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METHOD, SYSTEMAND APPARATUS FOR 
CONTROLLING AN APPLICATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of appli 
cation Ser. No. 12/079,519, filed Mar. 27, 2008, and incorpo 
rated herein by reference. 

FIELD 

0002 The specification relates generally to communica 
tion systems, and specifically to a method, system and appa 
ratus for controlling an application at an electronic device. 

BACKGROUND 

0003. The work of an enterprise (e.g. a business and/or 
organization) may be divided into formal and informal parts. 
The formal work is prescribed by business processes. The 
informal work is to manage these processes. However, per 
Sonnel (e.g. managers) often find it challenging to manage 
information about the multitude of issues addressed on a daily 
basis, and further may find collaborating with colleagues in 
these matters challenging. 
0004 For example, personnel often need to partition their 
attention across many issues of varying urgency in an orga 
nization, and they must often function outside of normal 
formal business processes and workflows, addressing and 
resolving issues as they arise, often on piecewise basis. It 
becomes very challenging to track the various issues being 
managed. In a specific example, in a single conversation, two 
members of an organization may discuss/manage several dif 
ferent issues that may or may not be interrelated. Further, the 
consideration of a strategic issue may have to be deferred to 
deal with an urgent issue that is (e.g.) stopping production or 
alienating a customer. In these situations, personnel will not 
typically have the luxury of planning a schedule so as to be 
able to carefully prepare for each task. Rather they must be 
able to dynamically assess a situation and render attention to 
the most currently important issues, setting priorities among 
competing requests for higher attention to deal with the most 
pressing matters. In doing so, personnel will often be shifting 
attention from one matter to another, and hence members of 
an organization must be able to become quickly familiar with 
the new issue. Further, they must be able to refresh their 
memory about a matter that has been put aside and to become 
aware of developments that have occurred since it was last 
taken up. 
0005 While Customer Relationship Management (CRM) 
systems do address some of these problems however, they are 
largely directed to maintaining a relationship with a cus 
tomer: when a customer calls, an agent is provided with a 
screen pop yields tombstone (name, address, etc.) data along 
with a history of the customer's prior interactions with the 
organization, Such as prior purchases or interactions to 
resolve issues. The agent is further provided with a script 
based on these prior interactions. While this information 
assists the agent with handling the call, the agent is generally 
not being asked to judgement calls in relation to the business 
context of the customer: in other words, the CRM is assisting 
largely with formal processes, but not informal processes. 
Neither does the CRM assist the agent with managing issues 
within the organization. 
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0006 Furthermore, personnel may be interacting with 
various applications in the course of a workday, and may be 
regularly configuring each application for particular contexts. 
Using the example of scheduling the next meeting in a context 
in a scheduling application, for example when a user is cur 
rently participating in a meeting associated with a the same 
context, the user will have to take time to enter the names of 
all participants in the next meeting, the reason for the next 
meeting and other information so that the scheduling appli 
cation can perform its task. This is irritating as all the required 
data within the context is generally available, but the appli 
cation must be manually configured with the data. While 
Some applications may allow for customization according to 
certain context-based data, for example distribution lists in 
e-mail applications, each individual application must gener 
ally be individually customized. 

SUMMARY 

0007. A first aspect of the specification provides a method 
for controlling at least one application on an electronic 
device. The method comprises interfacing between a context 
object and the at least one application. The method further 
comprises retrieving context data from the context object. 
The method further comprises at least one of: updating the 
context object with new context data derived from interac 
tions with the at least one application; modulating behaviour 
of the at least one application based on the context data; and 
populating at least one data field in the application with the 
context data. 

0008 Modulating the behaviour of the at least one appli 
cation based on the context data can comprise at least one of 
enabling a first set of features in the at least one application 
and disabling a second set of features in the at least one 
application. 
0009. The context object can comprise an active context 
object. 
0010. The method can further comprise determining an 
active context and retrieving the context data from the context 
object can be based on the active context. 
0011. The context object can be shared between collabo 
rating parties associated with the context. 
0012. The at least one application can comprise an e-mail 
application. The context data can comprise e-mail data asso 
ciated with a context, and modulating the behaviour can com 
prise displaying all the e-mail data. The e-mail data can com 
prise all e-mail concerning the context exchanged by 
collaborating parties associated with the context. The e-mail 
data can comprise a hash of text of each e-mail concerning the 
context, in a one-to-one relationship, the method further com 
prising removing duplicate e-mail based on the hash. 
0013 The at least one application can comprise a sched 
uling application. The context data can comprise scheduling 
data of collaborating parties associated with a context, and 
modulating the behaviour can comprise processing the sched 
ule data. Modulating the behaviour can further comprise 
offering options in a user interface based on the context. The 
method can further comprise determining a Subset of collabo 
rating parties that are participating in a conference via at least 
one communication device, and wherein processing the 
schedule data comprises processing schedule data associated 
with the subset. 
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0014. The context data can comprise identifiers of users 
associated with a context and populating the at least one data 
field can comprise populating the at least one data field with 
the identifiers. 
0015 The at least one application can comprise a browser 
application. The context data can comprise keywords, the 
keywords comprising at least one of common keywords and 
apposite keywords and modulating the behaviour can com 
prise searching on at least one of the keywords. Populating the 
at least one data field can comprise populating the at least one 
data field in a plurality of browser applications, each associ 
ated with collaborating parties associated with a context, in a 
one-to-one relationship. The interactions with the at least one 
application can comprise automatic speech recognition for 
identifying the keywords and wherein the searching on at 
least one of the keywords is initiated in response to automatic 
speech recognition identifying the at least one of the key 
words. 
0016 Interfacing between a context object and the at least 
one application can occur via a harness application at a sec 
ond electronic device, the harness application in communi 
cation with the context object and the at least one application 
via a communication network. 
0017. A second aspect of the specification provides an 
electronic device for controlling at least one application. The 
electronic device comprises a communication interface for 
interfacing between a context object and the at least one 
application. The electronic device further comprises a pro 
cessing unit enabled for: retrieving context data from the 
context object. The processing unit is further enabled for at 
least one of updating the context object with new context data 
derived from interactions with the at least one application; 
modulating behaviour of the at least one application based on 
the context data; and populating at least one data field in the 
application with the context data. 
0018. A third aspect of the specification provides a method 
for controlling at least one application on an electronic 
device. The method comprises interfacing between an active 
context object and the at least one application via a harness 
application, the active context object associated with an 
active context. The method further comprises retrieving con 
text data from the active context object. The method further 
comprises at least one of updating the active context object 
with new context data derived from interactions with the at 
least one application, the interactions associated with the 
active context; enabling a first set of features in the at least one 
application; disabling a second set of features in the at least 
one application; and populating at least one data field in the 
application with the context data. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

0019 Embodiments are described with reference to the 
following figures, in which: 
0020 FIG. 1 depicts a schematic diagram of interactions 
of users within an organization, according to a non-limiting 
embodiment; 
0021 FIG. 2 depicts a system for managing context, 
according to a non-limiting embodiment; 
0022 FIG.3 depicts a system user interface for managing 
context, according to a non-limiting embodiment; and 
0023 FIG. 4 depicts representation of a context manager, 
according to a non-limiting embodiment; 
0024 FIG. 5 depicts a method for managing context, 
according to a non-limiting embodiment; 
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(0025 FIGS. 6 through 11 depict views of a GUI of an 
application for managing context, according to a non-limiting 
embodiment; 
0026 FIG. 12 depicts a system for controlling an applica 
tion at an electronic device, according to a non-limiting 
embodiment; 
0027 FIG. 13 depicts the software architecture of a system 
for controlling an application at an electronic device, accord 
ing to a non-limiting embodiment; 
0028 FIG. 14 depicts the software architecture of a system 
for controlling an application at an electronic device, accord 
ing to a non-limiting embodiment; 
0029 FIG. 15 depicts a method for controlling an appli 
cation at an electronic device, according to a non-limiting 
embodiment; 
0030 FIGS. 16though 18 depicts depict views of a GUI of 
an e-mail application, according to non-limiting embodi 
ments; and 
0031 FIG. 19 through 21 depict the software architecture 
of systems for controlling a browser application at an elec 
tronic device, according to non-limiting embodiments. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0032 FIG. 1 depicts a schematic diagram of interactions 
of users 110a, 110b, 110c, etc. (generically a user 110 and 
collectively users 110) in an organization during a possible 
workday, the users 110 being employees and/or managers of 
an organization or business, to illustrate that the users 110 do 
not work in isolation on individual topics or contexts. Rather 
they generally work in informal groups that address separate 
topics or contexts. Hence, each user 110 will spend each day 
working within different contexts within the organization, a 
context comprising the data associated with the purpose, 
behaviour, capability, and history of such groups. A user 110 
may be working within several contexts simultaneously and/ 
or consecutively. For example, the user 110b is working 
within the contexts of both “budget' and “staffing, collabo 
rating with the users 110a, 110c. 119e and 110? on “budget'. 
and collaborating with the users 110c. 110d and 110? on 
“staffing. During a communication with the user 110c, such 
as a telephone call or a chat session, the context may start with 
“budget, shift to “staffing, and back to “budget'. During 
Such a communication, various documents may be produced, 
e-mails generated and sent etc., each associated with a differ 
ent (or sometimes overlapping) context. Further, during a 
given workday, some of these contexts will be at the back of 
the mind of a user 110 mind, and may not be given any degree 
of attention. Other contexts will be given more attention and 
one or more contexts will generally be a current context that 
will have the full attention of the user 110. 
0033 FIG. 2 depicts a block diagram of a system 200 for 
managing context, comprising a Context Manager (CM) 210 
associated with a user 110, the CM 210 comprising an appli 
cation processed by a processor 220 of a computing device 
230. In some embodiments, the computing device further 
comprises a memory 240 for storing the CM 210. The com 
puting device 230 is enabled to communicate via a commu 
nications network 250 via a communications interface 260. 
The CM 210 is hence in communication with a shared 
memory 270. In some embodiments, the shared memory 270 
comprises a database, while in other embodiments, the shared 
memory comprises a tuple space, described below. In general 
the shared memory 270 is enabled for storing context objects 
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(CO)280 (generically a CO 280 and collectively COs 280), 
each CO 280 associated with a different context. While COS 
280 are described further below, in general each CO 280 
comprises an identifier of the context with which it is associ 
ated, and data associated with the context, including but not 
limited to user(s) 110 associated with the context. The com 
puting device 230 is further coupled to a display device 290, 
Such as a flat panel display (e.g. an LCD) or a CRT, and the 
computing device 230 is enabled to control the display device 
290 to display a representation 295 of a portion of the CM 
210. In some embodiments, the representation 295 comprises 
a graphical user interface (GUI) to the CM 210, as depicted in 
FIG.3 and described below. In some embodiments, the com 
puting device 230 may be local to the user 110, for example a 
personal computer, work station, laptop computer and/or a 
mobile electronics device (a PDA, cellphone, and/or a com 
bination). In other embodiments, the computing device 230 
may be remote from the user 110, for example as in a client/ 
server computing architecture. 
0034. The system 200 also generally comprises an input 
device 234 coupled to the computing device 230 for receiving 
input data from the user 110. The input device 234 may 
comprise a keyboard, a pointing device, a touchscreen, or a 
combination. 
0035. The communications network 250 comprises any 
desired combination of wired or wireless computing net 
works, in including a LAN, a WAN, the Internet, the PSTN, a 
WiFi Network, a WiMax network, a cell network (e.g. 
CDMA, GMS, 1x.), and the like. The interface 260 is gener 
ally enabled to receive and transmit communications via the 
communications network 260. 
0036. The CM 210 is generally enabled to supply the 
current context on which the user 110 is focussed, via the 
representation 295. Hence, the CM 210 assists the user 110 at 
becoming more productive and efficient. Further, the CM 210 
assists the user 110 with associating various aspects of a 
workday with contexts. Each of the user's current contexts 
(which changes through-out a work day, as in FIG. 1) is 
associated with a CO 280 stored at the shared memory 270, 
one for each context. Thus CM 210 is also generally enabled 
to process, create, delete and update COs 280 via communi 
cations with the shared memory 270, as described below. 
0037. In some embodiments, the system 200 further com 
prises a SIP proxy 275 (e.g. a computing device for handling 
SIP communications), the shared memory 270 in communi 
cation with the SIP Proxy 275. The SIP proxy 275 is enabled 
to issue an invitation 276 for collaboration to the user 110 
(e.g. via the computing device 230 or an optional communi 
cations device 232 associated with the user 110, such as a SIP 
enabled telephone.) the invitation 276 generally comprising a 
SIP Invite for a VOIP Call, an IM sessionetc., as knownto one 
of skill in the art. The invitation 276 will generally be issued 
when a request for communication (which, in Some embodi 
ments, also comprises a SIP invite) arrives at the SIP proxy 
275 from another user (e.g. a communication device 230" 
associated with another user 110', the communication device 
230' generally similar to the communication device 230). 
0038. In some embodiments, as depicted, the invitation 
276 is issued via the shared memory 270, which in turn issues 
a new call message 277 to the CM 210. While the SIP proxy 
275 is depicted in FIG. 2 as being in direct communication 
with the shared memory 270, it is understood that the SIP 
proxy 275 may be in communication with the shared memory 
270 via the communications network 250 (or another com 
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munications network) and that the SIP proxy 275 is in further 
communication with the computing device 230 and/or the 
communications device 232. Hence, in these embodiments, 
the shared memory 270 is enabled as a message router. How 
ever, in other embodiments, a new call message 277 may be 
transmitted via a hard-wired connection. In yet other embodi 
ments, a new call message 277 may be transmitted via any 
suitable event system or publish/subscribe system. For 
example, a new call message 277 may be transmitted in a 
manner similar to packet forwarding inside of a router as 
known to a person of skill in the art: packets are forwarded 
based on the contents of their address field. The shared 
memory 270 (such as a tuple space, or other types of shared 
memories) may be generally enabled in a similar manner. In 
other embodiments, the shared memory 270 may be enabled 
to forward databased on the contents of other fields. 

0039. In any event, FIG. 2 further depicts a non-limiting 
example of a situation in which context may be managed via 
the CM 210. When the message 277 is received by the CM 
210, the computing device 230 controls the display device 
290 to display the representation 295, if not already dis 
played, for viewing by the user 110. A non-limiting embodi 
ment of the representation 295 is depicted in FIG. 3. In this 
embodiment, the representation comprises tombstone infor 
mation 310 about the other user 110' making the collaborative 
invitation. Tombstone information 310 may comprise, but is 
not limited to the name, affiliation and contact address of the 
other user 110'. In some embodiments, the tombstone infor 
mation 310 further comprises a MORE button 312, with 
which the user 110 may interact with the input device 232 
such that when the MORE button 312 is activated, additional 
information about the other user 110' may be presented, such 
as the other user's 110' job title, physical location etc. The 
representation 295 further comprises a Current Context Box 
(CCB) 314, for displaying the current context of the commu 
nication between the user 110 and the other user 110', and 
specifically an identifier of the current context, the identifier 
stored in a CO 280 associated with the current context. In one 
embodiment, the identifier comprises a name that the origi 
nator of the current context has assigned to the current con 
text. Determination of current context is described below. 

0040. As depicted in FIG. 1, it will be a common occur 
rence for the users 110 to be involved in multiple contexts 
with a collaborator, such as the other user 110'. It will also be 
common for a collaborative session, Such as telephone call 
and/or an IM session, to move among many contexts sequen 
tially. The contextin which a collaborative session begins will 
often be only the first of several topics of conversation. 
Hence, the CM 210 is further enabled to allow the user 110 to 
shift contexts via an interaction with the representation 295. 
For example, in the depicted embodiment of FIG. 3, the 
representation 295 further comprises an All Context Box 
(ACB) 316, which displays a list of identifiers of potential 
contexts of the collaborative session, which the user 110 may 
choose from via an interaction with the input device 234. 
0041) To compile the list displayed in the ACB 316, the 
CM 210 will scan the COs 280, (e.g. via requests for infor 
mation transmitted to the shared memory 270), looking for all 
contexts associated with the user 110 and/or the other user 
110'. For example, the CM 280 requests the identifiers of 
contexts in COs 280 which are associated with the user 110 
and/or the other user 110', and the list is compiled from these 
identifiers. The user 110 can select one of identifiers in the list 
to be the current context. For example, via the input device 
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234, the user 110 can click on an identifier or dragan identifier 
to the CCB 314. The identifier of the context will then be 
displayed in the CCB 314, and the CM 210 will understand 
the current context to be the context associated with the 
identifier displayed in the CCB314. The effect of this on the 
CO 280 associated with this context will be described below. 

0042. In some embodiments, the CM 210 is further 
enabled to allow the user 110 to define a new context for 
participation via an interaction with the representation 295. 
For example, in some of these embodiments, the representa 
tion 295 comprises a New Context Button (NCB) 318. Upon 
activating the NCB318, for example via the input device 234, 
the user 110 will be prompted to enter an identifier (e.g. a 
name) for the new context, for example via a pop-up screen. 
The identifier of the new context will be displayed in the ACB 
316. Furthermore, the CM 210 will cause a new CO 280, 
associated with the new context, to be added to the shared 
memory 270. At a minimum, the new CO 280 will comprise 
the identifier of the new context, and an identifier of the user 
110 who caused the new CO 280 be created (e.g. a name, an 
employee number, a phone number etc.). In some embodi 
ments, the new CO 280 will also comprise an identifier of the 
other user 110' participating in the communication session 
with the user 110 when the new CO 280 was created. 

0043. In some embodiments, the CM 210 is further 
enabled to allow the user 110 to remove a context for partici 
pation from the list displayed in the ACB 316 and/or the 
context associated with the identifier displayed in the CCB 
314, via an interaction with the representation 295. For 
example, in some of these embodiments, the representation 
295 comprises a Remove Context Button (RCB) 320. Upon 
activating the RCB320, for example via the input device 234, 
a highlighted context will be removed the list and/or the CB 
314. For example, the user 110 may highlight the identifier of 
a context displayed in the list and/or the CCB314 by clicking 
on the identifier via the input device 234 (e.g. in the depicted 
embodiment, “CONTEXT GUI PATENT' is highlighted). In 
some embodiments, the CM 210 will cause the CO 280 asso 
ciated with the deleted context, to be deleted from the shared 
memory 270. This feature can be used to delete references to 
a context that is no longer of use. 
0044) The COs 280, and the updating of COs 280, will 
now be described. As indicated above, the user 110 will be 
operating in multiple contexts with one or more other users 
110. Each of these contexts may be related to an enterprise 
objective. It is hence desirable and beneficial to assist the user 
110 in focussing their attention within a specific context, 
particularly when they are interrupted by a call or other com 
munication attempt when doing other tasks. Hence, via the 
CCB 314 of the representation 295 of the CM 210, the user 
110 can indicate which context is a current context. Alterna 
tively, the system 200 may determine the current context. This 
is described in more detail below with reference to FIG. 4. 
Data associated with the current context is then collected 
while the current context is active. The data associated with 
the current context is stored in the CO 280 associated with the 
current context. Data associated with the current context may 
include data associated with communications that occur 
while the current context is active, documents generated 
while the context is active, a location of the user 110 while the 
current context is active, activities of the user 110 while the 
current context is active, and identifiers of other users 110 
co-located with the user 110 while the current context is 
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active. A system for collecting certain types of data associated 
with a current context is described below with reference to 
FIG. 4. 

0045. In some embodiments, data associated with the cur 
rent context stored in a CO 280 may comprise a reference to 
data. For example, if a document is generated by the user 110 
while the current context is active, the data associated with the 
current context may comprise a reference to the document 
(e.g. a network address, a location on a hard-drive, and the 
like), rather then the document itself. 
0046 Hence, by saving data associated with a given con 
text in a CO 280, while the given context is the current 
context, at a later time the user 110 can quickly be brought up 
to date with the given context by consulting the data stored in 
the CO 280. For example, when the context of the user 110 
shifts between contexts several times in day, at Some point in 
the day the given context may again become the current 
context, and hence the user 110 has a record of data available 
that enables the user 110 to quickly refresh themselves on the 
given context. 
0047. In some embodiments, the data stored in the CO 280 
is made available to supporting applications that assist the 
user 110 in shifting their attention, for example by causing 
certain views of a context to be displayed. Such as all e-mails 
associated with a context. 

0048. Attention is now directed to FIG. 4, which depicts 
system 400 for managing context, according to a non-limiting 
embodiment. In some embodiments, the system 200 
described above is a subset of the system 400, with like 
elements having like numbers, in which the shared memory 
270 comprises a tuple space 410. A tuple space is generally a 
type of database in which various assertions (known as 
tuples) about a state of the user 110 and/or a state of apparatus 
and systems associated with the user 110 may be posted, 
including current and previous contexts in the form of the 
COS 280. 
0049. The system 400 is generally adapted from the Appli 
cants co-pending application “Context Aware Call Handling 
System”, U.S. Ser. No. 10/631,834, filed on Aug. 1, 2003 and 
incorporated herein by reference, which describes the opera 
tion of a context-aware call handling system. Present embodi 
ments use the basic structure described in Applicants co 
pending application U.S. Ser. No. 10/631,834 for managing 
context and determining a current context. The basic structure 
is a blackboard system surrounded by knowledge Sources that 
collect and process contextual information, associated with 
the user 110 such that a general user context can be identified 
and within which incoming call attempts can be situated. 
However, system 400 extends this concept by providing for 
the possibility of one or more specific contexts within each of 
which specific objectives can be supported. 
0050 System 400 comprises a tuple space 410 to maintain 
general context and a plurality of knowledge source agents 
420-460, described below, which are in communication with 
the tuple space 410. The context is specified by one or more 
assertions made by one or more of the knowledge source 
agents 420-460, that are stored in the tuple space 410, for 
example as tuples, as known to a person of skill in the art. 
Some of these tuples are long lived. An example of this would 
be user role relationships between users 110 (e.g. boss-sales 
man). Some assertions will be short-lived. Examples of this 
would be a location of a user 110, which could change on a 
minute by minute basis. The different contexts may be stored 
in the tuple space 410 as a CO 280. While COs 280 are not 
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depicted in FIG.4, it is understood that the COs 280 are stored 
in the tuple space 410, as in the shared memory 270 of FIG. 2. 
0051 All of these assertions are placed in the tuple space 
410 by one of the knowledge source agents 420-460 that 
Surround it, or another knowledge Source agent as will occur 
to one of skill in the art. Not all knowledge Source agents 
420-460 will be able to interpret all contextual assertions. 
Rather the knowledge source agents 420-460, which need to 
understand and determine an assertion, will be provisioned 
with the syntax of the proper assertions. The semantics of an 
individual assertion can, and likely will, be different for each 
knowledge Source 420-460. Each knowledge source agent 
420-460 may use its own semantics to interpret assertions to 
its own purpose. Hence, a CO 280 need not be strongly 
structured. Rather, in some embodiments, a CO 280 is semi 
structured such that items of data stored in the CO 280 will be 
identified so that applications which need the data may find it. 
Further, not all applications using the CO 280 need under 
stand all of the data contained within the CO 280. This aids 
interoperability and evolvability. 
0052. In a specific non-limiting embodiment, data associ 
ated with a specific context may be stored in a CO 280 as of 
assertions associated with the specific context. For example, 
and identifier for a context may be stored in the CO 280 as a 
key value pair that identifies the context (e.g. at the beginning 
of the CO 280). This could be of the form: 
0053 <Contexts.<123456> 
0054 which identifies the specific context 123456. 
0055 Representation a context within a CO 280 may be 
tree-based, with specific areas of the CO 280 reserved for 
specific types of data. Among the data that can be stored 
within a CO 280 are: 
0056 a) Name of a context 
0057 b) Purpose of a context 
0058 c) Participants in a context 
0059 d) Communication attempts in a context 
0060. As another example within the communication 
attempt category could be a category in which annotations on 
the communication attempt could be stored. 
0061 For example, the assertion for this would be 
0062 <Contexts <123456> 
0063 <Communication Attempt. <3141592 
0064 <Annotation> <Discussing UK product launchd 
0065. In some embodiments, an identifier for a communi 
cation attempt (i.e. "314159' in the above example) may be 
assigned by a call-processing agent, Such as the SIP proxy 
275 in the architecture of FIG. 4. The identifier for the com 
munication attempt identifies a specific call attempt. In some 
embodiments, there may be many such identifiers within a 
COInteXt. 

0066. The caller in this communication attempt, for 
example the other user 110' in FIG. 2, may also be identified 
with the assertion: 
0067 <Contexts <123456> 
0068 <Call Attempts <314159 
0069 <Participants <Amanda Slack(amitel.com.> 
0070. As indicated above, the user 110 may interact with 
the CM 210 which assists the user 110 in shifting between 
multiple contexts, via the representation 295, as described 
above, and further the CM 210 may determine a current 
context. This will now be described within the framework of 
the system 400. The SIP proxy 275 (or alternatively a PBX) 
will receive an incoming call. Using a common gateway 
interface (CGI), or some other service, the SIP proxy 275 will 
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place assertions about the call within the tuple space 410. In 
case of a traditional PBX, this may be limited to calling line 
ID (CLID) and dialed number (from DNIS-dialed number 
information service). However using SIP or a similar protocol 
can result in more specific data being Supplied. Such as call 
subject, urgency, etc. The result is that the tuple space 410 will 
now contain a number of assertions that describe the call. 
0071. The knowledge source agents 420-460 will now be 
described. In general, the knowledge source agents 420-460 
do not have to be installed on a particular computing device, 
but can be distributed over a network of computing devices, 
which have access to the a server processing the tuple space 
410 (i.e. a server which comprises a shared memory where the 
tuples are stored and processed). The knowledge Source 
agents 420-460 will have access to various evidentiary 
Sources that can be used to make Surmises about user context. 
Examples of evidentiary source include, but are not limited 
tO: 

0072 1. Contents of a user's calendar 
0073 2. Contents of other users calendars 
0074 3. Socially aware observations and surmises from 
the user's current context 
0075 4. User declarations 
0076 A System Management Agent (SMA) 420 synchro 
nises the behaviour of the other agents 430-460 surrounding 
the tuple space 410 in regard to the handling of communica 
tions (e.g. telephone calls, SIP requests, etc.) and determining 
contextual data. The SMA 420 will trigger the agents 430-460 
at the appropriate time to evaluate the information currently 
in the tuple space 410 and to make further assertions that 
collectively describe a communication. Specifically the Rela 
tionship Assigning Agent (RAA) 430 and one or more Con 
text Agents 440 will be triggered to evaluate the current 
assertions and relate an incoming communication to the cur 
rent context of the user 110. In some embodiments, each 
client (e.g. Such as the computing device 230) is associated 
with a SMA 420. 
0077. The Relationship Assigning Agent (RAA) 430 is 
generally enabled to respond to a relationship-assigning 
request from an SMA 420. The request from the SMA 420 
generally contains caller and receiver information. The RAA 
430 assigns the relationship between the user 110 and the 
caller, for example according to a buddy-list of the user 110 or 
according to another list of relationship data, for example a 
company organizational chart. 
0078. One or more context agents 440 are enabled to 
monitor the activity of users 110. For example, the context 
agents 440 may determine where the users 110 are, who they 
are with etc., and make assertions about context to the tuple 
space 410. Hence the context agents 440 may have access to 
a schedule of the user 110, a location determining device 
associated with the user 110 (e.g. a GPS device enabled for 
wireless communication), webcams, keyboard activity detec 
tion agents etc. This data may be stored at a CO 280 associ 
ated with the current context, while the current context is 
active. 
007.9 The Rule Assigning Agent 450 is enabled to extract 
matching user rules according to the conditions of each rule 
and the current context, and assign them to a relevant data 
field for call processing and determination of context. 
0080 A Conflict Resolving Agent (CRA) 460 is enabled 
to resolve conflicts that might be present in the assigned rules. 
I0081 Again, by context, it is meant where the user 110 is, 
and/or what the user 110 is doing, whom the user 110 is with 
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and what can be deduced from this data. The “what' and the 
“who' of context may go beyond raw data, however. The 
Context Agent 440 will contain IF-Then rules or policies that 
relate more concrete facts to more abstract concepts. For 
example, if a location aware context agent 440 determines 
that the user 110 is in a specific room (say 603-1), a context 
agent rule may identify room 603-1 as a meeting room and 
make an assertion about the user 110 being within a meeting 
room, and further that the user 110 is in a meeting. This data 
may then be saved in the CO 280 associated with current 
context, while the current context is active. 
I0082 Similarly the RAA 430 has a plurality of rules that 
can take evidence about a call and relate the caller with the 
user 10. For example, rules may relate the calling number 
(e.g. 613-592-2122 as in FIG. 3) to being the telephone num 
ber of a specific person (e.g. Amanda Slack, also as in FIG.3). 
In turn, other rules can relate the caller to being the supervisor 
of the user 110. This data may then be saved in the CO 280 
associated with current context, while the current context is 
active. 
0083. Thus the interoperation of the context agent 440 and 
the Relationship Assigning Agent 430 can take some of the 
cursory information available with an incoming call (e.g. the 
CLID) and fit the call into the current context of the user 110. 
Further, the data associated with the call may be saved to the 
CO 280 associated with the current context. So a call from 
(613) 592-2122, which intrinsically provides only limited 
guidance, is transformed into a call from the Supervisor of the 
user, while the user 110 is in a meeting room. Such data stored 
in the CO 280 may be later retrieved by the user 110 and to 
assist the user 110 in remembering events and other data 
associated with a specific context. Other information may 
also be supplied and manipulated by rules. For example, who 
the user 110 is with while a current context is active, the 
Subject of a call or communication that occurs while a current 
context is active, the documents that the user is working on 
while a current context is active. Together the data, and 
derived assertions, fit the call into the user's current working 
and social context. 
0084. Using these assertions, the Rule Assigning Agent 
450 will determine which of the policies that are supplied to 
the system 400 are appropriate to the current communication. 
Typically, multiple rules will apply to a call. The CRA 460 
will then determine which rule should have priority. It will 
then supply this to the SIP proxy 275 (or PBX) for action. 
I0085. As depicted, the CM 210 will also be in communi 
cation with the tuple space 410, and further, in this embodi 
ment, the COs 280 associated with a user 110 are stored as 
sets of assertions within the tuple space 410. The CM 210 will 
have access to and be able to interpret the assertions in the 
COs 280, as well as assertions that the CRA 460 uses to 
instruct the SIP proxy 275 for action. 
I0086. When an incoming communication occurs, the CM 
210 can be triggered in sequence by the SMA 420 to under 
stand that the CRA 460 (or another knowledge source agent) 
will be placing an assertion for action in the tuple space 410. 
The CM 210 will detect that that this assertion is directing the 
SIP proxy 275 to send the communication directly to the user 
110 (e.g. to the computing device 230 and/or the communi 
cation device 232). The CM 210 will also be able to determine 
from assertions in the tuple space 410 a user 110' associated 
with the incoming communication is (e.g. Amanda Slack in 
the example). The CM 210 will then scan COs 280 residing 
within the tuple space 410 for an association with the user 

Oct. 1, 2009 

110' (that is whether they are in aparticipant list of aparticular 
CO 280, which is associated with the user 110). The CM 210 
will then display data associated with the user 110' in the 
tombstone information 310 of the representation 295 of FIG. 
3, and names of contexts associated with the user 110' will be 
extracted from the appropriate assertion within the COs 280 
and displayed in the ACB 316 of FIG. 3. 
0087. In some embodiments, the current context of the 
user 110 may also be determined via the system 400. Further, 
when the current context is determined, an identifier of the 
current context may be stored as an assertion within the 
context of the user 110 in the tuple space 410. 
I0088. In some embodiment, current context may be deter 
mined through the addition of a context header to a SIP 
INVITE message, within the SIP protocol. The context 
header will contain an identifier of the context of the commu 
nication and hence the current context of the user 110 (pre 
Suming the communication is accepted). The content of the 
context header will be supplied to the tuple space 410 by the 
SIP proxy 275 as part of the invitation process. If the CM 210, 
while processing an invitation, finds a valid context identifier 
within it, it will set this context as the current context for the 
user. That is, within the tuple space 410, it will set the Current 
Context Assertion to this context, and display the context's 
identifier in the CCB314 of FIG. 3. If the context header in the 
contains an identifier of a context which is not found within 
the contexts whose COs 280 are in the tuple space 410, the 
CM 210 will assume that a new context is to be created, and 
hence a new CO 280. Thus, the CM 210 will trigger the 
creation of a new CO 280 for that context in the tuple space 
410 and will then carry on with displaying the context infor 
mation at CCB 314. 
0089. However, if the invitation does not contain a context 
header, or if the context header is a null, then the Current 
Context assertion will be set to null and the CCB 314 will be 
left blank. The current context may then be determined via 
data received from the input device 234 when the user 110 
interacts with the input device 234, as will now be described. 
0090. It will commonly be the case that, during the course 
of a communication/interaction, the participants will wish to 
change contexts. Users 110 will typically be involved in mul 
tiple contexts with others users 110 within and without an 
enterprise and will be shifting their attention between them. 
Hence, to change contexts, one or more of the users 110 in the 
communication will select a context identifier from the list 
displayed in the ACB 316 and cause this identifier to be 
displayed in the CCB 314 via an interaction with the input 
device 234 (e.g. by dragging it to the CCB 314 or double 
clicking on it). If only one user 110 in the communication 
performs this action, the CM 210 associated with this user 
110 may then transmit a message to a CM 210 associated the 
other participant (or participants), which may then cause the 
current context of the other participant(s) to also change. In 
any event, the CM 210 will then cause a Current Context 
assertion in the tuple space 410 to be set to the selected 
context and also cause this to be displayed in the CCB 314. 
Further, any data associated with the new context that is 
collected while this selected context is active as the current 
context will be saved to the CO 280 associated with the 
selected context. This technique may also be used to define a 
current context when there is either no context header in the 
invitation, or if the context header is a null. 
0091. As described above, in some embodiments, the user 
110 may create a new context via activation of the NCB 318. 
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The user 110 will then be prompted for the name of the new 
context. The new context will be created with a CO 280 
created for it in the tuple space 410. The user 110 may also be 
prompted for other pertinent information Such as the purpose 
etc. In other embodiments, a new context may be created via 
the user 110 selecting the field of the CCB 314 via the input 
device 234, and entering a new context identifier. 
0092. While some of the techniques described for deter 
mining current context are based on SIPINVITE message in 
some embodiments, SIP may not be the protocol used in the 
system 400. For example, rather than SIP data about a com 
munication may be provided in the Calling Line ID, ANI 
(Automatic Number Identification) or other signalling con 
structs. These may also be used to identify a caller and to 
assist in determining current context. Further a P2P system 
(e.g. as described below) can also be used to determine cur 
rent context. However, in embodiments where no information 
is available to identify the incoming caller, current context 
can be determined manually, as described above. 
0093. In some embodiments, the system 400 is enabled to 
make a best guess of the initial current context for those 
systems in which SIP (or equivalent) is not used, or when the 
context header is not provided or is a null. The tuple space 410 
generally retains a history of collaborations and thus stores 
data which may be processed to make such a best guess. Such 
as in the COs 280, and other assertions. For example, in some 
embodiments, the tuple space 410 retains an assertion as to 
the last context that the user 110 used with the caller. In these 
embodiments, this last context may be set to the current 
context during the next communication between the user 110 
and the caller. In another embodiment, the tuple space 410 is 
the first context to which the user 110 turned during the last 
communication with the caller. In these embodiments, this 
first context may be set to the current context during the next 
communication between the user 110 and the caller. In yet 
further embodiments, the tuple space 410 may maintain a data 
structure in which the cumulative time used forgiven contexts 
is stored, for example within each CO 280. In these embodi 
ments, the context that is the most utilized context may be set 
to the current context during the next communication 
between the user 110 and the caller, on the assumption that 
this context is the most important in the caller-user relation 
ship. Other methods of determining current context via a best 
guess are within the scope of present embodiments. 
0094. While many of the embodiments described hereto 
fore reference communications involving Voice communica 
tion (e.g. telephone calls), context may also be managed for 
other types of communications, for example, multimedia, IM, 
Email etc. In these embodiments, the identity of the commu 
nicating user may be determined via data received from the 
communicating user (e.g. in the FROM header of the Email) 
and the context selected accordingly. In this way the user 110 
can see (e.g. by retrieving the CO 280 associated with the 
context associated with the communication) and interact with 
the history of the collaboration while viewing the current 
communication. 

0095 Embodiments described heretofore reference com 
munications between users 110 that are human users. How 
ever, in other embodiments, context may be managed for 
communications associated collaboration between a human 
user and a business process system or automated system, 
which will generally be referred to as robots. For example, a 
robot may be enabled to create a context to assist it with 
scheduling the actions of one or more human users. They 
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robot may be further enabled to create communications (re 
corded, voice, text etc) that provide information to users 110 
as to a current activity in the context Supporting the process. 
Users 110 may view their contexts and maintain the history of 
activity within the context associated with the robot, and other 
users 110 or other robots, in order to focus the attention of the 
user 110. 

0096. As described above with reference to COs 280, a 
context may be associated with a number of participants. 
Participants will come and go as they are invited into the 
context, accomplish their designated tasks and drop out of the 
context. A CO 280, as described above, contains records that 
detail each of the participants, a description of the context 
(purpose, participating nodes/computing devices) and a his 
tory of the interactions (annotations of specific collabora 
tions). Hence, the CO 280 acts as a central repository that will 
enables humans, robots and applications which are enabled to 
process data in the COs 280 and to interact and collaborate. 
Thus in some embodiments, a portion of a CO 280 may be 
dedicated to a specific context belonging to each participant 
that will contain common information for all participants. For 
example, every CO 280 for a specific context contains anno 
tations for all calls and other collaborations that have taken 
place within the specific context. Hence, a Supporting appli 
cation may be enabled to a user 110 with a representation of 
all calls and/or data that occurred within a specific context. 
While this has already been described in general above, in a 
particular non-limiting embodiments, to provide a common 
basis for all COs 280, each context will be supported by a P2P 
network linking all users 110. This P2P network may be 
created, operated and managed in a manner similar to the P2P 
network described in from the Applicants co-pending appli 
cation CONFIGURATION OF IP TELEPHONY AND 
OTHER SYSTEMS, U.S. Ser. No. 101/781,319, filed on Jul. 
23, 2007 and incorporated herein by reference. 
0097. The structure of this P2P network includes an 
elected master node enabled to receive updates, which in turn 
distribute the updates to participating nodes (i.e. computing/ 
communication devices and/or servers). A node is generally 
understood to be a computing device comprising a memory, a 
communications interface and processor. Each participating 
node will have a publication/subscribe relationship with the 
master node. Each participating node will publish any rel 
evant updates to the master node and it will in turn notify all 
other participating nodes of the update. Hence, COS stored at 
each participating node may be updated in a similar manner, 
and hence all participating nodes will have common COs 280 
maintained to the same state, and further a CO local to a 
participating node will be associated COS at other nodes. In 
Some embodiments, this enables a tuple space comprising the 
COs to be maintained over a plurality of nodes. 
0098. By using an elected master node, the problem of 
race conditions in the maintenance of a state of a CO is 
addressed. In addition, the amount of bandwidth and process 
ing consumed is reduced. In its simplest form, as known to a 
person of skill in the art, a race condition is a condition where 
two processes use a shared resource on a computer at the same 
time but are dependent upon each other to complete their task. 
For example, in some embodiments, participating nodes may 
be elements of a mesh network. In these embodiments, each 
participating node would notify all other participating nodes 
of updates. However with participating nodes coming and 
going, the issue of race conditions arises. It would hence be 
difficult to ensure that all nodes have the same participant list, 
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and so some COs 280 may miss updates that occur soon after 
they join a context. The elected master node architecture 
addresses this issue. 
0099. Within this architecture a node may be invited into a 
context by an initial invitation, for example sent from the 
master node or another participating node. The invitation, 
containing a context name that the node has not seen before. 
The node will thereby create a context/CO for the new con 
text. 

0100. The newly created CO can then be linked to the P2P 
network and thereby receive the common contexts (i.e. data in 
associated COS stored in other participating nodes). In a 
SIP-based P2P system, a header can be defined for the invite 
message that will contain the URL or IP address of the master 
node: a “Current P2P Master header. Using the URL or IP 
address, the node can use standard SIP event notification 
control messages to set up a publish/Subscribe relationship 
with the master node. The node will then be notified of the 
common content of the other COs 280 and update the local 
CO 280. 
0101. In non-SIP systems, caller ID (or similar informa 
tion) may be used to identify the Source of the incoming 
invitation. In these embodiments, the node can use a directory 
(ENUMorother) to determine the URL or IP address that can 
be used to address the node which originated the incoming 
invitation. The node will then request (using a SIP notify 
equivalent or other message), from the node which originated 
the incoming invitation, the URL or IP address of the current 
master node. The node can then join the network as described 
above. 
0102. When a node is removed from a context, the node 
that is being removed may send an update to the other nodes 
within a list of all participating nodes stored in a local CO, to 
this list with its own name removed. The node also generally 
ends the publish/subscribe relationship with the current mas 
ter node. 

0103) A node which creates a context/CO will, in some 
embodiments, make the first invitation to another node to join 
the context. The initiating node will declare itself the master 
node and use this as part of the process of entering the first 
node into the P2P network. From then on, the P2P network 
will function as described above, with new master nodes 
being elected and nodes coming and going, as desired. 
0104 Attention is now directed to FIG. 5, which depicts a 
method 500 of managing context, according to a non-limiting 
embodiment. In order to assist in the explanation of the 
method 500, it will be assumed that the method 500 is per 
formed using the system 400. Furthermore, the following 
discussion of the method 500 will lead to a further under 
standing of the system 400 and its various components. How 
ever, it is to be understood that the system 400 and/or the 
method 500 can be varied, and need not work exactly as 
discussed herein in conjunction with each other, and that Such 
variations are within the scope of present embodiments. 
0105. At step 510 a current context is determined, for 
example by receiving input data from a user 110 via the input 
device 234, by receiving a SIP Invite with a context header, or 
by making a “best guess', as described above. The current 
context may then be displayed in the CCB 314 as described 
above, along with any tombstone information. 
0106. At step 520, it is determined if a context object, such 
as a context object 280, associated with the current context 
exists in a database. Such as the tuple space 410 or another 
database. If the context object does not exist, the context 
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object is created at step 530 in the database. While the current 
context is active, data associated with said current context is 
collected at step 540, as described above. At step 550 this data 
is stored in the context object, thereby creating and/or updat 
ing a history of the current context. At step 560, it is deter 
mined if the current context has changed, for example by 
determining if the user 110 has caused a different context 
identifier to be displayed in the CCB314, as described above. 
If not, data continues to be collected at step 540. If so, then at 
step 520 it is determined if a context object exists for the new 
current context. Thereafter, the method 500 proceeds as 
described above. Hence, a user 110 may cause a history 
and/or updates to a history of a context to be stored in a 
context object for later reference, for example using an appli 
cation. The method 500 may end/be interrupted before during 
or after any step by closing the CM 210, e.g. by closing the 
representation 295. 
0107 FIGS. 6 through 11 depict non-limiting embodi 
ments of agraphical user interface (GUI) of an application for 
managing context, according to a non-limiting embodiment. 
For example the application may be enabled for processing a 
CO to present data associated with a context within the GUI, 
and specifically to control a display device to display Such 
data. The GUI is structured in a tab format such that eachtab 
presents a different view of a context and/or additional infor 
mation associated with a user of the application. A user may 
Switch between tab views by using a pointing device to 
"click” on a tab. FIG. 6 depicts an ID tab, according to a 
non-limiting embodiment, which displays information asso 
ciated with the user of the application, including but not 
limited to a name, company and position of the user. The tab 
further comprises an annotation field which allows the user to 
enter a context identifier. The application received the context 
identifier and retrieves a CO associated with the context iden 
tifier (e.g. from a tuple space or other database). By entering 
the context identifier the user indicates his/her desire to view 
the history of the associated context. 
0.108 FIG. 7 depicts an e-mail tab, according to a non 
limiting embodiment, which displays identifiers of e-mails 
(or other communications) associated with the context 
entered on the ID tab. For example, identifiers of e-mails 
stored in the retrieved CO may be displayed on this tab. If the 
user chooses a particular identifier, the application may be 
enabled to the retrieve the chosen e-mail (either from the CO, 
if stored there, or at an address stored in association with the 
identifier in the CO) and display it. Alternatively, the appli 
cation may cause an e-mail application to open, which will in 
turn display the chosen e-mail. 
0109 FIG. 8 depicts a calendar tab, according to a non 
limiting embodiment, which displayScalendar information of 
users/participants associated with the context entered on the 
ID tab. For example, the application may process the retrieved 
CO to determine participants and/or participant identifiers, 
and retrieve calendar information associated with each par 
ticipant for display on the calendar tab. 
0110 FIG.9 depicts a knowledge networking tab, accord 
ing to a non-limiting embodiment, which displays identifiers 
and status of users who have expertise associated with the 
context entered on the ID tab. For example, the application 
may process the retrieved CO to determine what expertise is 
associated with the retrieved CO (in this example, “messag 
ing'), and then initiate a search with an organization database. 
Names of status (if available) of individuals associated with 
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this expertise in the organization database may then be dis 
played on the knowledge networking tab. 
0111 FIG. 10 depicts a Web Info tab, according to a non 
limiting embodiment, which displays an identifier of the con 
text entered on the ID tab, and in some embodiments all 
identifiers of contexts that have been entered on the ID tab 
overa period of time: e.g. the Web Info tab maintains a history 
of identifiers of contexts entered on the ID tab. A user may 
initiate a web search by selecting the identifier, which causes 
the application to trigger a web search, e.g. via a web search 
application. Furthermore, the web search may be modulated 
based on the position of a slider 1010, described in further 
detail below. 
0112 FIG. 11 depicts a desktop tab, according to a non 
limiting embodiment, which displays identifiers of docu 
ments associated with the context entered on the ID tab. Such 
identifiers may be retrieved, and the documents accessed, in a 
manner similar to retrieving e-mail identifiers described 
above with reference to FIG. 7. 

0113 Attention is now directed to FIG. 12, which depicts 
a system 1200 for managing at least one application 1210a, 
1210b, and 1210n (generically an application 1210 and col 
lectively applications 1210), according to a non-limiting 
embodiment. The system 1200 is similar to the system 200 
with like elements having like numbers. While the system 
1200 comprises three applications 1210, the number of appli 
cations 1210 is not particularly limiting, and can be as few as 
one application 1210. System 1200, as depicted, comprises a 
client-server environment, with the applications 1210 resid 
ing at a server 1215, and a harness application 1211 (de 
scribed below) residing at a client device 1230, the harness 
application 1211 in communication with the applications 
1210 via the communications network 250. However, in other 
embodiments, the harness application 1211 and the applica 
tions 1210 may reside at the same electronic device (e.g. the 
client device 1230). Furthermore, the applications 1210 may 
be distributed between a plurality of electronic devices, as 
desired, with one or more applications 1210 residing at the 
client device 1230 and one or more applications 1210 residing 
at one or more different electronic devices. 

0114. The client device 1230 is substantially similar to the 
computing device 230 of system 200, while the processor 
1220, the memory 1240 and the interface 1260 are substan 
tially similar to the processor 220, the interface 260 and the 
memory 240, respectively, described above. Furthermore the 
client 1230 can comprise any suitable combination of per 
Sonal computing device, laptop, and mobile electronics 
device (PDA, cellphone and/or a combination). 
0115 FIG. 13 depicts a block diagram of the software 
architecture of the system 1200, according to a non-limiting 
embodiment: the harness application 1211 has access to con 
text data from the context object 280 (e.g. via the communi 
cation network 250), with the context object 280 updated by 
electronic devices (e.g. the communication device 230') asso 
ciated with other users 110'a, 110'b . . . 110'n (generically, 
another user 110' and collectively, other users 110'), as 
described above. As also described above, a context object 
280 may be associated with a number of participants (e.g. the 
user 110 and the other users 110'), and the context object 280 
acts as a central repository for context data associated with a 
given context. The harness application 1211 is generally 
enabled to interface between the context object 280 and the 
applications 1210, and retrieve context data from the context 
object 280. In some embodiments, the context object 280 may 
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comprise an active context object and/or the context object 
280 may be associated with a current context. In some 
embodiments, the harness application 1211 may be enabled 
to present options to the user 110 which are tailored to his/her 
current needs, for example by controlling the display device 
290 to display a representation 1295 of the options and/or at 
least one application 1210. 
0116. In particular, the harness application 1211 is 
enabled: to retrieve context data from the context object 280; 
modulate behaviour of at least one of the applications 1210, 
based on the retrieved context data; and/or populate at least 
one data field in the at least one application 1210 with the 
context data. Hence, once a context is determined (e.g. via the 
representation 295 of FIG.3, or via some other suitable deter 
mination method), and an application 1210 is processed, the 
application 1210 may be controlled by the harness applica 
tion 1211 to populate data fields with data pertinent to the 
current context and/or feature sets may be enabled and other 
feature sets disabled according to the current context. Hence, 
the user 110 is freed from having to manually configure each 
application 1210 for each context. Furthermore, context data 
may be shared between applications 1210 via the harness 
application 1211. Such that individual customization of each 
application 1210 is no longer necessary. 
0117. In a particular non-limiting embodiment, the har 
ness application 1211 enables the coordination of the appli 
cations 1210 to create a single overall application 1350, for 
example the application for managing context, the GUI for 
which is depicted in FIGS. 6-11, described above, and, as well 
the selection of a suitable application 1210 from the available 
applications 1210 for performing a specific function. FIG. 13 
shows diagrammatically that the harness application 1211 is 
able to access the (e.g. currently active) CO 280 and use 
context data retrieved therefrom to offer the user 110 options 
tailored to his needs, by controlling the display device 290 to 
generate the representation 1295. The context data is gener 
ally derived from the user's 110 previous interactions with 
his/her colleagues (other users 110') in the context. Hence the 
overall application 1350 comprises the harness application 
1211 and is enabled to control the display device 290 to 
generate the representation 1295, which is in turn configured 
to represent views of the applications 1210 controlled and 
coordinated by the harness application 1211. 
0118. Furthermore, the interaction of the harness applica 
tion 1211 with the applications 121 also generates context 
data, which is in turn stored in the CO 280. For example the 
harness application 1211 is further enabled to update the CO 
280 with new context data, the new context data representa 
tive of the collaboration between the users 110 and 110', such 
that details of the collaboration can be later determined. 

0119 FIG. 14 is substantially similar to FIG. 13, with like 
elements depicted with like numbers, however the system of 
FIG. 14 comprises more than one overall application 1350'a 
and 1350'b, similar to overall application 1350, which may be 
offered to the user 110 in a similar manner (i.e. with each 
overall application comprising a harness application 1211' 
similar to the harness application 1211 and enabled to control 
the display device 290 to generate a representation 1295, 
which is in turn configured to represent views of associated 
applications 1210 controlled and coordinated by the harness 
application 1211). 
I0120 In general, the harness application 1211 (which 
alternatively may be referred to as a harness or a wrapper) can 
be used to connect context data stored in the context object 
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280 to multiple applications 1210, and ultimately to the user 
110, in a transparent manner, which enables to application 
1210 to be tuned to the needs of a specific user, or a group of 
users, within a collaboration. Hence, the default choices or 
behaviour of applications 1210 can be tuned to the context of 
a user 110 and hence address likely current needs of the user 
110. 

0121 Attention is now directed to FIG. 15, which depicts 
a method 1500 for controlling at least one application on an 
electronic device, according to a non-limiting embodiment. 
In order to assist in the explanation of the method 1500, it will 
be assumed that the method 1500 is performed using the 
system 1200. Furthermore, the following discussion of the 
method 1500 will lead to a further understanding of the sys 
tem 1200 and its various components. However, it is to be 
understood that the system 1200 and/or the method 1500 can 
be varied, and need not work exactly as discussed herein in 
conjunction with each other, and that Such variations are 
within the scope of present embodiments. For example, while 
the method 1500 is described with reference to implementa 
tion in the harness application 1211, in other embodiments, 
the method 1500 may be implemented in any application for 
controlling applications at an electronic device. In particular, 
the method 1500 may be implemented within any suitable 
application including but not limited to, Scheduling applica 
tion, e-mail application, browser application, overall applica 
tion (such as the overall application 1350) and/or a combina 
tion. 
0122. At step 1510, the harness application 1211 inter 
faces between the context object 280 and at least one appli 
cation 1210. For example, the harnessing application 1211 
may establish communication with the context object 280 and 
the at least one application 1210. In some embodiments, the 
harnessing application 1211 may further determine a first 
feature set of the at least one application 1210 to be enabled in 
the current context and/or a second feature set of the at least 
one application 1210 to be disabled in the current context 
and/or data fields that may be populated in the at least one 
application 1210 based on the current context. 
0123. At step 1520, the harnessing application 1211 
retrieves context data from the context object 280. The har 
nessing application 1211 then performs at least one of 
0.124 1. At step 1530, modulating the behaviour of the at 
least one application based on the context data. For example, 
the first feature set may be enabled, and or the second feature 
set may be disabled. In some embodiments, certain features 
may be presented to the user 110 within the representation 
295, while other features may be blocked. 
0.125 2. At step 1540, populating at least one data field in 
the at least one application with the context data. For example, 
the harnessing application 1211 may fill in user lists, identi 
fiers, e-mail addresses, civic addresses (e.g. business vs. per 
Sonal), Scheduling data, browser results etc., all according to 
the current context. In some embodiments, the harness appli 
cation 1211 may also be enabled to populate the at least one 
application with pre-programmed phrases that are Suited to 
the context. In some embodiments, the pre-programmed 
phrases can be stored in the CO 280. In other embodiments, 
the pre-programmed phrases may be incorporated into the 
harness application 1211 and/or stored at the client device 
1230 (e.g. in the memory 1240 for retrieval by the harness 
application 1211, as required). For example, an instant mes 
sage generated in the context of a meeting invitation may be 
populated with phrases such as “Will you please attend” etc. 
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Context data from the CO 280 may be interspersed with such 
pre-programmed phrases, as required, within an application. 
Further, pre-programmed phrases may be populated with 
other context data, based on the current contact. For example, 
a pre-programmed phrase may comprise: “I am on a call with 
John Doe and we would like to conference you in for a 
discussion on Agile Development topic. In this pre-pro 
grammed phrase, “John Doe' is the name detected from 
calling line ID, and Agile Development' is a keyword 
detected on the conversation between users (e.g. users 110 
and 110'). 

EXAMPLES 

0.126 The functionality of present embodiments is now 
described by way of non-limiting examples. In order to assist 
in the explanation of these examples, it will be assumed that 
these examples are performed via the method 1500 and/or the 
system 1200. Furthermore, the following discussion of these 
examples will lead to a further understanding of the method 
1500, the system 1200 and its various components. However, 
it is to be understood that these example, the system 1200 
and/or the method 1500 can be varied, and need not work 
exactly as discussed herein, and that Such variations are 
within the scope of present embodiments. Furthermore, in the 
following examples, the overall application 1350 comprises 
the application for managing context, the GUI for which is 
depicted in FIGS. 6-11. Hence, reference will be made to 
FIGS. 6-11 as embodiments of a GUI of the overall applica 
tion 1350: in other words the representation 1295 comprises 
the GUI depicted in FIGS. 6-11. 

Example 1 
Scheduling Application 

I0127. Attention is again directed to FIG. 8, which depicts 
a calendar tab of the, according to a non-limiting embodi 
ment, which displays calendar information of users/partici 
pants associated with the context entered on the ID tab (FIG. 
6). For example, the overall application 1350 may process the 
retrieved context data from the CO 280 to determine partici 
pants and/or participant identifiers, and retrieve calendar 
information associated with each participant for display on 
the calendar tab. The calendar tab is hence a representation of 
a scheduling application for scheduling meetings, as con 
trolled by the harnessing application 1211. 
I0128 Meetings that concern a given context will generally 
be among the collaborating parties associated with the given 
context. During these meetings, the collaborating parties may 
wish to schedule the time for the next meeting. Diary and 
scheduling software such as Lotus Notes (from 1 New 
Orchard Rd., Armonk, N.Y., 10504-1783, USA) from has 
long been used for this purpose. However Such meeting 
schedulers are generally tuned to the general needs of the 
enterprise within which it is deployed. To operate a scheduler, 
a user 110 must enter the names of all anticipated participants. 
This is an inconvenience that makes the use of Such tools 
unattractive for busy users as the users must search for and 
enterall of the desired names. However, the CO 280 generally 
comprise the names (and/or identifiers) of all users within the 
given context and, as well, within the current conference in 
which the user 110 is participating. Hence, the harnessing 
application 1211 retrieves this information, and populates the 
appropriate data fields of the scheduling with the schedules of 
all users 110 and 110' in the current conference or in the 
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broader context: in Some embodiments, the context object 
280 comprises the scheduling data (i.e. the schedules of the 
users 110 and 110' etc.) while in other embodiments, the 
names (and/or identifiers) of the users 110 and 110' are used 
to retrieve the scheduling data from a scheduling database. 
The scheduling application may be configured such that the 
user 110 is be able to quickly isolate the anticipated partici 
pants in the next meeting by clicking on check boxes (note 
depicted) besides their names or using some other selection 
mechanism. 

0129. Another task that is sometimes desired in the sched 
uling of a meeting is the creation of an invitation, titles of the 
meeting etc. Hence, attention is now directed to FIG. 16 
which depicts another non-limiting embodiment of the cal 
endar tab GUI of FIG.8. In these embodiments, the calendar 
tab GUI comprises appropriate task buttons to create the 
invitations for a potential meeting, and the GUI of FIG. 16 
depicts various fields that may be filled in by the user 110 to 
create the specific details of the invitation. Each of these fields 
is enabled to provide the user 110 with one or more canned 
options that are tailored to the current context. For example, a 
title field 1605, is accompanied by a MORE button 1607 
enabled to cause the overall application 1350 to provide vari 
ous options whenactivated (for example by clicking on it with 
a pointing device), such as “Follow On to <title of current 
meeting>'' etc. That is the canned options will contain fields 
written in mark up language to indicate relevant data that 
should be taken from the semi-structured data contained in 
the CO 280. Similarly an invitation field 1609 may be enabled 
by a set of canned messages that are appropriate to various 
situations. These canned invitation messages may also con 
tain mark up indicating relevant CO context data. 
0130. The GUI of FIG. 16 further comprises an OTHER 
MESSAGE button 1615. Clicking on the OTHER MES 
SAGE button 1615 will cause another window to appear (not 
depicted) that will contain a selection of messages, appropri 
ate to different contexts and/or circumstances. The user 110 
may indicate the appropriate one in any suitable manner (e.g. 
by clicking on the desired option via a pointing device), and 
this will be placed in the invitation field 1609. The user 110 
may further edit the selected message within the invitation 
field 1609, or replace it entirely with one of his/her own 
devising. The canned invitations can contain variable fields in 
which information stored in the fields in the CO 280 may be 
filled in. For example, the title of the current meeting may be 
stored in a field within the CO 280 there and this may be 
indicated by mark up language (such as <current meeting>) 
to be selected at run time. 

0131 Invitees to the meeting may also be selected 
dynamically. It can be assumed that the invitees to a meeting 
created within a context will likely either be the collaborating 
parties of the context in general or the members who are 
involved in the current conference. Hence, in some embodi 
ment, the GUI of FIG.16 further comprises buttons for auto 
matically bring up these memberships, when activated. For 
example, clicking of a conference button 1610 will bring up 
the conference membership and the context button 1620 will 
bring up the entire context membership. The GUI of FIG. 16 
shows that a current conference of four members (including 
Jack Duckworth, the current scheduler as indicated by his 
name's presence at the top of the list) has been selected. Their 
current schedules are shown as bars, coded in any Suitable 
manner (e.g. with hatched bars representing busy time and 
un-hatched bars representing available time, and/or by 
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colour). A slider 1630 can be used to find a suitable meeting 
time. Clicking of a SEND button 1640 activates the sending 
of the invitation. The width of the slider 1630 may be an 
indication of the proposed length of the meeting. This can be 
set as a user preference and stored within the context object 
280. 
0.132. The resulting invitation can be sent to each user 110' 
by any Suitable means—Email, IM (instant messaging), Voice 
through text to speech etc. The GUI of FIG. 16 may further 
comprise select boxes 1660 beside each of the participants 
names. For example, it may be the case that a member of the 
conference or context does not wish to attend to the meeting 
to be scheduled. Deselecting that box will eliminate him/her 
from the proposed invitation. In FIG. 16, it can be seen that 
Mike Baldwin has been deselected and will not be invited to 
the proposed meeting. 
0133. In some embodiment, the GUI of FIG. 16 further 
comprises a DIRECTORY button 1660. Activation of the 
DIRECTORY button 1660 causes the overall application 
1350 to generate a representation of users 110' who are not in 
the current conference or context such that these users 110' 
may be invited to the meeting. Clicking on the DIRECTORY 
button 1660 will bring up a directory of potential participants 
(private and/or corporate directories). Selecting a name there 
will bring the name into the list of participants, and optionally 
add them to the current context. 
0134. It is hence understood that the GUI of FIG. 16 
enables the user 110 to quickly assemble the information for 
a meeting invitation and to send it. Most occurrences of 
meetings within a context will be handled by use of a few 
movements of and clicks of the user's pointing device (e.g. a 
mouse). Information from the context object 280 will be used 
to parameterize the offered options to make them more useful 
and the coordination of underlying applications and data 
sources will be hidden from the user by the harness applica 
tion 1211. This capability will make the scheduling applica 
tion more convenient for the user 110 by situating it within his 
context and so will make it more likely to be used. 
0.135 The harness application 1211 may be further 
enabled to access other generic services, such as an Email 
SMTP server, a scheduling database, etc., via their respective 
generic APIs. In these embodiments, the harness application 
1211 may be further enabled to coordinate the activity of 
these services, for example with input from the user 110. As 
indicated above, the harness application 1211 is enabled to 
parameterize the options that it presents to the user 110 via 
context data retrieved from the CO 280. 
0.136 Hence, in summary the scheduling application is 
enabled with default behaviours that are modulated to a given 
context, and further demonstrates the use of the harness appli 
cation 1211 to automate access to scheduling, Email and IM 
systems. The scheduling application is enabled to extract 
context data from the CO 280 as to likely participants, reasons 
etc for a meeting, and to use this information to reduce the 
input from a user in Scheduling meetings. 

Example 2 

Email Application 

0.137 Email systems in the prior art generally provide a 
system of folders with which to organize Emails. This 
enabled users 110 to organize Emails relevant to various 
contexts in separate folders. However this form of organiza 
tion requires the active input of a user 110. The user 110 must 
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take the time to move Email from one folder to another. It is 
a common experience that users 110 can manually create 
relevant folders with the best of intentions but the time pres 
sures of their jobs prevent them from maintaining these fold 
ers adequately. The folders provide little real help because 
they are not maintained and not easy to maintain. 
0138 Further, prior art Email agents are private in nature. 
They are based on the model of a single user receiving mail 
addressed to him/her. Collaborative functions are of a differ 
ent nature. Although certain individual participants in a con 
text may exchange Emails among themselves in furtherance 
of Some goal, these communications are in no way private. 
Other participants may well expect to be able to review these 
Emails to create an understanding of why a certain decision 
was reached, how certain data was gathered etc. This is all 
part of the natural review process within a collaboration. 
Furthermore, participants who are new to a context will wish 
to review its Email history as part of the process of becoming 
familiar with its current state. Currently, compiling Such a 
history is inconvenient and labour intensive, especially in 
instances where there are many participants in a context and 
there many Emails between individual participants 
0.139. This problem may be addressed via the harness 
application 280 interfacing between the Email application 
and the CO 280. For example, each user 110 and 110' may be 
provisioned with an Email application/agent that may, on the 
Surface, resemble conventional Email applications, such as 
Microsoft OutlookTM (from Microsoft Corporation, One 
Microsoft Way Redmond, Wash. 98052-7329 USA) and 
Lotus NotesTM (from IBM, 1 New Orchard Rd. Armonk, N.Y. 
10504-1783 USA). In some embodiments, the overall appli 
cation 1350 may comprise such an e-mail agent. However, 
while the Email application may comprise a primary Inbox 
with the standard capability for creating folders to retain 
Emails relevant to specific topics and/or contexts, in contrast 
to Email applications in the prior art, the Email application of 
present embodiments is enabled to automatically create fold 
ers for contexts are when the user 110 becomes a participant 
in the contexts. Further, the Email application of present 
embodiments is generally aware of the currently active con 
text of the user 110, for example via data stored within the 
shared memory 270. Thus Emails which are opened during a 
context (which are assumed to be relevant to the context) are 
automatically stored within the relevant context folder and/or 
within the CO 280. Thus a user 110 and/or 110' who wishes to 
review the Email history of a context will have that history 
automatically collated for him/her. 
0140. A non-limiting representation of a context folder 
1700 of this design is depicted in FIG. 17. The context folder 
1700 resembles a folder from Email applications in the prior 
art, in that columns are provided to contain the identity of the 
originator of an Email (column 1705) of the mail, the date that 
the Email was sent (column 1707) and the contents of the 
subject field of the Email (column 1709). In addition a pre 
view field 1720 is depicted to show the contents of a selected 
Email 1725. Alternatively, the preview pane 1720 may be 
omitted and Emails may be displayed in a floating text box 
after their title has been selected by the user 110. A column 
1730 is provided to show the primary recipient of the Email. 
FIG. 18, which is substantially similar to FIG. 17 with like 
elements having like numbers, depicts an optional technique 
for revealing all intended recipients of the Email: ifa cursor is 
held above the To field of an Email, a floating text box 1810 
may be generated which contains the names of all intended 
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recipients. Other techniques are within the scope of present 
embodiments including, but not limited to, showing the 
recipients in the preview field 1720. 
0.141. In any event, instead of being a repository for Email 
sent to a particular user 110, the context folder contains all 
Email exchanged by the collaborating parties associated with 
a given context, essentially categorized and/or sorted accord 
ing to context. Hence, the issues being discussed are quickly 
determinable, as are the interactions leading to their resolve. 
Inter-relatedness and dependencies among issues are hence 
also determinable, and as well how this is manifested in the 
work of the collaborating parties. 
0142. This is more fully illustrated in the example in FIG. 
17: Annie Walker has sent an Email 1750 to Rita Fairclough 
concerning a customer preview on Feb. 28, 2008. Though not 
depicted, the text from the highlighted Email in the preview 
pane 1720 would that this customer preview is about the 
active displays for the B3499 project, as well as that Jack 
Duckworth, a senior manager, has been asked about the issue. 
Examination of further Emails in the context folder 1700 
might reveal that Jack Duckworth is concerned because he is 
seeing the possibility of large orders and hence the customer 
preview is important. Rita, to respond to Annie's inquiry, has 
contacted Stan Ogden and Mike Baldwin of engineering, in 
the Email 1755 on Feb. 28, 2008, about the B3499 function 
ality. Stan Ogden and Mike Baldwin, in turn, have discussed 
the matter between themselves in the Emails 1760 and 1765 
on Mar. 1, 2008 and Mar. 2, 2008, respectively. Finally Jack's 
interest in the projected in Email 1770 on Mar. 3, 2008 has 
prompted Rita to ask Gail Platt to check on the progress in 
engineering in Email 1725 on Mar. 4, 2008. Gail has replied 
with good news in the Email 1775 on Mar. 4, 2008. 
0143. Thus, the history of interactions is classified and 
stored, and an overall view of the State of progress and/or 
Success on the goals of a context is determinable, without 
restriction to Emails in which an individual user has partici 
pated or to individual threads of concern. Rather, the work 
ings of the entire context is determinable as various issues are 
addressed, which progresses in turn among various issues as 
they are resolved. 
0144. To implement the context folder 1700, the system 
1200 may further comprise a central POP3 server 1280 (see 
FIG. 12), to accept Emails. The client device 1230 and/or the 
server 1215 is enabled to poll the POP3 server at regular 
intervals to pull received Emails addressed to the user 110 
who is registered to the client device 1230. As described 
previously, each context in which a user 110 is participating 
will have a folder automatically created for it in the Email 
application when the user 110 joins the context. The Email in 
this folder will be shared with the other members of the 
context by use of the P2P network described above. 
0145 The Email application may be further enabled to 
allow a user 110 to further indicate that a given Email is part 
of a context by any of several methods. For example, the user 
110 may drag the Email to the folder supplied for the context. 
Alternatively, if the user 110 opens an Email while he is 
within a context, then the Email may be automatically be 
added to the folder for that context. Other techniques that 
enable to classification of an Email as part of a given context 
are within the scope of present embodiments. 
0146 The P2P network described above may also be used 
to share Email within a context by the carriage of the full text 
of each Email, and other pertinent data, and to store the Email 
in the CO 280. As an Email is classified as part of a context, 
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the Email application may be enabled to update a Local 
Configuration Server (LCS) and the Email may be distributed 
to the other members of the context. The Email application 
supplied to each user 110' will scan the CO 280 for Emails and 
automatically add the new Email to the context folder. 
0147 In some embodiments, the Email may be stored in a 
format within the CO 280 and/or the context folder 1700 that 
contains a number of fields. Among these fields may be 
0148 TO with the receive list of participants as the values 
014.9 FROM: with the sender as the value 
0150 DATE: with the time of day and date as the value 
0151. TITLE: with the title of the Email as the value 
0152 TEXT: with the TEXT field as its value 
0153 (Optionally) HASH: with a hash of the TEXT field 
(i.e. the Email text) as its value. 
0154 The HASH field may be user as a quick means of 
detecting duplicate Emails. Since an Email will be sent to 
multiple members of a context, the LCS will be updated with 
the new contextual Email by multiple members of the context. 
It would be undesirable for a context folder to contain mul 
tiple versions of the same Email. Thus the LCS on receipt of 
an update containing a new context Email, will attempt to 
match its HASH value with the HASH values of existing 
Emails in the context folder. If there is no match, then the 
newly received Email is not a duplicate and will be added to 
the context folder 1700 and distributed to other members of 
the context. If there is a match, then there is a possibility of a 
duplicate Email. The LCS will then match the other fields of 
the newly received EMAIL with those stored Emails whose 
HASH matches it. If a match is found in all fields, then a 
duplicate will have been detected and the LCS will take no 
further action with the Email. If no complete match is found 
then the newly received Email will be added to the context 
folder 1700 and distributed to the other members of the con 
text. 

(O155 While FIG. 17 presents a view of all Email within a 
given context, there may be other useful ways of viewing 
Email in the given context. For example in the GUI of FIG. 7 
all Email from a specific user 110' is displayed. This may be 
useful in the case in which a user 110 is participating in a 
telephone call from the specific user 110'. As the CO 280 
contains all Emails within a specific context, the display of 
FIG. 7 may be generated on demand. Indeed, in some 
embodiments, it may automatically be brought up during a 
telephone call in preference to view of FIG. 17. Many other 
types of views could be provided such as views restricted to 
specified threads etc. The Email applications distributed to 
each user 110 and 110' can be configured to extract and 
display the required Emails from the CO 280. Examples of 
types of views include, but are not limited to, all unread 
Email, all read Email, and all Email within certain date 
ranges. This would enable a user 110 in a telephone call to 
quickly respond to a question by the caller, for example as to 
if the user 110 has read an Email proposal sent out in the last 
few days. 
0156 To address security concerns (e.g. concern that the 
context-wide views of Email will distribute potentially sen 
sitive material too widely), various restrictions on how the 
views can be generated may be imposed. For example, one 
restriction could be that only senior managers would be able 
to see context-wide views on Email while all users would be 
able to see other views Such as all Email from a calling party. 
These restrictions could be placed in and enforced by the 
Email applications provided to each user 110 and 110'. Thus 
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the Email applications may enforce enterprise policies, and 
other criteria, that would be implemented in such restrictions. 
0157 Hence, in summary, the Email application functions 
for groups and not just individuals by sharing of contextual 
interactions by creating and retaining an Email folder for all 
contexts within which a user 110 is participating. All Emails, 
that are determined to be part of a context, will be shared 
among all participants in the context that are determined to be 
part of a context (but which may be subject to polices on 
privacy and security). 

Example 3 

Browser Application 

0158. In general browser, application in the prior art have 
numerous deficiencies in Supporting collaborative work. 
Among these are: 
0159 a) Their rankings and relevance results are not tuned 
to the needs of collaborations. Rather, their searching mecha 
nisms are based on the needs of the general web user rather 
than a particular collaboration within an enterprise. 
0160 b) They are aimed for use by a single user because of 
the nature of the standard web browser. There is no capability 
for the sharing of results by more than one user at a time. 
0.161 c) They have no history. They will provide the same 
results for collaboration each time a search is made. Addi 
tionally, they do not provide a means for retaining past useful 
searches and results and making these available to partici 
pants in a collaboration, or to new members in a collaboration 
who want to be brought up to speed. Previous systems have no 
capacity to adjust themselves to the needs of a collaboration. 
0162 d) They are passive in that they respond only to 
active search requests. Collaboration within a given context is 
often interactive with two or more people interacting in a 
Voice or video conference. Consulting a PC to make a search 
request can be distracting and hinder the necessary inter 
change of ideas. 
0163 e) This passivity also makes them dependant on user 
requests. Such that search engines cannot actively interject the 
results of new searches that have been suggested by the direc 
tion of the current human interchange. 
0164 Hence present embodiments within this example 
provide various forms of collaborative browsing that will 
assist the users 110 and 110' in cooperating and maintaining 
a common sense of awareness during the collaboration in a 
given context, including sharing of searches among a collabo 
ration context and specific (multimedia) media conferences. 
Latter embodiments provide for proactive searching with 
keywords extracted from the media conferences and/or Sup 
porting text documents. Some of these embodiments include 
methods for assembling keywords for searches to produce 
more focussed and relevant searches, as described below. 
0.165 FIG. 19 depicts a block diagram of the software 
architecture of the system 1200, in embodiments where one 
of the applications 1210 at the server 1215 comprises a 
browser application 1810, according to a non-limiting 
embodiment. FIG. 19 is substantially similar to FIG. 13 with 
like elements having like numbers. In other embodiments, 
however, the overall application 1350 comprises the browser 
application 1810, while in further embodiments the browser 
application 1810 may comprise the functionality of the har 
ness application 1211. 
0166 In any event, in these embodiments, the representa 
tion 1295 comprises a GUI similar to the GUI depicted in 
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FIG. 10, which is displayed to a user 110 whose client device 
1230 is processing the overall application 1350. In general, 
then, in these embodiments, the representation 1295 acts as 
the front end/browser interface for the browser application 
1810 to assist the user 110 when he/she is involved in col 
laborative activities within different contexts. Hence, the rep 
resentation 1295, within the architecture of FIG.19 allows the 
user 110 to participate in collaborative proactive browsing, 
within different contexts. With proactive browsing, present 
embodiments may also be enabled to monitor a voice confer 
ence for key words and display them along with web searches 
performed on the key words. 
0167. The browser application 1810 is generally enabled 
to interface with search engines in the internet, such as search 
engines 1821 and 1822 (e.g. Google). However, the harness 
application 1211 modulates the browser application 1810 to: 
a) place queries to multiple search engines in response to 
search terms entered by the user in the representation 1295; b) 
restrict these queries to search engines and areas of the web 
and databases that are useful for the types of search indicated 
by the user 110 in the current context; c) eliminate duplicate 
responses and to prioritize the results for presentation; and d) 
present these results to the user 110 within the representation 
1295. 

0.168. In some embodiments, the user 110 may select the 
type of search required using an indicator similar the slider 
1010 depicted in FIG. 10. Hence, the user 110 may indicate 
that he/she wishes responses that are tailored to a certain 
context. For example he/she may want to find sites that detail 
the technical aspects of a certain technology (Technical) or 
may wish to find the market share of various suppliers of that 
technology (Industry), as indicated by the slider position 
0169. As described above, users 110 and 110' may act in 
multiple collaborative contexts, with context data stored in 
the CO 280. Hence, in these embodiments, the CO 280 gen 
erally comprises contain the parameters that customize the 
behaviour of the browser application 1810, for each indi 
vidual context. For example, the CO 280 may contain the 
search parameters that indicate the databases, search engines 
and areas of the web for each of the categories of search. 
Hence, via the harness application 1211, search terms are 
used to obtain results from multiple search engines 1821, 
1822, etc., though the number of search engines not particu 
larly limiting. Parameters retrieved from the context object 
280 by the harness application 1211 may be used to select 
which databases and which search engines will be queried. 
0170 Additionally, the browser application 1810, as 
modulated by the harness application 1211, can use param 
eters from the context object 280 to restrict the areas of the 
web that will be searched. Thus, the browser application 1810 
will initiate searches based on parameters that are Suited to 
each context and each category from the context object 280. 
Further searches can also be restricted by Supplying addi 
tional restrictive keywords for the set of keywords that will be 
used in the search. For example, the term “baseball could be 
Supplied as a restrictive keyword that would directa search on 
the terms Washington and Senators to the historic baseball 
team rather than the house of congress. Restrictive param 
eters can also be combined so that for example, restrictive 
keywords can be paired with the site restriction illustrated 
above. 

(0171 As further depicted in FIG. 19, in some embodi 
ments, gatekeepers, such as other users 110', can select and 
enter the types of search parameters described above into the 
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context object 280 for each context. As an example, the origi 
nator of a context could act as a gatekeeper and enter the first 
set of search parameters on the creation of a context. A base 
set of parameters could be set up by default in the context 
object 280 and this could be modified and supplemented by 
the originator. Further participants in the context and addi 
tional gatekeepers could also be given the capability of modi 
fying these search parameters as well. 
0.172. It will be recalled that in some embodiments, dis 
tributed copies of context objects 280 may be updated via a 
P2P network, and that the structure of this P2P network, 
comprises an elected master node enabled to receive updates, 
which in turn distributes the updates to participating nodes 
(i.e. computing/communication devices and/or servers). A 
node is generally understood to be a computing device com 
prising a memory, a communications interface and processor. 
Each participating node will have a publication/subscribe 
relationship with the master node. As depicted in FIG. 20. 
described hereafter, such a P2P network 2010 may be used to 
implement embodiments for collaborative browsing. In other 
embodiments, other communication networks (e.g. commu 
nications network 250) be used. 
0.173) One of the primary benefits of collaborative appli 
cations is the capability of mutual awareness. That is, a user 
110 is not working in isolation but can benefit from the 
collective effort of the others in the collaboration. In a face to 
face environment, this can come from the informal interac 
tions that take place in which collaboration members can 
share results with each other casually. Hence, in FIG. 20, it is 
understood that the P2P network 2010 is accessible by the 
members of collaboration, and that the search terms and 
results provided for all queries will be returned to the master 
node in the P2P network by all members. The master node 
will in turn broadcast these to all user nodes. An overall 
application 1350'a, 1350'b, etc., as described above (and/or a 
browser application), which includes a GUI similar to that of 
FIG. 10, can be provided to each user 110' that will display all 
search terms and results. 
(0174. In this way, every user 110' will be aware of the 
searches that are being performed by all other members of the 
collaboration. This will provide the collective awareness that 
is a benefit of collaboration. For example, members seeing a 
novel search term may become aware of a new slant of their 
work. As another example, members seeing another mem 
ber's searches can take the initiative to share their knowledge 
of the subject with him/her. Collective/collaborative effort is 
thus enhanced. 

(0175. Attention is now directed to FIG. 21, which is sub 
stantially similar to FIG. 20, with like elements having like 
numbers. In general, FIG. 21 illustrates collaborating parties, 
who are members of a context, engaging in a conference. 
Specifically, a Voice conference call has been set up among a 
subset of the members of the context, users 110 and 110b, via 
communication devices 2110a and 2110b, respectively. It is 
understood that the communication devices 2110a and 2110b 
are in communication via a suitable communication network 
and are enabled to convey voice data there between. In other 
words, the users 110 and 110'b may be talking on the phone. 
0176 It may be desirable during such voice conferences 
for individual members to perform searches on various topics 
that come up. It was described above how the sharing of 
search results could enable the collective awareness of all 
members of a context. Similarly, the sharing of search results 
among all members participating in a particular conference 



US 2009/0248476 A1 

may be desirable: it would enable members to appreciate the 
understandings that others members are generating about 
various issues. It will allow for an indirect sharing of results 
that will allow a tacit understanding of topics that other mem 
bers fined interesting. This is similar to people watching the 
reactions of others during a face to face conference. Obscure, 
contentious etc. issues can be identified from these reactions 
and the course of the conference changed to address them. 
Hence, one user (e.g. user 110) enters a search term into the 
overall application 1350, and both users 110 and 110' are 
presented with the results of the search via their respective 
overall applications 1350 and 1350'b. 
0177. In some situations, shared browsing within a con 
ference may suffer from the deficiency in that it relies on 
individual users entering search terms of interest. Hence, in 
some embodiments, the overall application 1350 may be 
enabled to detect topics of interest and autonomously provide 
searches and results to the users. The results of these searches 
could suggest implications of their discussions to users that 
they had not considered. In addition to enabling the collective 
awareness, this proactive capability would encourage the 
exploration of new avenues of discussion by providing search 
results suggested by the user discussion. This is similar to the 
function of human gatekeepers, described above, of listening 
to a discussion and Suggesting new possibilities and avenues 
of exploration. 
0.178 An understanding of how a particular non-limiting 
embodiment for proactive searching may be implemented 
may be gained with reference to FIGS. 20 and 21. For 
example, the context object 280 for each context could con 
tain a set of keywords for each context, that (e.g.) external 
gatekeeper(s) (or some automatic mechanism) have decided 
could be relevant to the discussion. In the voice conference 
illustrated above, the overall application 1350 may further 
comprise an automatic speech recognizer (ASR) 2150 
enabled to recognize the occurrence of the keywords in the 
conference, for example via the harness application 1211. 
Once a key word is detected by the ASR 2150, the detected 
keyword is supplied to the browser application 1211 (e.g. of 
the master node) which would initiate searches on them. 
When the results are returned to the master node, the results 
are subsequently broadcast the result to all other nodes (or 
alternatively a Subset of nodes, for example only nodes asso 
ciated with users participating in the conference) via the P2P 
network 2010. The results will then be displayed in the rep 
resentation 1295" (e.g. see FIG.14) associated with individual 
users 110', such that the users 110' may view the results of the 
search. Users 110 and 110' may also enter their own keywords 
and receive the results from them as well. 
0179. One potential difficulty with the keyword descrip 
tion system described above would be that common key 
words would generate repetitive searches. This would work 
against the purposes of the system since users would tend to 
ignore repetitive results as being not useful. This problem 
may be addressed, however, providing a time out on the use of 
individual keywords. Within the context object 280, a param 
eter can be set that indicates the time of day at which the 
keyword was last used, and in some embodiments, the time 
within a specific conference. On detection of a keyword, this 
parameter would be checked and if sufficient time has not 
elapsed then no search would be performed. The time of day 
parameter would be updated on each occurrence of the key 
word. Other methods of avoiding repetitive searches are 
within the scope of present embodiments. 
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0180 While proactive browsing was described above with 
the reference to voice conference and speech recognition, 
proactive browsing may be implemented within other types 
of conferences in other types of media. For example key 
words can be extracted from the text of instant messages. 
Similarly keywords could be extracted from Emails and other 
text documents (requirements documents, etc.) that a user 
accesses during a conference. Searches can be performed on 
these keywords and reported to all users. The extracted key 
words can be sent to the master P2P node which will perform 
the searches and perform a common keyword check. In a 
multimedia conference, keywords can be extracted from 
Some or all media and used for searches in the manner 
described above. 
0181 Furthermore, while proactive browsing has been 
described with reference to collaborations between users, 
proactive browsing is generally useful for individual users as 
well. For example, a user conversing on the telephone could 
have searches performed from keywords detected in the con 
versation. This would assist him/her in his/her interactions 
with the other party. The user would be supplied with results 
within a GUI similar to that described above. However, in 
these embodiments, search results are not shared and hence 
no P2P network would be supplied: searches would be per 
formed from the users own client device 
0182 While pro-active browsing has been described 
above in terms of the detecting and searching on individual 
keywords, in Some instances individual keywords may not 
bring up the most pertinent searches within a conference. 
However, multiple keywords may produce more focused 
searches since pages that contain all or most of these key 
words may be more relevant to the topic under discussion. 
Such multiple key word searches are within the scope of 
present embodiments and they may be implemented by accu 
mulating keywords until a prescribed number is obtained. 
Thus, for example, searches may be performed on the last 
four keywords detected. 
0183 In another possible method, all keywords in a con 
ference may be accumulated as the conference proceeds and 
searches performed on random selections of these keywords. 
This would allow proactive searching to be performed using 
evidence from across a conversation. This would enhance the 
focus of the searching and improve its pertinence. 
0.184 Other techniques for using multiple keywords can 
use combinations of the techniques described above Such as 
combining the last or last few key words detected with a 
random selection of keywords (or a signal random keyword) 
previously detected from the conference. 
0185. To this point, within Example 3, the use of the col 
laborative browsing during times when the user is actively 
participating in a context has been described. However there 
may be instances in which a user will wish an overview of a 
context. This could be a new user who is just entering a 
context and wishes to have a high level view of the work 
performed to date within the context. Another instance may 
be an existing user who has not participated actively for a 
while and wishes to be brought back into the awareness of 
what is going on. In conventional face to face systems, this 
can be brought about by consulting with some of the gate 
keepers who are familiar with the subject matter of the con 
text. These gatekeepers can make a variety of recommenda 
tions but a common recommendation is to consult various 
references. Currently many of these references are on the web 
or in specialized databases. However, present embodiments 
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may be enables to provide his function. For example, the 
overall application 1350 may be enabled to supply set of 
keywords retrieved from the CO 280 by the harness applica 
tion 1211, and the resulting search results which will com 
prise a Summary of a context of previous conferences. 
0186. In the proactive searching that has been described 
heretofore searches occur on keywords that have been 
brought up in a conference that is part of a context. It is keyed 
to search for the use of novel keywords so as to eliminate 
repetitive searches that would bring nothing new to the con 
ference. To do so, it discovers commonly used keywords and 
Suppresses searches on them. The properties of the set of 
keywords that define a context are similar in some respects. 
To be useful, it is desirable that these keywords not be com 
mon keywords that may be used across multiple contexts. 
Additionally, it is desirable that these keywords not be too 
novel since infrequently used words will tend to have limited 
pertinence to a context. Rather, it is desirable that these key 
words be words that are used consistently by the members of 
a context in their conferences. 
0187 Hence, the most desirable keywords are words that 
are common in a context but not too common. Common 
keywords will be used across multiple contexts and so not be 
of specific relevance to a single context, and uncommonkey 
words will be of only marginal relevance. These “common 
but not too common keywords may be referred to as “appo 
site keywords” in that they are the most appropriate keywords 
to characterize a context. 

0188 As described above, in some embodiments, proac 
tive searching may include the technique of discovering com 
mon keywords by use of a time of day parameter in the 
context object 280. Common keywords will generally be 
associated with a recent time of day value in this parameter 
and so will be suppressed from keyword searches. To discover 
apposite keywords, a similar technique may be used. For 
example, another parameter may be maintained in the context 
object 280 for a conference that stores the number of times 
that a keyword is used in the conference. When a conference 
is terminated, these values are reported to the master P2P 
node for the context across the context P2P network. The 
master P2P node will maintain a use count parameter for each 
keyword. The reported keyword counts will be summed with 
the existing count and used as an indication of the common 
ness of the word. This count may be called the context com 
monness count (CCC). 
0189 The CCC is maintained in multiple ways. Firstly, a 
maximum value may supplied which no count can go above. 
If any sum exceeds this amount, the maximum amount is 
entered in the CCC. Secondly an aging function may be 
supplied. Periodically, each count will be decreased by a set 
amount. Counts may also not go below zero. Thus words as 
they are used cause the count to increase. However, if they 
cease to be used their CCC count will fall towards Zero. 
Commonly used keywords will thus have high values while 
less used words will have low or Zero counts. Thus a context 
will have a record of its commonly used keywords. 
0190. To discover apposite keywords, a context (in the 
form of the master P2P node) will compare its own common 
keywords with the common keywords discovered by other 
contexts in which the user is involved. Apposite keywords are 
those keywords which are common in the home context but 
relatively uncommon in others. 
0191 To produce a set of context references, the master 
P2P node for a context will perform searches on its discovered 
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apposite keywords. As with other searches described herein, 
this will result in a prioritized set of web pages that will 
constitute a background Summary of the context. 
0.192 To improve the capability of this search, searches 
can be done with multiple apposite keywords. Detected com 
monkeywords can also be included in these keywords sets. 
Web pages that contain multiple apposite and common key 
words can be considered to be highly appropriate as Summa 
ries of a context. This technique may be desired in instances 
where few or no apposite keywords are found. For such 
generic contexts, Summaries may be produced with sets of 
common keywords 
0193 Within a collaborative environment, there may still 
be instances where a user is acting alone, for private prepa 
ration of documents, research etc. In these instances, the user 
110 would enter a set (one or more) search terms into the 
overall application 1350. The types of search would already 
have been selected. The overall application 1350 would take 
these search terms and the search parameters for current 
context and initiate multiple searches among the various 
selected databases and search engines along with the restric 
tions on the areas of the web to be searched. It would take the 
multiple search results, prioritize them and Supply them to the 
user 110 via the representation 1295. As described above, 
these search results may be shared with the collaborating 
parties in a context to enable mutual awareness of the search 
results. 
0194 In some embodiments, security and/or privacy poli 
cies may be applied to search results. For example, in some 
instances, sharing of the search terms and results can be 
undesirable. There may considerations of personal privacy 
and as well there may be cases in which the sharing of pre 
liminary ideas will work against the interests of the context. 
0.195 As an example, a user may be multitasking by moni 
toring a conference in a given context and at the same time 
dealing with another issue in another context, and/or interact 
ing with another person who is physically present but who is 
not part of the given context. Hence, the user may wish to 
create a search for Some matters external to the conference 
and/or the given context. Sharing of these searches could 
violate the privacy of the user or the other person(s) present, 
and as well could cause confusion in the conference as other 
conferees try to understand the relevance of the unrelated 
search. In another example, an idea may occur to a user during 
the conference and he/she may wish to perform Some quick 
research to flesh it out before bring it up for conference 
consideration. Thus a quick search performed on the prelimi 
nary idea would be undesirable to share with other conferees 
since the results may represent an idea that the user is not 
ready to present within the conference and/or the context. 
0196. The above privacy considerations may also be 
extended to the consideration of Supporting text documents 
(Emails, requirements documents etc.). As described earlier, 
keywords may be taken from Emails and other supporting 
documents that a user may be considering during a confer 
ence. As before, consideration of these Supporting documents 
may be part of a user's multitasking and not directly belong to 
a conference. Hence, controls can be provided within the 
representation 1295 (e.g. in the GUI of FIG. 10) that would 
indicate that one or more certain kinds of documents be 
excluded from this keyword extraction. 
0.197 Further controls may be added to indicate that some 
or all searches initiated by a user, or with keywords taken 
from all or certain types of Supporting documents, should be 
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kept private. A control button could be added to the represen 
tation 1295 (e.g. in the GUI of FIG. 10) to indicate that the 
present or all searches should be private. The context object 
280 could contain a similar control indication that would 
indicate that all user-initiated searches should remain private. 
0198 Attention is again directed to FIG. 6 to 11. It is noted 
that as context information is presented to a user, the user is 
relieved from having to enter text, but rather is enabled to 
complete processes by moving and/or clicking a pointer (e.g. 
input device 234). For example, in Some situations, such as 
when a user is interacting with a mobile device (i.e. the client 
device 1230 comprises a mobile electronic device), entering 
text may be inconvenient, and further places undo stress on a 
keyboard. Hence, by populating the various applications 
(browser, messaging, calendar etc.) with contextual data, the 
user's typing activities are reduced and/or eliminated. 
0199 Those skilled in the art will appreciate that in some 
embodiments, the functionality of the context manager 210, 
tuple space 410, the system management agent 420, the rela 
tionship assigning agent 430, the context agents 440, the rule 
assigning agent 450, the conflict resolving agent 460, the 
harness applications 1211 and 1211", and the overall applica 
tions 1350 and 1350" may be implemented using pre-pro 
grammed hardware or firmware elements (e.g., application 
specific integrated circuits (ASICs), electrically erasable pro 
grammable read-only memories (EEPROMs), etc.), or other 
related components. In other embodiments, the functionality 
of the context manager 210, tuple space 410, the system 
management agent 420, the relationship assigning agent 430, 
the context agents 440, the rule assigning agent 450, the 
conflict resolving agent 460, the harness applications 1211 
and 1211', and the overall applications 1350 and 1350' may be 
achieved using a computing apparatus that has access to a 
code memory (not shown) which stores computer-readable 
program code for operation of the computing apparatus. The 
computer-readable program code could be stored on a com 
puter readable storage medium which is fixed, tangible and 
readable directly by these components, (e.g., removable dis 
kette, CD-ROM, ROM, fixed disk, USB drive), or the com 
puter-readable program code could be stored remotely but 
transmittable to these components via a modem or other 
interface device connected to a network (including, without 
limitation, the Internet) over a transmission medium. The 
transmission medium may be either a non-wireless medium 
(e.g., optical or analog communications lines) or a wireless 
medium (e.g., microwave, infrared, free-space optical or 
other transmission schemes) or a combination thereof. 
0200 Persons skilled in the art will appreciate that there 
are yet more alternative implementations and modifications 
possible for implementing the embodiments, and that the 
above implementations and examples are only illustrations of 
one or more embodiments. The scope, therefore, is only to be 
limited by the claims appended hereto. 

What is claimed is: 
1. A method for controlling at least one application on an 

electronic device comprising: 
interfacing between a context object and the at least one 

application; and 
retrieving context data from said context object; and 
at least one of: 

updating said context object with new context data 
derived from interactions with the at least one appli 
cation; and 
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modulating behaviour of the at least one application 
based on said context data; and 

populating at least one data field in the application with 
said context data. 

2. The method of claim 1, wherein said modulating the 
behaviour of said at least one application based on said con 
text data comprises at least one of enabling a first set of 
features in the at least one application and disabling a second 
set of features in the at least one application. 

3. The method of claim 1, wherein said context object 
comprises an active context object. 

4. The method of claim 1, further comprising determining 
an active context and wherein said retrieving said context data 
from said context object is based on said active context. 

5. The method of claim 1, wherein said context object is 
shared between collaborating parties associated with said 
COInteXt. 

6. The method of claim 1, wherein the at least one appli 
cation comprises an e-mail application. 

7. The method of claim 6, wherein said context data com 
prises e-mail data associated with a context, and said modu 
lating said behaviour comprises displaying all said e-mail 
data. 

8. The method of claim 1, wherein the at least one appli 
cation comprises a scheduling application. 

9. The method of claim 10, wherein said context data 
comprises scheduling data of collaborating parties associated 
with a context, and modulating said behaviour comprises 
processing said schedule data. 

10. The method of claim 11, wherein said modulating said 
behaviour further comprises offering options in a user inter 
face based on said context. 

11. The method of claim 11, further comprising determin 
ing a Subset of collaborating parties that are participating in a 
conference via at least one communication device, and 
wherein said processing said Schedule data comprising pro 
cessing schedule data associated with said Subset. 

12. The method of claim 1, wherein said context data 
comprises identifiers of users associated with a context and 
said populating said at least one data field comprises popu 
lating said at least one data field with said identifiers. 

13. The method of claim 1, wherein the at least one appli 
cation comprises a browser application. 

14. The method of claim 15, wherein said context data 
comprises keywords, said keywords comprising at least one 
of common keywords and apposite keywords and said modu 
lating said behaviour comprises searching on at least one of 
said keywords. 

15. The method of claim 16, wherein said populating said 
at least one data field comprises populating said at least one 
data field in a plurality of browser applications, each associ 
ated with collaborating parties associated with a context, in a 
one-to-one relationship. 

16. The method of claim 16, wherein said interactions with 
the at least one application comprises automatic speech rec 
ognition for identifying said keywords and wherein said 
searching on at least one of said keywords is initiated in 
response to said automatic speech recognition identifying 
said at least one of said keywords. 

17. The method of claim 1, wherein said interfacing 
between a context object and the at least one application 
occurs via a harness applicationata second electronic device, 
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said harness application in communication with said context 
object and the at least one application via a communication 
network. 

18. The method of claim 1, wherein said context data 
comprises pre-programmed phrases. 

19. An electronic device for controlling at least one appli 
cation, comprising: 

a communication interface for interfacing between a con 
text object and the at least one application; 

a processing unit enabled for: 
retrieving context data from said context object; and 
at least one of: 

updating said context object with new context data 
derived from interactions with the at least one 
application 

modulating behaviour of the at least one application 
based on said context data; and 

populating at least one data field in the application 
with said context data. 
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20. A method for controlling at least one application on an 
electronic device comprising: 

interfacing between an active context object and the at least 
one application via a harness application, said active 
context object associated with an active context 

retrieving context data from said active context object; and 
at least one of: 

updating said active context object with new context 
data derived from interactions with the at least one 
application, said interactions associated with said 
active context; 

enabling a first set of features in the at least one appli 
cation; 

disabling a second set of features in the at least one 
application; and 

populating at least one data field in the application with 
said context data. 


