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APPLICATION OF METADATA TO
DOCUMENTS AND DOCUMENT OBJECTS VIA A SOFTWARE
APPLICATION USER INTERFACE

Background
With the advent of the computer age, computer and software users have grown

accustomed to receiving, retrieving, generating and storing vast amounts of data in the
form of a variety of electronic documents and document objects. For example, users
commonly store word processing documents, slide presentation documents, spreadsheet
documents, database files, calendaring and contacts files, and the like, in local and
remote file storage systems. A significant problem arises, however, when a user needs
to find a particular document or document object (portion of a document) among
hundreds or even thousands of documents or document objects.

Search mechanisms are available for searching across a general file system for a
given text string or other identifying data, but such mechanisms often take a great deal
of time, and the results may not be satisfactory, particularly, where a user is looking for
a particular data object, such as a chart or a picture located in a given document.
Systems also have been developed for applying a piece of metadata to a given
document or document object, for example, a colored flag, for assisting the user in
subsequently locating the marked item. However, such systems do not allow for a
standard marking or flagging of associated items across a file system having documents
and document objects generated and/or stored via a variety of different software
applications, for example, word processors, spreadsheet applications, slide presentation
applications, calendaring applications, and the like. Moreover, such systems do not
provide a summary view of all flagged items across a general file system and across
multiple application types. The result causes users to maintain separate management
techniques and mechanisms for each set of marked or flagged items under each

application file type.

It is with respect to these and other considerations that the present invention has

been made.

Summary
This summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the detailed description. This summary is not
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2
intended to identify key features or essential features of the claimed subject matter, nor

is it intended as an aid in determining the scope of the claimed subject matter.

Embodiments of the present invention solve the above and other problems by
providing methods, systems and computer products for applying metadata (flags) to
documents and/or document objects so that flagged documents or document objects of
a variety of file types may be associated with other documents and/or document
objects, and so that flagged items may be easily located and utilized across a local or
remote file storage system and across disparate software applications.

According to embodiments of the invention, a mechanism is provided for
applying metadata to documents or document objects across a local or remote file
system regardless of file type. Thus, a given flag, for example, a colored icon, may be
applied to a number of different documents, for example, word processing documents,
spreadsheet documents, slide presentation documents, calendar/contacts data, or
particular data objects embedded in such documents or data, for identifying the flagged
items according to a significance placed on the flagged items by the user. For example,
a user may apply a flag to all documents or document objects having data associated
with a particular work project. For another‘example, a user may apply a flag to all
documents or document objects requiring attention of the user on a particular date.
Items may be flagged according to a variety of criteria, for example, “To Do” items,
“Important” items, “Questions,” and the like. Flags applied to documents or document
objects may be modified or cleared altogether.

If a user desires to browse all documents or document objects flagged with a
particular metadata, for example, all documents or document objects flagged with a red
flag associated with a particular work project, a flag summary may be launched, and all
documents and/or document objects may be sorted on a particular flag for surfacing all
documents or document objects associated with the example particular work project.
Alternatively, flagged items may be surfaced through an information pane associated
with a launched or otherwise selected flagged item. If a given flagged document or
document object is in use, an information pane may be provided in which a listing of all
other documents or document objects contained in a given file system and bearing the

same flag is presented. Thus, the user may conveniently review related documents or

document objects without the need for additional searching.
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These and other features and advantages, which characterize the present

invention, will be apparent from a reading of the following detailed description and a
review of the associated drawings. It is to be understood that both the foregoing
general description and the following detailed description are explanatory only and are

not restrictive of the invention as claimed.

Brief Description of the Drawings

Fig. 1 illustrates an exemplary computing operating environment for
embodiments of the present invention, .

Fig. 2 is a simplified block diagram illustrating interaction between a computer
operating system, one or more software applications and a local and/or remote file
storage system.

Fig. 3 illustrates a computer screen display showing a dropdown menu for
applying different types of metadata (flags) to a selectéd document or document object.

Fig. 4 illustrates a computer screen display of a menu or dialog for modifying
one or more previously applied flags.

Fig. 5 is a simplified block diagram illustrating a relationship between -an
applied flag and a corresponding flagged do‘cument.

Fig. 6 is a simplified block diagram showing a relationship between an applied
flag and a corresponding embedded object in an associated document.

Fig. 7 illustrates a computer screen display of a flagged item summary display.

Fig. 8 illustrates a computer screen display of a dropdown menu for selectively
filtering a plurality of flagged items by one or more filtering properties.

Fig. 9 illustrates one or more icons for identifying flagged items organized by
stacking similarly flagged items.

Fig. 10 illustrates a computer screen display showing a listing of electronic
documents and showing an information pane for providing inform.ation about one or
more flagged items that are related to a selected document and/or document object.

Fig. 11 illustrates a computer screen display of a word processing document
containing a text selection to which a flag metadata is applied.

Fig. 12 illustrates a computer screen display of an electronic document
containing an embedded chart object to which a flag metadata is applied.
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Fig. 13 illustrates a computer screen display of an electronic document being

generated in association with a listing of flagged documents and/or document objects

provided in an adjacent information pane.

Detailed Description

As briefly described above, embodiments of the present invention are directed
to methods, systems and computer products for applying metadata to documents and/or
document objects in local and/or remote file storage systems. Application of metadata
(flags) to documents and/or document objects allows a user to easily locate and utilize
flagged items. A single metadata type, such as a colored flag, may be applied to
documents or document objects of different file types across a file storage system to
which data is stored via different sofiware applications. Documents and/or document
objects bearing like flags may be surfaced to a user in a flag summary with which
documents and/or document objects may be sorted by flag type. Flagged documents or
document objects related to a launched document may be listed in an information pane
adjacent to the launched document.

In the following detailed description, references are made to the accompanying
drawings that form a part hereof and in which are shown by way of illustrations
specific embodiments or examples. These embodiments may be combined, other
embodiments may be utilized, and structural changes may be made without departing
from the spirit or scope of thé present invention. The following detailed description is
therefore not to be taken in a limiting sense and the scope of the present invention is
defined by the appended claims and their equivalents. .

Referring now to the drawings, in which like numerals refer to like elements
through the several figures, aspects of the present invention and an exemplary
computing operating environment will be described. Figure 1 and the following
discussion are intended to provide a brief, general description of a suitable computing
environment in which the invention may be implemented. While the invention will be
described in the general context of prograrﬁ modules that execute in conjunction with
an application program that runs on an operating system on a personal computer, those
skilled in the art will recognize that the invention may also be implemented in

combination with other program modules.
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Generally, program modules include routines, programs, components, data

structures, and other types of structures that perform particular tasks or implement
particular abstract data types. Moreover, those skilled in the art will appreciate that the
invention may be practiced with other computer system configurations, including hand-
held devices, multiprocessor systems, microprocessor-based or programmable
consumer electronics, minicomputers, mainframe computers, and the like. The
invention may also be practiced in distributed computiné environments where tasks are
performed by remote processing devices that are linked through a communications
network. In a distributed computing environment, program modules may be located in
both local and remote memory storage devices. ’

Embodiments of the invention may be implemented as a computer process
(method), a computing system, or as an article of manufacture, such as a computer
program product or computer readable media. The computer program product may be
a computer storage media readable by a computer system and encoding a computer
program of instructions for executing a computer process. The computer program
product may also be a propagated signal on a carrier readable by a computing system
and encoding a computer program of instructions for executing a computer process.

With reference to Figure 1, one exemplary system for implementing the
invention includes a computing device, such as computing device 100. In a basic
configuration, the computing device 100 typically includes at least one ‘processing unit
102 and system memory 104. Depending on the exact configuration and type of
computing device, the system memory 104 may be volatile (such as RAM), .non-
volatile (such as ROM, flash memory, etc.) or some combination of the two. System
memory 104 typically includes an operating system 105 suitable for controlling the
operation of a networked personal computer, such as the WINDOWS® operating
systems from MICROSOFT CORPORATION of Redmond, Washington. The system
memory 104 may also include one or more software applications 106 and may include
program data 107. This basic configuration is illustrated in Figure 1 by those
components within dashed line 108. _

According to embodiments of the invention, the application 106 may comprise
many types of software applications, such as an electronic mail program, a calendaring
program, an Internet browsing program, and the like. An example of such programs is
OUTLOOK® manufactured by MICROSOFT CORPORATION. The application 106
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6
may include a number of other types software applications including a multiple-

functionality software application for providing many other types of functionalities.
Such a multiple-functionality application may include a number of program modules,
such as a word processing program, a spreadsheet program, a slide presentation
program, a database program, and the like. An example of such a multiple-
functionality  application is OFFICE™ manufactured by MICROSOFT
CORPORATION.

The computing device 100 may have additional features or functionality. For
example, the computing device 100 may also include additional data storage devices
(removable and/or non-removable) such as, for example, magnetic disks, optical disks,
or tape. Such additional storage is illustrated in Figure 1 by removable storage 109 and
non-removable storage 110. Computer storage media may include volatile and
nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information, such as computer readable instructions, data
structures, program modules, or other data. System memory 104, removable
storage 109 and non-removable storage 110 are all examples of computer storage
media. Computer storage media includes, but is not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-ROM, digital versatile
disks (DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other medium which can be used to
store the desired information and which can be accessed by computing device 100.
Any such computer storage media may be part of device 100. Computing device 100
may also have input device(s) 112 such as keyboard, mouse, pen, voice input device,
touch input device, etc. Output device(s) 114 such as a display, speakers, printer, etc.
may also be included. These devices are well known in the art and need not be
discussed at length here.

The computing device 100 may also contain communication connections 116
that allow the device to communicate with other computing devices 118, such as over a
network in a distributed computing environment, for example, an intranet or the
Internet. Communication connection 116 is one example of communication media.
Communication media may typically be embodied by computer readable instructions,
data structures, program modules, or other data in a modulated data signal, such as a

carrier wave or other transport mechanism, and includes any information delivery
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media. The term “modulated data signal” means a signal that has one or more of its

characteristics set or changed in such a manner as to encode information in the signal.
By way of example, and not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and wireless media such as
acoustic, RF, inﬁ'gred and other wireless media. The term computer readable media as
used herein includes both storage media and communication media.

Fig. 2 is a simplified block diagram illustrating interaction between a computer

operating system, one or more software applications and a local and/or remote file

storage system in which documents, document objects and a variety of other electronic
files may be stored. According to embodiments of the present invention, electronic
documents and/or document objects may be flagged with metadata for subsequently
locating and utilizing flagged items via a variety of software applications, such as the
word processing application 106a, the spreadsheet application 106b, the slide
presentation application 106¢, the calendar application 106d, and the operating system
105. As appreciated by those skilled in the art, each of the disparate sofiware
applications 106a-106d typically provide a user interface through which documents
generated and/or stored via a given application may be accessed, launched and
manipulated. Similarly, the operating system 105 typically provides a user interface
(also known as a shell) for providing general functionality of the operating system and
for providing a graphical representation of electronic buttons and controls for accessing
functionality of the operating system and one or more associated software applications
106a-106d, as well as, for providing graphical icons for selecting electronic files,
documents and/or document objects maintained in the file storage system 200.

As should be appreciated by those skilled in the art, electronic documents
and/or document objects (for example, embedded document charts, pictures, tables, text
strings, numeric data, etc.) may be stored in a local or remote general file storage
system 200 to which access to stored documents, document objects or other electronic
files may be obtained via the applications 106a-106d and via the operating system 105.
The file storage system 200 is illustrative of a local file storage system co-located with
the operating system 105, and the file system 200 is illustrative of a file storage system
located remotely from the operating system 105 and accessible to the operating system
105 and the associated software applications 106a-106d via a distributed computing

environment, such as an intranet or the Internet. An exemplary file storage system 200
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includes the WINDOWS® File System (WinFS) from MICROSOFT

CORPORATION. Those skilled in the art are familiar with such general file storage
systems as databases in which word processing documents, spreadsheet documents,
slide presentation documents, calendaring files, including contacts, tasks, to-do lists,
calendar items, etc., are stored by one or more software applications operating via an
operating system 105.

As briefly described above, according to prior methods and systems, a user
desiring to iocate a particular document and/or document object maintained in the file
storage system 200 may initiate a search for a desired document and/or document
object via a search mechanism of the operating system 105, or via a search mechanism
operated by one of the individual software applications 106a-106d. However, such a
search via the operating system 105 may take an excessive amount of time, and such a
search operated from an individual software application 106a-106d may only provide
results of the file type associated with the searching software application. According to
embodiments of the present invention, a standardized mechanism is provided for
applying metadata to a document and/or document object in the form of a flag via the
operating system- 105 or via disparate software applications 106a-106d such that
flagged items may be located in the file storage system 200 via the operating system
105 or via any of the disparate software applications 106a-106d regardless of file type
of stored flagged items. As should be appreciated, the illustration and description of
applications 106a-106d throughout this document are for purposes of example and are
not limiting of other types of software applications for which embodiments of the
present invention may be utilized. For example, embodiments of the present invention
may be utilized in connection with computer-aided design and drawing applications,
notes taking applications, audio/visual applications, database applications, desktop
publishing applications, and the like.

According to embodiments of the present invention, metadata applied to a
document and/or document object, referred to herein as a “flag,” is defined as a general
file storage system 200 item that contains a label (for example, a text string), as well as,
a visual overlay (for example, an icon and/or highlight color). According to
embodiments, the flag may maintain a reference relationship with other items
(documents, document objects, or other flags) stored in the file storage system 200 to

facilitate easy retrieval of a given flag, flagged item, or associated flag or flagged item.
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As will be described below, a flag applied to a given document and/or document object
may be a piece of metadata with which a given document and/or document object is
decorated, for example, a colored icon, for quickly distinguishing the associated
flagged item as bearing some type of significance to the user. On the other hand, flags
applied to documents and/or document objects may be “‘specialty” flags that carry
programmatic actions that may execute specific behaviors, for example, a “Task” flag
may create a task in an associated calendar application. Other specialty flags may
highlight portions of text or provide text-based commentary to flagged items.

According to embodiments of the present invention, flags applied to documents
and/or document objects may be utilized for building a relationship between similarly
flagged documents and/or document objects. For example, a “reminder” flag may be
applied to all documents and/or document objects across a variety of disparate
application file types for which a user desires to be reminded of one or more actions,
events, or tasks. For another example, a “research” flag may be applied to all
documents and/or document objects associated with a particular research project being
conducted by a given user. As described herein, by applying a given flag type, for
example, a “research” flag, to a number of different documents and/or document
objects, a user may subsequently locate, retrieve, and utilize all like flagged items
across disparate application types without the need for individually searching different
application types -via disparate software applications 106a-106d, or without being
required to conduct an exhaustive general file storage system search via an operating
system 105.

Fig. 3 illustrates a computer screen display showing a dropdown menu for
applying one of a number of different types of metadata (flags) to a selected document
or document object. According to embodiments of the present invention, an individual
document and/or document object may be flagged with metadata, as described herein,
by selecting a desired document from a document list via the operating system 105 or
via one of the disparate software applications 106a-106d followed by the application of
a desired flag type to the selected document. A flag may be applied to a particular
document object in a particular document by selecting the document object, for
example, a text selection, chart object, picture object, table object, and the like,

followed by application of the a desired flag type to selected embedded document
object.
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Referring to Fig. 3, upon selection of a document or document object for

application of a desired flag, a flag library menu 320 may be deployed for selectively
applying one of a number of different flag types to the selected document or document
object. According to embodiments of the invention, a flag may be applied to any
document or document object contained in a selected local file storage system 200 or
any remote file storage system accessible via a distributed computing environment.
The menu 320 is shown as a fly-out menu deployed adjacent to a dropdown menu 310
upon the selection of a flag control 315 contained in the dropdown menu 310. That is,
according to the illustrated menus shown in Fig. 3, upon selection of a given document
or document object via a user interface operated by the operating system 105 or one of
the applications 106a-106d, the dropdown menu 310 may be deployed under a listing of
operating system or application functionalities, for example, a toolbar, and the fly-out
menu 320 may be deployed for presenting one or more flag types that may be applied
to the selected document or document object. As should be appreciated, the file library
menu 320, illustrated in Fig. 3, is for purposes of example only and is not limiting of
the different layouts and presentations of flag types that may be applied to documents
and/or document objects according to embodiments of the present invention. For
example, the flag library 320 may be presented in a different type of menu or in
different locations or orientations relative to a selected document or document object.
As shown in the flag library menu 320, a collection of flag items is presented
from which a desired flag type may be selected for applying to a selected document
and/or document object. According to one embbdiment, a default set of flags may be
provided according to the programming of an associated software application
106a-106d or the associated operating system 105. As should be appreciated, the
listing of flag types illustrated in Fig. 3 is for purposes of example only and is not
limiting of the vast numbers of different flag types that may be created and utilized
according to embodiments of the present invention. According to one embodiment,
new flag types may be generated by user action, and new flag types may be added to
the flag library 320 via third-party software application add-ins. Moreover, each of the
disparate software applications 106a-106d may contain different flag types, and each of
the disparate software applications 106a-106d ma'1y expose their ﬂag' types to the
operating system 105 and to other software applications 106a-106d for allowing

documents and/or document objects flagged via any one of the software applications
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106a-106d or the operating system 105 to be located and utilized by other applications

1062a-106d or by the operating system 105.

. Referring still to the flag library 320, a “To Do Today” flag 325 is provided for
flagging one or more documents and/or document objects with metadata indicating that
the flagged item is associated with a task that needs to be done today. A general “To
Do’ flag 330 is provided for markiﬁg documents and/or document objects as being
associated with information or tasks that require some sort of attention. A “Reminder”
flag 335 may be applied to documents and/or document objects for reminding a user to
review or otherwise utilize the flagged item. An “Important” flag 340 may be utilized
for subsequently indicating to a flagging user that the flagged item is important. Other
flag types illustrated in the flag library 320 include the “Waiting For Reply” flag, which
may be used to indicate that a flagging user is anticipating a reply from another user
about some aspect of the flagged item. A “Question” flag may be utilized for flagging
one or more documents and/or document objects as having some aspect about which
the flagging user has a question. Other flags, not illustrated in Fig. 3, include a
“Research” flag that may be utilized for flagging one or more documents and/or
document objects as being associated with a given research study or project. The
“Definition” flag 345 and the “Personal” flag 350 allow for the highlighting or other
annotation of a given document and/or document object for subsequent location and
utilization by a given user. A “Clear Flag” control 335 is provided for clearing one or
more flags applied to one or more documents and/or document objects. A “Modify
Flags” control 360 is provided for modifying or otherwise customizing a flag applied to
one or more documents and/or document objects, as described below with reference to
Fig. 4.

As described above, flagging documents and/or document objects, as described
herein, allows a given user to categorize certain documents and/or document objects as
being related to each other accordihg to a given flag type so that the user may
subsequently locate any and all similarly flagged items for desired utilization. For
example, a user may apply the “To Do Today” flag 325 to a number of different
documents and/or document objects across a general file storage system 200, generated
with one or more different software applications 106a-106d, that are associated with
tasks or events that are important to the user on today’s date. As will be described

below, once one or more documents and/or document objects are flagged, for example,
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using the “To Do Today” flag, each of the like flagged items becomes related by virtue

of being flagged with the same flag type. Thus, when a user subsequently desires to
review and/or otherwise utilize any of the like flagged items, the user may search the
file storage system 200 for items flagged with the same flag type for obtaining all
documents and/or document objects flagged with that particular flag.

According to embodiments, new flags may be created, and flags currently
applied to one or more documents and/or document objects may be customized or
modified after application. Referring to Fig. 4, if the “Modify flags” control 360 is
selected, a “Modify Flags” dialog 410, 420 is provided to allow creation of new flags
and modification or deletion of existing flags. As should be appreciated, the dialog
410, 420 is illustrated for purposes of example only and is not limiting of the different
layouts and presentations that may be used to provide flag modification functionality.
According to embodiments of the invention, the “Modify Flags” dialog may be
launched for a selected file storage system 200, and all flag types for the selected file
storage system will be presented along with a listing of the number of documents or
document objects in the selected file storage system that are flagged with each flag
type. Thus, a user may quickly see the number of flagged items that will be affected if
a given flag is modified or deleted. For example, referring to Fig. 4, for the flag type
“To Do Today,” twelve items are shown under the “Count” column. Thus, if the user
modifies the “To Do Today” flag, twelve items in the selected file storage system will
be affected.

Referring still to Fig. 4, a given flag may be modified in a number of ways. An
icon selector 465 may be used to change the visual icon for the flag, for example,
question mark icon, research icon, idea icon, and the like, to a different available icon.
If such a change is made to one flagged item of a group of related flagged items, for
example, all items flagged as “To Do Today,” then the change will be automatically
made to all flagged items bearing the “To Do Today” flag. A color selector 460 allows
for changing the color of a given flag icon. The label selector 455 allows for changing
a text label used for a given group of flags. For example, a text label may be applied to
a “Reminder” flag that states “Remember to generate price list.” Such a labeled flag
may be applied to one or more documents or document objects having information
related to a price list that the user must generate. Referring to the top of the dialog 410,
420, a given flag may be deleted by selecting a desired flag from the dialog, followed
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by a selection of the “Delete” control 430. A new flag may be created by selecting the

“New Flag” control 425, followed by a selection of an icon type, an icon color and an
icon label, as desired, for the new icon.

According to embodiments of the invention, flags may be attached or

‘embedded. Referring now to Fig. 5, an “attached” flag refers to a situation in which a

flag is referenced to another file storage system item, for example, a document or other

electronic file contained in the file storage system 200. For example, a user may select
a word processing document via her operating system 105 and apply a desired flag to
the document, as described above with reference to Fig. 3. Alternatively, the document
may be selected via an application 106a-106d. According to embodiments, flag
application made to documents and/or document objects via an application 106a-106d
are persisted to the file storage system 200 so that such flagged items may be viewed
and accessed from the operating system 105 or from other applications 106a-106d,
described herein.

Referring still to Fig. 5, when the flag type 520 is applied to the selected
document 510, a reference relationship is created between the flag type and the selected
document by applying metadata to a source document that points to the target flag. The
flag and the referenced document become peer items in the file storage system that
reference each other. Thus, a subsequent selection or sorting on the flag type applied to
the document will show the associated document 510, and a selection of the document
510 will show its relationship to the applied flag. This aspect of the invention allows
for quick search and retrieval of documents bearing flags because the metadata applied
to the document by the flag may be used to locate the associated document.

Referring still to Fig. 5, once the flag metadata is applied to the selected
document, the icon 525 visually representing the selected document is changed, and a
flag icon 530 selected by the user is applied to the document icon 525. Thus, anywhere
the document icon 525 is graphically represented, such as the example icon 535, the
applied flag icon 530 will be displayed over the document icon to give visual notice
that the document has been flagged, as described herein.

Referring now to Fig. 6, application of an embedded flag is illustrated. An
“embedded” flag refers to the situation in which a flag is applied to and referenced to
an item that is inside a file storage system item. For example, an “embedded” flagisa

flag applied to and referenced to a document object, for example, a chart, table or
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picture, embedded in a document contained in the file storage system. As should be

appreciated, an embedded document object may also include a text selection, numerical
value or any other property of a selected document that may be selected for application
of a flag. As should be appreciated, a single document may have a number of
embedded objects that are flagged with different types of flags, and each of such
ﬂaéged objects will become a peer item in the file storage system with the source
document and the associated flags, as described below.

Referring still to Fig. 6, when a flag is applied to an embedded object 625
contained in a source document 610, an “embedded” relationship is established
between the embedded object 625 and the document 610, and the embedded object is
stored to the file storage system as a peer to the source document. A “reference”
relationship is established between the embedded object 625 and the'ﬂag 620 by
applying metadata of the flag 620 to the embedded object. Thus, a subsequent search
or sort on the applied flag will net the embedded object based on the flag metadata
applied to the embedded object. Architecturally, the embedded object, the document
and the flag become peer items in the file storage system. A visual representation 630
of the embedded object is generated bearing a flag icon 635, but the document icon 640
does not receive a flag icon because the flag is not attached to the document, as
described above with reference to Fig. 5. Thus, subsequent visual representation of the
flagged embedded object, as described below, will identify the item as a flagged
embedded object rather than a flagged document.

According to embodiments of the invention, flags are portable. That is, because
flags are stored in the file storage system 200 and are referenced by associated
documents or document objects, the flags “travel” with the document. Thus, if a user
works on a document at the office and then goes home and reopens the document from
the file storage system, because the document references or points to the flag applied to
the document, the document will be flagged when the user reopens the document at
home. On the other hand, according to one embodiment, for the sake of privacy, flags
may not pass to a receiving party to whom the associated document is electronically
mailed because the flags applied to the document may conflict with flags the receiving

party uses for her documents, and the flags may contain sensitive information that

should not be passed to the receiving party.
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As described herein, an advantage of the claimed invention is to allow for the

efficient location of flagged data. The following is a description of how flagged items
are surfaced to or located by users. Referring now to Fig. 7, a flag summary 700 may
be launched in the operating system user interface (shell), or at an application level via
a user interface of an associated application 106a-106d. The flag summary 700 may be
launched for a selected local and/or remote file storage system for providing a listing of
all flagged items contained in the selected file storage system 200. According to one
embodiment, 'a document or object “Name” column 710 provides a visual icon and
label for each flagged item. If a visual representation of the flag icon is not available or
is otherwise not satisfactory, a “Flag” column 720 shows a visual representation of the
flag type applied to each listed document or object. As should be appreciated, if the
user selects one of the listed flagged items, the selected item is automatically launched
for use.

For enhancing the searching experience, the flagged items listed in the flag
summary 700 may be filtered or sorted based on a number of sorting properties. Fig. 8
illustrates a computer screen display of a dropdown menu for selectively filtering a
plurality of flagged items by one or more filtering properties. As illustrated in Fig. 8, a
number of items in the selected file storage system bearing a given flag type is
displayed next to filter controls for the different flag types. According to
embodiments, the flag filter menu 800 may be deployed for selecting a sorting property
for the flagged items listed in the summary 700. For example, selection of the “A on
top” control will sort the listed items alphabetically from A to Z. Selectibn of the “To
Do” control 840 will group all items bearing a “To Do” flag together and will list those
items at the top of the summary 700. Selection of the “Question” control 860 will
group all items bearing a “Question” flag and will place that grouping at the top of the
summary 700. Thus, if a user desires to locate all flagged items bearing a given flag,
for example, the “Question” flag, the user may sort the listed items on that flag and

automatically receive a list of all desired items across the selected file storage system.

‘The user may then select one or more of the listed items for use.

The listed items may be grouped by flag type by selection of the “Group by
Flag” control 880. If the “Stack by Flag” control 870 is selected, the listed items will
be grouped by flag type and a visual representation of each grouping as “stacks” of

related flags will be presented in the user interface in use, as illustrated in Fig. 9. The
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thickness of the “stacks™ icons is presented visually relative to the number of items

bearing the associated flag.

Referring now to Fig. 10, in addition to surfacing flagged documents and/or
document objects through the flagged data summary 700, illustrated in Fig. 7, flagged
documents and/or document object may also be surfaced to the user via an information
pane associated with an operating system level or application level user interface.
Referring to Fig. 10, an operating system user interface or shell 1000 is illustrated with
which a user may access functionality of one or more applications 106a-106d via the
operating system 105 and with which the user may access one or more documents,
document objects, files, or other data contained in the file storage system 200,
described above. As illustrated in Fig. 10, a collection of documents and other data
objects 1010, 1020 is presented in the user interface or shell 1000. As should be
appreciated by those skilled in the arf, the collection of documents, files and other data
presented in the user interface 1000 may be in response to selection of a functionality
of the user interface 105 for providing the collection of documents, document objects,
files or other data. For example, the user may have selected a folder in which the
illustrated documents, document objects and other data are maintained. As should be
appreciated, the collection of files illustrated in Fig. 10 may be a subset of the data
contained in the file storage system 200, described above.

According to embodiments of the present invention, if the user selects a flagged

document, for example, the flagged spreadsheet document 1020, an information pane

1025 is provided for listing all the flagged items contained in thé selected document
and for listing other documents and/or document objecfs contained in the file storage
system 200 that bear related flags to the selected document 1020. As illustrated in
Fig. 10, the listing of flagged items in the pane 1025 may include flag icons, flag text
labels, or other helpful information such as text information that provides context for
the related flagged document and/or document object.

Surfacing related flagged items in the manner illustrated in Fig. 10 is
advantageous because the user has quick access to other documents and document
objects maintained in the file storage system 200 that are related to the presently
selected document. For example, if the user has selected a spreadsheet document 1020
for providing data to a group of employees, and the user notices that a similar flag is

listed in the pane 1025 that is associated with a flagged text selection 1045, the user
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may quickly select the related flagged document or object to review the flagged

document or content before or while the user is giving the presentation with the
selected spreadsheet document. For example, the user may have previously flagged
content in the related document concerning company management’s position on the
data being presented in the selected spreadsheet document, and the company
management’s position in the related document may have significant bearing on the
presentation the user is providing with the selected spreadsheet document.

As described herein, embodiments of the present invention may be utilized for
flagging documents and/or document objects at the operating system level and/or at the
individual applicatibn level. For example, just as a document or document object may
be flagged by selecting the document or document object from an operating system 105
user interface 1000, so may a document and/or document object be flagged at an
application level, for example, using a word processing application, spreadsheet
application, slide presentation application, calendar application, and the like. Referring
to Fig. 11, a user interface 1100 of a word processing application 106a is illustrated. A
document is displayed in the work area of the user interface 1100 containing a text
selection 1110 and a chart object 1140. According to embodiments of the present
invention, if the user desires to flag the entire document displayed in the user interface
1100, the user may deploy the flag library menu 1130 for selectively attaching metadata
for a selected flag type to the document, as described above with reference to Fig. 5.

On the other hand, if the user desires to apply a desired flag to a particular
document object contained in the document, the user may do so in the manmer
described above with reference to Fig. 6. Referring to Fig. 11, a text selection 1120 has
been highlighted for application of a selected flag type to the text selection. Upon
selecting a particular text item 1120, the flag library menu 1130 may be deployed by
selecting the flag library menu icon, as illustrated in Fig. 11. A particular flag type may
then be selected from the menu 1130, and metadata for the flag type will be applied to
the selected text item, and the selected text item will become a flagged embedded
object in the file storage system 200, as described above with reference to Fig. 6.

Referring now to Fig. 12, if the user next decides to flag the chart object 1140
according to a given flag type, the user may repeat the process described above by first
selecting the chart object 1140, followed by selecting a desired flag type from the flag
library menu 1130. Once the desired flag type is selected from the flag library menu,
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the chart object will become an embedded flagged document object, as described above

with reference to Fig. 6. Once one or more objects within a document are flagged as
embedded flagged objects, as described above, icons 1220, 1230 are displayed in the
document for identifying the location of flagged objects contained in the document.
According to one embodiment, if the icons 1220, 1230 are focused on, for example, by
mouse-over focus, the flagged content, for example, the text selection 1120 or the chart
object 1140, is highlighted to show the user the content in the document associated with
the flag. In addition, the flag library menu icon 1210, illustrated in the toolbar of the
user interface 1130, is dynamically changed to visually indicate the last flag applied to
a document and/or document object.

As described herein, an advantageous aspect of embodiments of the present
invention is the ability to quickly and efficiently retrieve flagged content. Referring
now to Fig. 13, an example user interface 1300 of a slide presentation application 106¢
is illustrated. In the user interface 1300, an information pane 1320 is provided for
allowing a user to quickly search for flagged content. For example, the user may -
search on specific flag types, for example, “Question” flags, “Research™ flags,
“Reminder’ flags, and the like. For example, say that the user has spent the last three

weeks researching various documents for information on a given topic that must now

- be incorporated into a slide presentation to present to his employer. Each time the user

finds a particular document or document object of interest to the user, the user flags the
document or an embedded object in a document with a “Research” flag. Now, the user
is ready to prepare the slide presentation to present to his employer.

According to embodiments of the present invention, the user may launch the
slide presentation application user interface 1300, followed by launching the
information pane 1320. The user may then conduct a search of the file storage system
200 for all documents and/or document objects flagged with the “Research” ﬂag. As a
result, all “Research” flagged documents and/or document objects will be listed in the
information pane 1320. The user may then select one or more of the flagged
documents and/or document objects listed in the information pane 1320, and the user
may then select information from the flagged documents for importing directly into the
slide presentation 1310. Thus, the user is not required to perform individual searches
for each document the user has previously located and marked as having information

applicable to the present slide presentation.application. All the user’s flagged
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documents and/or document objects found during her research are made quickly and

efficiently available to the user in the information pane 1320.

As described herein, methods, systems and computer products are provided for
decorating documents and document objects with flag metadata for enhancing
subsequent search and retrieval of flagged items. It will be apparent to those skilled in
the art that various modifications or variations may be made in the present invention
without departing from the scope or spirit of the invention. Other embodiments of the
present invention will be apparent to those skilled in the art from consideration of the

specification and practice of the invention disclosed herein.
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WE CLAIM:

1. A method of applying metadata to a document for improving subsequént

document retrieval, comprising:

receiving a document via a software application user interface;

providing one or more flag types for application to the document;

receiving a selection of one of the one or more flag types for application to
the document; ‘

saving a metadata associated with the selected flag type to the document;

establishing a reference relationship between the_ document and the
selected flag type;

receiving a search request via the software application user interface for
any data items related to the selected flag;

discovering the metadata associated with the selected flag type saved to
the document; and

returning the document in response to the search request.

2. The method of Claim 1, wherein providing one or more flag types for
application to the document includes providing a metadata for each of the one or more

flag types for applying to the document.

3. The method of Claim 1, after establishing a reference relationship between
the document and the selected flag type, saving the flag and the associated metadata to a

file storage system as a peer item to the document.

4. The method of Claim 1, after establishing a reference relationship between
the document and the selected flag type, generating a visual representation of the

document including a visual identification that the metadata associated with the selected

flag is saved to the document.

5. The method of Claim 1, after receiving a search request for any data items
related to the selected flag, searching one or more documents in a file storage system for

the metadata associated with the selected flag type.
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6. The method of Claim 5, -further comprising discovering the metadata

associated with the selected flag type saved to one or more additional documents.

7. The method of Claim 6, further comprising returning the one or more

additional documents in response to the search request.

8. The method of Claim 7, further comprising displaying identification
information for any returned documents having metadata associated with the flag type in

an information pane in the software application user interface.

9. The method of Claim 8, further comprising receiving a selection of the

identification information of a returned document; and launching the returned document.

10. The method of Claim 1, further comprising, providing a list of one or more
documents where at least one of the one or more documents includes saved metadata

associated with the flag.

11. The method of Claim 10, further comprising:
receiving a selection of the one of the one or more documents having
saved metadata associated with the flag; and

retrieving all other documents from a file storage system having saved

metadata associated with the flag.

12. The method of Claim 11, further comprising displaying a list of all other

documents from the file storage system having saved metadata associated with the flag in

an information pane.

13. The method of Claim 1, wherein receiving a document for application of

flag metadata includes receiving a document object.

14.  The method of Claim 13 whereby receiving a document object includes

receiving a selection of an object embedded in a document for application of flag

metadata to the embedded object.
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15. The method of Claim 14, whereby receiving a selection of one of the one
or more flag types for application to the document includes receiving a selection of one of

the one or more flag types for application to the embedded object.

16. The method of Claim 15,

wherein establishing a reference relationship between the document and
the selected flag type includes establishing a reference relationship between the
embedded object and the selected flag type; .

wherein saving the flag and the associated metadata to a file storage
~ system as a peer item to the document includes saving the flag and the associated
metadata to a file storage system as a peer item to the embedded object;

wherein discovering the metadata associated with the selected flag type
saved to the document includes discovering the metadata associated with the selected flag
type saved to the embedded object; and

wherein returning the document in response to the search request includes

returning the embedded object in response to the search request.

17. The method of Claim 1, wherein saving a metadata associated with the
selected flag type to the document includes saving a programmatic action to the document

that executes an action specified for the saved metadata.

18. The method of Claim 17, wherein the flag type is a task flag and wherein
the action specified for the saved metadata causes a task to be created in an associated

calendar application.
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19. A computer readable medium containing computer executable instructions

which when executed by a computer perform a method of applying metadata to a
document for improving subsequent document retrieval, comprising:

receiving a document via a software application user interface;

providing one or more flag types for application to the document;

receiving a selection of one of the one or more flag types for application to
the document;

saving a metadata associated with the selected flag type to the document;

establishing a reference relationship between the document and the
selected flag type;

receiving a search request via the software application user interface for
any data items related to the selected flag;

discovering the metadata associated with the selected flag type saved to

the document; and

returning the document in response to the search request.
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20. A computer readable medium containing computer executable instructions

which when executed by a computer perform a method of applying metadata to a
document for improving subsequent document retrieval, comprising:
receiving an embedded document object via an software application user

interface;

providing one or more flag types for application to the embedded

document object;

receiving a selection of one of the one or more flag types for application to
the embedded document object;

saving a metadata associated with the selected flag type to the embedded

document object;

establishing a reference relationship between the embedded document

object and the selected flag type;

receiving a search request via the software application user interface for

any data items related to the selected flag;

discovering the metadata associated with the selected flag type saved to
the embedded document object; and

returning the embedded document object in response to the search request.
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