
system, no migration of data or interfaces will be necessary.
If the new document contains data from automated sources
that have not yet been linked to the content management
system, an interface will need to be created to incorporate
the data at assembly time. A specialized tool set may be
required to perform the data movements, or a standard
programming language may suffice. Such measures are
entirely dependent upon the format and nature of the con-
tent, but within the ability of one of ordinary skill in the art.

[0103] It may be wise to validate the content prior to
display on a website. This is performed in step S26. A
validation process will ensure that nothing is displayed to
the public that does not meet the formal and informal
corporate standards. This will also serve as user acceptance
testing for the interaction between the content source, the
content management system, and the website. The validation
process may include reviews for:

[0104] Legal and regulatory compliance;
[0105] Look and Feel;

[0106] Consistency of corporate image;
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[0107] Grammar;
[0108] Fact-checking;

[0109] Interaction based on dynamic, static, or per-
sonalized data; and

[0110] Hypertext-links

[0111] The steps of maintaining the content (S28-S29) and
archiving (S30) are as described above with respect to the
process shown in FIG. 6.

[0112] FIG. 8 is a flow chart showing the assembly
process in the web based content management system in
accordance with the preferred embodiment of the present
invention. The process starts in step S32 when a user
requests information contained in the content management
system. Thereafter, in step S33, the system interprets the
request and retrieves personalization information for assem-
bly. The personalization information can retrieved based
upon information from the user contained, for example, in
cookies, passwords, or other types user identification.

[0113] FIG.9is a flow chart of the personalization process
performed in step S33 in FIG. 8. The process shown in FIG.
9 is only one example of a method for providing personal-
ized content. Other variations are possible within the frame-
work of the content management system in accordance with
the present invention. In step S330, a user profile is identi-
fied and retrieved using some form of user identification.
The user profile can be as simple as the user’s identity and
as complex as the user’s financial history with the site
owner. Next, in step S331, the system uses the user profile
to determine a customer’s segment group. In this case the
customer is the user requesting the page. A segment group
is an optional grouping of customers based upon some
objective measure such as profitability, tenure, relationship
value, product usage, etc. . . . Segments can be defined with
zero, one or more members. Once the segment group is
identified, an appropriate test group is determined in step
S332. A test group is a sub-set of a segment group to which
exactly the same personalization treatment is provided. The
use of test groups also allows a comparison of the results of
the personalization process to be compared across the vari-
ous test groups. Accordingly, the use of test groups can be
considered optional, but is shown here as a further example
of the personalization that may be applied. Thereafter, in
step S333, a personalization strategy is identified and rel-
evant content, i.e. messages, images, programs, etc.. are
identified. Finally, in step S334, the relevant content is
retrieved and returned to the content management system for
assembly. As pages for display on the site are created in real
time, a variety of dynamic processes can be implemented.
The outline can be set to display optional content based on
user ID and the previous page. For example, on a credit card
site, users with delinquent accounts could receive optional
borders calling this fact to their attention.

[0114] Referring back to FIG. 8, after the personalized
content is retrieved, the process goes to step S34, and
Document IDs and Border IDs are retrieved based on the
requested information.

[0115] In steps S35 through S43 the system retrieves
information related to the documents, while in steps S44
through S52 the system retrieves information related to the
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borders. As both process are similar only Step S35 through
S43 (document retrieval) will be discussed.

[0116] In step S35 a document corresponding to a Docu-
ment ID is retrieved and a related Outline ID is identified.
Thereafter in step S36 the outline corresponding to the
Outline ID is retrieved and a Template ID is identified. The
template corresponding to the Template ID is retrieved in
step S37. Steps S35 through S37 are repeated for each
Document ID retrieved in step S34.

[0117] After all documents, outlines and templates are
identified and retrieved the process goes to step S38 and all
referenced sections are retrieved, along with any Super
Section IDs. An analysis of optional sections is performed to
determine if any optional sections are required. Next, in step
S40 related Style IDs are retrieved and subsequently in step
S41 the referenced styles are retrieved. In step S42 all
content IDs are identified from the sections and in step S43
the related content is retrieved. As set forth above the
process for retrieving the parts of the borders in steps S44
through S52 is substantially similar.

[0118] After all the parts of the personalized content,
documents and borders are retrieved, the process goes to
step S53 and the content is assembled into a whole document
based on the hierarchy in the relevant outlines and the
dictates of the templates and styles. The document is modi-
fied based upon the personalization information retrieved in
step S33. The assembled document is then returned to the
requesting system, such as the web server 12, in step S54.
The requesting system in turn displays the assembled con-
tent to the user in step S55.

[0119] As noted above, content is stored in a format native
to the creation tools 78. Prior to display on a web page (or
other communication medium), the content may have to be
translated to another format. This can be performed at a
variety of junctures. In the example discussed above, the
viewing application will typically be a web browser. The
popular web browsers have translation capabilities and can
handle some of the translations. For those formats that
browsers cannot handle, the content can be passed to an
auxiliary program prior to, or just after, assembly. Depend-
ing on the capabilities of the content management repository
server 22, such tasks could be incorporated therein. Thus,
any time the content management server 10 requested con-
tent, a check could be made as to whether the content was
of a type typically requiring translation. If such translation
is required, the content management repository server 22
could spawn a translation process prior to serving the
content.

[0120] As set forth above, triggers are review criteria that
instigate a review of document, borders, outlines, templates,
or styles based upon some criteria. In other words, a trigger
is a circumstance, which occurs that initiates either an
automated or a non-automated review of components. Com-
ponents include documents, borders, outlines, sections, con-
tent, templates, and styles. In essence, a trigger drives a
review cycle. The purpose of the review cycle is to ensure
that the information contained within the content manage-
ment system does not contain misleading information, data
that is no longer relevant, or links to information that no
longer exists. The review will ensure that nothing is dis-
played to the public that does not meet formal and informal
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corporate standards. An event, a specified time frame, or a
usage threshold may initiate an automated or a non-auto-
mated trigger.

[0121] A manual trigger is a circumstance that the content
management system cannot anticipate or recognize when it
has occurred. In these situations, a reaction to the manual
trigger and updating information occurs as a natural part of
the business process.

[0122] Automated triggers are circumstances that an auto-
mated system, such as the content management system, can
recognize and anticipate. When an automated trigger occurs,
the content management system will make the changes when
it can. For instance, when the CEO’s name is updated in a
HR system, the content management system may be pro-
grammed to automatically return the correct CEO name by
using a reference to the HR system to obtain the CEO name.
When an automated trigger occurs for which the content
management system cannot make the changes, a message
may be sent, such as via e-mail, notifying a content special-
ist.

[0123] Examples of types of triggers are given in table 17
below:

TABLE 17

Trigger Examples

Trigger Trigeer Types
Categories ~ Manual Automatic
Event 1) A New CEO joins the References to the CEO in the

company. References to the Company Information

former CEO must reviewed section automatically change

to determine their suita- due to changes in the

bility. company’s HR system.

2) A CS Strategy Group

develops a new classifica-

tion for high value custo-

mers likely to leave the

bank. Personalization rules

and content will need to be

developed and added.
Time Frame Not applicable. 1) All News Letter section
items are reviewed when
they are a month old.
2) A special marketing
campaign to help customers
pay off their holiday
spending expires and the
content needs to be updated
accordingly.
Usage A manager receives feed-  No users access a New
Threshold back that a Push Ad placed Letter within six months, so

by a strategic partner has  the information is reviewed

never been clicked on by  to determine if it is necessary

anyone visiting the site. to retain on the content

The manager reviews the ~ management system.

as to determine why.

[0124] FIG. 10 is a flow chart showing the trigger process
in the content management system in accordance with the
preferred embodiment of the present invention. The process
is commenced in step S60 when an event occurs that
activates trigger processing. One of ordinary skill in the art
will recognize that various mechanisms may be used for
activating trigger processing including lapse of time, some
event or change in a flag, indicating for example some usage
state (heavy or light traffic).
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[0125] Next in step S61 relevant triggers are identified,
such as by using a trigger list or database. As set forth above,
trigger conditions can be stored with the components in the
repository 60. Thereafter in step S62 each relevant trigger is
analyzed to determine if the trigger condition is met. If the
trigger condition is not met the process is completed (for that
trigger) in step S63. Otherwise, a determination is made as
to whether the trigger requires manual or automatic action in
step S64.

[0126] If the trigger has an automated action associated
therewith, such action is performed in step S68. Otherwise,
the trigger requires manual intervention and the process goes
to step S65 and the affected components and owners thereof
are identified. In step S66 a message is prepared for the
owner of the affected components. The message is then
transmitted to the owner in step S67. Subsequently, the
owner of the content reviews the content and determines
whether any action is required.

[0127] The many features and advantages of the invention
are apparent from the detailed specification and, thus, it is
intended by the appended claims to cover all such features
and advantages of the invention which fall within the true
spirit and scope of the invention. Further, since numerous
modifications and changes will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact
construction and operation illustrated and described, and
accordingly all suitable modifications and equivalents may
be resorted to, falling within the scope of the invention.

What is claimed is:
1. A content management system comprising:

a repository separately storing content, an organization
component of the content and a format component of
the content; and

a content management system server that accesses the
organization component of the content and assembles a
display of the content based on the organization com-
ponent in accordance with the format component of the
content.

2. A content management system, as set forth in claim 1,

wherein the repository comprises:

a database indexing the content, the organization compo-
nent of the content and the format component of the
content.

3. A content management system, as set forth in claim 2,
wherein the database is accessed based upon a site requested
by a viewer.

4. A content management system, as set forth in claim 3,
wherein the content management system server accesses the
database, in response to a request to view a site, and accesses
the organization component of the content to determine the
content to display.

5. A content management system, as set forth in claim 3,
wherein the database is organized such that each site has at
least one document and each document has at least one
outline indicating a hierarchy of the content for the docu-
ment and a format component of the outline.

6. A content management system, as set forth in claim 5,
wherein the at least one outline references sections which in
turn reference other sections or pieces of content.

7. A content management system, as set forth in claim 6,
wherein a section references a format component.
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8. A content management system, as set forth in claim 2,
wherein the database stores triggers which indicate a con-
dition for which an action is defined.

9. A content management system, as set forth in claim 8,
wherein an action is selected from one of generating an
electronic message indicating that content needs to be
updated and automatically updating content.

10. A content management system, as set forth in claim 2,
wherein the repository comprises:

a repository server maintaining the database; and

at least one data system maintaining the content.
11. A content management system, as set forth in claim 1,
further comprising:

a web server that requests a display from the content
management system server and wherein the content
management system server assembles at least one web
page as the display.

12. A content management system, as set forth in claim 1,

further comprising:

a personalization routine that modifies one of the content,
organization, and format of the display based upon a
predefined segment group to which a viewer of the
display belongs.

13. A content management system, as set forth in claim
12, wherein the personalization routine further modifies one
of the content, organization, and format of the display based
upon a predefined test group to which a viewer of the display
belongs.

14. A content management system, as set forth in claim
12, wherein the segment groups are defined based upon a
relationship of the viewer to the owner of the content.

15. A content management system, as set forth in claim
12, wherein the segment group of the viewer is determined
based upon information from the viewer.

16. A content management system for dynamically cre-
ating world wide web pages comprising:

a repository separately storing content for the web pages,
an organization component of the content and a format
component of the content; and

a content management system server that receives a
request from a web server for a web page and, in real
time, accesses the organization component of the con-
tent and assembles a web page for the content based on
the organization component in accordance with the
format component of the content.

17. A content management system, as set forth in claim

16, further comprising:

a web server that requests web pages from the content
management system server and serves the assembled
web page to an end user.

18. A content management system, as set forth in claim

16, wherein the repository comprises:

a database indexing the content, the organization compo-
nent of the content and the format component of the
content.
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19. A content management system, as set forth in claim
18, wherein the database is organized such that each web site
has at least one document and each document has at least
one outline indicating a hierarchy of the content for the
document and a format component of the outline.

20. A content management system, as set forth in claim
19, wherein the at least one outline references sections
which in turn reference other sections or pieces of content
along with an optional format component.

21. A content management system, as set forth in claim
18, wherein the database stores triggers which indicate a
condition for which an action is defined.

22. A method of dynamically creating a web page from
existing content comprising:

storing content of the web page in a format native to the
tools used to assemble the content;

storing a separate format component of the web page
indicating how to display the web page;

storing a separate outline of the web page indicating a
hierarchy of the content on the web page and the format
component for the web page; and

when requested assembling the web page, in real time, by
accessing the outline of the web page, retrieving the
content and format component referenced in the out-
line, organizing the content based on the outline of the
web page and formatting the content based on the
format component.

23. Amethod, as set forth in claim 22, further comprising:

storing triggers which initiate a review of content when
activated.
24. A method, as set forth in claim 22, further comprising:

identifying a segment group of a viewer of the web page;
and

personalizing content of the assembled web page based
upon the segment group of the viewer.

25. A computer-readable medium encoded with a data
structure for a content management system separating con-
tent from an organizational component and a format com-
ponent thereof, the data structure comprising:

a table indexing sites to a site ID;

a table indexing a document to the site ID using a
document ID;

a table indexing an outline to document ID using an
outline ID;

a table indexing at least one section to an outline ID using
a section ID;

a table indexing content to each section ID; and

a table indexing a formatting component to an outline ID.



