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METHODS, SYSTEMS, AND COMPUTER 
PROGRAMI PRODUCTS FOR GROUPNG 

TABBED PORTIONS OF A DISPLAY OBJECT 
BASED ON CONTENT RELATIONSHIPS AND 

USER INTERACTION LEVELS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/476,435, which was filed Jun. 28, 
2006, the disclosure of which is hereby incorporated by ref 
erence in their entireties. 

TECHNICAL FIELD 

0002 The subject matter described herein relates to con 
trolling display of information via a computer display device. 
More particularly, the subject matter described herein relates 
to methods, systems, and computer program products for 
grouping tabbed portions of a display object based on content 
relationships and user interaction levels. 

BACKGROUND ART 

0003. In computer display systems, it is desirable to 
present information to a user in an organized manner. Most 
computer operating systems include graphical user interfaces 
that display information to a user using graphical objects, 
which will be referred to herein as display objects. One com 
mon example of a display object that is used to display infor 
mation to a user is a window object. A window object includes 
a frame that encloses the information being displayed to the 
user. The window object may also include controls for con 
trolling display of information within the window object. 
0004. A window object may be divided into tabbed por 
tions or tabs for organizing display of different information. 
For example, the System Properties window object displayed 
by the Microsoft Windows XPR) operating system contains 
various folder tabs for managing hardware and Software 
aspects associated with a computer system. Examples of tabs 
that are available via the System Properties window object 
include a General tab, a Computer Name tab, a Hardware tab, 
and an Advanced tab. Each of these tabs displays different 
information to a user and allows the user to modify computer 
system properties. However, the Microsoft Windows XPR) 
operating system does not allow a user to add new tabs to 
existing window objects or to organize or group tabs that are 
related to each other. 
0005. In addition to being used by operating systems to 
organize the display of information to a user, tabs have also 
been used by applications, such as web browsers. However, 
some conventional web browsers lack the ability to simulta 
neously display multiple web pages using tabs. Web browsers 
include web clients that allow a user to contact and obtain 
information from web servers. Web browsers display infor 
mation received from web servers in window object display 
areas. Using the current Microsoft Internet Explorer R web 
browser, each web page returned by a web server occupies the 
entire web page viewing area of the web browser window 
object. When a user selects a new web page by clicking on a 
link within the web page viewing area, the new web page 
replaces the original web page. The only way of using the 
current version of Microsoft Internet Explorer R to simulta 
neously view two or more web pages is to open another 
instance of the browser. 
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0006. In light of this shortcoming of conventional web 
browsers, web browsers that allow users to simultaneously 
display multiple web pages using tabs have been developed. 
For example, the FirefoXR web browser available from 
Mozilla Corporation allows the simultaneously display of 
multiple web pages using tabs. The ability to create and 
navigate web page tabs is referred to as tabbed browsing and 
allows a user to quickly Switch between previously accessed 
web pages. Tabs are arranged in a horizontal array in order of 
creation in the web page viewing area. In order to select a tab 
and view the corresponding web page, the user clicks on the 
tab. The selected tab blocks the view of content in the remain 
ing tabs. 
0007. One problem associated with tab-based web brows 
ers and other tab-based interfaces is that these interfaces do 
not provide mechanisms for reordering or grouping tabs. For 
example, the above-described Mozilla FirefoxR browser dis 
plays tabs in order of creation and does not allow tabs to be 
re-ordered or grouped. Downloadable extensions to tab 
based browsers allow users to select the location of newly 
opened tabs. However, such extensions do not automatically 
group tabs in a manner that utilizes content relationships and 
user interaction levels. 
0008 Accordingly, in light of these difficulties, there 
exists a need for methods, systems, and computer program 
products for grouping tabbed portions of a display object 
based on content relationships and user interaction levels. 

SUMMARY 

0009. The subject matter described herein includes meth 
ods, systems, and computer program products for grouping 
tabbed portions of a display object based on content relation 
ships and user interaction levels. According to one method, a 
display object with one or more tabbed portions is provided. 
A level of user interaction associated with each of the tabbed 
portions is monitored. A request is received for adding new 
information to a display object. A level of content relationship 
between the new information and information associated 
with at least one of the tabbed portions is determined. A new 
tabbed portion that contains the new information is created. 
The new tabbed portion is grouped with the at least one 
tabbed portion based on the level of user interaction associ 
ated with the at least one tabbed portion and the level of 
content relationship between the new information and the 
information associated with at least one tabbed portion. 
0010 Certain actions are described herein as occurring in 
response to other actions. The phrase “in response to” is not 
intended to be limited to any particular temporal relationship. 
For example, a second action that occurs in response to a first 
action may occur immediately after the first action or at Some 
time later than the first action. In addition, intervening actions 
or events may occur between the first and second actions. 
0011. The subject matter described herein for grouping 
tabbed portions of a display object may be implemented using 
a computer program product comprising computer execut 
able instructions embodied in a computer readable medium. 
Exemplary computer readable media suitable for implement 
ing the Subject matter described herein include disk memory 
devices, chip memory devices, programmable logic devices, 
application specific integrated circuits and the like. In addi 
tion, a computer program product that implements the Subject 
matter described herein may be located on a single device or 
computing platform or may be distributed across multiple 
devices or computing platforms. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0012 Preferred embodiments of the subject matter 
described herein will now be explained with reference to the 
accompanying drawings of which: 
0013 FIG. 1 is a block diagram of a system for grouping 
tabbed portions of a display object based on content relation 
ships and user interaction levels according to an embodiment 
of the subject matter described herein; 
0014 FIG. 2 is a block diagram illustrating an exemplary 
window object with tabbed portions according to an embodi 
ment of the subject matter described herein; 
0015 FIG. 3 is a block diagram illustrating an exemplary 
method for displaying tabbed portions of a display object in a 
manner that illustrates groupings between tabs according to 
an embodiment of the subject matter described herein; 
0016 FIG. 4 is a block diagram illustrating an alternate 
method for displaying tabbed portions of a display objects in 
a manner that illustrates groupings between tabs according to 
an embodiment of the subject matter described herein; 
0017 FIG. 5 is a flow chart illustrating an exemplary pro 
cess for grouping tabbed portions of a display object based on 
content relationships and user interaction levels according to 
an embodiment of the subject matter described herein; 
0018 FIG. 6 is a flow chart illustrating an exemplary pro 
cess for monitoring user interaction associated with tabbed 
portions of a display object according to an embodiment of 
the subject matter described herein; and 
0019 FIG. 7 is a flow chart illustrating an exemplary pro 
cess for identifying a level of content relationship between 
tabs and information according to an embodiment of the 
subject matter described herein. 

DETAILED DESCRIPTION OF THE INVENTION 

0020. The subject matter described herein includes meth 
ods, systems, and computer program products for grouping 
tabbed portions of a display object based on content relation 
ships and user interaction levels. FIG. 1 is a block diagram 
illustrating an exemplary system for grouping tabbed por 
tions of a display object based on content relationships and 
user interaction levels according to an embodiment of the 
subject matter described herein. Referring to FIG. 1, system 
100 may include a display object presentation controller 102. 
a user interaction monitor 104 and associated database 106, a 
tab controller 108, and a related tab manager 110. Display 
object presentation controller 102 may control or provide for 
display of objects to a user via a computer display device. For 
example, display object presentation controller 102 may be a 
window presentation controller that displays window objects 
including one or more folder tabs to a user. In one example, 
display object presentation controller102 may provide a win 
dow object usable by a web browser for displaying web pages 
as folder tabs. Display object presentation controller 102 may 
also receive input from a user for controlling display of 
tabbed portions of a display object. For example, display 
object presentation controller 102 may receive user input for 
creating or displaying new folder tabs. Display object presen 
tation controller 102 may communicate information regard 
ing user interaction with existing tabs to user interaction 
monitor 104. Display object presentation controller 102 may 
communicate user requests to create new tabs to tab controller 
108. 

0021. User interaction monitor 104 may monitor a level of 
user interaction associated with tabbed portions of a display 
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object. For example, user interaction monitor 104 may moni 
tor at least one of a recency of user interaction with a tabbed 
portion of a display object and an amount of time associated 
with each user interaction. User interaction monitor 104 may 
begin measuring time associated with a user interaction in 
response to detecting that a tabbed portion of a display object 
has focus. Such focus may be detected, for example, when a 
user clicks on or moves a curser over a tabbed portion of a 
display object to select the portion or object. When an object 
or component of a graphical user interface (GUI) is said to 
have “focus, it will be understood that the component is 
currently selected, such that input from the GUI, including 
text entered at a keyboard or pasted from a clipboard, is sent 
to the component currently having focus. In an alternate 
example, user interaction monitor 104 may determine a level 
of user interaction associated with a tabbed portion of a dis 
play object based on an amount of user input associated with 
the tabbed portion. For example, user interaction monitor 104 
may monitor a number of keystrokes or other input entered by 
a user when a tabbed portion of a display object has focus. 
Information regarding user interaction associated with a dis 
play object may be stored in user interaction database 106. 
0022. In one implementation, user interaction monitor 104 
may assign a recency rank and a percentage utilization rank to 
each tabbed portion of a display object. User interaction 
monitor 104 may monitor user interactions with all or a pre 
determined subset of tabbed portions for time periods 
between events that indicate a new instance of an application 
associated with a tabbed portion. A new instance of an appli 
cation may be indicated when a new browser or other appli 
cation window is started. User interactions may be separately 
monitored for tabs within each window object so that group 
ings of tabbed portions can be made within each window 
object. In an alternate embodiment, device status can be used 
to reset the user interaction monitoring. For example, the 
system may track user interactions with each tabbed portion 
after every restart, power on, start, or other event. The user 
interaction timer may be reset when Such events occur. 
0023. As stated above, interaction of a user with each tab 
may be determined based on focus. In current computer oper 
ating systems, several window objects, each having associ 
ated tabs, may be presented on a display screen at a given 
time. The window having focus may be the window where the 
cursor resides. Selection of a window or tab does not imply 
continuous interaction of the user with the tab, but it provides 
a good estimate of the prominence or focus of the window 
with respect to other windows. Accordingly, as stated above, 
focus on a window or tab may be used to start timing user 
interaction with the associated window or tab. 

0024. As stated above, in an alternate example, the inter 
action level associated with the tab may be measured by an 
amount of user input, such as the number of keystrokes that 
were entered within each tab. Measuring an amount of user 
input is advantageous in that this metric uses a deeper inter 
action metric than selection. However, using the number of 
keystrokes as a measure of a user interaction level may fail to 
indicate the relative utilization of a tab when a user spends a 
lot of time reading information in a tab. This is especially true 
for web pages where the user spends more time reading, and 
there is almost no input from the user in the window except 
scrolling. In Such instances, the amount of Scrolling or, the 
number of repeat visits to a page, or time-based metrics may 
be used to measure user interaction. 
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0025 Tab controller 108 may receive user input to add 
information to a display object, create a new tabbed portion 
containing the new information, and group the new tabbed 
portion with one or more existing tabbed portions of the 
display object based on the levelofuser interaction associated 
with the one or more tabbed portions and the level of content 
relationship between the new information and information 
associated with the existing tabbed portion orportions. In one 
implementation, tab controller 108 may receive input via 
display object presentation controller 102 that indicates that a 
user wishes to add a new tabbed portion to a display object. 
Tab controller 108 may then obtain information from related 
tab manager 110 indicating the level of content relationship 
between the new information and one or more existing tabbed 
portions associated with a display object. Tab controller 108 
may also obtain information from user interaction monitor 
104 that indicates the level of user interaction associated with 
the existing tabbed portions. Based on this information, tab 
controller 108 may group the new tabbed portion with one or 
more existing tabbed portions. 
0026. In one implementation, tab controller 108 may iden 

tify the existing tabbed portion associated with a window 
object having a highest level of content relationship with the 
new information. Tab controller 108 may group the existing 
tabbed portion with the new tabbed portion in response to the 
existing tabbed portion having a level of user interaction that 
exceeds a threshold. However, if the level of user interaction 
associated with the existing tabbed portion does not exceed 
the threshold, tab controller 108 may select a tabbed portion 
with the next highest level of content relationship with the 
new information and may repeat the test for determining 
whether the user interaction with the selected tabbed portion 
exceeds the threshold. The process may be repeated for mul 
tiple tabbed portions to identify the highest-utilized existing 
tabbed portions with which the new tabbed portions could be 
grouped. 
0027. In one implementation, iftab controller 108 identi 

fies an existing tabbed portion that has a high level of content 
relationship with the new tabbed portion and a high level of 
user interaction, tab controller 108 may associate the new 
tabbed portion with the existing tabbed portion as a child of 
the existing tabbed portion. This operation is particularly 
useful when the existing tabbed portion has focus at the time 
the new tabbed portion is being added to the browser window. 
Iftab controller 108 determines that the existing tabbed por 
tion has a high level of content relationship with the new 
tabbed portion and a low level of user interaction, tab con 
troller 108 may associate the new tabbed portion with the 
existing tabbed portion as a parent of the existing tabbed 
portion. Thus, if a user has temporarily lost interest in the 
information presented in a tabbed portion over the course of a 
browsing session, but later in the session requests information 
be displayed in the new tabbed portion that is related to the 
previously viewed information, the "dormant’ tab can be 
automatically grouped with the new tabbed portion as child 
window. This can save the user the trouble of having to locate 
the information included in the “dormant” tab, especially 
when a large number of tabbed portions have be added to the 
browser over the course of the browsing session. 
0028 Tab controller 108 may receive, from display object 
presentation controller 102, a request for a new tabbed por 
tion to be displayed in a window object. If the item being 
displayed is a web page, the additional information to be 
displayed may be a folder tab corresponding to the web page. 
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Requests for displaying web pages may be received when a 
user clicks on a web link in a web browser, enters web page 
location information in the location bar field of a web 
browser, clicks on a URL in an open tab, or clicks on a URL 
in an email. In other examples, tab controller 108 may receive 
an entering of information associated with an element of a 
display object to which a tab is requested to be added. 
Examples of information that may be entered in elements 
associated with a display object may include information 
entered into a search query box, information entered into a 
browser location bar, activation of a link in a favorites menu 
of a browser, or activation of a link stored in a history list of a 
browser. 
0029. In another example, tab controller 108 may receive 
a request for adding information to a display object from 
executable code associated with the display object, Such as 
Java R script associated with a web browser. In yet another 
example, tab controller 108 may receive the request for add 
ing information to a display object from an application pro 
gram that is not directly associated with the display object. 
For example, tab controller 108 may receive a request for 
adding information to a display object from user activation of 
a link in an application, Such as a word processing applica 
tion, that launches a browser or a tab externally to the browser 
or tab. 
0030. When a request for adding information to a display 
object is received, tab controller 108 may extract parameter 
values from fields associated with the web page for generat 
ing the new folder tab. Tab controller 108 may also pass this 
information to related tab manager 110. The following illus 
trates a non-exhaustive list of examples of information that 
may be extracted by tab controller 108 when the information 
requested to be displayed is a web page: 
0031. The title of the page: 
0032 e.g., <title>North Carolina State University.</ 
title> 

0033. The meta name of the page: 
0034 e.g., <meta name="Title' content="CNN.com 
Breaking News, U.S., World, Weather, Entertainment & 
Video News'> 

0035. The links contained within the page: 
0.036 e.g., <a href=http://mobile.wral.com/online/> 

0037 Related tab manager 110 may receive the informa 
tion from tab controller 108 and may identify a level of 
content relationship between the new information and infor 
mation associated with one or more existing tabs. For 
example, related tab manager 110 may identify tabbed por 
tions associated with a display object that are related to a new 
tabbed portion by comparing a portion of new information 
that is to be or that is associated with an element of the new 
tabbed portion and information associated with an element of 
the existing tabbed portion. Related tab manager 110 may 
assign a score to the content relationship between the new 
information and the information included in the tabbed por 
tion based on results of the comparison. In one implementa 
tion, related tab manager 110 may compare information asso 
ciated with elements, such as a title bar, a tab bar, a location 
bar, a search bar, a toolbar, a status bar, a browser pane, a 
history pane, a favorites pane, a link associated with at least 
one of a browser, a history, and a favorites pane, metadata, a 
header portion, a footer portion, information included in a list 
item, and a control associated with tabbed portions to identify 
levels of content relationship between the tabbed portions. 
Related elements may be compared. For example, it may be 



US 2016/0077695 A1 

desirable to compare information associated with corre 
sponding elements, such as comparing titles associated with 
tabbed portions. In an alternate implementation, it may be 
desirable to compare elements that do not correspond to each 
other. For example, it may be desirable to compare a title of 
one tabbed portion to a link associated with another tabbed 
portion. 
0038. As stated above, when tab controller 108 receives a 
request for adding information to a display object, tab con 
troller 108 may pass information relating to the request to 
related tab manager 110. Related tab manager 110 may per 
form the task of finding one or more related tabs associated 
with the display object currently open based on information 
corresponding to each tabbed portion. 
0039 Related tab manager 110 may perform the task of 
finding a related tab from the tabbed portions of the window 
object that are currently open based on the information cor 
responding to each tabbed portion. In one implementation, 
related tab manager 110 compares the contents of the addi 
tional information with the content that it receives for each 
tabbed portion of the window object. The comparison may be 
performed in the following way: 

0040 i. If the title of the additional information and the 
title of the tabbed portion contain any term that is the 
same, the tabbed portions score is increased by +2 for 
each match. If no terms between the two are the same no 
action is taken. 

0041 ii. The metadata tags of the additional informa 
tion are compared to the metadata tags for each of the 
tabbed portions. For every metadata term that matches, 
the tabbed portion gets a score of +1. Thus, if two of the 
metadata terms in the additional information match the 
metadata tags of a tabbed portion, then the tabbed por 
tion will get a score of +2. Several tabbed portions may 
have metadata terms that match. Each such tabbed por 
tion will have a score based on the number of matching 
terms. 

0042 iii. The URL of the additional information is com 
pared with the URLs contained in the tabbed portions of 
the window object. If the URL of the additional infor 
mation is contained in the tabbed portions, the score for 
those tabbed portions is augmented by +3. 

0043 iv. For each tabbed portion, a calculation is made 
for the content score by adding the scores obtained from 
steps i, ii, and iii. 

0044 v. The tabbed portion with the highest content 
score is taken. The information about the interaction 
level of all tabbed portions stored in information data 
base 106 is retrieved. Database 106 stores the recency 
rank and the percentage of time spent on the tabbed 
portion. 

0045. A first test that is performed on the tabbed portion 
with the highest content score is to check if it has been 
recently browsed. There are several possible implementations 
to make this determination. In one exemplary implementa 
tion, tab controller 108 may check to see if the tabbed portion 
is in the top 50% of all tabbed portions. In alternative embodi 
ments, additional temporal aspects may be included in the 
measurement. For example, the system could consider a 
tabbed portion to be recently browsed if it was interacted 
within the last hour. 
0046. A second test that is performed on the tabbed por 
tion is determining whether the percentage of time spent 
interacting with the tabbed portion exceeds a threshold. There 
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are several possible implementations for calculating that the 
time spent on a tabbed portion is enough to relate it to the 
additional information. In one implementation, tabs that fall 
within the top 50% in terms of the time spent are considered 
recent enough. A goal is to eliminate rarely used tabbed 
portions. The top 50% of the tabs are ordered from highest to 
lowest. 
0047. If the tabbed portion with the highest content score 
passes both the tests pertaining to the user interaction level. 
then the tabbed portion is identified as the tabbed portion 
related to the additional information. If not, the tabbed por 
tion with the next highest content ranking is considered and 
same tests are applied. The result is a related tabbed portion. 
It is possible that none of the tabs meet the criteria of being 
related. In that case the method returns no related tab. 
0048. As stated above, related tab manager 110 may pro 
vide information indicating the level of content relationship 
between information associated with requested and existing 
tab portions. Tab controller 108 may use the relationship 
information in combination with user interaction information 
to determine how to group and display the tabbed portions. 
0049 FIG. 2 is a block diagram illustrating a display 
screen, a window object, and tabbed portions associated with 
a web browser. In FIG. 2, display screen 200 may be any 
Suitable display screen, such as a display Screen associated 
with a personal computer, a mobile telephone, a Smartphone, 
a personal digital assistant, or any other device capable of 
displaying information to a user in graphical format. A win 
dow object 202 may be a graphical entity for displaying 
information. For example, window object 202 may be a win 
dow object that is associated with a web browser. Tabbed 
portions 204A-204C may each include content to be dis 
played to the user. In the illustrated example, tab 204B is the 
selected tab (e.g., the tab having focus) and includes web links 
206 to be displayed to the user. The data in remaining tabs 
204A and 204C is blocked by tab 204B. Buttons 208A-208D 
may control various actions of the application corresponding 
to window object 202. For example, if the application is a web 
browser, buttons 208A-208D may activate web browser func 
tions. 

0050. In FIG. 2, it can be seen that browser tabs are dis 
played in an equal manner. That is, other than the selected tab 
being displayed in front of the other tabs, no groupings are 
present. The subject matter described herein may be used to 
group tabs based on relationships between tabs and to display 
such relationships to the user. FIG. 3 is a block diagram 
illustrating one method that may be used to display tabs in a 
manner that illustrates a grouping relationship between the 
tabs. Referring to FIG. 3, display object 200 may be any 
suitable display object, such as a window object. Tabs 300, 
302, and 304 are shown with tab identifier portions of equal 
size. However, tabs 306 and 308 are shown as being adjacent 
to tab 300 and are shown with smaller tab identifier portions 
than tab 300. The adjacency and the size relationships 
between tabs 300, 306, and 308 are intended to illustrate a 
parent-child relationship between tab 300 and tabs 306 and 
308. That is, tabs 306 and 308 are shown as children of tab 
3OO. 

0051 FIG. 4 is a block diagram illustrating another 
example of a method for displaying tabs in a manner that 
illustrates groupings between the tabs according to an 
embodiment of the subject matter described herein. Referring 
to FIG. 4, tabs 400, 402, 404, 406, 408, 410, and 412 are 
shown with their corresponding tab identifier portions being 
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within a tab identifier portion oftab 414. In this arrangement, 
tabs 400, 402,404, 406, 408, 410, and 412 are intended to be 
depicted as children of tab 414. Tabs 416 and 418 represent 
different groups that are not part of the parent-child relation 
ship. It should also be noted that in the example in FIG. 4, 
multiple levels of relationships can be shown. For example, 
tab 402 is shown as a child oftab 404, and child 404 is shown 
as a child of tab 414, making tab 402 a grandchild oftab 414. 
0052 FIG. 5 is a flow chart illustrating an exemplary pro 
cess for grouping tabbed portions of a display based on con 
tent relationships and user interaction that is according to an 
embodiment of the subject matter described herein. Referring 
to FIG. 5, in block 500, a display object including one or more 
tabbed portions is provided for display to a user via a com 
puter display device. For example, display object presenta 
tion controller 102 may display a window object including 
one or more folder tabs. In block 502, a level of user interac 
tion associated with each of the tabbed portions is monitored. 
The user interaction level may be monitored by user interac 
tion monitor 104 using any of the metrics described herein. In 
block 504, user input for adding new information to the dis 
play object is received. For example, display object presen 
tation controller102 may receive a request to add information 
to a display object and may provide the request to tab con 
troller 108. 

0053. In block 506, a level of content relationship between 
the new information and information included in at least one 
of the existing tab portions is determined. For example, 
related tab manager 110 may compare the new information 
with information associated with other requested or existing 
tabs and determine a level of content relationship associated 
with each set of information being compared. In block 508, a 
new tabbed portion including the new information is created 
and grouped with at least one of the existing tabbed portions 
based on the determined level of content relationship and the 
level of user interaction associated with the existing tabbed 
portion. For example, tab controller 108 may use the infor 
mation collected by related tab manager 110 and user inter 
action monitor 104 to identify other new or existing tabs 
related to the tab being added, to determine user interaction 
levels associated with the other new or existing tabs, and to 
group the new tab with one or more of the other new or 
existing tabs. 
0054 FIG. 6 is a flow chart illustrating an exemplary pro 
cess for monitoring tabs. Referring to FIG. 6, in block 600, 
information about a tabbed portion is received. For example, 
user interaction monitor 104 may receive identifying infor 
mation for a tab from tab controller 108 or from display object 
presentation controller 102. In block 602, information about 
the recency of interaction with each tab is maintained. Infor 
mation about recency may include determining when each 
tablast had focus, as described above. In block 604, informa 
tion about the time spent by the user interacting with each tab 
as a percentage of total time spent on the remaining tabs is 
recorded. The time spent interacting with each tab may be 
measured by the time during which the tab has focus, as 
described above. Alternatively, user interaction may be mea 
Sured by an amount of user input associated with each tab. 
0055 FIG. 7 is a flow chart illustrating an exemplary pro 
cess for identifying related tabs. Referring to FIG. 7, in block 
700, a request to display information is received. For 
example, the request may be a request to add a web page tab 
to the viewing area of a web browser. In block 702, content 
information for each tabbed portion is received. For example, 
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the content information from an existing tab portion may be 
extracted from information database 106 illustrated in FIG.1. 
The content information for the new tabbed portion may be 
extracted from the request from the user. 
0056. In block 704, content of the new or additional infor 
mation is compared with content of the existing tabbed por 
tions. The tabbed portions may be ranked based on percent 
age of match with the new information. In block 706, a 
highest ranked tabbed portion based on match is selected. In 
block 708, it is determined whether the tabbed portion passes 
the recency test. As stated above, the recency test may include 
comparing the time that the user last interacted with a tab with 
a predetermined threshold. If the tab has not been interacted 
with within a predetermined time period, it may be excluded 
from consideration for grouping with the new information. 
Accordingly, in block 708, if the tabbed portion does not pass 
the recency test, control proceeds to block 710 where the tab 
is eliminated from the list. If the tab passes the recency test, 
control proceeds to block 712 where it is determined whether 
the tabbed portion passes the percentage of time spent test. As 
stated above, the percentage of time spent test may include 
comparing the percentage of time spent in the tab with a 
threshold. If the tab does not pass this test, control may 
proceed to block 710 where the tab is eliminated from poten 
tial grouping with the new information. If the tab passes, 
control proceeds to block 714 where the tabbed portion is 
identified as a related tabbed portion. Control may then pro 
ceed to block 716 where the additional information is 
arranged or grouped with the related tabbed portion. 
0057 Returning to block 710, if the tab is eliminated from 
the list, control proceeds to block 718 where it is determined 
whether the list is empty. If the list is empty, the process of 
identifying related tabs ends. If the list is not empty, control 
returns to block 706 where the next highest ranked tabbed 
portion in the list is tested. 
0.058 According to one aspect of the subject matter 
described herein, a system for grouping tabbed portions of a 
display object based on content relationships and user inter 
action levels associated with the tabbed portions is provided. 
The system may include means for providing a display object 
including one or more tabbed portions for display to a user via 
a computer display device. For example, display object pre 
sentation controller 102 may display one or more window 
objects having tabbed portions via a computer display device. 
The system may further include means for monitoring a level 
of user interaction associated with each of the tabbed por 
tions. For example, user interaction monitor 104 may monitor 
a level of user interaction associated with tabbed portions of 
a display object using any of the user interaction metrics 
described above. 

0059. The system may further include means for receiving 
user input for adding information to the display object. For 
example, display object presentation controller 102 may 
receive user input for adding a new folder tab to a web 
browser presentation area and may pass the input to tab con 
troller 108. The system may further include means for deter 
mining a level of content relationship between the new infor 
mation and information included in at least one of the tabbed 
portions. For example, related tab manager 110 may compare 
information extracted from the user input with information 
stored for existing tabbed portions to identify a level of con 
tent relationship between the new information and the exist 
ing tabbed portions. 
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0060. The system may further include means for creating 
a new tabbed portion including the new information and 
grouping the new tabbed portion with the at least one tabbed 
portion based on the determined level of content relationship 
and the level of user interaction associated with the at least 
one tabbed portion. For example, tab controller 108 may 
create a new folder tab containing information extracted from 
the user input requesting the new tabbed portion. Tab control 
ler 108 may group the new folder tab with one or more 
existing folder tabs based on the level of content relationship 
between the new information and the existing folder tabs and 
the user interaction levels associated with the existing folder 
tabs. 

0061. It will be understood that various details of the 
invention may be changed without departing from the scope 
of the invention. Furthermore, the foregoing description is for 
the purpose of illustration only, and not for the purpose of 
limitation. 
What is claimed is: 
1. A method for grouping tabbed portions of a display 

object based on content relationships and user interaction 
levels, the method comprising: 

providing a display object including one or more tabbed 
portions for display to a user via a computer display 
device; 

receiving a request to add new information to the display 
object; 

monitoring a level of user interaction associated with each 
of the tabbed portions; 

determining, without user input, a level of content relation 
ship between the new information and information 
included in at least one of the tabbed portions; and 

creating a new tabbed portion including the new informa 
tion and grouping the new tabbed portion with the at 
least one tabbed portion based on the determined level of 
content relationship and the level of user interaction 
associated with the at least one tabbed portion. 

2. The method of claim 1 wherein providing a display 
object including one or more tabbed portions includes pro 
viding a window object including one or more folder tabs. 

3. The method of claim 1 wherein providing a display 
object including one or more tabbed portions includes pro 
viding a window object controllable by a web browser to 
control display of one or more web pages as one or more 
folder tabs. 

4. The method of claim 1 wherein monitoring a levelofuser 
interaction associated with each of the tabbed portions 
includes, for each tabbed portion, monitoring at least one of a 
recency of user interaction associated with the tabbed portion 
and an amount of time associated with the user interaction. 

5. The method of claim 1 wherein monitoring a levelofuser 
interaction associated with each tabbed portion includes, for 
each tabbed portion, detecting when the tabbed portion has 
focus and monitoring a time during which the tabbed portion 
maintains focus. 

6. The method of claim 1 wherein monitoring a levelofuser 
interaction associated with each of the tabbed portions 
includes, for each tabbed portion, monitoring an amount of 
user input associated with the tabbed portion. 

7. The method of claim 1 wherein receiving a request for 
adding new information to the display object includes receiv 
ing input for adding a web page as a tabbed portion to the 
display object. 
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8. The method of claim 1 wherein receiving a request for 
adding new information to the display object includes detect 
ing at least one of 

an activation of a link displayed in a first tabbed portion; 
an entering of information associated with an element of 

the display object; 
a request for adding the information from executable code 

associated with the display object; and 
a request for adding the information from an application 

program not directly associated with the display object. 
9. The method of claim 8 further comprising grouping the 

new tabbed portion with the first tabbed portion in response to 
detecting the activation of the link displayed in the first tabbed 
portion. 

10. The method of claim 1 wherein grouping the new 
tabbed portion with the at least one tabbed portion includes 
identifying a first tabbed portion from the plurality of tabbed 
portions having a highest level of content relationship among 
the plurality of tabbed portions with the new information, 
determining whether the first tabbed portion has a level of 
user interaction that exceeds a threshold, and, in response to 
determining that the level of user interaction associated with 
the first tabbed portion exceeds the threshold, grouping the 
new tabbed portion with the first tabbed portion. 

11. The method of claim 10 wherein grouping the new 
tabbed portion with the at least one tabbed portion includes, in 
response to determining that the first tabbed portion does not 
have a level of user interaction that exceeds the threshold, 
refraining from grouping the new tabbed portion with the first 
tabbed portion and selecting a second tabbed portion having 
a second highest level of content relationship with the new 
information as a candidate for grouping with the new tabbed 
portion. 

12. The method of claim 1 comprising displaying the new 
tabbed portion with the at least one tabbed portion in a manner 
that illustrates the grouping between the new tabbed portion 
and the at least one tabbed portion. 

13. The method of claim 12 wherein displaying the new 
tabbed portion with the at least one tabbed portion in a manner 
that illustrates the grouping includes displaying the new 
tabbed portion and the at least one tabbed portion in a manner 
that illustrates a parent-child relationship between the new 
tabbed portion and the at least one tabbed portion. 

14. A system for grouping tabbed portions of a display 
object based on content relationships and user interaction 
levels associated with the tabbed portions, the system com 
prising: 

a display object presentation controller for providing a 
display object including one or more tabbed portions for 
display to a user via a computer display device; 

a tab controller for receiving a request for adding new 
information to the display object; 

a user interaction monitor for monitoring a level of user 
interaction associated with each of the tabbed portions: 

a related tab manager for determining a level of content 
relationship between the new information and informa 
tion included in at least one of the tabbed portions; and 

wherein the tab controller is adapted to create a new tabbed 
portion including the new information and to group the 
new tabbed portion with the at least one tabbed portion 
based on the level of user interaction associated with the 
at least one tabbed portion and the determined level of 
content relationship. 
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15. The system of claim 14 wherein the display object 
presentation controller comprises a window object presenta 
tion controller for displaying a window object including one 
or more folder tabs. 

16. The system of claim 14 wherein the display object 
presentation controller is adapted to provide a window object 
usable by a web browser for displaying one or more web 
pages as one or more folder tabs. 

17. The system of claim 14 wherein the user interaction 
monitor is adapted to determine the level of user interaction 
associated with each of the tabbed portions based on at least 
one of a recency of user interaction and an amount of time 
associated with each user interaction with each of the tabbed 
portions. 

18. The system of claim 14 wherein the user interaction 
monitor is adapted to determine the level of user interaction 
associated with each of the tabbed portions based on an 
amount of user input associated with each tabbed portion. 

19. The system of claim 14 wherein the tab controller is 
adapted to detect at least one of 

activation of a link displayed in a first tabbed portion; 
an entering of information associated with an element of 

the display object; 
a request for adding the information from executable code 

associated with the display object; and 
a request for adding the information from an application 

program not directly associated with the display object. 
20. The system of claim 19 wherein the tab controller is 

further adapted to group the new tabbed portion with the first 
tabbed portion in response to detecting the activation of the 
link displayed in the first tabbed portion. 

21. The system of claim 14 wherein the tab controller is 
adapted to identify a first tabbed portion including informa 
tion having a highest level of content relationship with the 
new information and to group the first tabbed portion with the 
new tabbed portion in response to the first tabbed portion 
having a level of user interaction that exceeds a threshold. 

22. The system of claim 21 wherein the tab controller is 
adapted to refrain from grouping the first tabbed portion with 
the new tabbed portion in response to the first tabbed portion 
having a level of user interaction that does not exceed the 
threshold and to identify a second tabbed portion of the plu 
rality of tabbed portions with information having a second 
highest level of content relationship with the new information 
as a candidate for grouping with the new tabbed portion. 
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23. The system of claim 14 wherein the tab controller is 
adapted to display the new tabbed portion with the at least one 
tabbed portion in a manner that indicates the grouping 
between the new tabbed portion and the at least one tabbed 
portion. 

24. A system for grouping tabbed portions of a display 
object based on content relationships and user interaction 
levels associated with the tabbed portions, the system com 
prising: 
means for providing a display object including one or more 

tabbed portions for display to a user via a computer 
display device; 

means for monitoring a level of user interaction associated 
with each of the tabbed portions: 

means for receiving a request for adding new information 
to the display object; 

means for determining a level of content relationship 
between the new information and information included 
in at least one of the tabbed portions; and 

means for creating a new tabbed portion including the new 
information and grouping the new tabbed portion with 
the at least one tabbed portion based on the determined 
level of content relationship and the level of user inter 
action associated with the at least one tabbed portion. 

25. A computer program product comprising computer 
executable instructions embodied in a non-transitory com 
puter readable medium for performing steps comprising: 

providing a display object including one or more tabbed 
portions for display to a user via a computer display 
device; 

monitoring a level of user interaction associated with each 
of the tabbed portions; 

receiving a request for adding new information to the dis 
play object; 

determining a level of content relationship between the 
new information and information included in at least one 
of the tabbed portions; and 

creating a new tabbed portion including the new informa 
tion and grouping the new tabbed portion with the at 
least one tabbed portion based on the level of content 
relationship and the level of user interaction associated 
with the at least one tabbed portion. 
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