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1
DYNAMIC ASSOCIATION OF
ELECTRONICALLY STORED
INFORMATION WITH ITERATIVE
WORKFLOW CHANGES

CROSS-REFERENCE TQ RELATED
APPLICATIONS

This application claims the bhenefit of ULS. Provisional
Patent application Ser. No. 60/432,255 entitled “METHOD
FOR DYNAMIC ASSOCIATION OF ELECTRONI-
CALLY STORED INFORMATION WITH ITERATIVE
WORKFLOW CHANGES™?, filed Dec. 11, 2002; and is
related to U.S. patent application Ser. No. 10/731,906
entitled “CONTEXT INSTANTIATED) APPLICATION
PROTOCOL™ filed on Dec. 10, 2003,

TECHNICAL FIELD

This invention is related to management and siorage of
dectronic infomation. More particularly, this invention
relates to new structures and methads for creating relstion-
ships belween users, applications, files, and [olders.

BACKGROUND OF THE INVENTION

Digital communications presently supply seclutions to
wsers in ways that are completely divorced from their
business canfext. A particulat item of communication pro-
vides litle or no inherent understanding of how that com-
munication {urthers the purpose and inlent of the group or
enterprise. In other words, an email {electronic mail) inbox
collects email messages about all topics, both busihess and
personal. The email application itself is not discerning about.
lopic, priority, or context beyond perhaps rudimentary “mes-
sage filters™ that witl look for certain key words or people,
and then place those items in target folders. Generally, the
application simply presents a sequential list of messages
received. Similarly, 2 fax machine receives fax pages in
sequence. The fax macline is not discerning about topic,
priority, or context, and simply outputs fax pages. Once
received, it remains the task of the recipient to sort, catego-
rize, and organize these items of communication in ways
most meaningtul to that person. The arganization part of the
task genetally ocours outside the context of the particular
communmications too] itself.

Typical methods for organization of communicalions are
limited and fragmented. For example, for an email, the
recipient may either leave all the email in the inbox or mave
il to another electronic folder. For a fax, the recipient is
likely to place that received fax in a file folder that is
identified by project name or name of recipient. These
typical methods of organizing communications are wholly
inadequate for a number of reasons. The recipient must de
all ihe work of orpanization and calegorziion of (he
commuaications rather than the system itself do that work.
Automation of the organization of communications is non-
exisient. The linkage between business strategy and an
individual act of cornmunication, a leadership priority, is
non-existent. With respect to categorization, the ilems them-
selves rarely apply to only one topic of inderest. As such,
under current systems, the items would need to be manually
stored in multiple locations {either electronic or “brick and
mortar” folders). For example, a letter faxed to a sales
manager may contain infbrmation about contact addresses,
market intelligence data, specific product requests, and
financial accounting.

th
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Data items oflen relate to organizational issues for which
one or more work groups need access; aceess that is denied
when the recipient “buries” that item in his’her personal
filing system, electronic or otherwise, Thos, the sharing of
knowledge in this context is prohibitive.

Prior art communications tools do not know the business
and/or personal context(s) within which files are created and
used. For example, a person may create three files in a word
processor, one felating to sales, the second relating to
operations, and the third relating to a son’s football team,
However, the word processor ilself has no way of knowing
to automatically store those three files in at Jeast three
different places. Insofar as security and privacy are con-
cerned, the applications and associated file storage methods
are generally insecure, not confonning to a single, depend-
able security madel.

Known software applications create and store files outside
of a contexhial framework. For example, when a user crestes
a word processing file using a conventional word processor
application, the user typically nmust select a single folder
within which to stare that file. The file may be stored in an
exisfing folder or the user may create a pew folder to receive
the file. This file management method is known as Light-
weight Directory Application Protocol (LDXAP). LDAP bar-
rowed the physical world paper file management scheme
where a machine/application creates files, stores those files
in individual folders, and stores those folders in cabinets.
Under this scheme, coniext is completely independent of the
application. File context is limited 1o the decision made by
the user about the folder in which the file shonld be stored.
The user decision dees not adequately represent or reflect
the true comext of the file given that the file may contain
information that could reasonable be stored in multiple
folders.

LDAP systems are suited for smaller one-to-many and
miany-to-one relationships. For example, an e-mail message
i ten recipients is a one-te-many relationship, while ten
customers sending orders (o a single vendor exemplifies a
many-to-one relationship. In the case of the [ormer, the
¢-mail i stored in an Quitbox, aud the ten recipients store the
received message in their respective folders, called an Inbox.
In the latter case, the ten received orders are placed in an
Orders folder for the associated the product.

Conventional systems are designed to allow multiple
users to access the same file for collabomtion purposes;
however, this feature does not change the basic one-io-many
and many-{o-one storage paradigm. Conventional systems
only attempt to optimize it.

Another limitation of LIYAP is that litfle or no information
is contained within the file about the user and, the context
4nd circumstances of the user at the time the file was created.
The people elements of an organization are simply too
multi-dimensional for the limitattons of conventional svs-
tems. Current processes designed to add context to files,
suclh as a metadala lagging approach, involve having a
knowledge officer view files after they have been stored and
create metadata tags with additional key words associared
with the file for search purposes.

The best that existing techaology has done is (o respond
{0 niche requirements where automation made sense: tele-
phone switching, voice mail, e-mail, file transfer, paging,
and file storage, for example. The trend is toward a conver-
gence of the technologies, but convergence becomes an
enormous problem with these lepacy systems that are now
encumbered by outdated data handling and storage models
that are mainframe and/or hierarchical in nature.
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3
Notwithstanding the usefiulness of the above-described
methods, a need still exists for a communications too] (hat
associates files generated by applications with individuals,
groups, and (opical context zutomatically.

SUMMARY OF THE INVENTION

The following presents a stmplified summary of the
invention in order to provide a basic understanding of some
aspects of the invention. This summary is ot an extensive
overview of the invention. It is not imended to identify
key/critical elements of the invention or to delineate the
scope of the invention. Its sole purpose is to present some
concepts of the invettion in a sunplified form as a prelude
1o the more detailed description that is presented later.

The present invention disclosed and claimed herein, in
ane aspect thereof, is a data management tool that is a
unified, horizontal system for communications, organiza-
tion, information processing, and data storage. The (ool
installs on existing platforms, and is a common workilow
layer that is automated with a scalable, relavional database.
The tool includes a reiational database engine that facilitates
many-to-n1any relationships among data elements, in addi-
tion 1o, one-te-many and many-to-many relationships.

The data management tool includes a novel architecture
where ihe highest contextual assumption is that there exists
an entity that consists of one or more users. The data storage
moede] first assomes that files are associated with the uvser.
Thais, data generated by applications is associated with an
individual, group of individuals, and topical content, and not
simply with a folder, as in trodilional systems.

When a user logs in to the system that employs the tool,
the user enters into a personal workspace environment. This
workspace is called & board, and is associated with a user
context. From within this board, the tool makes accessible to
the user a suite of spplications for creating and manipulating
data. Any user operating within any board lhas access fo the
suite of applications associated with that board, and can
obtain access to any dafa in any form {¢.g,, documents and
files) created by the applications and to which he or she has
permission. Moreover, thereafter, the vser can then mave to
shared workspaces (or beards), and access the same data ot
other dala.

Data created within the board is immediately associaled
with the user, the user’s permussion level, the current work-
space, any other desired workepace that the user designates,
and the application. This association is captured in a form of
metadata and tagged 1o the data being created. The metadata
amfomatically captures the context in which the data was
created as the data is being created. Additionally, the data
content is indexed to facilitate searching for the content in a
number of different ways in the future by the user or other
users, This tagging process is universal, in that, the data
model allows for any binary data (e.g., files), as well as any
set of definable data o be accepted into the system. The
system is not restricted lo processing e-mail, faxes, calendar
events, meetings, phone calls, efc., that are inclnded in the
bundled system, but can alse accommeodate whatever data
the user chooses o use. The system is also universal insofar
a5 ils mser interaction can be through a browser that is
pervasively employed for use with conventional operating
systems.

In that the tool supporis multiple users, there can be
multiple boards. Twa or more boards (or workspace envi-
ronments) can be grouped as a collection of boards, alse
called a web. Boards can exist in any onmber of different
webs, The sssocialion ol webs and boards is stored in 2 table.
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As a user creates a context, or moves from ane coniext o at
least one other contexl, the data created and applications
used previously by the user automatically follows ihe user to
the next context. The change in user conlext is captured
dynamically. All files and groups of files can be associated
with any other file in the system, allowing a system user the
fiexibility in. determining dynamic associations.

In addition to the macro view provided by webs and
boards, the user can also create the more familiar hieparchi-
cal folders within any board. These are virtual folders, and
nothing 15 physically stored in these folders.

In another aspect of the present invention, the tool pro-
vides the seamless facilitation, collection, compilation, and
dagtnbution of data.

In yet another aspect of the present invention, the ool
provides links to enterprise leadership priorities.

in still another aspect of the present invention, the tool
performs commnunications tasks while simultaneously
reminding the user of his/her individual work priorities.

In another aspect thereof, the tool avtomatically stores
contextual information relating (o an item of communication.
and utilizes that contextual information in perfonmance of
communication tasks.

In yet another aspect thereof, the tool integrates two or
more different applications such as telephony, unified mes-
saging, decision support, document menagement, portals,
chat, collaboration, search, vote, relationship management,
calendar, personal information manapement, profiling,
directory management, executive nformation systems,
dashboards, cockpits, tasking, meetng, conlerencing, efc.,
into a common application.

In another aspect thereof, the tool provides a structure for
defining relationships between complex collections of data.

[n still another aspect of the present invention, the tool
provides a process for automating workllow between mul-
tiple entiiies.

To the accomplishment of the foregeing and related ends,
certain illustrative aspects of the invention are described
herein in connection with the following description and the
annexed drawings. These aspects are indicative, however, of
but a few of the various ways in wltich the prnciples of the
invention may he emploved and the present inveniion is
imtended to include all such aspects and their equivalents.
Oftber advaniages and novel features of the invention may
become apparent from the following detailed description of
the imvenltion when considered In conjunchon with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a block diagram of a system that
facilitates the management of data in accordance with the
present invention.

FIG. 2 illusirates a flow chart of a process of the present
invention.

FIG-. 3 illustrates a system employing a board and a weh
in accordance with the present invention.

FIG. 4A illustrates a diagram of board relationships.

PIG. 413 illustrates board/web relationship diagram.

FIG. § illustrates a flow chart of a process for board and
web generation in accordance with the present invention.

FIG. 6 illustrates a sample webs-and-boards table used in
accordance with the present invention.

FIG 7 illustrates a block diagram of system in accordance
with the present invention.

FI¢i. & illustrates a more detailed block diagram of a
system of the present nvention.
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FIG. 9 illustrales a diagram of a general structure of the
management tool system.

FIG. 10 illustrates a level flow diagram of the hierarchy
of the prasent invention for associating one or more wsers,
context, applications, and folders with data.

FIG:. 11 illusirates a system. operational in accordance
with the present invention.

FIG. 12 illustrates a design integration chart of the dis-
elosed invention,

FIG. 13 illusirates one implementalion of a platform
system accordance with the present invention.

FIG. 14 illustrates a general systemn configuration of the
present invention.

FIG. 15 illostrates & screenshot of a management tool
window of a browser used as a user interface to facilitate
user inferaction with meeting infermation in accordance
with the present invention.

FIG. 16 illustraies a screenshot of a management tool
window of a browser used as a user interface to facilitate
user inleraction with e-matl information in accordance with
(he present invention.

FIG. 17 ilustrates a screenshot of @ management (ool
window of a browser used as a user interlace w fucilitate
user iteraction with a board management oplion in accor-
dance with the present invention,

FIG. 18 illnstrates a screenshot of a management tool
window of a browser used as a user interface to facilitate
wser inferaction with a phone option in accordance with the
present invention.

FIG. 19 ilfustrales a screenshot of a management (0o]
window of a browser used as a user interface lo facilitate
user interaction with a files cption in accordance with the
present invention.

FIG. 20 illustrates a screenshol of a management (ool
window of a browser used as a user interface to Tacilitate
user interaction with a user contexi in accordance with the
present invention,

FIG. 21 illustrates a block diagram of a computer operable
to execute the disclosed architecture.

DETAILED DESCRIPTION CF THE
INVENTION

The present invention is now described with reference to
the drawings, wherein like refcrence numerals are used 1o
refer to like clements throughout. In the following descrip-
tion, for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of
the present invention. It may be evidenl, however, that the
present invention may be practiced without these specific
details. In other instances, well-known siructures and
devices are shown in block diagram form in order to
facilitate describing the present invention.

As used in this application, the ferms “component” and
“system” are inlended tw refer to a computer-related entity,
either hardware, a combination of hardware and software,
software, or software in ¢xecution. Fer example, a compo-
nent may be, buf is not limited to being, a process running
an a processof, a processor, an object, an cxecutable, a
thread of execution, a program, and/or a computer. By way
of illustration, both an application running on a server and
the server can be a compenent. One or more components
may reside within a process and/or thread of execution and
2 componeni may be localized on one computer and/or
distributed between two or mare computers,

As used herein, the term “inference” refers generally to
the process of reasoning about or inferring states of the
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system, environment, and/or user from a set of ohservations
as capturecl via evenls and/or data, Inference can be
employed fo identify a specific context or action, or can
generale a probability distibution ever states, for example.
The inference can be probabilistic—that is, the computation
of a prohability disteibution over states of interest based on
a consideration of data and events. Inference can also refer
to techniques employed for composing higher-level events
from a set of events and/or data, Such inference resulis inthe
construction of new events or actions from a set of ohserved
events and/or stored event data, whether or not the events are
correlated in close temporal proximity, and whether the
events and data come from one nr several event and data
sources.

Referring now to FIG. 1, there js illustrated a block
diagram of a system 101 that faciiitates the management of
data in accordance with the present invention. The data
menagement tool includes a novel architecture where the
highest contextual assumption is that there exists an entity
that consists of one or more users, The data management and
storage model first assumes 1hat data is associated with the
user. Thus, dala generated by an application employed by the
user is associaled with Lhe user, groups of users, and topical
content, and not simply with a folder, as in traditional
systems.

In support thereot, when a user logs-in to the system 100,
user data 102 is generated and associated with at least the
vser and the login process. The user automatically enters
into a user workspace or a first context 104 (also denoted
CONTEXT,) or envircoment. This enviromwment can be a
default user workspace, or workspace environment predes-
ignated by the wser or an admimsirator after login, for
example. Afier fogin, the user can perform dala operatious
(e.g., create and manipulate) on a data 106 in any number of
ways, including, but not limiled to, viewing, editing, ¢opy-
ing, moving, and deleting the data. Such data operations can
be performed using at least one application 108, Fer
exaniple, where the data 106 is text data, a text editing or
word processing application can be employed. Many differ-
ent text editer and/or word processing applications exist that
can be used to creafe, view, &dit, copy, and move the data
106, to name just a Tew of the operations. Where the data 106
is program code, the application 108 is one that is suitable
for providing wser access and interaction therewith. Where
the data 106 is a voice file, the application 108 can be an
applicaiion suitzble for playing the voice file. This all cccurs
in association with the first context 104,

The system 100 also includes a context component 110 in
association with the first confext 104 fo monitor and gener-
ate context data 112 associated with data operations of the
user in the first context 104, The context dama 112 includes
at least data representative of the user {e.g., some or all of
the user data 102), data representative of the fiest context
104, data representative of the data 106, and data represen-
tative of the applicalion 108. The context data 112 can be
stored in the form of a table (or any other suitable data
structure} for access and processing, and at any lecation, as
desired.

The system 100 can include a plurality of the conlexls,
denoted as CONTEXT,, . . . , CONTEXT,. Thus, in
addition to the first context 104, there is at least a second
context T14 with which the context component 110 is
associated, This is because the user of the first context 104
can move to the second context 114, and perform many
different data operations therein which will then be associ-
ated with that user in that second context 114, The data
operations performed in the second conlext 114 are alse
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associated with the user and stored automatically. Such user
activilies and data operations in the one or more contexts of
the system 100 and movement of the user between contexts
are tracked wsing a tracking component X6, Thus, data
generated by applications is associated with an individual,
group of individnals, and topical content; and not simpty
wiih a folder, as in traditional systems.

Refetring now 1o FIG. 2, there is illustrated a flow chart
of a process of the present invention. While, for purposes ol
simplicity ol explanation, the one or more methodologies
shown herein, e.g., in the form of a flow chart, are shown and
described as a scries of acts, it is to be understood and
appreciated that the present invention is not limited by the
arder of acts, as some acts may, in accordance with the
present invention, occur in a different order and/or concur-
rently with other acts from that shown and described herein.
For example, those skilled in the art will understand and
appreciate that a methodojogy could altematively be repre-
sented as a series of interrelated states or events, such as in
a state diagram. Moreover, not all illustrated acts may be
required to implement a methedology in accordance with the
present invention.

At 200, a user is associated with a first context. This can
occur by the user logging in 10 a system and auternatically
entering a nser workspace, which workspace is associated
with the first context. At 202, the user assigns applications
for use in the user context. This can vecor explicitly by the
wser manually selecting, the application(s) for association
wifh the context, or implicitly by the user launching an
application and performing data operations within the con-
fext. At 204, the user performs a data operation. At 206, the
vser changes context from the first context to a second
context. Al 208, the data and application(s} are then auto-
matically associated with the secoud context. The process
then reaches a Stop black.

As the uwser perfonms data operations in the first and
second contexts, the system automalically creafes and
updates context data, as indicated at 210. This occurs
transparenily fo the user, as indicated by the dashed line.

Referring now to FIG. 3, there is illustrated a system 300
employing a board 32 and a web 304 in accordance with
ihe present invention. In the past, intuitive. dynamic, and
changeable workflow processes have proved io be too
dynamic and expensive for automation. Boards and webs are
used to avtomate workflow processes and define relation-
ships between data and applicalions. As users creale and
change their contexts, the data (e.g., files) and applicalions
automatically follow, the shifis in context being captured
dynamically in the context data. As used herein, a “board”
is defined as a collection of data and application function.-
ality related to a user-defined topic. For example, a user-
defined topic may be a department of a company or a project
that involves the company. In the case of a project, the board
preferably includes all of the data relating te that project
including email, tasks, calendar events, ideas, discussions,
meetings, phone calls, files, contact records, people, etc.
Data and applications may be grouped in & board based on
the identity of the tag. As used herein, the term “web” refers
10 a colleclion of interrelated boards.

Ay implemented, the web 304 of the system 300 can
mclude a plurality 306 of the boards 302 (also denoted as
BOARD,, BOARD,, - . . , BOARD,). The plurality of
‘boards 306 can each be associated with a single user, one
with a single user, and others with muoltiples users, including
ar not including the vser. The system 300 con also employ
a plurality of webs 308 (also denoted WE B, WEB,,
WEB,). The many boards 306 can be grouped in d]ﬂ'ereul
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combinations as webs. VFor example, BOARD, and
BOARD, can be greuped as WEB,. Thus, where WEB,
includes “three boards all related to a single project, the
boards 36 can include finance, sccounting, and resources,
for example.

Referring now to FIG. 4A, there is illustrated a diagram
400 of board relationships. Boards in a web may bave, for
example, a parent-child relationship, although this is not
sequired. A given board can have more than eoe parent and
more than one child. A board cannct be its own child or its
own parent. However, boards can have various relationships
1o each other. For example, a board may be part of a circular
relationship of any complexity. IMustrated herein, a first
board, BOARD,, is parent to a second board, BOARD,. The
second board, BOARD,, is parcnt to a third board,
BOARD,, and BOARD, is parent to the first board,
BOARD,.

Referring now ta FIG. 4B, there is illustrated board/web
relationship diagram 402. Boards can exist in any number of
webs, Many boards will exist in more than one web. The
web represents a certain view of the relationships among
boards, That is, the view can be hierarchical, or the view can
be in the form ol a work-llow. Additionally, the relationship
between two boards on one web is independent of the
relationship between those sanie two boards on other webs.
As shown, in a first web, WEB,, BOARD, is a parent to
BOARD,. Yet, in a second web, WEB,, BOARD, is a child
10 BOARD,. In a third web, WEB,, BOARD), and BOARD,
have no relationship, but exist independent of one another.
In a fourth web, WEB,, BOARD, exists, but BOARD, does
not. These are but a few examples of the web/board rela-
tionships that can exist in accordance with the present
invention.

In accordance with the invention, webs may be used o
maintain the location of content within a complex and
changing set of boards and support avtomation of a wark-
flow process. One example of automation of a changing
work[low process can be iflustrated where the workflow
process fo be aulomated imitially is represented by
A—B—C, md ultimately changed o A—~B/C—D. Three
different groups of people are assigned to each item, where
the resolling distribution is A(1, 2, 3+B{4, 5, 6)+C(7, 8, 9).

In the known LDAP environment, it is necessary for the
aulomation ssquence to predetermine how work data flows
trom A to B and C. Then the automation medule for inputs
io I must be spelled out and rewritten to consolidate the
split inputs from B and C. As such, the automation support
far this workflow change will always lag behind the ability
of the people involved o start working with the new
workflow assumptions.

In contrast, and in accordance with (he present invention,
webs and boards are the context for applications, files, and
folders. Hence, the workflow process may be readily reor-
ganized by maling a change to cne or more of the webs and
boards. By simply adding the board D and reamranging some
of {he relationships of A, B, and C, the workflow is quickly
reorganized and implemented.

The disclosed syslem has associated therewith a routing
algorithrn, referred to herein as a “webslice.” A webslice is
a relationship mle that defines a relationship between a web
and one or more boards of that web, If the web changes (e.g.,
a board is added), and meets the criteria of the mle, the
content will be on the new beard as well. For example, the
rule can include a web ID, a starting board ID, and “trans-
versal” data (i, the relationship rule), in the following
format:
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wehslice (larget board)=<weblD); starting board 11X, trans-
versal data>.

Thus, if a system includes two webs, W1 and W2, where
web W1 includes five boards: A (the starting board), B, C,
D. and E, with each subsequent beard a child to the previcus
board (i.e., Bischild of A, Cis child of B, ete.), the wehslice
data “slicing” to board E will be similar to the following:

webslice (board E)=<W1; board A; A—=B—C—=D—E>.

1t is 1o be appreciated that where a child board has at least
two parent boards, the webslice data can include at Jeast two
paths. For example, consider that A js the parent to both B
and C, with B and C the parents to ID. A webslice to D can
be obtained in one of two ways:

webslice (beard D)=<W1; board A; A—=B—D>, or

webslice (board D)=<W1; board A; A—»C—sD>.

Moreovet, since the webslice to a given board of a web
can lake at least two different paths, one path can be longer
than the other o the desired board. Consider that A is the
parent to both B and C, with B the parent lo i, and C the
parent to B, and E the parent to I). A webslice to D can be
obtained 1n one of two ways:

webslice (board D)=<W1; board A; A—=C—E—De.

These examples are only but a few of the relationships

that can be extracted using a wehslice. The webslice can also
take the forms of the Tollowing: “lust the board T started
from” {a default); “All child boards™, “All sibling boards™;
and, “All descendant boards™, for example.

Thus, by using at least these three basic entities for the
webslice (Le., the web ID, the starting board ID, and the
transversal data), the boards associated with a given conlent
can be ascertained. Sipce content is associaled with context,
and the beard is used in part to define the context, the system
knows the content associations whereupon a change of web
siructure, the system knows with which board{s) the content
is associated, both before and atter the struciure change. In
keeping with one aspect of the invention, tlhe location of the
content may be determined dynamicaily at runtime using the
webslice. Alternatively, the associated location of content
may be determine by defecting changes in structure, detect-
ing the temporary location of the content on the boards in the
routing algorithm before and afier the change, and adjusling
the location of the affected content as part of the change in
structure. Of course, the webslice data s not limited to the
three aspects indicated herpinabove, but may include further
information, such as at least one application ID and user ID
{that uniquely identifies the creator of the content), for
example.

Data created while the user is in the board is immediately
associated with the user, the current workspace, any other
desired workspace that the user designates, and the appli-
cation. This association is captured in a form of metadata
and tagged to the data being created. The metadata auto-

matically captures the context in which the data was creaied s

as the data is being created. Additionafly, the data content is
indexed to facilitate scarching for the content in number of
different ways in the future by the user or other vsers. This
tagging process is universal, in that, the data model allows
for any binary datz (e.g., files), as well as any set of definable
data fo he accepted inte the system. The system is not
restricted to processing e-mail, faxes, calendar events, meet-
ings, phone calls, etc,, that are included i the bundled
system, but can also accommodate whatever data the user
chooses o define, The system is also universal insofar as
user interaction can be through a browser that is pervasively
employed for use with conventional operating systems.
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Referring now ta FIG. 5, there is illustrated a flow chart
of a process for board and web generation in accordance
with the present invention. At 500, a webs-and-boards table
is created to track the relationship of said aspects. At 502, a
user creates a board. This can be via an administrator
initially configuring a person’s user workspace, or thereaf-
ter, a user creating another workspace, for example, a shared
workspace, At 504, the user performs data operations while
in the board. The data and applications employed to operate
on the data are then included as content associaied wiih the
pser in this particular comtext. Given that there can be
muliiple nsers, there can be & corresponding one or more
wehs associated with the one or more users. A BOARD(S)
column Jists the number of boards, ang select numbers of the
boards cau how be grouped in coilections or webs, as
ndicated at 506, to facilitate workflow, for example. For any
number of reasens, the web and board relationships cen be
changed, as indicated at 508. At 510, the webs-and-boards
tahle is aufomatically updated as these changes occur. The
process then reaches a Stop block.

Referring now to FIG. 6, there is illusttated a sample
webs-and-boards table 600 wsed in accordance with the
present invention. The table 600 inclndes a user information
column related to a number ofusers (1-3 and 6-8), under the
heading of USER(S). This is becausce the novel invention
{irst begins by associating all aspects with the vser. The table
600 also mcludes a WER(S) column that associates one or
more webs (W1, W2, :nd W3) with the one or more users.
A BOARD(S) columa lists the Tists the boards (e.g., B11,
B12, and B14) with a given web, Iere the users 1, 2 and 3
are associated with & web W1 that comprises a collection
boards B11, B12, and B14 (where the firsi digit is the
associated web number, and the second digit is the board
number). The table 600 also includes a pareni/child rela-
tionships column (denoted as BOARD(S) P/C RELATION).
Here, board Bl is the pareni, and. board B12 is a child, and
a parent to board 114, The table 600 is not limited to the
columus provided, but can include more information, as
desired.

Referring now 1o FIG. 7, there is illustrated a block
diagram of system 700 in accordance with the present
invention. Generally, the systern 700 includes sn internal
network 702 on which is disposed a services system 704 and
one or more users 700 seeking use of the services system
704, The services system 704 further includes a services
component 708 and an associated data storage system 710
for storing data and programs. The services system 704
includes the data management tool of the present invention.

Auser at one of the user nodes 706 can access the services
system 704 via a browser over a wiredfwireless communi-
cation link. Given that a browser is a principal means for
access, the user node can be any type of computing device
and cperating system that supports a browser, whether the
browser s a full-blown program typically vsed on a desktop
computing system, or a modified or shmmed down browser
inferface employed in a portable computing device, e.g., a
personal data assistant (PDA), wireless computing table,
and cellular/digital telephone. As illusirated, the user nodes
706 also have direct access to the data storage system 710,

The user nodes 706 can also aceess a global compmni-
cations network 712, e.g., the Infernet, using conventional
communication means, thereby providing a second path for
accessing the services system 704, that further facilitates
direct access fo the services 708 and/or the storage system
710. This second path is most important, since a user can
access the systern 704 from essentially anywhere.
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The services system 704 can be uotilized internsl (o a
corporate environment operating on, for example, an intra-
net, and providing such services only to corporate users. In
another implementation, the systern 704 can be disposed
external to the corporate environment such that the company
subscribes to the system services via a vendor.

Referring now to FIG. 8, there is illusirated a mwore
detailed block djagram of a sysiem 800 of the present
invention, The system 800 includes the internal network 702
on which is disposed the services system 704 and ihe one or
more users 708 seeking use of the services of the services
component 708 provided thereby. The services of the ser-
vices component 708 facilifate the nse of the data manage-
ment waol, which employs one or more webs 802 and boards
804. The tool further provides porial services 806 for
accessing the services from vardous internal and external
network locations using the TCP/IP suite of protocols. Other
services provided Include, but are not limited to, voice
services 808 and outside services 810. Ouiside services 810
facilitate including non-employees and the use of third-party
applications in specific projects in the system by providing
various levels of aceess (0 any number of data locations and
services. Read/wrile permissions can be granulanzed to the
file level, if desired.

The data storage system 710 includes a number of storage
methodologies 812 for handling and processing data. For
example, one methodology enables large numbers of users
1o organize files and documents aronnd many projects simul-
tanecusly. Data of any kind and size can be uploaded to a
common shared workspace or board. Varying levels of
access can be provided to the uploaded data. Other meth-
adologies are associated with storing the data, archiving the
data, data warehousing, library data, and an idea registry for
tracking that aspeci of the companies infellectual capilal.
The storage system 710 facilitates the storage and access of
metadata libraries that link hierarchical and non-liierarcliical
LDAP folders.

Ag indicated hereinabove, the management tool operates
seamlessly with existing computing system applications,
and existing system services. For example, the conventional
system services can nclude at least the following: e-mail,
collabaration and groupware services 814 having an asso-
ciated e-mail, collaboration and groupware storage system
816, voice switching services 818 (e.g, telephone and
paging functions) having an associated voice data storage
sysiem 828; snd mullimedia services 822 having an asso-
ciated multiniedia storage system 824, The slarage systems
816, 820, and 824 can connect 1o the storage systen 710 to
facilitate dala transfer and storage in accordance with ihe
varions methodologies of the storage system 710.

A wser of the users node 706 can also access the e-mail/
collaboration/groupware services 814, voice switching ser-
vices 818, and mulimedia services 822 indirectly through
the services system 704 using a multi-user data manipulation
enging, e.g., OLAP (On-Line Analytical Processing). Alter-
natively, the user can access these services 814, 818, and $22
directly over the network 702, but shown separately as a
communication link 826, and through the services 708
withou! using the molti-user engine.

The nser can also access the services 704, other services
814, 818, and 822, and data storage system 710 over the
global communications petwark 712 via a link 828, This is
facilitated through the user browser by directing the browser
1o o website using a URL (Unifornin Resource Locaier) or
through an altemative Link 830,

The management tool is browser-based and ipcorporates
a strong-encryplion scheme (e.g., nsing 128-bit S8L (secure
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socket layer) protocol). This means that data transmitted
belween the user computer and the services server 1s sub-
stantially secure. Furthermote, data shall not be cached,
which means that there is no information footprint lefi on the
user computer after ihe user logs off The user can access
data securely from virtvally any netwark node using any
type of hrowser. The data is stored encrypted on the storage
system 714,

Referring now 1o FIG. 9, there is illustrated a diagram of
a general structure of the management tool systena 200. The
structure starts at a high level with the user at a user level
902. The user level 902 is mext associated with a context
level 904 that defines all contexts in which the user can be
mcluded. Under the context level 904 is o web level 206 that
associates one or more of the webs with one or more of the
contexts of the context level 904. A boards leve] 908
underlies the webs level 906 and provides associations of the
many hoards with one or more of the webs. An applications
level 910 facilitates associating one or more applications
with a board designated at the board Jeve] 908. A database/
folders level 912 underlies the applications level 910, and
facilitates storing at least data, 1ables, and confext informma-
tion generated from the upper levels in folders, in the form
of, e.g., files, at an associated underlying file level 914, A
Yinking pratocel 916 provides cross-level communication
for fucilitating all aspects of data processing and communi-
cation at all levels of the data management sysiem 900,

Referring now to FIG. 10, there is a level flow diagram
1000 illustrating the hierarchy of the present invention for
associating one or more users 1002, context 1004, applica-
wans 1006, and folders 1008 with data 1010. The approach
is for file storage pointers of an application to be dynamic,
govemned injtially by the folder within whicli the application
is lannched. Additonally, the file sterage pointers are then
accessible and acted upon by the same application from any
folder In the system. This is a dynamic non-linear wmple-
mentation.

Traditional coflaborative technologies, like groupware,
allow groups of users to take action on the same file
substantially simulianeously. However, in preparation for
such capabilities, all users must have compatible versions of
the same application (hat is to be used for working with the
file. The context for any folder is limited to a one-to-many
and many-to-coe relationship, Essentialiy, the folder pos-
sesses a singular context to the directory tree in which it
resides.

In conirast, the disclosed architecture assumes that the
highest contestmal Jevel is that of an entity consisting of a
group of users forming a many-to-many architecture. The
users creaie and use the files within the context of the
warkspaces or boards of one or more users, which may ar
may not have web relationships. In this implementation, the
board is similar in function to a folder in conventional LDAP
systems.

The user then uses » suite of applications within a board,
with any file created being immediately associated with the
user, that board, any other board desired, and the application.
1o other words, by the person doing simply hisfher work, an
enormous amount of metadata aboul the context(s) for that
work 1% caplured automatically, Additionally, the system
indexes the content to facilitate the other ways in which the
nsers of the system might want to search on that file in the
future---ways and fuiure contexis which are not and cannot
be known by the users in advance and certainly are not
facilitated by conventional systems.

The system facilitates the use of an array of applications
(hat act independently of the boards from which they were
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launched, and those boards are capable of being ordered in
a myrad of collections of relationships (i.e., webs). The
applications can traverse the webs to the boards associated
with the infermation.

In addition to a macro view obtained by webs and boards,
the user can also create familiar hierarchical folders within
any board. These are virtual folders, in that their storage is
governed by the process described above. No data is physi-
cally stored in these Tolders, Finally, any fle or group of files
can be associated with any other file in the sysiem, allowing
the users of the system infinite Aexibility in determining
dynamic associations among the macro/micro components
of the system.

Referring now to FIG. 11, there is illusirated a system
1100 operational in accordance with the present invention.
The system 1100 includes a data management platform 1102
suitable for accommodating eny nmmber conventicnal oper-
ating systems (0S) 1104 (also denoted OS,, 08, O08,, . . .,
08,). The system 1100 also facilitates the vse of a single
data storage system 1106 svitable for use with any of the
operating syslems 1104, whereas conventionally, a given O3
may reguire a cerlain dafa storage lile structure. The plat-
form 1102 is OS-mdependent, and provides a single point of
contact for multiple users and resources 1108,

Referring now to FIG. 12, there is illustrated a design
integration chart 1200 of the disclosed invention. At the core
of the system i5 a data management tool 1202 that facilitates
all of the cutlying features and capabilities. The tool 1202
facilitates, at a second layer 1204, one interface (via a
browser), one application (the 100l ilself). one data store
{associate with the management tool), and one search
mechanism for finding any data element of the data store, Of
course, any third party applications typically have their own
search too] to search for files and folders that may also be
used. At a third layer 1206, the system 1200 facilitates a
Seclure operating environment, a scalable envirommert, and
webh-based. Moreover, the system 1200 can be implemented
on any software and/or hardware platform, accommodate
access from any device, and bridge to third party applica-
tions and devices. At an cuter layer 1208, the system 1200
facilitates one or more nstances of the following: users,
contexts, workflows, projects, user-defined topics, poorities,
file types, and tools. The system 1200 also is suitable for use
with e-mail, facsimile, and instant messaging subsystems,
multimedia services, and voice systems {e.g., phonec and
paging data),

The system 1200 captures and catalogs data autemati-
cally. Users, projects, permissions and comnminication tools
can be readily configured, along with the exchange of voice
information, data, and videc data, seamlessly. As users
collaborate, the system 1200 capwres comext information,
and automatically records when and how data is shered, who
updated the data, how often the data was accessed, what
additional information the data was linked to, elc, Meeting
information can be stored automatically, including, but not
limited to, who attended, the decuments shared. instant
messages captured, handouts used, slides presented, efc. A
later search can retrieve this information along with the
contex((s) within which the data was generated and used.

The system: 1200 enables larger numbers of users to
organize communications around many projects substan-
tially simultaneously. It can relate those projects to one
another using whatever workflow model(s) are required, and
dynamically assign modular communications tools (e.g.,
e-mail, voice mail, fax, teleconferencing, document sharing,
etc.) 1o those many projects as desired. The system 1200
aulomatically indexes thal informaton within the contex((s)
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in which it is received and used. This way, when a user
searches the system 1200 for information, the user not only
gets the information sought, but also can see how the
information is curently being used by ciher users and
preject groups in the whole system. Traditionally, if a
document was to be associated with seven different projects,
for exampile, the docnment wonld he stored in seven differ-
ent file locations and version control could be a significant
problem. In accordance with the present invention, the
document is seamlessly linked 1o all seven projects. Thus,
only one version exists, and version control is much easier
to address.

The disclosed system architecture is suited to relational
and ohject database structores for use on a large scale. The
data management too] uses both relationat and object storage
approaches to facilitate at least Internet-based data commm-
nications.

Referring now w0 FIG. 13, there is illustrated one imple-
mentation efa platform system 1300 in accordance with the
present invention. The platform systemn 1300 includes the
capability of third-parly applicalion inlepration, security
cameras and other devices for dala input, project and work-
flow management and, file and document sharing. The
platform system 1300 also accommodates online mectings
between logged-in users, and teleconferencing between the
users, if desired, The teleconferencing can be mitiated using
the platform system. 1300.

Referring now to FIG. 14, there is illustrated a genesal
system configuration 1400 of the present invention. The
syslem 1400 includes a platform 1402 that hosts at least the
daia management tool, here called a web application server
1404. The server 1404 provides a commen layer to under-
Iying services (hal include a database server 1406, a VRU
(voice response unit) 1408 (also called an interactive VRU
or IVRU) and mass storage system 1410. The VRU 1408
facilitates interactive calling features for o user via remote
touchtone signals and to voice data to the caller such that the
caller can make choices in response to predetermined
options presented by the system.

The platform 1402 can utilize at least one multi-channel
data commuanication connection 1412 (e.g., T1, DS3) into
e VRU subsystem 1408 (or communicating voice infor-
motion and interacting with feaiures of the platform 1402.
As indicated previously, the invention can accommodate
uscr communication from vinually any accessible network
node. To facilitate such an interface, the platform 1402 can
include a processor 1414 suitable for XML (eXtensible
Markup Language), XSLT (XML Styleshest Language:
Transformations), and SSL processing. The processor 1414
can also access web-based setvices ufilizing SOAP (Simple
Object Access Protocol). SOAP employs XML synfax to
send text conunands across the network using HTTP (Hy-
perText Transport Protocol). Thus, there is a high-speed
connection 1416 (c.g., broadband} that interfaces to the
processor laver 1414 for use with mulliple communication
exchanges with remote users disposed on the global com-
nmunication network 712. The remote users can access the
platform system 1402 via a SSL connection 1418 using
portable wired/wireless devices 1420, and by way of the
associgted browsers 1423,

Referring now ta FIG. 15, there js illustrated a screenshot
of a management toal window 1500 of a browser (e.g.,
Internet Explorer by Microsoft Corporation) used as a user
interface to facilitale nser interaction with neeting informa-
tion in accordance with the preseat invention. The window
1500 includes an address field 1502 that indicates the default
protocol and URL address for accessing (he data manage-
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ment system of the present invention. Here, HTTP is wsed to
access the server via network. The “htips:” indicates the
connection will be 1o a secore port instead of a default web
port. The window 1500 also includes a nser area 1504 that
mndicates the name of the user logged into the system. There
is also pravided a topic area 1506 that lists the various
hoards associated with the nser-defined topics. Here, the
vser bas defined two topics: @ Topic ] and a Topic 2.

The window 1500 also includes an application (or ser-
vices) area 1508 that Yists many applications selecuuble by
the vser while in this particulate window 1500, The appli-
cations presented to the user from this window 1500 include
bui are not limited to the following: Message, Calendar,
Task, Phone, Search, Meet, Conlact, Compile, Discuss,
Files, Notes, Division, News, Ideas, Vote, Manage Board,
Change, Password, Print, Help, Tutorial, and Logout
Depending on the user permissions provided by an admin-
istrator, the user may see more or fewer applications.

Here, the Meet application option is selected to allow user
interaction with sefting up a meeling related fo projects of
The user. The Meel application option. further includes List
and Creale sub-oplions. When the List sub-option is
selected, a center viewing area 1510 is used to present board,
context, weh address and other information so that the user
can review the existing board and context information
related to selting up a meeting, Sclection the Creafe sub-
option allovs the user to create a meeting in association with
one or more of the boards and make changes to existing
board relationships and contexts. Other user-selectable
options are provided such that the user can Join in a session
with one or more other users, Move data to Archive, Select
all objects, set a Reminder for himself or herself, and Delete
boards.

The Messaging option allows the user lo give out an
e-mail address of a project work area, enabling senders 1o
send the messages 10 right place. Thus, the user no longer
needs to manmually move the messages fo the appropriate
folders once received in a personal message inbox, Addi-
tionally, incoming faxes are routed to the appropriate board
for storage and review. Keywords and plrases in the fax are
automatically indexed. Later retrieval iz accommodated
simply by performing a search for the keywords or phrases.
Moreover, a given board can be assigned a fax number.
Thus, all faxes coming in can be routed to that nunber, and
on te the associated board.

The Vote cpiion allows the company and organizations to
communicale and gather opinions by way of voting. A
question can be entered, and the users selected to whom the
question(s) should be posed.

Referring now to FIG. 16, there is illustrated a screenshot
of a management tool window 1600 of a browser used as a
user imterface to facilitate user interaction with wnified
messaging, including e-mail, voice mail and fax information
in accordance with the present invention. The window 1600
includes many of the same fields and informational areas of
the previous windows (e.g.. areas 1502, 1504, 1506, and
1508 of window 1500 of FIG. 15). Here, the Message option
is selected to allow user interaction with varjous forms of
messaging support by the disclosed management architec-
ture. The Message option further inclndes an instant mes-
saping (IMessage) sub-option, in this particular implemen-
tation,

When the Bmail-Inbex sub-option is selected, the center
viewing area 1510 is used to present the user's messaging,
inbox folders. The vser can then open these folders to view
the e-mail, voice mail and fax messages stored therein. The
center viewing area 1510 also includes a drop-down menu
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1602 that allows Lhe user Lo select from a variety of different
Tolders (e.g., Maln, Drafis) of the e-mail system. The user
can also create and sign messapes with a digital signature.

As belore, other nser-selectable aptions are provided such
that the vser can manipulate messaging information, includ-
ing, but not limited to, Sefect All, Delete, Acknowledge,
Remind Me, Remove, Move/Copy, Forward, and Get Exter-
nal Mail.

There is also provided a News link that allows the user (o
link to the latest corporate and/or division news.

Referring now to FIG, 17, there is jllustrated a screenshot
of a management tool window 1700 of a browser used as a
nser interface to faciliiate user interaction with a board
management oplion in accordance with the presenl inven-
tion. The window 1700 includes many of the same fields and
informational areas of the previous windows (e.z., areas
1502, 1504, 1506, and 1508 of window 1500 of FIG. 15).
Here, the Manage Board oplion is selected 1o allow user
interaction with vanous forms of user management of
boards, The associated sub-options allow the user to Edit the
board attributes, and set permission levels therelo, in this
particular implementation. OF conrse, many different addi-
fional or different oplions can be provided (in this window
and other windows), at the discretion of the administrator.

s The system allows for new atiributes to be added to this

option as the need arises.

The center viewing area 1510 presents general board
attributes 1702 of the user (e.p.. user name, data, and ime),
and several fields for entering user information, including in
this implementaticn, buwr not limited to, board description,
board name, board nickname, board e-mail address, extemal
e-mail properties {e.g., POP server, user name, and pass-
word), fax information (e.g., incoming fax number for the
board and incoming fax PIN). and voice mail information
{e.g., incoming voice meil number and incoming voice mail
PIN3.

Referring now fo FIG. 18, there is illustrated a screenshot
of a management tool window 1800 of a browser used as a
user interface to facilitate user interaction with a phone
option in accordance with the present invention. The win-
dow 1809 includes many of the same fields and informa-
lional areas of the previous windows (e.z., areas 1502, 1504,
1506, and 1508 of window 1500 of FIG. 15). The sub-
options include Call History, Call Setup, Quick Call, Meet
Me, and List. The central viewing arca 1510 for this window
1200 simply inclades 3 Hsiing of phone-related events for
the given user.

As before, other user-selectable options are provided such
that the user can manipulate phone information, including,
but not limited to, Select All, Delete, Acknowledge, and
Remind Me. In addition, as with the other windows, there is
include an Agenda area 1802 for presenting any agenda
wnformation of a meeting or upcoming event.

Referring now to FIG. 19, there is illustrated a screenshot
of a management too]l window 1900 of a browser vsed as a
user interface to facititate user interaction with a files option
in accordance with the present invention. The window 1900
includes many of the same fields and imformational areas of
the previous windows (e.g., areas 1502, 1504, 1506, and
1508 of window 1300 of FIG. 15). Here, the sub-opticns
include List, Upload, Deleted, and Check In. Thus, data can
at least be listed, uploaded to the system and/or a board,
deleted from the system and/or board, and checked in from
a previous checkout process.

The window 1900 includes the central viewing area 1550
for viewmg information requested or selected for presenta-
tion. There is also a user control area 1902 that [acilitates
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listing user documents that sre checked out of the system or
board. There is also provided 2 dropdown menu 1904 for
selecting from a munber of folder viewing options.
Other user-selectable options are provided such that the

user can manipulate documents, including, but not limited 3

to, Select All, Delete, Acknowledge, Remind Me, Remove,
Move/Copy, Check Out and Download.

Referring now to FIG. 20, there is illustrated a screenshot
of a management 100! window of a browser used as & user
interface Lo facilitate nser inleraction with a user conlexlin
accordance with the present invention, Here, the My Context
option was selected while in the Mect application option.
Thus, the context information of the vser is posted within the
meeling space. The window 2000 alse includes many of the
same fields and informational areas of the previous windows
{e.g., areas 1502, 1504, 1506, and 1508 of window 1500 of
FIG. 15). Here, the sub-options sssocialed with Meet
include List and Create. Thus, data can at least be listed and
created in accordance with the associated need. Noie that
ather data can also be accessed and presented within an
application option, for example, My Profile will show the
user profile data.

The window 2000 mcludes the central viewing area 1510
for viewing information requested or selected for presenta-
tion. Here, the user has selected the presentation of the user
context information, which also includes board infonmation
and relationships. For example, board names Boardl,
Board2, and Board3 are listed, along with the hosts, User
(the current user} for Boardl, and User2 for both beards
Board2 and Boardd. The web nzme is also listed for the
collection of these three boards.

There is a Special Projects Web listed, and the asseciated
parent/child relationships of the associated boards, For
example, Board6 is a paren( o Board4, and Board4 is also
a parent to Board2.

Other nser-seleciable options are provided for the Meet
option, such as Join, Move w0 Archive, Select All, Delete,
Acknowledge, and Remind Me.,

These are but only a few of the mumerons windows
employed to facilitate user interaction, input, and control of
the management tool system, Many other windows are
provided 1o support, for example, printing, user help, com-
nrunications security, presenting user documents to other
vsers, metering user performance, dialog and discovery
forums, calendar functions, task functions, leadership tools,
Gile systemn maragement, wser confext, telephone services,
e-mail, voicemail, faxes, video conlerenicing, web conlar-
encing, security video, reverse 911, voice broadcasting, first
response unified messaging capabilities, specialized APIs,
software development kit, conduct and store meetings, orga-
nizing personal contact information, enterprise webs, chat
sessions, intellectual notes and ideas, workflows, compila-
fions, user profiles, news, searching, user aleris, integration
of third-party users and rescurces, multimedia infonmation,
vser permissions, system configuration, and wireless por-
table device interfaces, just to name a few.

Referring now o FIG. 21, there is illustrated 2 PBlock
dizgram of a computer operable fo execute the disclased
architecture. In order to provide additional context for
vadous aspects of the present invention, FIG. 21 and the
following discussion are intended to provide a brief, general
description of a suitable computing environment 2100 in
which the various aspects of the present invention may be
implemented. While the invention has been described above
in the general context of computer-executable instructions
that may run ou one or more computers, those skilled in the
art will recognize that the mvention alse may be imple-
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mented in combination with other program modules and/or
a8 a combination of hardware and soltware.

Generally, program modules include roufines, programs,
components, data structures, etc., that perform particular
tasks or implement particular abstract data types. Moreover,
those skilled in the art will appreciate that the inventive
methods may be practiced with ather computer system
configurations, including single-processor or multiprocessor
computer systems, minjcomputers, mainframe computers,
as well as personal computers, bhand-held computing
devices, microprocessor-based or programmable consumer
¢lectronics, and the like, each of which may be operatively
conpled to one or more associated devices.

The illustrated aspects of (he invention may also be
practiced in distributed compuiing environments where cer-
tain tasks are performed by remole processing devices that
are linked through a communications network. In a distrib-
uted computing enviromnent, program modules may be
located in both local and remole memory storage devices.

A computer typically includes a variety of computer-
readable media. Computer-readable media can be any avail-
ahle medin that can be accessed by (he compufer and
includes both volatile and nenvolatile media, removable and
non-removable media. By way of example, and not lmita-
tion, computer readable media can comprise compuler stor-
apge media and communication media. Computer storage
media includes volatile and nonvolatile, removable and
non-removable media implemented in any method or tech-
nology for storage of information such as computer readable
instructions, data structures, program modales or other data.
Computer storage media includes, but is not limited to,
RAM, ROM, EEPROM, Hash memory or other memory
technology, CI>-ROM, digital video disk (DVD) or other
optical disk sforage, magnelic cassetles, magnelic lape,
magnetic disk storage or other magnelic storage devices, or
any other medivm which can be used to store the desired
information and which can be accessed by the computer.

With reference again to FIG. 21, there is illustrated an
exemplary environment 2100 for implementing various
aspects of the invention that includes a computer 2102, the
camputer 2102 including & processing vnit 2104, a system
memary 2106 aud a system bus 2108, The system bus 2108
couples system components including, but not limited o, the
system memory 2106 to the processing unit 2104. The
processing unit 2104 may be any of varicus comraercially
available processors, Duel microprocessors and other mulii-
processor architeclrss may also be employed as the pro-
cessing, unit 2104,

The system bus 2108 can be any of several types of bus
structare that may firther iuterconnect to a memary bus
(with or withont a memory controller), a peripheral bus, and
a local bus using any of a variety of commercially available
bus architectures. The systern memory 2106 includes read
only memory (ROM) 2110 and random access memory
(RAM) 2112. A basic input/output system (BIOS) is stored
in a non-volatile memory 2110 such as ROM, EPROM,
EBPROM, which BIOS contains the basic routines that help
to transfer information between elements within the com-
puter 2102, such as during start-up. The RAM 2112 cax also
include a high-speed RAM such as static RAM for caching
data.

The computer 2102 further includes an internal hard disk
drive (HDD) 2114 (e.g., BEIDE, SATA), which internal hard
disk drive 2114 may also be configured for external use in
a suitable chassis (not shown), a magnetic floppy disk drive
(FDIY) 2116, (e.g., tv read from or write to a removable
diskette 2118) and an optical disk drive 2120, (e.g., reading
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a CI-ROM disk 2122 or, 1o read from or write te other high
capacity optical media such as the DVD), The hard disk
drive 2114, maguetic disk drive 2116 and optical disk drive
23240 can be connected to the system bus 2108 by a hard disk
drive interface 2124, a magnetic disk drive interface 2126
and an optical drive interface 2128, respectively. The inter-
face 2124 for external drive implementations includes at
least one or both of Universal Serial Bus (USB) and IEEE
1394 interface fechnologies.

The drives and their associated computer-readable media
provide nonvelatile storage of data, data structares, com-
puler-executable instructions, and so Torth. For the computer
2102, the drives and media accommodate the storage of any
data in a snitable digital format. Althongh the description of
compuler-readable media above refers to a HDD, a remov-
sble magnetic diskette, and a removable uptical media such.
as a CD or DVD, it should be appreciated by those skilled
in the art that other types of media wlich are readable by a
computer, such as zip drives, magnefic cassettes, flash
memory cards, cartridges, and the like, may also be used in
the exetnplary operating environment, and further, that any
such media may contain computer-executable instructions
for performing the methods of the present invention.

A mumber of program modules can be stored in the drives
and RAM 2112, including an operating system 2130, one or
more application programs 2132, other progran modules
2134 and program data 2136, All or postions of the operating
system, applications, mudules, and/or dala can also be
cached in the RAM 2112,

It is appreciated that the present invention can be imple-
mented with various commercially available operating sys-
tems or combinations of operating systems.

A user con enfer commands and information into the
comptiter 2102 through one or more wired'wireless input
devices, e.g., a keyboard 2138 and a pointing device, such
as a mouse 2140, Other input devices (not shown) may
include a microphoue, an IR remole conirol, a joystick, a
same pad, a stylus pen, touch gereen, or the like. These and
other input devices are eften connected to the processing
unit 2104 1hrough an input device interface 2142 (hat is
coupled 1o the system bus 2108, but may be connected by
other inerfaces, such as a parallel port an JEEE 1394 serial
port, a game port, a USB port, an IR interface, etc.

A monitor 2144 or other type of display device is also
connected o the system bus 2108 via an imerface, such as
a vidco adapter 2146. In addition to the monitor 2144, a
computer typically includes other peripheral output devices
(oot shown), such as speakers, printers, efc.

The computer 2102 may operate in a networked environ-
ment using logical connections via wired and/or wireless
communications 10 one or more remote compaters, such as
a remote computer(s) 2148, The remote computer(s) 2148
may be a workstation. a server compuier, a router, a personal
compuler, portable computer, microprocessor-based enter-
1ainment appliance, a peer device or other common network
pode, and typically includes many or all of the clements
described relative to the compnier 2102, althongh, for pur-
poses of brevity, only a memory storage device 2150 is
illustrated, The logical connections depicted include wired/
wireless connectivity to a local area network (LAN) 2152
and/or larger networks, e.g., a wide area network (WAN)
2154. Such LAN and WAN networking environments are
commaonplace in offices, and companies, and facilitate enter-
prise-wide computer networks, such as intranets, all of
which may connect to a global communication network,
e.g., the Internet.

40

o

65

20

When used in a [.AN networking envirpnment, the com-
puter 2102 is connected to the local network 2152 through
a wired and/or wireless commilnication network interface or
adapter 2156. The adaplor 2156 may [ciliiate wired or
wireless communication to the LAN 2152, which may also
include a wireless access point disposed thereon for com-
miunicating with the wireless adaptor 2156. When used in a
WAN networking environment, the computer 2102 can
inclode a modem 2158, or is connecled to 4 communications
server on the LAN, or has other means [or establishing
communications over the WAN 2154, such as by way of the
Internet. The modem 2158, which may be internal or exter-
nal and a wired or wireless device, is connected to the
system bus 2108 via the serial port imterface 2142. In a
networked environment, program modules depicted relative
to the compuier 2102, or portions thereof, may be stored in
the remote memory/storage device 2150. It will be appre-
ciated that the network comnections shown are exerplary
and other means of establishing a communications link
between the computers may be used.

The computer 2102 is operable to commumicate with any
wireless devices or enlities operably disposed in wireless
conwaunication, eg., a prnter, scannet, deskiop and/or
portable computer, portable data assistant, communications
safellite, any piece of equipment or location associated with
a wirclessly detectable tag {c.g., & kiosk, news stand,
restronm), and telephone. This includes at least Wi-Fi and
Bluetooth™ wireless technologies. Thus, the communica-
tion may be a predefined structure as with convenfional
nelwork or simply ap ad hoc communication between at
least two devices.

Wi-Fi or Wireless Fidelity, allows comnection to the
Tnternet from a couch at home, a bed in a hotel om or a
conference room at work, without wires. Wi-Fi is a wireless
teclmology like a cell phone that enables such devices, e-g.,
compulers, to send and receive data indoors and out, and
anywhere within the range of a base station. Wi-Fi networks
vse radio technologies called JEEE 802.11 (a, b, g, ctc) to
provide secure, reliable, fast wireless connectivity. A Wi-Fi
network can be vsed 1o connect computers to each ciher, to
the Internet, and to wired networks (which use JEEE 802.3
or Bihernet). Wi-Fi networks operate in (he unlicensed 2.4
and 5 GHz radio bands, with an 11 Mbps (802.11a) or 54
Mbps (202.11b) data rate or with products that contain both
bands (dual band), so the networks can provide real-world
performance similar to the basic 10BaseT wired Bihernet
nefworks teed in many offices.

What has been described above includes examples of the
present invention. It is, of course, not possible to describe
every conceivable combination of components or method-
ologies for purposes of describing the present invention, but
one of ordinary skill in the art may recognize that many
further combinations and permutations of the present inven-
tion are possible. Accordingly, the present inveution is
imended to embrace all such alterations, modifications aml
variations that fall within the spirit and scope of the
appended claims. Forthermore, to the extent that the tenm
“includes” is wsed in either the detailed description or the
claims, such term is intended (o be inelusive in a manner
similar lo the term “comprsing” as “comprising” s inler-
preted when employed as a transitional word in a claim.

What is claimed is:

1. A computer-implemented network-based system that
facilitates management of data, comprising:

a computet-implemented context component of the net-

work-based system for capturing context information
associated with nser-defined data created by user mler-
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action of 2 user in a first conlext of the network-based
system, {he contex! component dynamically storing the
context information in metadata associated with the
nser-defined data, the user-defined data and metadata
stored on a storapge component of the netwark-based
system; and

a computer-implemented tracking component of the net-

work-based systern for tracking a change of the user
from the first context to 2 second confext of the
petwork-based system and dynamically updating the
stored metadata based on the change, wherein the user
accesses the data from the second context,

2. The system of claim 1, (he context component is
associated with a workspace, which is a collection of data
and application fimctionality related to the user-defined data.

3. The syslem of clam 1, the context component is
associated with a web, which web is a collection of inter-
related workspaces, the web maintains a location of data of
the respective interzelnted workspaces when one or more of
the interrelated workspaces are moved into a different work-
space interrelationship.

4, The system of ¢laim 1, the context information includes
a relationship between the user and at least one of an
application, application data, and vser environment.

5. The systemn of ¢laim 1, the confext compenent captures
conlext information of the first comtexl and context infor-
malion related to at least one other context.

6. The syslem of claim 5, the context information of ihe

at least one other cortext is at least one of sipulaied by the

nser and suggested avtomatically by the system based upon
scarch and association criteria set by the user.

7. The system of claim 1, wherein data created in the first
conlext 1s associated with data creaved in the second context.

8. The system of ¢laim 1, the context information is
tagged to the user-defined data via the inetadata when the
nser-defined data is created.

9. A computer-implemented method of managing data,
comprising compiter-executable acts of:

creating data within a user environment of a weh-hased

computing platform via user interaction with the user
environment by a user using an application, the data in
the form of al least files and documents;

dypamically associating metadata with the data, the data

and metadata stored on a storage component of the
web-based computing platform, the metadaia inciudes
information related 1o the vser, the data, the application,
amxl ihe user environment;

iracking movement of the user from the nser envirommnent

of the web-based computing platform to a second user
environment of the web-based computing platform;
and

dynamically updating the stored metadata with an asso-

ciation of the data, the application, ancl the second user
environment wherein the user employs at least one of
the application and the data from the second environ-
ment,

10. The method of clzim 9, further comprising capturing
context information of the user.

11. The method of claim 9, further comprising indexing
content of the user environment such that a plurality of users
can access the content from an associated pluraiity of user
environmenis

12. The methed of claim 9, the least cne of the data and
the application is associated automatically with the second
user environment,
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13. The method of claim 9, further comprising accessing
the user environment and the second user environment using
a browser.

14. The method of claim 9, further comprising cormmu-
nicating with the user environment using a TCP/IP commu-
nication protocol.

15. The method of claim. 9, fisrther comprising locating
the user environment from a remote location using a URL
adiress.

16. The method of claim 9, further comprising accessing
the vser environment via a portable wircless device.

17. A computer-implemented method of managing, data,
comprising computer-exceutahle acts oft

generating a plurality of user environments in a web-

based system;

ordering two or more of the plurality of ser environnients

according to different arrangements of the user envi-
romments;
providing a plurality of applications for generating and
processing data in the user environments, data of a user
environmenl is dynamically associated wilh the usex
environment in metadata that corresponds to the data;

crealing an association of the data with a second user
environment when the data is accessed from the second
user environment;

dynamically storing the asscciation of the data and the

secand user envirenment in the metadata,

storing in a storage component ordering information

related to the ordesing of the two or more of the
plurality of user environments; and

traversing the different arrangements of the user environ-

ments with one or more of the applications based cn the
ordering information to locate the data associated with
the user environments.

18. The method of claim 17, the act of traversing is
perfoimed usiig a webslice that includes traversal informa-
tion for locating the data associated with a given user
environment,

19. The method of clain 18, the traversal information
includes at least a collection 113, a user environment [1), and
a routing path to the location of the enviromment data.

20. The methed of claim 17, the different arrangements,
user envircnmenis, and associated data carry both hierar-
chical and nen-hierarchical associations simultaneously
within the plarality of applications.

21. A computerreadable medivm for storing computer-
executable instructions for a method of managing data, the
method comptising:

creating data related to user interaction of a user within a

user warkspace of a web-based compuling platform
using an application;

dynamically associating metadata with the date, the data

and metadata stored on the web-based computing plat-
form, the metadata includes information related to the
user of the user workspace, 1o the data, to the apphica-
tion and to the user workspace;

trecking movernent of the user from the user workspace to

a second user workspace of the web-based computing
platform;

dynamically associating the data and the application with

the second vser workspace in the metadata such that the
user employs the application and data from the second
user workspace; and

indexing the data created in the user workspace such that

a plurality of different users can access the data via the
metadata from a corresponding phuality of different
user workspaces.
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22, A computer-implemented system. that {acilitates man-

agement of dala, comprising:

computer-implemented means for creating data by inter-
action of a nser within a user workspace of a server
using an application;

computer-implemented means for associating metadata
with the datn, the metadata stored in association with
the data on storage means of the server, the metadata
includes jnformation related o a user of the nser
warkspace, to the data, to the application and 1o the user
workspace;

computer-implemented means for tracking movement of
the nser from the user workspace to a second user
workspace of Lhe server; and

computer-implemented means for dynamically associat-
ing the data and the application with the second unser
workspace in the metadata such that the user can
employ the application and data from the second user
workspace.

23. A computer-implemented systern that [acilitates man-

agement of data, comprising:

a compuler-implemented context component of a web-
based server Tor defining a first user workspace of the
web-based server, zssigning one or more applications
to the first user workspace, capturing confext data
associated with user interaction of a user while in ihe
first user workspace, and for dynamically storing the
context data as metadata on a storage component of the
web-based server, which metadata is dynamically asso-
ciated with data created in the (st user workspace; and

a compuier-implemented tracking component of the web-
based server for tracking change information associ-
ated with a change in access of the user from the first
user workspace (0 a second user workspace, and
dynamically storing the change information on the
storage coniponent as part of the metadata, wherein the
user accesses the data from the second user workspace.

24. The system of claim 23, wherein the tracking com-

ponent amtomatically creates the metadata when the user
accesses the first user workspace.

25. The system of ¢laiin 23, wherein the context compo-

nent caplures relationship data associated with a relationship

between the first user workspace and af least one other user

workspace.
26. The system of claim 23, wherein an application
asscciated with the first user workspace iz aunlomatically
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accessible via the second user workspace when the nser
moves from the first user workspace lo the second user
workspace.

27. The system of claim 23, wheretn context data relating
10 an item of commuonication is automatically stored and
used in performance of communication tasks.

28. The system of clmm 23, wherein the context compo-
nent captures data and application functionality related 1o a
usei-defined topic of the first user workspace, and includes
the data and application functionality in the metadata.

29. The syslem of claim 23, wherein when (he data
created in the first user workspace is accessed from the
second user workspace, in response to which the context
component adds information to the metadata about the
second user workspace.

30. The system of claim 23, wherein the first user work-
space is associated with a plurality of different applications,
the plurality of different applications comprising telephony,
anified messaging, decision support, document manage-
ment, portals, chat, collaboration, search, vote, relationship
management, calendar, personal information management,
profiling, directory management, executive information sys-
tems, dashboards, cockpits, tasking, meeting and, web and
videa conferencing.

31. The system of claim 23, wherein the storage compo-
nent siores lhe data and the metadata according 1o at least
one of a relational and an object storage methodalogy.

32. The system of claim Z3, wherin storing ol (he
metadata in the storage companent in association with daia
facilitates many-to-many Iinctionality of the data via the
metadata.

33. The system of claim 23, wherein the first user work-
space provides access to at least one commmuuicalions 1ool,
which includes e-mail, voicemail, fax, teleconferencing,
instant message, chat, coatacts, calendar, task, notes, news,
ideas, vote, web and video conferencing, and document
sharing fanctionality.

34. The system. of claim 23, wherein one or more appli-
cations include file stornge pointers thal are dynamic and
associated with the first user workspace,

35. The system of claim 23, wherein the context compo-
nent facilitales encryption of the data generated in the first
user workspace.
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