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(57) ABSTRACT 

The invention is directed to a system and method of observ 
ing actions performed on a computer and inferring relation 
ships between objects based on information corresponding 
to the observed actions. Relationships between the objects 
may be determined based on usage information and a usage 
pattern may be generated if the usage information recurs a 
selected number of times in a predetermined period of time. 
When a usage pattern is generated, objects may be auto 

(21) App1_ NO; 11 /195,754 matically launched, icons may be automatically presented to 
users, and/or menu bars may be automatically con?gured 

(22) Filed; Aug, 3, 2005 based on established pro?les. 

1 30 

120 ) 
115a 

Client 1 32 f- 1 36 112a \_‘ Terminal /_ 
- 5 Usage Pattern 
t n . . 113a “22mg: Momtormg Determining 

System system 

Network 
K- 134 K- 138 

1 15" Correlation Object 
112“ Terminal Determining Launching 

\- System System 

Monitoring V 
1 1 3n Software 

1—0 Content 
1 50 

Server 140 Storage 



Patent Application Publication Feb. 8, 2007 Sheet 1 0f 5 US 2007/0032992 A1 

_. wMDOE @9205 
ow 

c 
E296 829$ 9.2253 mEEéQmQ #650 5:20:00 mm? k v2 .\ E2w>w E22 QEEEEEQ m w 

26:52 

Emnmm momma . 

on? .\ mm? K 

on? 

63mm E250 om? 

cm? \|\ 

09 

2955 )cm 5 
QEBEQE 

REES. )5: oazéow i/mmi 
QEEHEOE 

EEEEP \/ E26 “N: 



Patent Application Publication Feb. 8, 2007 Sheet 2 0f 5 US 2007/0032992 Al 

N mmDQm 

\ EQBEEE 

0mm 

. . . 20:3 2331 
. . . 2m 22, vac-U22 pwmq 

000 $561 .9255 
@589 395 m2, E0: =mE-m 



Patent Application Publication Feb. 8, 2007 Sheet 3 0f 5 

00 O 

330 

335 

Analyze Timeline 
Information 

lnfer Relationships 
Between Objects 

Establish a 
Threshold Value 

Determine the 
Strength of the 

Inferred 
Relationship 

Does the 
Strength of the 

Inferred Relationship 
Exceed the 

Threshold Value? ‘ 

Identify Related 
Objects 

FIGURE 3 

310 

/ 

315 

320 

325 

US 2007/0032992 A1 

340 

Do Not Identify 
Objects 



Patent Application Publication Feb. 8, 2007 Sheet 4 of 5 US 2007/0032992 A1 

136 f 

410 425 K‘ /_ 

Usage Information Com arator 
Analyzer p 

415 430 F 7 

Usage Pattern 
Pattern ldentl?er Generator 

420 435 K- K 

Processor Interface 

FIGURE 4 



Patent Application Publication Feb. 8, 2007 Sheet 5 0f 5 US 2007/0032992 A1 

510 

Analyze Timeline Information 

'01 O O 
i 515 

Identifying Patterns for / 
Objects Based on Usage 

Information 

\ 520 

Establish a Usage Pattern / 
Threshold Value 

Do 
Selected 

Parameters 
in Usage Information 
Recur a Selected 
Number of Times 

During a 
Predetermined 

Period of 
Time? 

525 

t 535 

Stop 

530 Yes 

\ Generate Usage Pattern 

540 V 

Display Usage Pattern 

545 ‘ 

\ Enable Users to Review and 
Update Usage Pattern 

550 ‘ 

\ Perform an Automatic 
Function 

FIGURE 5 



US 2007/0032992 A1 

SYSTEM AND METHOD OF IMPLEMENTING 
USER ACTION MONITORING TO 

AUTOMATICALLY POPULATE OBJECT 
LAUNCHERS 

BACKGROUND 

[0001] 
[0002] This invention relates to a system and method of 
observing actions performed on a computer and processing 
information that corresponds to the observed actions. In 
particular, the invention is directed to inferring relationships 
between objects based on information corresponding to the 
observed actions. More particularly, the invention is directed 
to automatically populating object launchers based on the 
inferred relationships between objects. 

[0003] 2. Background Information 

1. Field of the Invention 

[0004] During the course of a computer session, many 
actions may be performed on a computer. For several 
reasons, including increasing workforce productivity, it may 
be desirable to monitor these actions. Known applications 
enable monitoring of actions performed on the computer 
through logging of events, such as keystrokes, web sites 
visited, emails sent/received, windows viewed, and pass 
words entered. Known applications further enable capturing 
of screen shots at scheduled time intervals. Known event 
monitoring applications are typically run in stealth mode to 
make them undetectable to users of the monitored computer. 

[0005] Other known applications enable monitoring of 
actions performed on the comnputer through direct moni 
toring of select types of object-level actions performed using 
a single application or through direct monitoring of select 
types of object-level actions performed in a suite of asso 
ciated applications. Once the select types of object-level 
actions are logged, they may be displayed. 

[0006] While known applications present logged events 
and/or selected types of object-level actions, known appli 
cations are de?cient at least because they do not monitor and 
log all types of object-level actions performed across mul 
tiple unrelated applications. Additionally, known applica 
tions are de?cient because they do not identify relationships 
between the events and/or selected types of object-level 
actions. For example, known applications do not analyZe 
information associated with each event and/or selected type 
of object-level action to infer relationships between two or 
more events and/or two or more objects. Furthermore, 
known applications do not analyZe the relationships to 
generate usage patterns for automatically launching events 
and/or object-level actions that coincide with the known 
usage patterns. 

[0007] Other drawbacks exist with these and other known 
applications. 

SUMMARY 

[0008] Various aspects of the invention overcome at least 
some of these and other drawbacks of known applications. 
According to one embodiment of the invention, a system is 
provided that includes at least one client terminal having a 
processor, a memory, a display and at least one input 
mechanism (e.g., keyboard or other input mechanism). The 
client terminal may be connected or connectable to other 
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client terminals via wired, wireless, and/ or a combination of 
wired and wireless connections and/or to servers via wired, 
wireless, and/or a combination of wired and wireless con 
nections. 

[0009] Each client terminal preferably includes, or may be 
modi?ed to include, monitoring software described herein 
that operates in the background to observe all types of 
actions performed on the corresponding client terminal. The 
actions may be associated with objects, including applica 
tions, documents, ?les, email messages, chat sessions, web 
sites, address book entries, calendar entries or other objects. 
The objects may include information, such as personal 
information, user data, and other information. Other appli 
cations may reside on the client terminal as desired. 

[0010] The actions performed during the computer session 
may be initiated by users and/ or computers. Regarding user 
initiated actions, users may directly or indirectly access 
several types of objects during the course of the computer 
session. According to one embodiment of the invention, 
users may perform actions through a graphical user interface 
(GUI) or other interface. According to one embodiment of 
the invention, user initiated actions may be tracked using 
triggering events. According to another embodiment of the 
invention, user initiated actions may be tracked at any level 
including, for example, the window level and/or other 
levels. The type of information that corresponds to user 
initiated actions may include, for example, when objects are 
opened and closed, when users switch focus between dif 
ferent objects and/or windows, idle times, when users type 
on a keyboard, when users manipulate a mouse, and other 
user initiated action information. 

[0011] Regarding computer initiated actions, computers 
may directly or indirectly access several types of objects 
during the course of the computer session. According to one 
embodiment of the invention, computers may perform 
actions including generating a reminder, activating a screen 
saver, initiating an auto save, automatically downloading 
information from a web site (such as an update ?le), and 
performing other computer initiated actions. According to 
another embodiment of the invention, computer initiated 
actions may be tracked using triggering events. The type of 
information that corresponds to computer initiated actions 
may include, for example, when objects are automatically 
opened and/or closed, when the screen saver is activated, 
when an auto save is activated, and other computer initiated 
action information. 

[0012] The information corresponding to user initiated 
actions and computer initiated actions may be displayed 
according to various con?gurations. For example, informa 
tion corresponding to user initiated actions and computer 
initiated actions may be organiZed and displayed in a time 
line. In one embodiment of the invention, user initiated 
action information and computer initiated action informa 
tion may be combined and displayed integrally in a timeline 
according to user de?ned con?gurations. In another embodi 
ment of the invention, user initiated action information and 
computer initiated action information may be displayed 
separately according to user de?ned con?gurations. Accord 
ing to one embodiment of the invention, information corre 
sponding to the user initiated actions and/or the computer 
initiated actions may be presented as graphical information 
through screenshots, charts, and/ or other graphical informa 
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tion. According to another embodiment of the invention, 
information corresponding to the user initiated actions and/ 
or the computer initiated actions may be displayed in a linear 
format, non-linear format or other format. 

[0013] According to one embodiment of the invention, a 
correlation determining system is provided that analyZes 
information associated With the user initiated actions that 
relate to these objects. Relationships may be inferred 
betWeen objects based on a chronological proximity of user 
initiated actions, a chronological proximity of WindoW focus 
toggling, or other information. Once relationships are dis 
covered betWeen tWo or more objects, the strength of the 
relationships may be determined using a relevance ranking 
that is based on a variety of factors associated With the user 
initiated actions and the computer initiated actions. A rela 
tionship betWeen objects may be identi?ed if the strength of 
the relationship is determined to exceed a prede?ned thresh 
old value. 

[0014] According to another embodiment of the invention, 
information corresponding to user initiated actions and 
computer initiated actions may be analyZed to determine a 
usage pattern. Patterns for objects may be identi?ed based 
on usage information including, for example, a time of day 
the actions are performed, locations (e.g., home, Work, and 
other locations) that the actions are performed, and other 
usage information. 

[0015] Once patterns for selected objects are identi?ed, a 
comparison may be performed between (1) the number of 
times selected parameters in the usage information for the 
identi?ed objects recur, over a predetermined period of time, 
and (2) the usage pattern threshold value. A usage pattern 
may be generated if the usage information recurs more than 
the usage pattern threshold value over a predetermined 
period of time. 

[0016] Based on the usage pattern, an automatic function 
may be performed. For example, objects may be automati 
cally launched to coincide With the usage pattern. Alterna 
tively, based on the usage pattern, users may be presented 
With icons associated With objects to be launched. According 
to another embodiment of the invention, menu bars associ 
ated With objects may be customiZed based on the usage 
pattern. 

[0017] These and other objects, features, and advantages 
of the invention Will be apparent through the detailed 
description of the embodiments and the draWings attached 
hereto. It is also to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and not restrictive of the scope of the inven 
tion. Numerous other objects, features, and advantages of 
the invention should noW become apparent upon a reading 
of the folloWing detailed description When taken in conjunc 
tion With the accompanying draWings, a brief description of 
Which is included beloW. Where applicable, same features 
Will be identi?ed With the same reference numbers through 
out the various draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 illustrates an exemplary embodiment of a 
system diagram according to an embodiment of the inven 
tion. 

[0019] FIG. 2 illustrates an exemplary embodiment of a 
timeline according to one embodiment of the invention. 

Feb. 8, 2007 

[0020] FIG. 3 illustrates a How chart schematic for ana 
lyZing relationships betWeen objects according to an 
embodiment of the invention. 

[0021] FIG. 4 illustrates an exemplary embodiment of a 
usage pattern determining device according to an embodi 
ment of the invention. 

[0022] FIG. 5 illustrates a How chart schematic for deter 
mining a usage pattern according to an embodiment of the 
invention. 

DETAILED DESCRIPTION 

[0023] FIG. 1 illustrates an example of the system archi 
tecture 100 according to one embodiment of the invention. 
Client terminals 112a-112n (hereinafter identi?ed collec 
tively as 112) and server(s) 130 may be connected via a 
Wired netWork, a Wireless netWork, a combination of the 
foregoing and/ or other netWork(s) (for example the Internet) 
120. The system of FIG. 1 is provided for illustrative 
purposes only and should not be considered a limitation of 
the invention. Other con?gurations may be used. 

[0024] The client terminals 112 may include any number 
of terminal devices including, for example, personal com 
puters, laptops, PDAs, cell phones, Web TV systems, 
devices that combine the functionality of one or more of the 
foregoing or other terminal devices, and various other client 
terminal devices capable of performing the functions speci 
?ed herein. According to one embodiment of the invention, 
users may be assigned to one or more client terminals. 

[0025] According to one embodiment of the invention, 
communications may be directed betWeen one client termi 
nal 112 and another client terminal 112 via netWork 120, 
such as the Internet. Client terminals 112 may communicate 
via communications media 115a-115n (hereinafter identi?ed 
collectively as 115), such as, for example, any Wired and/or 
Wireless media. Communications betWeen respective client 
terminals 112 may occur substantially in real-time if the 
client terminals 112 are operating online. 

[0026] According to another embodiment of the invention, 
communications may be directed betWeen client terminals 
112 and content server(s) 150 via netWork 120, such as the 
Internet. Client terminals 112 may communicate via com 
munications media 115, such as, for example, any Wired 
and/or Wireless media. Communications betWeen client ter 
minals 112 and the content server 150 may occur substan 
tially in real-time if the devices are operating online. One of 
ordinary skill in the art Will appreciate that communications 
may be conducted in various Ways and among other devices. 

[0027] Communications via netWork 120, such as the 
Internet, may be implemented using current and future 
language conventions and/or current and future communi 
cations protocols that are generally accepted and used for 
generating and/or transmitting messages over the netWork 
120. Language conventions may include Hypertext Markup 
Language (“HTML”), extensible Markup Language 
(“XML”) and other language conventions. Communications 
protocols may include, Hypertext Transfer Protocol 
(“HTTP”), TCP/IP, SSL/TLS, FTP, GOPHER, and/or other 
protocols. 

[0028] According to one embodiment of the invention, 
client terminals 112 may include, or be modi?ed to include, 
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corresponding monitoring software 113a-113n (hereinafter 
identi?ed collectively as 113) that may operate in the 
background to observe all types of actions performed on the 
corresponding client terminal 112. The types of actions 
performed on the corresponding client terminal 112 may be 
monitored for any applications accessed through the client 
terminal. The actions may be associated With objects, 
including applications, documents, ?les, email messages, 
chat sessions, Web sites, address book entries, calendar 
entries or other objects. The objects may include informa 
tion, such as personal information, user data, and/or other 
information. According to one embodiment of the invention, 
monitoring softWare 113 may include client-side monitoring 
softWare. According to another embodiment of the inven 
tion, monitoring softWare 113 may include server-side moni 
toring softWare, such as monitoring system 132 that resides 
on server 130. Agents may be placed on the client terminal 
112 to communicate information betWeen monitoring sys 
tem 132 and the client terminal 112. One of ordinary skill in 
the art Will appreciate that other con?gurations may be 
available for deploying the monitoring softWare 113. 

[0029] The actions performed during the computer session 
may be initiated by users and/ or computers. Regarding user 
initiated actions, users may directly or indirectly access 
several types of objects during the course of the computer 
session. According to one embodiment of the invention, 
users may perform actions through a graphical user interface 
(GUI) or other interface. According to one embodiment of 
the invention, user initiated actions may be tracked using 
triggering events, including application level activity, user 
actions performed on objects, a user’s activity focus, and/or 
other triggering events. According to another embodiment of 
the invention, user initiated actions may be tracked at any 
level including, for example, the WindoW level and/or other 
levels. The type of information that corresponds to user 
initiated actions may include, for example, When objects are 
opened and closed, When users sWitch focus betWeen dif 
ferent objects and/or WindoWs, idle times, When users type 
on a keyboard, When users manipulate a mouse, and/ or other 
user initiated action information. 

[0030] Regarding computer initiated actions, computers 
may directly or indirectly access several types of objects 
during the course of the computer session. According to one 
embodiment of the invention, computers may perform 
actions including activating a screen saver, initiating an auto 
save, automatically doWnloading information from a Web 
site (such as an update ?le), and performing other computer 
initiated actions. According to one embodiment of the inven 
tion, computer initiated actions may be tracked using trig 
gering events including, for example, launching of a screen 
saver, initiating an auto save, and/or other triggering events. 
The type of information that corresponds to computer ini 
tiated actions may include, for example, When objects are 
automatically opened and/or closed, When the screen saver 
is activated, When an auto save is activated, and/or other 
computer initiated action information. 

[0031] According to one embodiment of the invention, the 
monitoring softWare 113 may operate undetected by the 
user. For example, the monitoring softWare 113 may be 
transparent to the user and may not appear in the WindoWs 
task manager, in the registry, startup utilities, and/or other 
visible locations. In another embodiment of the invention, 
the monitoring softWare 113 may operate undetected by the 
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user, but the results may be vieWed on demand by users. In 
yet another embodiment of the invention, the monitoring 
softWare 113 may operate With user aWareness. One of 
ordinary skill in the art Will readily appreciate that other 
implementations may be used to monitor and/ or vieW results 
associated With the observed actions. 

[0032] According to another embodiment of the invention, 
the monitoring softWare 113 may gather information asso 
ciated With the observed user initiated actions and/or com 
puter initiated actions according to several techniques. In 
one embodiment of the invention, the information may be 
gathered using direct observation. For example, the infor 
mation may be gathered by directly observing a WindoW 
based system for tracking information including, for 
example, tracking When WindoWs appear and/or disappear 
from the graphical user interface, tracking Which WindoW on 
the GUI is focused, and/or other tracking information. In 
another embodiment of the invention, the information may 
be gathered by directly observing the WindoWs-based system 
and mapping WindoWs back to the associated applications, 
among other mapping information. In yet another embodi 
ment of the invention, the information may be gathered by 
directly observing the WindoWs-based system to monitor 
When the client terminal is actively being used or sitting idle, 
among other status information. 

[0033] In an alternative embodiment of the invention, the 
monitoring softWare 113 may operate in a mode that gathers 
information associated With the observed user initiated 
actions and/or computer initiated actions by con?guring 
other applications to broadcast action information. Accord 
ing to one exemplary embodiment of the invention, the 
monitoring softWare 113 may con?gure a broWser applica 
tion or other application to generate and send messages, such 
as a time-stamped message or other identifying messages, 
that inform the monitoring softWare 113 of the action being 
implemented by the broWser such as, for example, “opening 
http://WWW.novell.com in WindoW 12345,” among other 
actions. One of ordinary skill in the art Will readily appre 
ciate that other techniques may be used to gather informa 
tion associated With the observed user initiated actions 
and/or computer initiated actions. 

[0034] According to one embodiment of the invention, 
information corresponding to user initiated actions and 
computer initiated actions may be processed in real-time or 
may be stored for subsequent processing. Storage 140, or 
other storage device, may be used to store the user initiated 
actions and computer initiated actions, among other data. 

[0035] According to another embodiment of the invention, 
separate applications may be used to monitor and organiZe 
the gathered information. For example, a ?rst application 
may be used to gather information according to one or more 
of the direct observation monitoring technique, the applica 
tion con?guration monitoring technique and other monitor 
ing techniques. A second application may be used to orga 
niZe the information associated With all of the observed 
types of actions including, for example, collating and chro 
nologically organiZing records of the observed actions, 
generating any user-de?ned listing of information corre 
sponding to the observed actions, or applying any other 
organizing techniques. The separate applications may be 
embodied in the monitoring softWare 113, the monitoring 
system 132, or a combination thereof, among other con?gu 
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rations. One of ordinary skill in the art Will readily appre 
ciate that several con?gurations may be used to monitor 
and/or organize information associated With all of the 
observed types of actions. 

[0036] According to another embodiment of the invention, 
a single application may be used to monitor and organiZe the 
gathered information. For example, a single application may 
include both an observer component that gathers informa 
tion corresponding to actions that are performed on a 
computer and an information organiZing component, among 
other components. For example, the single application may 
be con?gured to observe and organiZe user initiated actions 
associated With objects including, for example, opening/ 
closing objects, sWitching betWeen objects/WindoWs, and 
other user initiated actions. The single application may also 
observe and organiZe computer initiated actions including, 
for example, creating neW WindoWs, activating a screen 
saver, initiating idle time, generating focus-level informa 
tion, generating application-level information (i.e., opening 
an application and closing it), and/or other computer initi 
ated actions. The single application may be embodied in the 
monitoring softWare 113, the monitoring system 132, or a 
combination thereof, among other con?gurations. 

[0037] The information corresponding to user initiated 
actions and computer initiated actions may be displayed 
according to various con?gurations. As illustrated in FIG. 2, 
information corresponding to user initiated actions and 
computer initiated actions may be organiZed and displayed 
in a timeline 210. For example, timeline 210 may be arranged 
to include object entries that are organiZed in chronological 
time order. Display 200 may include a display portion 220 
that illustrates the content of object entries, Wherein the 
content may include information such as screenshots, dates 
that objects are accessed, times that objects are accessed, 
lengths of time that objects are active, and/or other infor 
mation. Display 200 may also include a portion 230 that lists 
active objects. According to another embodiment of the 
invention, information corresponding to the user initiated 
actions and/or the computer initiated actions may be dis 
played in a non-linear format or other format. One of 
ordinary skill in the art Will appreciate that various con?gu 
rations may be provided for organiZing and/ or displaying the 
information corresponding to the user initiated actions and 
the computer initiated actions. 

[0038] In one embodiment of the invention, user initiated 
action information and computer initiated action informa 
tion may be combined and displayed integrally in a timeline 
according to user de?ned con?gurations. In another embodi 
ment of the invention, user initiated action information and 
computer initiated action information may be displayed 
separately according to user de?ned con?gurations. Regard 
ing the separate display of user initiated action information 
and computer initiated action information, a ?rst timeline 
may be provided that displays user initiated actions accord 
ing to a ?rst user de?ned con?guration. A second timeline 
may be provided that displays computer initiated actions 
according to a second user de?ned con?guration. One of 
ordinary skill in the art Will appreciate that various con?gu 
rations may be provided for organiZing and/ or displaying the 
information corresponding to the user initiated actions and 
the computer initiated actions. 

[0039] According to one embodiment of the invention, 
information corresponding to the user initiated actions and/ 
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or the computer initiated actions may be presented as 
graphical information through screenshots, charts, and/or 
other graphical information. Graphical information may be 
associated With objects and may be displayed With corre 
sponding objects. The graphical information may be cap 
tured using triggering events associated With the user initi 
ated actions and/or computer initiated actions, including 
application level changes, active WindoW title bars changes, 
WindoW focus changes, and/or other triggering events. In 
one exemplary embodiment of the invention, the graphical 
information may include a screenshot that captures GUI 
content as presented to the user. 

[0040] According to one embodiment of the invention, 
users may be assigned to several client terminals 112. Thus, 
one or more monitoring applications 113 may be associated 
With users. According to another embodiment of the inven 
tion, a roaming monitoring application may be assigned to 
users that enables one monitoring application to operate on 
several client devices. The timeline associated With a 
selected user may include an aggregate timeline that orga 
niZes and displays information provided from one or more 
client terminals 112 that are associated With the selected 
user. Alternatively, several timelines may be associated With 
the selected user and may be separately displayed. One of 
ordinary skill in the art Will readily appreciate that other 
techniques may be used to monitor and/or vieW results 
associated With one or more client terminals. 

[0041] According to another embodiment of the invention, 
information corresponding to user initiated actions and 
computer initiated actions may be analyZed by correlation 
determining system 134. FIG. 3 illustrates a How diagram 
300 of a generaliZed method for determining Whether rela 
tionships exist betWeen objects. In operation 310, timeline 
information is analyZed. For example, timeline information 
may be analyZed to discover that a ?rst object (i.e., an email 
message) Was opened, folloWed by the opening of a second 
object (i.e., a Word processing application), folloWed by the 
opening and modi?cation of a third object (i.e., a Word 
processing document). According to another embodiment of 
the invention, correlation determining system 134 may 
analyZe parameters derived from information associated 
With the user initiated actions relating to these objects 
including, for example, a temporal order in Which the 
objects are accessed, focus toggling betWeen the ?rst object 
and the third object, opening the ?rst object contemporane 
ously With the third object, and other user initiated actions, 
to infer relationships betWeen objects. One of ordinary skill 
in the art Will readily appreciate that other techniques may 
be used to infer relationships betWeen objects. 

[0042] In operation 315, relationships may be inferred 
betWeen objects based on a chronological proximity of user 
initiated actions, a chronological proximity of WindoW focus 
toggling, or other time-based information. Other types of 
information may be analyZed to infer relationships betWeen 
objects. One of ordinary skill in the art Will readily appre 
ciate that relationships betWeen objects may be inferred by 
analyZing one or more different parameters derived from 
common information that corresponds to user initiated 
actions and/or computer initiated actions. 

[0043] According to an alternative embodiment of the 
invention, information corresponding to user initiated 
actions including, for example, a temporal proximity in 
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Which users access tWo or more objects, a temporal prox 
imity in Which users create tWo or more objects, a temporal 
proximity in Which users edit tWo or more objects, opera 
tions that users conduct in close time proximity, or other 
information corresponding to user initiated action informa 
tion, may be used to infer relationships betWeen tWo or more 
objects. According to yet another embodiment of the inven 
tion, various knoWn statistical methods may be used to infer 
relationships betWeen tWo or more objects. 

[0044] In operation 320, a threshold value may be estab 
lished. Once relationships are discovered betWeen tWo or 
more objects, the strength of the relationships may be 
determined in operation 325 using a relevance ranking that 
is based on a variety of factors associated With the user 
initiated actions and the computer initiated actions. Accord 
ing to one embodiment of the invention, the relevance may 
be provided With values determined from factors including, 
for example, a frequency of the user initiated actions, 
simultaneous/sequential occurrence of user initiated action, 
a duration of user initiated actions, overall chronological 
proximity of user initiated actions, and/or other factors. In 
operation 330, the strength of the relationships derived from 
the factors may be compared to the threshold value. In 
operation 335, a relationship betWeen objects may be iden 
ti?ed if the strength of the relationship is determined to 
exceed a prede?ned threshold value. Alternatively, in step 
340, a relationship betWeen objects may not be identi?ed if 
the strength of the relationship is determined to be beloW a 
prede?ned threshold value. One of ordinary skill in the art 
Will readily appreciate that other techniques may be used to 
determine the strength of relationships betWeen objects. 

[0045] According to one embodiment of the invention, 
correlation determining system 134 may analyZe parameters 
derived from information associated With user initiated 
actions and/or computer initiated actions to discover rela 
tionships betWeen objects. Thus, according to one embodi 
ment of the invention, relationships may be discovered 
Without considering content of the objects. In an alternative 
embodiment of the invention, a combination of content 
searching and an analysis of parameters derived from infor 
mation associated With user initiated actions and/or com 
puter initiated actions may be used to discover relationships 
betWeen objects. By contrast, in the example discussed 
above, knoWn systems that only rely on content-based 
searching to discover relationships betWeen objects Would 
not identify that the ?rst object (i.e., an email message) is 
related to the third object (i.e., a Word processing document), 
if the ?rst object and the third object include different 
content (e.g., terminology). 

[0046] According to another embodiment of the invention, 
information corresponding to user initiated actions and 
computer initiated actions may be analyZed by usage pattern 
determining system 136. As illustrated in FIG. 4, usage 
pattern determining system 136 includes usage information 
analyZer 410 that analyZes usage information associated 
With the objects, Wherein the usage information includes 
user initiated action information or computer initiated action 
information. A pattern identi?er 415 communicates With the 
usage information analyZer 410 and identi?es patterns for 
objects based on the usage information. A processor 420 is 
provided to determine a number of times selected param 
eters in the usage information of objects recur over a 
predetermined period of time and to obtain a usage pattern 
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threshold value. Information from the processor 420 is 
provided to comparator 425, Which compares the usage 
pattern threshold value to the number of times selected 
parameters in the usage information of objects recur over the 
predetermined period of time. Based on the results of 
comparator 425, a usage pattern generator 430 may generate 
a usage pattern When the number of times that selected 
parameters in the usage information of objects recur over the 
predetermined period of time exceed the usage pattern 
threshold value. An interface 435 may be provided to display 
the usage pattern and enable the usage pattern to be adjusted. 
The interface may include a video monitor or other device 
that is capable of displaying information. While separate 
components are illustrated, one of ordinary skill in the art 
Will readily appreciate that one or more components may be 
con?gured to perform these functions and that the functions 
may be performed using softWare or hardWare components. 

[0047] FIG. 5 illustrates a How diagram 500 for a gener 
aliZed method of determining a usage pattern. In operation 
510, information from the timeline is analyZed. In operation 
515, patterns for objects may be identi?ed based on usage 
information including, for example, a time of day actions are 
performed, locations (e.g., home, Work, and other locations) 
that actions are performed, and/or other usage information. 
According to one embodiment of the invention, the location 
may be determined using an IP address of the client device 
112 or other identi?er. 

[0048] According to one embodiment of the invention, the 
information that corresponds to user initiated actions and 
computer initiated actions may be organiZed in a timeline 
that provides a detailed history of all types of actions 
performed during the relevant computer session. The usage 
pattern determining system 136 may analyZe the timeline 
information to discover that during a predetermined time 
period (e.g., days, hours, minutes, seconds, etc.), the user 
opened a ?rst object (e.g., an email application) and a second 
object (e.g., a Word processing application) multiple times 
during a ?rst relative time. Additionally, the usage pattern 
determining system 136 may discover that during the pre 
determined time period, the user opened a third object (i.e., 
a Web broWser application) multiple times at a second 
relative time. 

[0049] In operation 520, a usage pattern threshold value 
may be established. Once patterns for selected objects are 
identi?ed, a comparison may be performed in operation 525 
betWeen the number of times selected parameters in the 
usage information, for the identi?ed objects, recur over a 
predetermined period of time and the usage pattern threshold 
value. In operation 530, a usage pattern may be generated if 
the usage information recurs more than the usage pattern 
threshold value, as determined over a predetermined period 
of time. Alternatively, in operation 535, the inquiry may stop 
if the usage information does not recur more than the usage 
pattern threshold value, as determined over a predetermined 
period of time. One of ordinary skill in the art Will readily 
appreciate that other techniques may be used to determine a 
usage pattern for objects. 

[0050] By maintaining a detailed history in the timeline of 
user initiated actions and/or computer initiated actions, 
usage preferences may be discovered including, for 
example, Whether users enter data upon receipt or Whether 
users Wait until a later time to enter the data, What time of 
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day users engage in activities such as sur?ng the Web, and/or 
other user preferences. According to another embodiment of 
the invention, usage pattern determining system 136 may 
analyze timeline information to predict relevant information 
including, for example, a location of the user, a preferred 
object to be launched during a selected time, and/or other 
relevant information. If a usage pattern is determined to exist 
during a particular time of day and/ or for a location, then the 
usage pattern determining system 136 may perform an 
action on corresponding objects, based on the determined 
usage pattern. 

[0051] In operation 540, the usage pattern may be dis 
played to the user. In operation 545, the user may revieW 
and/or modify the usage pattern. According to another 
embodiment of the invention, users may update the usage 
pattern by, for example, adding or removing actions per 
formed on objects, adjusting relative times of use, and 
performing other usage pattern updating functions. Accord 
ing to another embodiment of the invention, the usage 
pattern may be updated at scheduled intervals to capture 
on-going user initiated actions and/or computer initiated 
actions. 

[0052] According to one embodiment of the invention, an 
object launching system 138 may communicate With the 
usage pattern determining system 136 to obtain the usage 
pattern. Based on the usage pattern, an automatic function 
may be performed in operation 550. In one embodiment of 
the invention, the object launching system 138 may auto 
matically launch the objects that coincide With the usage 
pattern. Alternatively, based on the usage pattern, the object 
launching system 138 may present users With icons associ 
ated With objects to be launched. According to one embodi 
ment of the invention, the icons may be presented to users 
through the GUI, among other interfaces. 

[0053] According to another embodiment of the invention, 
menu bars associated With objects may be customiZed based 
on the usage pattern. The menu bars may be customiZed 
according to a user pro?le, a client terminal pro?le, an object 
pro?le, or other pro?les. Information corresponding to user 
object interaction, such as a user’s preferences for When tWo 
or more objects coexist on the GUI and other preferences, 
may provide valuable clues for automatically customiZing 
objects. According to one embodiment of the invention, if 
the user accesses a ?rst object through a second object, the 
system may automatically adjust preferences of the second 
object based on the ?rst object. According to one embodi 
ment of the invention, user-object interaction monitoring 
may be triggered When tWo or more objects interrelate, such 
as When a user launches a ?rst object (e.g., a Word process 
ing application) and opens a second object (e.g., a Word 
processing document) therein, among other user-object 
interactions. According to one embodiment of the invention, 
user-object interaction information may include, for 
example, that a user customiZes a ?rst object (e.g., the menu 
bars of a Word processing application) based on selection of 
a second object (e. g., the type of Word processing document 
selected); automatic implementation of GUI layout prefer 
ences (e.g., color schemes, icon arrangement, and other 
layout preferences) based on the object selected, and other 
user-object interaction information. One of ordinary skill in 
the art Will readily appreciate that other automatic functions 
may be performed. 
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[0054] The foregoing presentation of the described 
embodiments is provided to enable any person skilled in the 
art to make or use the invention. Various modi?cations to 
these embodiments are possible, and the generic principles 
presented herein may be applied to other embodiments as 
Well. For example, the invention may be implemented in 
part or in Whole as a hard-Wired circuit, as a circuit con 
?guration fabricated into an application-speci?c integrated 
circuit, as a ?rmWare program loaded into non-volatile 
storage or a softWare program loaded from or into a data 
storage medium as machine-readable code, such code being 
instructions executable by an array of logic elements such as 
a microprocessor or other digital signal processing unit, or 
may include other implementations. 

[0055] Embodiments of the invention include a computer 
program containing one or more sequences of machine 
readable instructions describing a method as disclosed 
above, or a data storage medium (e.g. semiconductor 
memory, magnetic or optical disk) having such a computer 
program stored therein. The invention is not intended to be 
limited to the embodiments provided above, but rather is to 
be accorded the Widest scope consistent With the principles 
and novel features disclosed in any fashion herein. The 
scope of the invention is to be determined solely by the 
appended claims. 

1. A method of generating usage patterns to automatically 
perform functions associated With objects, comprising: 

analyZing usage information associated With the objects, 
Wherein the usage information includes user initiated 
action information or computer initiated action infor 
mation; 

identifying patterns for objects based on the usage infor 
mation; 

determining a number of times selected parameters in the 
usage information of objects recur over a predeter 
mined period of time, Wherein the selected parameters 
recur in the usage information a plurality of times over 
the predetermined period of time; 

obtaining a usage pattern threshold value; 

comparing the usage pattern threshold value to the num 
ber of times selected parameters in the usage informa 
tion of objects recur over the predetermined period of 
time; 

generating a usage pattern When the number of times 
selected parameters in the usage information of objects 
recur over the predetermined period of time exceed the 
usage pattern threshold value; 

presenting the usage pattern; and 

enabling the usage pattern to be adjusted. 
2. The method according to claim 1, Wherein the user 

initiated action information or the computer initiated action 
information are associated With corresponding user initiated 
actions or computer initiated actions and Wherein the user 
initiated actions or the computer initiated actions are orga 
niZed in a chronological timeline. 

3. The method according to claim 2, Wherein the usage 
information includes (i) a time of day the user initiated 
actions or the computer initiated actions are performed, (ii) 
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locations Where the user initiated actions or the computer 
initiated actions are performed, or a combination of (i) and 

(ii). 
4. The method according to claim 1, Wherein the prede 

termined period of time includes days, hours, minutes, or 
seconds. 

5. The method according to claim 1, Wherein the objects 
include (i) applications, (ii) documents, (iii) ?les, (iv) elec 
tronic mail messages, (V) chat sessions, (vi) Web sites, (vii) 
address book entries, (viii) calendar entries or any combi 
nation of (i) to (viii). 

6. The method according to claim 1, further comprising (i) 
automatically launching the objects according to the usage 
pattern, (ii) automatically presenting icons associated With 
the objects, (iii) automatically customiZing menu bars asso 
ciated With the objects, or any combination of (i) to (iii). 

7. The method according to claim 6, Wherein the menu 
bars are customiZed according to (i) a user pro?le, (ii) a 
client pro?le, (iii) an object pro?le, or any combination of (i) 
to (iii). 

8. A system for generating usage patterns to automatically 
perform functions associated With objects, comprising: 

usage information analyZer that analyZes usage informa 
tion associated With the objects, Wherein the usage 
information includes user initiated action information 
or computer initiated action information; 

pattern identi?er that identi?es patterns for objects based 
on the usage information; 

a processor that determines a number of times selected 
parameters in the usage information of objects recur 
over a predetermined period of time and obtains a 
usage pattern threshold value, Wherein the selected 
parameters recur in the usage information a plurality of 
times over the predetermined period of time; 

a comparator that compares the usage pattern threshold 
value to the number of times selected parameters in the 
usage information of objects recur over the predeter 
mined period of time; 

usage pattern generator that generates a usage pattern 
When the number of times selected parameters in the 
usage information of objects recur over the predeter 
mined period of time exceed the usage pattern thresh 
old value; and 

an interface that displays the usage pattern and enables the 
usage pattern to be adjusted. 

9. The system according to claim 8, Wherein the user 
initiated action information or the computer initiated action 
information are associated With corresponding user initiated 
actions or computer initiated actions and Wherein the user 
initiated actions or the computer initiated actions are orga 
niZed in a chronological timeline. 

10. The system according to claim 9, Wherein the usage 
information includes (i) a time of day the user initiated 
actions or the computer initiated actions are performed, (ii) 
locations Where the user initiated actions or the computer 
initiated actions are performed, or a combination of (i) and 

(ii). 
11. The system according to claim 8, Wherein the prede 

termined period of time includes days, hours, minutes, or 
seconds. 
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12. The system according to claim 8, Wherein the objects 
include (i) applications, (ii) documents, (iii) ?les, (iv) elec 
tronic mail messages, (v) chat sessions, (vi) Web sites, (vii) 
address book entries, (viii) calendar entries or any combi 
nation of (i) to (viii). 

13. The system according to claim 8, further comprising 
an object launching system that (i) automatically launches 
the objects according to the usage pattern, (ii) automatically 
presents icons associated With the objects, (iii) automatically 
customiZes menu bars associated With the objects, or any 
combination of (i) to (iii). 

14. The system according to claim 13, Wherein the menu 
bars are customiZed according to (i) a user pro?le, (ii) a 
client pro?le, (iii) an object pro?le, or any combination of (i) 
to (iii). 

15. A method of inferring relationships betWeen objects of 
a client terminal, comprising: 

analyZing information associated With the objects, 
Wherein the information includes user initiated action 
information or computer initiated action information; 

inferring relationships betWeen the objects based on the 
analyZed information; 

obtaining a threshold value; 

determining a strength of the inferred relationships based 
on a relevance ranking value that is associated With the 
inferred relationships; 

comparing the threshold value and relevance ranking 
value; 

identifying the inferred relationship When the relevance 
ranking value exceeds the threshold value; and 

performing a client terminal function in response to the 
identi?ed inferred relationship. 

16. The method according to claim 15, Wherein the 
objects include (i) applications, (ii) documents, (iii) ?les, 
(iv) electronic mail messages, (v) chat sessions, (vi) Web 
sites, (vii) address book entries, (viii) calendar entries or any 
combination of (i) to (viii). 

17. The method according to claim 15, Wherein the user 
initiated action information or the computer initiated action 
information are associated With corresponding user initiated 
actions or computer initiated actions and Wherein the user 
initiated actions or the computer initiated actions are orga 
niZed in a chronological timeline. 

18. The method according to claim 15, Wherein the 
information includes (i) a time of day the user initiated 
actions or the computer initiated actions are performed, (ii) 
locations Where the user initiated actions or the computer 
initiated actions are performed, or a combination of (i) and 

(ii). 
19. The method according to claim 15, Wherein the 

strength of the inferred relationships is determined based on 
(i) a frequency of the user initiated actions, (ii) simultaneous 
occurrence of user initiated actions; (iii) sequential occur 
rence of user initiated actions, (iv) duration of user initiated 
actions, (v) overall chronological proximity of user initiated 
actions, or any combination of (i) to (v). 

20. The method according to claim 15, Wherein analyZing 
information associated With the objects includes content 
based searching. 


