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DATA FILTERING USING FILTER ICONS

BACKGROUND

[0001] Embodiments presented in this disclosure generally
relate to human-computer interfaces and, more particularly,
to techniques for filtering a list of data objects using filter
icons.

[0002] Computer systems and computerized devices are
increasingly a part of everyday life. At the same time, the
amount of data being created and stored by these computers is
rapidly increasing. While advancements in storage technol-
ogy have made it possible to store massive amounts of data for
a relatively low cost, these advancements have presented new
challenges as well. One such challenge is that, as the amount
of data grows, it is becoming increasingly difficult to effec-
tively organize and present this data to users without over-
loading the users with information. For instance, a particular
user may wish to view only a list of saved email messages
within a portion of the file system, rather than the entire list of
files in the file system. This challenge is particularly prevalent
in shared environments (e.g., a content management system),
where a substantial number of users can each create numer-
ous data objects that may be accessible by the other users
within the environment.

[0003] One technique for sorting through large numbers of
data objects is for each user to manually create search queries
specifying particular criteria describing data objects the user
wishes to view. However, one disadvantage to such a tech-
nique is that creating search queries can be a time consuming
process. For example, to view a list of saved email messages
within a portion of a file system, the user would need to first
determine a list of known file extensions used for saving email
messages. Additionally, such a technique may not be suitable
for less sophisticated users who are not familiar with various
file extensions used for the storage of email messages or even
the syntax of the query languages. Furthermore, even a prop-
erly crafted search for known file extensions may miss data
objects were improperly labeled.

SUMMARY

[0004] Embodiments of the invention provide a method,
product and system for displaying data. The method, product
and system include providing a plurality of filter icons in a
graphical user interface, where each of the plurality of filter
icons is associated with a respective class of data objects.
Additionally, the method, product and system include receiv-
ing a selection of at least one of the plurality of filter icons.
The method, product and system also include, responsive to
the received selection, outputting for display a list of data
objects, wherein the list of data objects contains only data
objects from the classes of data objects associated with the
selected at least one filter icon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] So that the manner in which the above recited
aspects are attained and can be understood in detail, a more
particular description of embodiments of the invention,
briefly summarized above, may be had by reference to the
appended drawings.

[0006] It is to be noted, however, that the appended draw-
ings illustrate only typical embodiments of this invention and
are therefore not to be considered limiting of its scope, for the
invention may admit to other equally effective embodiments.
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[0007] FIG. 1 is a block diagram illustrating a system con-
figured to run a content filtering component, according to one
embodiment presented in this disclosure.

[0008] FIG. 2 is a screenshot of an interface for an appli-
cation configured with a content filtering component, accord-
ing to one embodiment presented in this disclosure.

[0009] FIG. 3 is a screenshot of a data object, according to
one embodiment presented in this disclosure.

[0010] FIG. 4 is a screenshot of an interface for a content
filtering component, according to one embodiment presented
in this disclosure.

[0011] FIG. 5 is a flow diagram illustrating a method for
filtering data objects using filter icons, according to one
embodiment presented in this disclosure.

[0012] FIG. 6 is a block diagram illustrating a system con-
figured to run a content filtering component, according to one
embodiment presented in this disclosure.

DETAILED DESCRIPTION

[0013] Generally, embodiments of the invention provide
techniques for filtering a list of data objects based on a user
selection of one or more filter icons. Embodiments may clas-
sify each data object in the list of data objects into one or more
classes. An interface for displaying a list of data objects and
including a plurality of filter icons may be provided to a user,
with each of the filter icons associated with at least one
respective class of data objects. For example, the interface
could contain a filter icon for the “Documents” class of data
objects and another filter icon for the “Emails” class of data
objects. The user may select at least one of the filter icons
from the interface. In response to the selection from the user,
embodiments output a portion of the list of data objects that
contains only data objects from the classes of data objects that
are associated with the selected filter icons. Continuing the
example, if the user selects only the filter icon associated with
the “Documents” class of data objects, embodiments could
filter out all the data objects from the list of data objects that
have not been classified in the “Documents” class. Advanta-
geously, doing so provides a quick and intuitive way for the
user to adjust which types of data objects are displayed on the
interface.

[0014] FIG. 1 is a block diagram illustrating a system con-
figured to run a content filtering component, according to one
embodiment presented in this disclosure. As shown, the sys-
tem 110 includes a content filtering component 120 and digi-
tal content 130. Additionally, the system 110 is communica-
tively coupled to a display device 140. Generally, the content
filtering component 120 is configured to output for display
(e.g., on the display device 140) a filtered list of data objects
from the digital content 130 based on a user selection of one
or more filter icons. The digital content 130 generally repre-
sents any data objects that are stored in digital form.
Examples of digital content 680 include, without limitation,
files on a filesystem, files in a content management system,
search results, and so on. For instance, the user could specify
a particular location within a filesystem where the data
objects in the list of data objects reside. Embodiments of the
present invention could then display a filtered list of data
objects based on the selection by the user of one or more filter
icons.

[0015] The content filtering component 120 may classify
each of the data objects in the digital content 130 into one or
more classifications. For instance, the content filtering com-
ponent 120 may classify a first data object as a “Documents”
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and a second data object as an “Emails”. In one embodiment,
the content filtering component 120 classifies the data objects
based on a file extension associated with the data objects. For
example, the “Documents” class could be associated with a
plurality of different file extensions that are commonly used
by Word Processing programs for storing documents. If the
content filtering component 120 then determines that a first
data object has one of these file extensions, the content filter-
ing component 120 could associate the first data object with
the “Documents” class.

[0016] Upon classifying the data objects, the content filter-
ing component 120 could provide an interface for viewing a
list of data objects. Generally, such an interface includes a set
of user-selectable filter icons. Each of these filter icons may
be associated with one or more classes and/or sub-classes of
data objects. Upon receiving a selection of one or more filter
icons, the content filtering component 120 could determine a
list of the data objects that contains data objects only from
classes and/or sub-classes associated with the selected filter
icons. As an example, if the user selects only a filter icon
associated with the “Document” classification, the content
filtering component 120 could display a list of only data
objects that were classified into the “Document” class. In
other words, such a list would exclude data objects that do not
belong to the classes associated with the selected filter icons.
Advantageously, doing so provides a way for users to quickly
and intuitively adjust the types of data objects that are dis-
played, which enables users to more easily sort through large
amounts of data objects.

[0017] In another embodiment, the content filtering com-
ponent 120 could analyze the contents of a data object in order
to classify the data object. As an example, the content filtering
component 120 could analyze the content of a second data
object and determine that the second data object contains the
strings “TO:”, “FROM:”, “CC:” and “SUBJECT:”. The con-
tent filtering component 120 could then determine that these
strings are commonly associated with the “Emails” class of
data objects and could accordingly classity the second data
object as an “Emails”. In a particular embodiment, the con-
tent filtering component 120 could further classify data
objects into sub-classes. For example, a particular organiza-
tion could regularly send out weekly status updates by email
with the subject of “Weekly Status Update for the Week of
[Month] [Date], [Year]”. In such a situation, the content fil-
tering component 120 could be configured to analyze the
content of data objects to not only determine whether the data
objects should be classified as “Emails” but to further deter-
mine whether the data object should be classified as the sub-
class “Status Update Emails.” For instance, if the content
filtering component 120 determines that the second data
object not only contains the strings “TO:”, “FROM:”, “CC:”
and “SUBJECT:”, but further contains the string “Weekly
Status Update for the Week of” following the string “SUB-
JECT:”, the “TO:”, “FROM:”, “CC:” and “SUBJECT: could
further classify the second data object as a “Status Update
Emails.”

[0018] In a particular embodiment, the content filtering
component 120 can classify data objects into multiple clas-
sifications. For example, assume a user took a screen capture
of his desktop with an email message open the desktop to
produce a third data object (e.g., an image file). In such a
situation, the content filtering component 120 could analyze
the third data object produced by the screen capture and
determine that the data object should be classified as an
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“Image” based on the file extension of the data object. The
content filtering component 120 could further analyze the
content of the data object in order to further classify the data
object. For example, the content filtering component 120
could perform Optical Character Recognition (“OCR”) on
the image file to identify text within the data object. If the
content filtering component 120 then determines that the
image file contains the text strings “TO:”, “FROM:”, “CC:”
and “SUBJECT:”, the content filtering component 120 could
further classify the third data object as an “Email.” As a result,
the third data object could be classified into both the “Image”
and “Email” classifications.

[0019] The content filtering component 120 may also clas-
sify data objects based on security properties of the data
objects. For instance, the content filter component 120 could
classify all data objects that were created by a particular user
into a “Personally Owned” class of data objects. The content
filter component 120 could determine which user created the
data objects by, for instance, analyzing metadata associated
with the data objects. The content filter component 120 could
be configured to classify these documents for each user, so
that each user is able to view a list of data objects thathe or she
created. Thus, if the particular user then selects the filter icon
associated with the “Personally Owned” class, the content
filter component 120 could be configured to display a list of
data objects that were created by the particular user. Doing so
enables the user to quickly filter out data objects that were
created by other users of the system.

[0020] As another example, the content filter component
120 could classify data objects that have been flagged as
confidential communications into a “Confidential” class of
data objects. For instance, the content filter component 120
could analyze security-related metadata for each of the data
objects to determine which of the data objects have been
flagged as confidential communications and could classify
each of the flagged data objects into the “Confidential” class
of data objects. If a user then selects the filter icon associated
with the “Confidential” class, the content filter component
120 could display a list of data objects that have been flagged
as confidential. The user could further combine such a selec-
tion with a selection of another filter icon in order to refine the
displayed list to show a particular type of confidential data
objects. As an example, the user could select filter icons
associated with the “Confidential” class and the “Docu-
ments” class of data objects in order to see a listing of word
processing documents that have been flagged as confidential
communications. Advantageously, doing so allows the user to
intuitively filter a listing of data objects based not only on the
content classifications of the data objects but further on secu-
rity-related classifications of the data objects.

[0021] Inoneembodiment, the content filtering component
120 is configured to filter certain data objects for purposes of
packaging the data objects into an archive (e.g., a compressed
archive file such as a .ZIP file). In such an embodiment, the
content filtering component 120 could receive a user selection
of one or more filter icons and could package a set of data
objects that includes only data objects from classes associated
with the selected filter icons into an archive. In a particular
embodiment, the content filtering component 120 allows
users to create such an archive that contains data objects that
the user is not allowed to read or to modify (e.g., due to
security permissions on the data objects). Advantageously,
such an embodiment allows a user to create an archive con-
taining all the data objects of a certain class of data objects,
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even though the user may not have the security permissions to
otherwise interact with each those data objects. That is, since
the user may not be able to open certain ones of the data
objects, the user may not otherwise be able to manually
classify the data objects and determine which of the data
objects to include in the archive. However, by classifying the
data objects and allowing the user to select particular classes
of data objects to include in the archive (e.g., using filter
icons), the content filtering component 120 may enable the
user to efficiently archive particular classes of data objects
regardless of the security permissions on those data objects.
[0022] As an example, a first user could be tasked with
packaging all the emails and documents for a particular orga-
nization as part of the discovery process for a lawsuit. In such
an example, the first user could interact with an interface for
the content filtering component 120 and select filter icons
associated with the “Emails” and “Documents” classes of
data objects. The content filtering component 120 could then
create a secured archive containing all the data objects from
the selected classes of data objects, regardless of whether the
first user has the security permissions to interact with these
data objects. That is, embodiments allow the first user to
create the archive of the data objects, even though the first
user may not be able to examine the contents of each of the
data objects in order to manually classify the data objects.
Advantageously, doing so allows the first user to easily and
intuitively create an archive containing select classes of data
objects, without being limited by any security restrictions.

[0023] FIG. 2 is a screenshot of an interface for an appli-
cation configured with a content filtering component, accord-
ing to one embodiment presented in this disclosure. As
shown, the screenshot 200 includes a content filtering com-
ponent interface 210, a data object listing interface 220, and a
data object display interface 240. The content filtering com-
ponent interface 210 includes a plurality of filter icons 230
and filter icon radio boxes 225. The data object listing inter-
face 220 includes a selected data object 235. The data object
display interface 240 generally shows the contents of the
selected data object 235. Thus, in the depicted example, the
data object display interface 240 shows the contents of the
document “INSURANCE” from the folder “YIJENCAT”.

[0024] For purposes of the present example, assume that
thefiltericon 230, relates to the “Folder” class of data objects,
the filter icon 230, relates to the “Financial Reports” sub-
class of data objects, the filter icon 230, relates to the
“Emails” class of data objects, the filter icon 230, relates to
the “Documents” class of data objects, and the filter icon 2305
relates to the “Confidential” class of data objects. For this
example, assume that the “Financial Reports™is a sub-class of
the “Documents” class of data objects, and further assume
that the “Confidential” class of data objects includes all data
objects having security permissions that indicate the data
objects are confidential communications. Returning to the
depicted example, the screenshot 200 shows that filter icon
radio boxes 225,, 225, and 225, have been selected. These
filter icons 225,, 225, and 225, correspond to filter icons
230,, 230, and 230,, respectively.

[0025] Thus, the content filtering component 120 could
analyze the selected radio boxes 225, ; and determine that the
user has selected the filter icons corresponding to the classes
and sub-classes of “Folders”, “Financial Reports” and
“Emails”. Based on the selection by the user, the content
filtering component 120 could display a list of data objects in
the data object listing interface 220 that includes only data
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objects from the classes and sub-class of “Folders”, “Finan-
cial Reports” and “Emails”. Doing so enables the user to
quickly filter the contents shown in the data object listing
interface 220 by selecting the filter icons 230, ; (e.g., using
the radio boxes 225, ;) that correspond with the classes and
sub-classes of data objects the user wishes to be displayed.

[0026] Asdiscussed above, the content filtering component
120 may classify data objects based on a number of factors
and in a variety of different ways. In one embodiment, the
content filtering component 120 is configured to analyze the
content of a data object in order to classify the data object into
one or more classifications. Such analysis may enable the
content filtering component 120 to accurately classify data
objects, even in situations where a user may attempt to mask
the proper classification of the data object. An example of one
such data object is shown in FIG. 3, which depicts a screen-
shot of a data object according to one embodiment presented
in this disclosure. For purposes of the present example,
assume that a user pasted the contents of an email message
into a word processing document and then took a screenshot
of the document open in a word processing program. As
shown, the screenshot 300 depicts an image viewing program
showing a second screenshot 310 of a desktop of a computer
system. The second screenshot 310 includes a word process-
ing program 320, which includes a document containing the
contents 330 of an email message.

[0027] Here, the content filtering component 120 could
analyze the second screenshot 310 and classify the screenshot
310 into the “Images” class of data objects. Additionally, the
content filtering component 120 could analyze the content of
the screenshot 310 and determine that the screenshot 310
depicts the document 330 in a word processing program 320.
Based on such analysis, the content filtering component 120
could further classify the screenshot 310 into the “Docu-
ments” class of data objects. Furthermore, the content filter-
ing component 120 could analyze the text of the document
330 (e.g., using OCR) and determine that the document 330
includes the strings “FROM:”, “SENT:”, “T0:”, and “SUB-
JECT:”. As such, the content filtering component 120 could
further classify the screenshot 310 into the “Emails” class of
data objects, as the document 330 contains the contents of an
email message. Thus, the content filtering component 120
could classify the screenshot 310 into the “Images”, “Docu-
ments” and “Emails” category based on the analysis of the
screenshot 310. Advantageously, doing so allows the content
filtering component 120 to classify data objects not only
based on their file extensions (i.e., an image file in the current
example) but to further classify data objects based on their
contents (i.e., a document and the contents of an email mes-
sage in the current example).

[0028] Asdiscussed above, the content filtering component
120 may provide filter icons that represent sub-classes of data
objects. For instance, a “Financial Reports™ sub-class may
refer to specific types of data objects within the “Documents™
class of data objects. In one embodiment, the content filtering
component 120 may provide filter icons that represent mul-
tiple classes of data objects. Examples of such filter icons are
shown in FIG. 4, which is a screenshot of an interface for a
content filtering component, according to one embodiment
presented in this disclosure. As shown, the screenshot 400
includes filter icons 420, ,, each associated with a corre-
sponding radio button 410, ,. In the depicted example, the
filter icon 420, represents the “Documents™ class of data
objects and the filter icon 420, represents the “Emails” class
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of data objects. Additionally, the filter icon 420, represents
both the “Documents” and “Emails” classes of data objects.
Such a filter icon 420, may be advantageous when multiple
classes of data objects (i.e., in this example the “Documents”
and “Emails” classes) are frequently selected together.

[0029] The filter icon 420, represents the sub-class of
“Financial Reports”, which in this example is a sub-class of
the “Documents” class of data objects. In such an example,
the content filtering component 120 could analyze the con-
tents of the data objects classified in the “Documents” class in
order to determine which of the data objects should be further
classified into the sub-class of “Financial Reports”” For
instance, the content filtering component 120 could be con-
figured to analyze the content and the structure of content
within the data object in order to classify the data object. That
is, the content filtering component 120 could be configured to
associate a particular structure with the “Financial Reports”
sub-class and upon determining a data object uses this par-
ticular structure, could classify the data object into the
“Financial Reports™ sub-class. For example, the content fil-
tering component 120 could be pre-configured with the infor-
mation that every financial report document contains at least
the sections of “Balance Sheet,” “Profit and Loss” and
“Analysis.” Upon determining that a data object within the
“Documents” class contains these sections, the content filter-
ing component 120 could further classify the data object into
the “Financial Reports” sub-class based on the structure of
the data object. Advantageously, by allowing users to filter
data objects based on the sub-classifications of data objects,
embodiments provide a finer level of granularity by which
users may filter data objects.

[0030] Inoneembodiment, the content filtering component
120 provides a preconfigured set of filter icons to a particular
user. For instance, such a preconfigured set of filter icons
could be set by a system administrator. As another example,
the particular user could select which filter icons should be
included in the preconfigured set of filter icons. In another
embodiment, the content filtering component 120 determines
the set of filter icons to display to the particular user based on
user information for the particular user. For example, the
content filtering component 120 could be configured to dis-
play a certain set of filter icons to all users within the “Engi-
neering” group of users. Upon determining the particular user
belongs to the “Engineering” group of users, the content
filtering component 120 could display the certain set of filter
icons to the particular user.

[0031] In an alternate embodiment, the content filtering
component 120 determines which filter icons to display to the
particular user based on previous interactions between the
particular user and various classes of data objects. For
instance, the content filtering component 120 could monitor
actions of the particular user and maintain historical data
characterizing which classes of data objects the user interacts
with. As an example, the content filtering component 120
could monitor actions of the particular user and, upon deter-
mining the user is interacting with a data object, the content
filtering component 120 could determine one or more classes
that the data object belongs to. The content filtering compo-
nent 120 could then update interaction data which the content
filtering component 120 maintains for the particular user,
based on the determined one or more classes to which the data
object belongs. The content filtering component 120 could
then use this interaction data for the particular user to deter-
mine which filter icons should be presented to the particular
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user. As an example, the content filtering component 120
could analyze the interaction data to determine the five
classes of data objects with which the particular user most
frequently interacts and could display the filter icons associ-
ated with these five classes to the user. Doing so helps to
ensure that the content filtering component 120 provides the
user with a set of filter icons that will be relevant to the
particular user.

[0032] FIG. 5 is a flow diagram illustrating a method for
filtering data objects using filter icons, according to one
embodiment presented in this disclosure. As shown, the
method 500 begins at step 510, where the content filtering
component 120 classifies each of the data objects within a
plurality of data objects. As discussed above, the content
filtering component 120 could classity the data objects based
on the respective file extension of each data object. In par-
ticular embodiments, the content filtering component 120 is
configured to classify the data objects based on the content
contained within the data objects. Examples of such content
include, without limitation, content expressed in plain text
within the data object, content expressed in a mark-up lan-
guage within the data object, content mined from the data
object (e.g., using OCR), and so on. In analyzing the content
of'the data objects, the content filtering component 120 could
search for particular characters or objects within the data
objects for use in classifying the data objects. For example,
upon determining a particular data object contains the strings
“TO:”, “FROM:”, “CC:” and “SUBJECT:”, the content fil-
tering component 120 could classify the data object as an
“Email”. In one embodiment, the content filtering component
120 is configured to compare the structure of the data object
to one or more predefined templates in order to classify the
data objects.

[0033] Once the data objects are classified, the content fil-
tering component 120 provides an interface containing a plu-
rality of filter icons, with each filter icon associated with a
respective class of data objects (step 515). In one embodi-
ment, the filter icons can be associated with multiple classes
of' documents. For instance, an exemplary filter icon could be
associated with both the “Document” and “Email” classifica-
tions. In a particular embodiment, the filter icons can be
further associated with sub-classifications of data objects. As
an example, a particular data object could be associated with
the “Document” classification and further associated with the
“Financial Report” sub-classification.

[0034] The content filtering component 120 then receives a
selection of one or more of the filter icons from a user (step
520). For instance, the user could select one of'the filter icons
by clicking on the filter icon itself (e.g., using a mouse, a
touch screen display, etc.). In one embodiment, the content
filtering component 120 may associate each of the filter icons
with a respective radio button or checkbox. In such an
embodiment, the user may select a filter icon by clicking on
its respective radio button or checkbox. Of course, these
examples are provided without limitation and are for illustra-
tive purposes only. Furthermore, one of ordinary skill in the
art will recognize that any number of other techniques could
be used to select the filter icons. More generally, it is broadly
contemplated that any technique for of selecting filter icons
may be used.

[0035] The content filtering component 120 then outputs
for display a listing of data objects belonging to the classes of
data objects that correspond to the selected filter icons (step
525). For example, if the user only selects the filter icon
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corresponding to the “Email” class of data objects, the con-
tent filtering component 120 could display a list only contain-
ing data objects that are classified as “Emails”. As another
example, if the user selects two filter icons corresponding to
the “Email” and “Document” classifications, respectively, the
content filtering component 120 could display a list contain-
ing only data objects classified as “Email” or as “Docu-
ments”. Doing so provides an intuitive way for the user to
efficient specity the types of data objects that should be dis-
played.

[0036] FIG. 6 is a block diagram illustrating a system con-
figured to run a content filtering component, according to one
embodiment presented in this disclosure. As shown, the sys-
tem 600 includes a plurality of client systems 610 and a server
system 660, communicatively coupled via a network 655. In
one embodiment, the client systems 610 may include existing
computer systems, e.g., desktop computers, server comput-
ers, laptop computers, tablet computers, mobile devices (e.g.,
mobile phones), gaming consoles, hand-held gaming devices
and the like. The client systems 610 illustrated in FIG. 6,
however, are merely examples of computer systems in which
embodiments of the present invention may be used. Embodi-
ments of the present invention may be implemented differ-
ently, regardless of whether the computer systems are com-
plex multi-user computing systems, such as a cluster of
individual computers connected by a high-speed network,
single-user workstations, or network appliances lacking non-
volatile storage. Moreover, it is explicitly contemplated that
embodiments of the invention may be implemented using any
device or computer system capable of performing the func-
tions described herein.

[0037] As shown, each client system 610 includes, without
limitation, a processor 615, which obtains instructions and
data via a bus 620 from a memory 635 and storage 625.
Processor 615 is a programmable logic device that performs
instruction, logic, and mathematical processing, and may be
representative of one or more CPUs. Storage 625 is represen-
tative of hard-disk drives, flash memory devices, optical
media and the like. Generally, the storage 625 stores applica-
tion programs and data for use by the client system 510. As
shown, storage 625 contains digital content 630. The digital
content 630 generally represents any data objects stored in
digital form. Examples of digital content 630 include, without
limitation, files on a filesystem, files in a content management
system, search results, and so on. The client systems 610 are
operably connected to the network 655, e.g., via network
interfaces.

[0038] Thememory 635 isany memory sufficiently large to
hold the necessary programs and data structures. Memory
635 could be one or a combination of memory devices,
including Random Access Memory, nonvolatile or backup
memory (e.g., programmable or Flash memories, read-only
memories, etc.). In addition, memory 635 and storage 625
may be considered to include memory physically located
elsewhere; for example, on another computer coupled to the
client system 610 via bus 620. The memory 635 includes an
operating system (“OS”) 640 and a content filtering compo-
nent 120. Operating system 640 is software used for manag-
ing the operation of the client system 610. Examples of OS
640 include UNIX, versions of the Microsoft Windows®
operating system and distributions of the Linux® operating
system. (Note: Linux is a trademark of Linus Torvalds in the
United States and other countries.) More generally, any oper-
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ating system 640 capable of performing the functions
described herein may be used.

[0039] Additionally, the client systems 610 are each
coupled to respective display devices 645 and input devices
650. The display devices 645 may include output devices
such as monitors, touch screen displays, and so on. For
instance, the display devices 645 may include a display
device used to visually depict an interface of the content
filtering component 120 and a list of data objects in the digital
content 630. The input devices 650 represent a wide variety of
input devices, including keyboards, mice, controllers, micro-
phones, and so on.

[0040] As shown, the server system 660 includes, without
limitation, a processor 665, which obtains instructions and
data via a bus 670 from a memory 685 and storage 675.
Processor 665 is a programmable logic device that performs
instruction, logic, and mathematical processing, and may be
representative of one or more CPUs. Storage 675 is represen-
tative of hard-disk drives, flash memory devices, optical
media and the like. Generally, the storage 675 stores applica-
tion programs and data for use by the server system 660. As
shown, storage 675 contains digital content 680. The digital
content 680 generally represents any data objects stored in
digital form. Examples of digital content 680 include, without
limitation, files on a filesystem, files in a content management
system, search results, and so on. The server system 660 is
operably connected to the network 655, e.g., via a network
interface.

[0041] Thememory 685 isany memory sufficiently large to
hold the necessary programs and data structures. Memory
685 could be one or a combination of memory devices,
including Random Access Memory, nonvolatile or backup
memory (e.g., programmable or Flash memories, read-only
memories, etc.). In addition, memory 685 and storage 675
may be considered to include memory physically located
elsewhere; for example, on another computer coupled to the
server system 660 via bus 670. The memory 685 includes an
OS 690 and a server component 695. Operating system 690 is
software used for managing the operation of the server system
660. Examples of OS 690 include UNIX, versions of the
Microsoft Windows® operating system and distributions of
the Linux® operating system. More generally, any operating
system 690 capable of performing the functions described
herein may be used. Generally, the server component 695
represents any application capable of providing a list of data
objects from digital content 680 to applications running on
the client systems 610. In one embodiment, the server com-
ponent 695 represents a web server configured to provide
search results to applications on the client systems 610.
[0042] Asdiscussed above, the content filtering component
120 generally provides an interface containing a plurality of
filter icons for use in filtering data objects. For instance, the
content filtering component 120 could categorize each data
object in the digital content 630 into one or more classifica-
tions. As an example, a first data object could be classified as
a “Document” while a second data object could be classified
as an “Email Message”. The content filtering component 120
could then provide an interface (e.g., using the display device
645) to display a list of data objects and which includes a
plurality of filter icons, with each filter icon representing a
respective one or more of the classifications. As an example,
the content filtering component 120 could provide a filter icon
for “Document” class data objects, “Email Message” class
data objects, “Email and Document” classes of data objects,
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and “Financial Report Document” class data objects. Upon
receiving a user selection of at least one of the filter icons, the
content filtering component 120 could filter data objects from
the list of data objects, based on the filter icons selected by the
user. Advantageously, doing so provides a quick and intuitive
way for users to specify which types of data objects should be
displayed.

[0043] Inthe preceding, reference is made to embodiments
of the invention. However, the invention is not limited to
specific described embodiments. Instead, any combination of
the following features and elements, whether related to dif-
ferent embodiments or not, is contemplated to implement and
practice the invention. Furthermore, although embodiments
of the invention may achieve advantages over other possible
solutions and/or over the prior art, whether or not a particular
advantage is achieved by a given embodiment is not limiting
of the invention. Thus, the preceding aspects, features,
embodiments and advantages are merely illustrative and are
not considered elements or limitations of the appended claims
except where explicitly recited in a claim(s). Likewise, refer-
ence to “the invention™ shall not be construed as a generali-
zation of any inventive subject matter disclosed herein and
shall not be considered to be an element or limitation of the
appended claims except where explicitly recited in a claim(s).
[0044] As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a system,
method or computer program product. Accordingly, aspects
of the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment (in-
cluding firmware, resident software, micro-code, etc.) or an
embodiment combining software and hardware aspects that
may all generally be referred to herein as a “circuit,” “mod-
ule” or “system.” Furthermore, aspects of the present inven-
tion may take the form of a computer program product
embodied in one or more computer readable medium(s) hav-
ing computer readable program code embodied thereon.
[0045] Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable com-
bination of the foregoing. More specific examples (a non-
exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having
one or more wires, a portable computer diskette, a hard disk,
a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), an optical fiber, a portable com-
pact disc read-only memory (CD-ROM), an optical storage
device, a magnetic storage device, or any suitable combina-
tion of the foregoing. In the context of this document, a
computer readable storage medium may be any tangible
medium that can contain, or store a program for use by or in
connection with an instruction execution system, apparatus,
or device.

[0046] A computer readable signal medium may include a
propagated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
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medium that is not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

[0047] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wireline, optical fiber
cable, RF, etc., or any suitable combination of the foregoing.
[0048] Computer program code for carrying out operations
for aspects of the present invention may be written in any
combination of one or more programming languages, includ-
ing an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

[0049] Aspects ofthe present invention are described above
with reference to flowchart illustrations and/or block dia-
grams of methods, apparatus (systems) and computer pro-
gram products according to embodiments of the invention. It
will be understood that each block of the flowchart illustra-
tions and/or block diagrams, and combinations of blocks in
the flowchart illustrations and/or block diagrams, can be
implemented by computer program instructions. These com-
puter program instructions may be provided to a processor of
a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

[0050] These computer program instructions may also be
stored in a computer readable medium that can direct a com-
puter, other programmable data processing apparatus, or
other devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce
an article of manufacture including instructions which imple-
ment the function/act specified in the flowchart and/or block
diagram block or blocks.

[0051] The computer program instructions may also be
loaded onto a computer, other programmable data processing
apparatus, or other devices to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other devices to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide pro-
cesses for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0052] Embodiments of the invention may be provided to
end users through a cloud computing infrastructure. Cloud
computing generally refers to the provision of scalable com-
puting resources as a service over a network. More formally,
cloud computing may be defined as a computing capability
that provides an abstraction between the computing resource
and its underlying technical architecture (e.g., servers, stor-
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age, networks), enabling convenient, on-demand network
access to a shared pool of configurable computing resources
that can be rapidly provisioned and released with minimal
management effort or service provider interaction. Thus,
cloud computing allows a user to access virtual computing
resources (e.g., storage, data, applications, and even complete
virtualized computing systems) in “the cloud,” without regard
for the underlying physical systems (or locations of those
systems) used to provide the computing resources.

[0053] Typically, cloud computing resources are provided
to a user on a pay-per-use basis, where users are charged only
for the computing resources actually used (e.g. an amount of
storage space consumed by a user or a number of virtualized
systems instantiated by the user). A user can access any of the
resources that reside in the cloud at any time, and from any-
where across the Internet. In context of the present invention,
a user could submit a request for a list of data objects (e.g.,
using a client application configured with a content filtering
component 120) to a server component 695 in the cloud. For
example, a web server could execute on a computing system
in the cloud and, responsive to a request from the client
application, could return a list of data objects stored in the
cloud. Upon receiving the list of data objects, a content fil-
tering component 120 could provide an interface to a user
which includes a plurality of filter icons, each of which is
associated with one or more classifications of data objects,
and could filter data objects from the list of data objects based
on a user selection of the filter icons. Doing so allows users to
filter a list of data objects based on classes of data objects
from any computing system attached to a network connected
to the cloud (e.g., the Internet).

[0054] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of pos-
sible implementations of systems, methods and computer
program products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or por-
tion of code, which comprises one or more executable
instructions for implementing the specified logical function
(s). In some alternative implementations, the functions noted
in the block may occur out of the order noted in the figures.
For example, two blocks shown in succession may, in fact, be
executed substantially concurrently, or the blocks may some-
times be executed in the reverse order, depending upon the
functionality involved. Each block of the block diagrams
and/or flowchart illustrations, and combinations of blocks in
the block diagrams and/or flowchart illustrations, can be
implemented by special-purpose hardware-based systems
that perform the specified functions or acts, or combinations
of special purpose hardware and computer instructions.
[0055] While the foregoing is directed to embodiments of
the present invention, other and further embodiments of the
invention may be devised without departing from the basic
scope thereof, and the scope thereof is determined by the
claims that follow.

What is claimed is:

1. A computer-implemented method for displaying data,
comprising:

providing a plurality of filter icons in a graphical user

interface, wherein each of the plurality of filter icons is
associated with a respective class of data objects;

receiving a selection of at least one of the plurality of filter
icons; and
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responsive to the received selection, outputting for display
a list of data objects, wherein the list of data objects
contains only data objects from the classes of data
objects associated with the selected at least one filter
icon.

2. The method of claim 1, further comprising:

classifying each of the data objects in the list of data objects
into at least one class of data objects, based on at least
one of (i) content within the data object, (ii) a structure of
the content within the data object or (iii) a file extension
associated with the data object.

3. The method of claim 1, further comprising:

determining the plurality of filter icons to provide, based on
historical interaction data characterizing previous data
object interactions of the user.

4. The method of claim 3, further comprising:

monitoring interactions between the user and one or more

data objects; and

updating the historical interaction data based on the moni-

tored interactions.

5.The method of claim 1, wherein a first one of the plurality
of filter icons is associated with a first class, wherein a second
one of the plurality of filter icons is associated with a second
class, and wherein the first class is a sub-class of the second
class.

6. The method of claim 1, wherein a first one of the plurality
of filter icons is associated with a first class, wherein a second
one of the plurality of filter icons is associated with a second
class, wherein a third one of the plurality of filter icons is
associated with a third class, and wherein the third class is a
combination of the first class and the second class.

7. The method of claim 1, wherein the data objects in the
list of data objects comprise at least one of (i) files on a file
system, (ii) objects in a content management system or (iii)
web documents included in a set of search results.
8. A computer program product for displaying data, com-
prising:
a computer-readable storage medium having computer
readable program code embodied therewith, the com-
puter readable program code comprising:
computer readable program code to provide a plurality
of filter icons in a graphical user interface, wherein
each of'the plurality of filter icons is associated with a
respective class of data objects;

computer readable program code to receive a selection
of at least one of the plurality of filter icons; and

computer readable program code to, responsive to the
received selection, output for display a list of data
objects, wherein the list of data objects contains only
data objects from the classes of data objects associ-
ated with the selected at least one filter icon.

9. The computer program product of claim 8, the computer
readable program code further comprising:
computer readable program code to classify each of the
data objects in the list of data objects into at least one
class of data objects, based on at least one of (i) content
within the data object, (ii) a structure of the content
within the data object or (iii) a file extension associated
with the data object.
10. The computer program product of claim 8, the com-
puter readable program code further comprising:
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computer readable program code to determine the plurality
of filter icons to provide, based on historical interaction
data characterizing previous data object interactions of
the user.

11. The computer program product of claim 10, the com-
puter readable program code further comprising:

monitoring interactions between the user and one or more

data objects; and

updating the historical interaction data based on the moni-

tored interactions.

12. The computer program product of claim 8, wherein a
first one of the plurality of filter icons is associated with a first
class, wherein a second one of the plurality of filter icons is
associated with a second class, and wherein the first class is a
sub-class of the second class.

13. The computer program product of claim 8, wherein a
first one of the plurality of filter icons is associated with a first
class, wherein a second one of the plurality of filter icons is
associated with a second class, wherein a third one of the
plurality of filter icons is associated with a third class, and
wherein the third class is a combination of the first class and
the second class.

14. The computer program product of claim 8, wherein the
data objects in the list of data objects comprise at least one of
(1) files on a file system, (ii) objects in a content management
system or (iii) web documents included in a set of search
results.

15. A system, comprising:

a processor; and

amemory containing a program that, when executed on the

processor, performs an operation for displaying data,

comprising:

providing a plurality of filter icons in a graphical user
interface, wherein each of the plurality of filter icons
is associated with a respective class of data objects;

receiving a selection of at least one of the plurality of
filter icons; and
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responsive to the received selection, outputting for dis-
play a list of data objects, wherein the list of data
objects contains only data objects from the classes of
data objects associated with the selected at least one
filter icon.

16. The system of claim 15, the operation further compris-
ing:

classifying each of the data objects in the list of data objects

into at least one class of data objects, based on at least
one of (i) content within the data object, (ii) a structure of
the content within the data object or (iii) a file extension
associated with the data object.

17. The system of claim 15, the operation further compris-
ing:

determining the plurality of filter icons to provide, based on

historical interaction data characterizing previous data
object interactions of the user.

18. The system of claim 17, the operation further compris-
ing:

monitoring interactions between the user and one or more

data objects; and

updating the historical interaction data based on the moni-

tored interactions.

19. The system of claim 15, wherein a first one of the
plurality of filter icons is associated with a first class, wherein
a second one of the plurality of filter icons is associated with
a second class, and wherein the first class is a sub-class of the
second class.

20. The system of claim 15, wherein a first one of the
plurality of filter icons is associated with a first class, wherein
a second one of the plurality of filter icons is associated with
a second class, wherein a third one of the plurality of filter
icons is associated with a third class, and wherein the third
class is a combination of the first class and the second class.



