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15 applications. Without rich and 30gRpsstesty Gritls programmers were
unable to build valuable applications for PC users. The Visual Basic
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to information. The growth of the Internet transformed this space, making
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the mercy of the skilled and knowledgeable individuals as they are denied easy or

cheap access to knowledge, information, or the ability to make computers serve their
needs.
Magjor breakthroughs in computing have occurred when technology has broken
25 down some of these barriersto access. Inthe world of mainframes, computers were
too expensive for all but the largest businesses to afford. The advent of mini-
computers and then personal computers (PCs) broke down the cost barrier and made
computers available to small businesses and individuals. Inthe 1980’s, programmers
struggled to build graphical user interface (GUI) applications. Without rich and
30 consistent GUI's programmers were unable to build valuable applications for PC users.
The Visual Basic revolution as well as the use of controls and event-based GUIs
construction enabled application developers to easily build rich applications.
Subsequently, a virtuous cycle was established wherein many more end-users were

able to exploit these applications. Inthe 1990's, end users struggled to overcome a



However, there are still enormous barriers that need to be overcome.
Conventional computing is not personal. There is very little about a

MS30669396-called 5 personal computer that is truly "personal.” It is true that data
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stored on a local disk is personal. However, the behavior of the machine,
namely the action(s) it performs on behalf of the user, is close to identical
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presents a simplified summary of the invention in order to provide a basic
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relieve end-users from the responsibility of making decisions and acting upon them at
the right time.

Still further yet, traditional computing is not contextual. Computer software
typically provides option settings that are rather static and unrelated to the actual
context of the user.

What is needed is atruly personalized computer system—a system that is
aware of the needs and preferences of end-users and which actsin a manner guided by
those needs as well as by user context. Further, computer systems and software
should provide every end-user with a personal assistant for gathering and sifting of
information of interest to one or more end-users and automatically reacting to that

information in a manner specified by a user.



5 elements of the invention or to delineate the scope of the invention. Its
sole purpose is to present some concepts of the invention in a simplified

MS30669326m as a prelude to the more detailed description that is presented later.
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An information agent system, application, and methodologies are
disclosed herein. An information agent system provides the platform for

executing information 1% k\wltsﬁ\tﬁqé {m@ﬂ@ﬁ\lreferred to herein
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allows novice end-users to become systém integrators. 3 MS306693. 26

FURtRENAENE PERRETiRRJ MEPEMAISTER AR SHap deRispThiRsiei6AN Ak be schematized.
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can compile and execute both heavyweight and lightweight information
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applications. Information events provide hooks to attach program logic. These events
are of ahigh-level and are tied to information flows to facilitate comprehension by
inexperienced end-users. Events can also be schematized. Furthermore, decision
logic can be schematized. Since end-users are not trained developersiit is not
reasonable to expect a program written in atraditional programming language.

Rather, schematized logic building blocks (e.g., IFF-THEN propositions) can be
provided to end-users so that they can program by stitching them together in simple
yet rich combinations. Schematization of data, information hooks (events) and end-
user programming capabilities allows end-users a great value with arich eco-system
of applications coupled and collaborating via end-user logic, which then allows

novice end-users to become system integrators.



5 scalability, among other things. Lightweight applications are those that
are often executed on smaller systems such as personal computers and

M S306693@gjuire low-latency, a small database footprint, and small working set. In
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smaller applications the trade off between latency and throughput is
reversed with respect to larger server applications. Accordingly, the
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time manner.

According to another aspect of the subject invention a new application
installation system and method are provided. In conventional systems, application
installation involves a proliferation of database objects, tables, and stored procedures.
In some instances applications create whole new databases. The subject invention
simplifies and expedites application installation by providing a set of base tables. To
install an application, the system simply updates the base tables. This can be
accomplished by storing program actions, conditions, events, and procedures as data.
For example, with respect to procedures, they can be created as aroll of text, whichis
stored in adata store. To run such procedures the program text can simply be pulled

out of data store and executed.



5 MyFamily can be defined such that an accessor function is able to
determine the members of MyFamily by querying data stored by an email

MS306693.agplication or calendar application. The combination of schematized logic
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and accessors is beneficial at least because it enables non-programmers
to write efficient cross-domain queries. Further, a relatively small number
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PHRISHRB4%S 4R -&ppl RANBHANSAGHANR) thdfifRy PWRERRRCAPIR SRR alled,
be boiled down into three 5 MS306693.26 categories, preferences that
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of folders (e.g., save all Jazz songs that were listened to in the last two
waagkactions provided by different applications and thereby enable rich relationships

between applications.

Further yet, the system of the present invention supports information agent
applications. According to an aspect of the present invention, one such application
can relate to personalizing folders, data containers, or other data organizational
system provided by a data store and associated file system (e.g., hierarchical system,
files related through arbitrary or explicit relationships). Personalized folders are
defined and controlled by end-user specified logic or preferences. Accordingly end-
users can define conditions and action that control the content of folders upon the
happening of an event. In one aspect of the invention, events correspond to changes
in folder data (e.g., document added, deleted, or modified). Preferences (e.g.,

conditions, actions) can, for purposes of this summary, be boiled down into three

5



into a current Jazz folder), and a combination of the first two (e.g., store all
expense 5 reports less than a certain dollar amount in an approved folder

MS30669328d send an email to an end-user to apprise him of this action).
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Workflow-like activities can be employed using active folders according to
yet another aspect of the subject invention. Here an end-user utilizing
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in Wpich the invention may be practiced, all of which are intended to be
covered by the present invention. Other advantages and novel features of
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diagram of an exemplary logic schema’in accordance with an aspect of
thalpresianabertiegertain stock price, but may wish to restrict context information

such as whether they are at their desk or in a meeting.

To the accomplishment of the foregoing and related ends, certain illustrative
aspects of the invention are described herein in connection with the following
description and the annexed drawings. These aspects are indicative of various ways
in which the invention may be practiced, all of which are intended to be covered by
the present invention. Other advantages and novel features of the invention may
become apparent from the following detailed description of the invention when

considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1isablock diagram of an information agent system in accordance with

an aspect of the present invention.
Fig. 2isablock diagram of a notification component in accordance with an

aspect of the present invention.



5 Fig. 5 is a block diagram of a system for evaluating constant accessors
in accordance with an aspect of the subject invention. Fig. 6 is a block

MS306693d@gram of a preference evaluation system in accordance with an aspect
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of the present invention. Fig. 7 is a schematic block diagram of a priorities
system in accordance with 10 an aspect of the present invention. Fig. 8 is

block di il i ifier d i .
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present invention. Fig. 171S a diagram ilfustrating a more det
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methodology for generating and deteérmining priorities in accordance with

aRCEOHEACEMING pReret Pl dheioresely I P@itiandiagram illustrating a text
generatipPiaqeany FCSRSSIPEE Hlagram illustrating texts classified according to a

class and scalar output in accordance with an aspect of the present invention.

Fig. 12 isadiagram illustrating linear priorities models in accordance with an
aspect of the present invention.

Fig. 13 isadiagram illustrating a non-linear priorities model in accordance
with an aspect of the present invention.

Fig. 14 isadiagram illustrating a model for determining user activity in
accordance with an aspect of the present invention.

Fig. 15 isadiagram illustrating an inference-based model for determining
current user activity in accordance with an aspect of the present invention.

Fig. 16 isadiagram illustrating an inference-based model for determining
alerting costs in accordance with an aspect of the present invention.

Fig. 17 isadiagram illustrating a more detailed inference-based model for
determining alerting costs in accordance with an aspect of the present invention.

Fig. 18 isadiagram illustrating a more detailed inference-based model for
determining alerting costs in view of a fidelity loss in accordance with an aspect of

the present invention.



accordance with an aspect of the present invention. 5 Fig. 21 is a
schematic block diagram illustrating systematic cooperation between an

MS3066932gecution engine and a context analyzer according to an aspect of the
present invention. Fig. 22 is a block diagram illustrating a context analyzer
in accordance with one aspect of the present invention. 10 Fig. 23 is a
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aspect of the present invention. _25 Fig. 30 illustrates a Bayesian model of
10 a user's bite2fidn aliecklagienyi bistnaing selaorssad giffesénepenidascetvith an
time in, accax ithengspect of the present invention. Fig. 31 is a
fldra\%)c%rt gﬁagﬁa%mstratpng h_ow a user's context is determined in
accordamt® wAls & geedenicting he vt htyofentei G gignaprdpver time.
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of a system for application interaction in accordance with an aspect of the
presasir amenitioccordance with an aspect of the present invention.

Fig. 27 isablock diagram illustrating an exemplary hierarchical ordered set of
rules for determining context in accordance with an aspect of the present invention.

Fig. 28 is a schematic block diagram of a system illustrating inferential

20 analysis being performed by an inferential engine to determine a user’s context,
according to an aspect of the present invention.

Fig. 29 illustrates an exemplary Bayesian network for inferring a user's focus
of attention for a single time period in accordance with an aspect of the present
invention.

25 Fig. 30 illustrates a Bayesian model of a user's attentional focus among
context variables at different periods of time in accordance with an aspect of the
present invention.

Fig. 31l isaflowchart diagram illustrating how a user’s context is determined
in accordance with an aspect of the present invention.

30 Fig. 32 isaflowchart diagram illustrating a notification conveyance process in
accordance with an aspect of the present invention.

Fig. 33 isan illustration of an action/condition evolutionary chain in

accordance with an aspect of the present invention.
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Fig. 35 is a block diagram of a personalized system in accordance with an
aspect of the present invention. 5 Fig. 36 is a flow chart diagram of a

M S306693 2&thodology for employing preferences is in accordance with an aspect
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of the subject invention. Fig. 37 is a flow chart diagram of a methodology
for installing an application in accordance with an aspect of the subject
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sleechiidheg EEANraseested dhé pressrdr nYentivid drawings and detailed
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ediVan repeahaf dne preseitsrivditigiwithin the spirit and scope of the

present i ' in thy [cat] . . :
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in execuipn. 195 SXAAIRRaR GARRNRS SIRY QendHbdS O PR alizing

being, a process running on a processor, a processor, an-object, an-
exeBRlsefUachesalty f R rReceidisRCRVpItbEI2 ATPEF DS PERARtEN aBli Qlay
of 9 M539869326, LHSHAHOBIdRIi 45+ 4R G A URASB SperpiRy and
the servercan be a component. One or more components may reside
WRRAVH eNpieidid Sresridangaaaid en aspect of the present invention.

Fig. 43 isa schematic block diagram of a sample-computing environment with

which the present invention can interact.

DETAILED DESCRIPTION

The present invention is now described with reference to the annexed

drawings, wherein like numerals refer to like elements throughout. It should be
understood, however, that the drawings and detailed description thereto are not
intended to limit the invention to the particular form disclosed. Rather, the intention
isto cover all modifications, equivalents, and alternatives falling within the spirit and
scope of the present invention.

As used in this application, the terms “component” and “system” are intended
to refer to acomputer-related entity, either hardware, a combination of hardware and
software, software, or software in execution. For example, a component may be, but
is not limited to being, a process running on a processor, a processor, an object, an

executable, athread of execution, a program, and/or a computer. By way of
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execution and a component may be localized on one computer and/or
distributed between two or more computers. 5 As used herein, the term

M S306693.28ference” refers generally to the process of reasoning about or inferring
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states of the system 10, environment, and/or user from a set of
observations as captured via events and/or data. Inference can be
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component 130, context analyzer
s¢hebabtity dligtiihgiorcoyaost piesefd nisseg iesedon anghsidest oagfareta and

sy enﬁ&éﬂ@%m&@ﬁ%ﬂm?cm@%grﬁr@ gm&ﬂgoef e i‘ﬁgﬁé"- level

C
platform to facilitate execution of variou _ tion agent pplicati ns.
Syvesia 1o eetisd aveaigandniclatesyStshi dieccoeaigaitsingheraonstruction of

laragr Br RYRIEHOADLLP FGRINY 'é@ﬁ‘@&ﬁ%ﬂ& gl sWRieGhta, whether

invention, be 25 employed in connection with a computer operating

syXteeh (e RIele e epeeketien NsgioReFoIP IS RIMPIDYF¥ DA WhEletlar ayents
differentFOmRiom dauispsdnsiyding Pt dgitpckto personal
computers and mobile devices such as phones, and personal digital
adRISHNAS | X0 Te a1 MO0 can al_so bg emp_loyed on servers (e._g.
SQLServeMNRRISAMENERY, AR REHRA WENSYRRSHRERN SARGSRed in
30 Accordingly, system 100 Can be utilized to provide synergy between
vaReRISIFIeRIYER 2 RaPsehAtEe presaiin iaRbenat BiPEgel R agemimeenh 100
clj : : ients =€ i G4
B S Aol 120, ovet
syoEponam isPaenittas itakeaiddvisahepaatiaed deta Alpne 1) prgferace

UTIEB0oh Brithive e BlA GiF ELIRTHRMA P B PRUBFRSAEH tbmponent 180.

System 100 provides a platform to facilitate execution of various information agent

2

applications. System 100 can be an autonomous system or a component part of a
larger system. System 100 can according to an aspect of the subject invention, be
employed in connection with a computer operating system, wherein the operating
system can be employed on a multitude of different computing devices including but
not limited to personal computers and mobile devices such as phones, and personal
digital assistants (PDAs). System 100 can also be employed on servers (e.g.

SQL Server, WInFS server) and in conjunction with subscription services.
Accordingly, system 100 can be utilized to provide synergy between various products
and services providing information agent capabilities in clients, servers, and client-

server-cloud services (e.g., Outlook, Exchange, and Hotmall).

10



information agent system 110. Furthermore, APIs 110 can be used to
construct a plurality of events from one or more event sources and/or the

M S306693.@8rrent user context 5 available to information agent applications running
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on the system 100. Still further yet, an API 110 can be used to reflect on
a logic schema stored in data store 150 and write preferences to the data

store 150 syl b ARLESIPLEY AL B30V AIIELRRS 2 RIS Gstem 100,

which are'in 0 e scope of the subjec ecom
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rmation to preference evaluation. Events originate from event
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capture events submitted via an API from applications and commence
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message, data changes in the data store 150, operating system actions,
epH@fMuser action, and/or actions of other preferences. Event component

130 can @Jsp94tho0 Ve H&I[%%@W’r?s?&@ﬁ'&slﬁé’.”ﬁ&%ﬂi RA P ERMAE Smpiler

and from a plurality of different types of sources including but not limited
to HeRirali A asRM SPRlicAlRns 11 MISBeden. cemmierAdP gaanpiles developer

NSO AR ErEIRE YHFERARSs ARESHERE A bR P At R e@tYRention,
facilitates translating schemas and end-user preferences to data for storage in table,
for example, in data store 150.

System 100 also comprises an event component 130. Events are triggers that
initiate and provide information to preference evaluation. Events originate from event
sources, which can be either internal state changes as per an application or data and/or
external changes in the world. Event component 130 can capture events submitted via
an API from applications and commence preference evaluation. For example, events
can be raised by an Simple Mail Transport Protocol (SMTP) provider that receives a
new SMTP message, data changes in the data store 150, operating system actions,
explicit user action, and/or actions of other preferences. Event component 130 can
also gather events or receive events from third party providers and from a plurality of

different types of sources including but not limited to communications, such as

11



as software services, XML files, applications, and databases.
Furthermore, the event component 130 can monitor and gather data

MS3066936ough various methods. Exemplary methods of gathering data include
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but are not limited to, monitoring directories for 5 file additions, checking
system and application Iog files for certain types of entries, trapping alerts
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an event. Alternatively, an event-driven event component 130 could only
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data to coIIect 12 MS306693.26

from the event source as would be the case with employment of a push methodology.

Additionally or aternatively, event component 130 can obtain event datafor
the system 100 based on either a schedule or on the occurrence of an event that meets
pre-defined criteria. A scheduled event component 130 can run periodically, based on
settings implemented by an application developer. The scheduled event component
130 can start running, retrieve and submit new event data and then hibernate until a
next scheduled trigger time. An event-driven event component 130 can also monitor
an event source by running continuously. Thereafter, when datathat meetsa
particular criteriafor collection, the event component can collect or indicated the
occurrence of an event. Alternatively, an event-driven event component 130 could
only run in response to a callback function or some other external stimulus. This

external function would then determine whether there is valid event datato collect,
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and use the event component 130 as the means of collecting such data.
Once the event component 130 collects data from an external event

MS306693.98urce, it can write the data to an event table and save the event table
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the database 150. No matter what method(s) or system(s) are utilized to
gather and/or collect 5 events, it should be appreciated that the events
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a condition for a us efined preference. Preference execution engine
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herein as actions because that is a common effect of such results.
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by applications that simply retriéve preference results from the system
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executlon of actions by applications has more of the flavor of passive
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the manner in which the system 100 provides a hostigfg service for event
re?pleyethes srbeaidiap agendition for a user-defined preference.

Preference execution engine 160 can also be involved with action processing.

Although preference logic really just produces a set of results, thisis alternatively
referred to herein as actions because that is a common effect of such results.
Employing preference execution engine 160 to execute actions is just one manner in
which actions can be executed. Actions can also be executed by applications that
simply retrieve preference results from the system 100 and act upon them. Execution
of actions by the execution engine as a part of system 100 has more of the flavor of an
active agent, whereas execution of actions by applications has more of the flavor of
passive decision logic. Accordingly, system 100 can provide a hosting service for
application action handlers that can retrieve and execute actions similar to the manner

in which the system 100 provides a hosting service for event retrieval and processing
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MS306693.26 with respect to event component 130. Furthermore, it
should be appreciated that according to one aspect of the present
MS306693ip&ention, actions that are close to data (e.g., moving an email to a
particular folder) can be executed within system 100 by execution engine
160 synchronously with preference evaluation as well as a part of 5 the
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atively, many event ches can be processed together as one
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with the transaction scope of event submission and 25 preference
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same transaction and thereby be executed together. OtherwiSe, event”
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30 system 100 can support both lightweight and/or heavyweight _

20 infHPeFEEEOE Wﬁ@'%@@wtﬁﬁﬁ@ﬁ%@@m@ﬁmigﬂt H)snesi BrecesRng
thaertRAtLeauUAEi oM RIRDS Ky S B ARRRSH IRORHSAAALE M Alernatively,

working set. High throughput and scalability are not first order

refemeAYERtdR RS i egRsRed e hef emanR dighaspphiabybits System 100

can support one or both of the above model scenarios. Additionally, preference
execution engine 160 deals with the transaction scope of event submission and

25 preference processing. System 100 can support one or both of the following two
models. First, event submission and preference processing can share the same
transaction and thereby be executed together. Otherwise, event submission and
preference processing can occur in different transactions.

According to an aspect of the present invention execution engine 160 and

30 system 100 can support both lightweight and/or heavyweight information agent or
preference applications. Lightweight applications are those that require low latency, a
small database footprint, and small working set. High throughput and scalability are
not first order requirements for lightweight applications. Heavyweight applications

14



14 MS306693.26 are those that require high-throughput, scalability, high
reliability, strict correctness guarantees, predictable crash recovery, and

MS306693.28sy manageability. Low-latency and resource consumption are not top
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priorities for heavyweight applications. High performance servers typically
execute heavyweight applications, while lightweight 5 applications are
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160 is flexible in that it Can support incremental variations of 25 application

" igfioeRSSa0 R patRimation. alxreienessdigiuesioht anelisetiensiwill be different in
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componentl 0. Upon successful evaluation of preferences, preference

exiibizeg hacgryine! h ) intervahy ENeereniorpletionnaptificatien perrspos0Ane
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affect the data store 150 (e.qg., insert, delete or modify 30 data) and/or

ofierl LBrkpssaNivigsR e IR CSE Heid g i aDeciohehe invention,
SPsiig &Bﬁt%&ﬁ%@%ﬁt’&%ﬁ&ﬁﬂe&l &?SQHMM@F&S&P&%@WM in

is illustrated with notification component 1
lightweight applications as they would requwe contl nuously running processes which

would interfere with system response time. However, it should be appreciated that
execution engine 160 is flexible in that it can support incremental variations of
application “lightness’ depending on available resources and the state of technologies.

It should be noted that system 100 also includes an action component 170.
Upon successful evaluation of preferences, preference execution engine 160 can
invoke action component 170 to perform some action in accordance with one or more
valid preference. Actions can affect the data store 150 (e.g., insert, delete or modify
data) and/or other components and systems within or outside system 100. One
specific type of action is user notification. Accordingly, action component is
illustrated with notification component 180.
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15 MS306693.26 Referring to Fig. 2, notification component 180 is
illustrated in further detail. Notification component 180 comprises

MS3066936matter 272 and delivery protocols 274. The notification component 180
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receives raw notification data as input and outputs formatted notifications
that ultimately arrive at a user device (e.g., computer, PDA, 5 mobile
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delivery service, such as a NET Alerts or SMTP server, for example. More
3¢ @Mm'mh&%ﬁﬁ@dﬂ@ﬁ ﬁ%)_'l%mr@, 'ﬂ@&@ﬂﬁﬁﬁmﬁm‘@@oﬁmas
1(& GG RAES tﬁ’éé@[@ﬂ%@@ﬂ%&&@t@d@ﬂ?%&@éﬁﬂ%{ AR ERYEE Ing.
and Iocale. The distributor then matches the combination of device and

loRdiendhg spriemic epmaeids spferteaigd with its task, it outputs a string containing
the formatted data. The string along with some notification header information that

can be generated is passed to ato a delivery protocol component 274.

Notification delivery is accomplished via the delivery protocols 274. When a
batch of notifications becomes available, the notification component 180 reads the
subscriber data in notification(s) to determine proper formatting. The notification
component 180 can then send notification(s) by way of a delivery protocol 274 to a
delivery service, such asa.NET Alertsor SMTP server, for example. More
specifically, when the application is running, the notification component 172 can read
each notification to obtain the subscriber delivery device and locale. The distributor
then matches the combination of device and locale to a specific formatter object to

generate the final notification. The notification itself can contain a combination of the
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generate the final notification. The notification itself can contain a
combination of the 16 MS306693.26 raw notification data, data that is

MS306693.28mputed at formatting time as well as text specified by the content
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formatter 272. These options allow for professional and user-friendly
notification text and the inclusion of Web Iinks and branding information.
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|nvent|on Ap ?lcatlon 300 Is the unit of 20 deployment on system 100 an
cmﬂgeﬁ@tlma@mmm@oggbmd@m@mddwq@rml component 274

C%ﬂ@&iﬂﬁ%@%@uﬁ%ﬁf‘&ﬁg?&%m' Redn Ga5Fchennels

component 350. Logic schema 310 mes ematized logic Ing

bisteeaentynplasest mamm@m@gatndm@ymmmm @Eﬁmtlmatew
dggﬁéqﬂgrnalwm%ﬂ% Fﬁ& |‘ﬁ?&ﬂ5dqée Iaqlc schema 310, as well as

default behaviors, and behaviors when 25 exceptions should occur. In
effect, the logic schema 310 constrains the actual expressive power of
enfryseaiosica RY, iakinshitgpractical and feasible for untrained
mwm‘mgﬁ%%mm‘@n application. The logic building blocks
can inclURResrpraferkit: S chadsfe Xetion eondiapRl akderiimisslesi cedia
SeLodr RS SRS BEHIRNS R F%U@Hﬁoﬁn%%gﬁh%aﬁ&?ﬁbb‘?é et of

to the functionality 30 of the associated application 300 and/or user

coleRiRYIRI RIS RSN i aCBBIPEISRT EdRAISERaNA S d e ace 3RO
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using XML (eXtensible Markup Language).
component 350. Logic schema 310 defm&c the schematized logic building blocks or

templates that can be put together by an end-user. A schema developer is responsible
for constructing logic schema 310, as well as default behaviors, and behaviors when
exceptions should occur. In effect, the logic schema 310 constrains the actual
expressive power of end-user logic, thereby making it practical and feasible for
untrained end-usersto actually “program” an application. The logic building blocks
can include a preference class, a set of condition class definitions, and a set of
potential results or actions. Conditions and actions can be related to the functionality
of the associated application 300 and/or user context. Furthermore, it should be
appreciated that in accordance with an aspect of the subject invention, the logic
schema 310 can be defined using XML (eXtensible Markup Language).
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17 MS306693.26 According to an aspect of the invention there are two
kinds of building blocks for which schema logic 310 can define: a

M S306693.@endition class defining a templatized Boolean function and an action
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class defining a templatized procedure. A preference class is a unit of
information agent schema development. A preference includes a set 5 of
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preferences are evaluated by executing the stored procédures create

derestecdunittiinereane | sictarening! (bl cakspaitgrthieisrjees. ibethttba schema
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and drag or copy and past manner, of instance, via user interface 320. It

sioelier epePh e RGN Biad BUexecHiiBETAbe BB BINEeD e (sIEEH Wilhig an
applgieRR e Q%%Md%%%% < ?ri?li‘éﬁﬁfééﬁﬁﬁ\)&’iﬁ Efﬁ‘fﬁe(gé#&i _

Furthermore, it should be appreciated that although application(s) 300 is

illnEreeh eSS Ailinieathsevahalie s us tyak Risterercesdapptar in a set-oriented
QP BB PRKGERS kO UG HESR SR RIS RIS RS ra).

Application(s) Could be designed to utilize an operating system 30 or an

applicatiblyespBierfacesai0 mierems 3o gerpaera Bl @ BEagamming interface
ARPUEHRB(S) BRA-A53P SAURAMSHIFRE GSVBRPRANHNIbFAG LRIGTRIBYE Iral

by end-users to produce preference or programs of varying functionality -
d@&%ﬂfﬁﬁﬂ%’@i@ or scripting is not a viable option for users to specify logic.

Accordingly the logic can be represented and presented visually to end-usersin a
click and drag or copy and past manner, of instance, via user interface 320. It should
be noted that a user interface 320 could be atoolbar within an application 300 or a
wholly independent graphical user interface (GUI). Furthermore, it should be
appreciated that although application(s) 300 isillustrated containing a user interface
320 it is not necessary for application(s) 300 have their own user interfaces for
defining preferences. Application(s) could be designed to utilize an operating system
or an application specific user interface for purposes of logic creation.

Application(s) 300 also contains three components that can be employed by
end-users to produce preference or programs of varying functionality — decision logic

component 330, event programming component 340, and task schedule component
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component 330, event programming component 340, and task schedule
component 18 MS306693.26 430. Decision logic component 330

MS306693@8ables end-users to define decision logic (a/k/a end-user logic). An
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application can then allow various decisions to be controlled by the
defined end-user logic. For example, end-users could specify if, when,
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deve ecision logic can be specitied using "I+ HEN
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absolutely no programming experience at all can easily erstand and
cre@BRachhana NS GYRISMES ICeRAMAINE aH ecfo liaeng:UsEr CRRCIDEOR4FKs)

OB ARERESTHEMRY hERNbHERRIB Ranbilt e S Bpafething that a

non-developer and even a child could understand and articulate given the
right usePepigPRtgITARPPRENC 3AABHOWRNGraBrAM TG docipiprdlogieer end-
of BAURE LA PRASITF BURDAE A BRAG SR LBIIGEER RYMPRRINB0RIES by a
reasoning and verbal” communiCation. The semantics of a single rule are
dd@}éﬁ*@@é aerisen ingie esiobe mﬁjweqébﬁn@oa@@nbmﬁm GRslf)”
ths GRRHHNS: Ul Ui EHHRTMOGR: 14 [Sar iUt G SPpRIMIAIES R ERGBRY
preference logic in the active context. The resultS become actions to take

r PRSI flg a0 RSIGLSE Y ANERRE- BFarS K s alpsot BRHIPIBTQEr gDMing experience at
(Tet2AeBays R hsPseRiege diEFies. Consider for examl___pll\le the following:

(ThinkAboutRaindropsOnRoses). Even within a Sérel‘gb IF-THEN rule,
tHET€ e BB AKAG R EEREBSRST Hgeh SN {HeeelSad). This rule is something that

a non-developer and even a child could understand and articulate given the right user
interface. Thistype IF-THEN logic programming is appropriate of end-user
specification at least because it matches human notions of reasoning and verbal
communication. The semantics of a single rule are declarative and well-understood,
namely the results are true if and only if the conditions are true. Furthermore, it is
intuitive for end-usersto apply preference logic in the active context. The results
become actions to take rather than simply statements of truisms. For example, IF
(TheDogBarks OR TheBeeStings) THEN (ThinkAboutRaindropsOnRoses). Even
within asingle IF-THEN rule, there can be varying degrees of richnessin the
expressive power alowed. The previous example supra roughly correspondsto

propositional logic. Propositional logic is based on the notion that simple true/false
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expressive power allowed. The previous example supra roughly
corresponds to propositional logic. Propositional logic is based on the

M S30669326tion that simple true/false 19 MS306693.26 propositions can be
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combined to make logic statements. However, richer forms of logic that
may be too complex for average end-users to specify, including but not
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handle conflicts between multiple préeferences, and determine the correct

set of re¥\ilal MasdesAsSFig@MHSINY CoRMIOHYALBAGIHIYRIeSTar TN agent
theee NI B 22 RR %Wﬂ%@%ﬁ% licatinning % BibsksRMAe of the
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changing in the schematized data store 150. _ _
interpreter (not shown) to evaluate preferences, handle conflicts between multiple

preferences, and determine the correct set of results.

The event programming component 340 provides at least three functions for
an information agent application 300. First, event programming component 420 can
provide a set of schematized information events (e.g., defined by schema developer)
that can act as hooks for end-user programs. Each event can carry structured data
with it. There are anumber of mechanisms for event instance capture (e.g., APIs for
event submission). There are also some sub-classes of information events. One sub-
class of events corresponds to data changing in the schematized data store 150.
Accordingly, event programming component 340 can provide mechanisms to access
data changes in the store 420 and make them available as schematized change events.

Another subclass of events can correspond to recurring timer events, which can be
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Accordingly, event programming component 340 can provide mechanisms
to access data changes in the store 420 and make them available as

MS30669328hematized change events. Another subclass of events can correspond
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to recurring timer events, which can be 20 MS306693.26 important for
scheduled preference activity. Event programming component 340 can
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include, inter alia, sending out?he_ initial meeting request, and handling
poSigRdIemehaieerhaventdsparase®i While workflow is common in the

bUSinessr@é?%ﬁéﬁ%%ﬁ@ﬂenf@mr%@%@ﬁﬁ YLK ASs or workflow.

described with respect to the present invention, are 25 associated with
eAdstedube fGiERY Qe RerREdSIANPRTees R ed sl il iasksawin prREtes ar
delepRHBAGeHERIhy bW thany Fhisspyatiows /i SBREKs in their
processes, they are customizable and transparent to an end-user. Task
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ProMe&hE AR LR ESTE IR 1REIHER M RREMHS AraREsHS YR chedule can

pri(rjlglﬁdrg,r?rll?gr alia, sending out the initial meeting request, and handling positive and
negative responses. While workflow is common in the business process automation,
the task schedules or workflow, as described with respect to the present invention, are
associated with end-user activities (e.g., scheduling meetings, reviewing documents,
delegating requests...). While many of these workflows are simple processes, they
are customizable and transparent to an end-user.

Task schedule component 350 can interact with and leverage the functionality
provided by both the decision logic component 330 and the event programming
component 340. The event programming component 340 provides an ideal hook to
call atask schedule. For example, the arrival of a new email containing awork
request may kick off atask schedule. While some task schedules are rigid with the

process flow being clear-cut. Many other task schedules are flexible allowing an end-
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30 component 340. The event programming component 340 provides an
ideal hook to call a task schedule. For example, the arrival of a new email

MS306693.@8ntaining a work request may kick off a task schedule. While some task
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schedules are rigid with the process flow being clear-cut. Many other task
schedules are flexible allowing an end 21 MS306693.26 user to choose
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of the application. Various kinds of scenarios in these two context
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a pop-up on a screen with a sound the operating system could utilize an
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end-to-end scenarios in the form of different “personas’ that an information agent can
take on will also be described.

One example of a passive invocation of end-user logic is an operating system
utilizing an information agent to control interruptions of auser. Whenever, some
application wants to raise a pop-up on a screen with a sound the operating system
could utilize an API to call the information agent decision logic component to
determine what should happen. There are several possible conclusions that could be
revealed by the decision logic component including display, defer, delete, and
forward. The operating system could then implement the actual decision once the
decision logic component 330 tells it what to do.

The decision logic component 330 could also be employed to customize

options of conventional programs. For instance, conventional email programs provide
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revealed by the decision logic component including display, defer, delete,
and 30 forward. The operating system could then implement the actual

M S306693.d6ecision once the decision logic component 330 tells it what to do. The
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decision logic component 330 could also be employed to customize
options of conventional programs. For instance, conventional email
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such as When-aNeW IRk %Hb‘-’ﬁ%f”‘ﬂ@@@i LERPISBhIRGR MBbRS 50 can be

desk forward it to their mobile phone. Active logic can also be used to

ekikired isormnilitnabaitertionsmbRs ByermiaaavedagiecarpbrAmRipKa to
t*@rﬁ&%&é&%aﬁé’&!@é@ SR ESAAE I RES e HORdRAIBEREYHIbRFa camera,
available to accept a can, for example. Furthermore, active logic can be

USE @IS B SCIFTER RAIIRIREd NBFEHARDI7aHABI ules: £\GHYE teGidean also be

NRHiISENTH$BPAG WM SSRREFHRA FhEIPEHAY & ARSI RRIRRI SRt is not
instance. Still further yet active logic can be employed to maintain
cEhtusiner slegk spnyredakta thewreakdisRingge AvatymieetihegdNial enferuprd to
E@%rWi ERTHRTFREPRSIRG)YHBAELR ) (Eulder 'EPHRIR WHASBhey are not
available and replying with the next time the user will be available to accept a call, for
example. Furthermore, active logic can be used to subscribe to published information
such that a user can be notified when bad weather is expected at their travel
destination, for instance. Still further yet active logic can be employed to maintain
context. For example, as auser enters and leaves meetings in different locations
context can be appropriately updated (e.g., remote or local, busy or freg, ...).
Information agents can play various roles just as an actual human agent does
for auser. Accordingly, information agents can have varying personas including but
not limited to a secretary to enhance communication, a librarian to organize
information, a service agent to ensure a principal/user is aware of opportunities, a
chaperone to ensure the principal/user does not get in trouble, and avalet to make a

principal/user look and feel good. Asa secretary an information agent could perform
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Information agents can play various roles just as an actual human agent
does for a user. Accordingly, information agents can have varying

MS30669326ersonas including but 30 not limited to a secretary to enhance
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communication, a librarian to organize information, a service agent to

ensure a principal/user is aware of opportunities, a chaperone to ensure

t incipal sn ' , val :

o S R e B B A A TR o
ceuhil gal efcinansiS ring 3060 e6ta Gnvandvaitahl retseris goicke awiaasd/eritant

p C inci ser. | jlabl [ -

B T ARSI FoL M a0 il
inkhicatinal dncaget atbud organizidigiacriboiogand erfigitaridys aservice agent an

o o e R O QPR3 B 8 ook

oppoeal eitise forexaaplell stodkfaymaiminsagent dofi gk asraptbapaianéareatdiororm

b B e e R A R i frorm
thbepsintinle wheneine peelitloseddifiels cpedivicarchbtitaions de netisioasioilisto
a@&ﬂ@bﬂﬁkt% SGH0L ﬁi&%ﬁdﬂﬂ%‘?@éﬁhﬂ& %P/ﬁHSJHHHQC?FfBH §18V oHheir
Computer. Sa alet, an Iinformation age t cou pull up a ocuments
asdreputels Al atiaetoanr nfaonmaiian egiitcaulshoparal hdecgienisand ¢iveils

e?&%ﬁ%ﬁaﬁfﬂ@&%ﬁ@%ﬂ ﬂ%ﬂﬁ%ﬂtiﬂiﬁ%ﬂ&ﬂ!w%&paﬁaﬂe gl 2

presentation. Logic SChema 15 Turning to Fig. 4 an exemplary logic
sEhebaase0gsaefikakanmdoadrdap o inthe an ddpetediresenteionnt
invention. Logic schema 400 comprises condition class 410, action class
415, event class 420, preference class 425, bindings 430, chronicles,
Abmate Salemesolution 445, explicit execution ordering 450, required

conditons . 15845 lSIALPRARLABRSANG LAEH 8RR RSERnoe

preferences 465. Exemplary ogic schema 400 and the aforesaid

A eapRpioPidNE RIFSEpEANUEBH 90r bOge SekestadipRiiipreses condition class
CHGNABR RSP8I ey ARl DE jit’:af&&i%@él 1884 55/9gi5R5eaE8, Whbnicles,

can contain all of the aforementioned components, a subset thereof,
ardfecafdigoreep! diRB AEDCEXRE BH EMESWiHAMeIdsH ti-4ebieguised conditions and

PrYIONShEE S PP uBENS DAY RYEI SR Shd PEARR HE HRIBRMAUARS o8iemplary
building blocks that can be put together by an 25 end-user. Two kinds of
bipein EChrsaR 4 gl dba afenrsahsseemACP BIRGRENISEIS RreYadesb Eon pyrposes of
T pRRRBNKBRRRAcH OTRAAG ENR LRBIRANE SHPRPRR HAHNSTONE S4HIRa 400
the action classes 415 can define templatized procedures. A preférence
cleaxcontain all of the aforementioned components, a subset thereof, and/or additional

schema components not herein described. As previously discussed a schema
developer defines the schematized logic building blocks that can be put together by an
end-user. Two kinds of building blocks are a condition classes 410 and an action
classes 415. The condition classes 410 can define templatized Boolean functions
while the action classes 415 can define templatized procedures. A preference class
425 isaunit of information agent schema development. A preference class 425 can
include, inter alia, a set of allowed condition classes and action classes, bindings 430,
conflict resolution 445, and required conditions 455. Furthermore, every preference
class 425 can be associated with a specific event class 420, which defines triggering
events for preferences. The following is an example of a preference class for an

information agent email application:
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425 is a unit of information agent schema development. A preference
class 425 can include, inter alia, a set of allowed condition classes and
MS306693aétion classes, bindings 430, 30 conflict resolution 445, and required
conditions 455. Furthermore, every preference class 425 can be
associated with a specific event class 420, which defines triggering
events for preferences. The following is an example of a preference class
for an information agent email application: 24 MS306693.26
InmbrRiFediermceCless ConditionClasses o IsFrom(X) 5 o IsTo(Y)

ActionClass so.MovEToFolder(Z) o Delete() TriggeringEventClass 10 o
. @ ndltl%'n lasses .. ) .
EmailEventClass ~ Source of triggering event o Changes to an inbox folder

o ApplyNow() ocScleedutgdBvent() 15 Preferences are a unit of end-user
logic. Preferences ch logical statements of the form "ON (event) IF
(condition) THEN (action et)". Every preference therefore should but is
not requirediotioaGtadsestollowing properties. First, the preference should

belong to a preference cia ecqond, the preference should by owned by
some 20 user of pm%Yﬁ Pﬁﬁa@e condition should be a declarative

Boolean expressioDefma(pining one or more instances of condition
classes, wherein every co Iition instance defines the parameter values
for a con'ditiiﬂqgggggél‘ﬁ%ﬁ]é e action set should be a set of action

10 classes. Every actiemé#igtearecCidedining parameter values for an action
class. For example: 25 UserPreference: Instance of

InBoxPr&ferafid&e dLiggering event
o Changesto an inbox folder

o ApplyNow()
o ScheduledEvent()
15
Preferences are a unit of end-user logic. Preferences can be logical statements of the
form “ON (event) IF (condition) THEN (actionset)”. Every preference therefore
should but is not required to have the following properties. First, the preference
should belong to a preference class. Second, the preference should by owned by some
20 user or principal. Third, the condition should be a declarative Boolean expression
combining one or more instances of condition classes, wherein every condition
instance defines the parameter values for a condition class. Finally, the action set
should be a set of action classes. Every action instance defining parameter values for
an action class. For example:
25
UserPreference:
¢ |nstance of InBoxPreferenceClass
e |F (IsFrom(John) OR IsTo(‘bookclub”) THEN MovetoFolder(* Book
Club’)
30

25



IF (IsFrom(John) OR IsTo("bookclub") THEN MovetoFolder(Book Club')
30 25 MS306693.26 End-users can then "program" by defining event

MS30669328ndlers. Each event handler is defined by a set of preferences of the
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same preference class and therefore triggered by the same event. For
example: IF (IsFrom(John) OR IsTo("bookclub") THEN

VepgioEaldel(fRasoR Y o ARSI IR THEN, OGS ccr i
upbsequently, wnen a ricular event occurs (e.g., an email arrives
mdekriechhyomeet migheetaneacasayf Hm/same plieferenchttbass and ithgrefarestriggered by

p?ﬁé@#ﬁ&;e%e p%%@mgple 10 actions. Various conflict resolutions
then be

mechanisms cou%S applied as described infra. Furthermore, it

should be afp(estened dbtat) OBrisTo(ibimkcistsNTHER Bbotei-oldatiBook
along with itélirk\)ﬁcation parameters. According to one aspect of the

subject inventiod schematic logic is required to span application

boundaries.| Fl{sBrsi [I/SobiRlifipAsiEbe D éetat) able to view data created

by a multitude of different applications. For example: Presence data: IF
(IsFrom('John’) AND SenderlsOnline()) THEN ... Location data: IF

(1 Sohbsayiviat tinghen at par(jgul ad EXeR 0B (el g rNmertes M émides) (31) e than one
Organizational hierarchy:.IF (IskromMyMan ent()), THEN . .
RO PR S AT 0 LR ot 25rytipe muliple
Usetiaenteiericas tenfl eteresthatbhy Nk lummsend enddlyizen ety cpdlasaaescribed
st%(reg in data store 150 (Fig. 1) for use by information agent applications.

Thus, a function like "Bool IsOnline(X)" can return true or false based on

the identriyrtifetinaopes tis ahoXil @ doessgpbrieceatedhisshergpyesmalitioon ssitrgpby a Boolean
determinegd s ea0ie: agalaer cantnund wiANG SROXGEIATRIEShject
schema devefoper or a preference class suchas
InBoarktrefachensdia kg eisdsda editdpan eppldatinrcaasiddietoriteedigre,
an_end-user, There ar, veral nners.in,which thjs can be.done. For
o e BT T A R S I B B o
cepluli datiivres.a preéxaenge:

e Presencedata: IF (IsFrom(*John’) AND SenderlsOnling()) THEN ...

e Locationdata |IF (IAmFarMeetingLocation()) THEN
ReminderMinutesWindow(30)

e Organizational hierarchy: IF (IsfromMyManagement()) THEN
MarkAsHighPriority()

All of the above examples, deal with user context. User context can be determined by
context analyzer 140 (Fig. 1) and stored in data store 150 (Fig. 1) for use by
information agent applications. Thus, a function like “Bool 1sOnline(X)” can return
true or false based on the identity of the person X passed in and hig'her present
context as determined by the context analyzer.

Continuing with the above example, a schema developer of a preference class
such as InBoxPreferenceClass needs to provide a condition class 410 for use by an
end-user. There are several manners in which this can be done. For example, a

condition class could be 1sOnling(). Inthis case an end user could define a preference
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26 MS306693.26 in the form of "IF (IsOnline(Email.Sender)) THEN...."
Alternatively, the condition class could be SenderlsOnline() and in its

M S306693.@d6eclaration the schema developer could bind it to IsOnline(X), and bind X
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to Email.Sender. Accordingly, an end user could define a preference or
rule as: "IF (SenderlsOnlineO) THEN...." Although, the 5 present invention
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Furthermgte; av I ' f injti

class ol T R s, of

deoertipen ereasdigiaat isyaAlrasedew FitherigeiopreAes drgieration identifies
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an aspect of the 25 subject invention, end-users are not expected to be
exiSueleneedghiiarf RTRSENNA cEHRTIBIHAN NG REenKte s secreRsaatb ase\i ded for

OR PP ABIRRE M TRIANEL Y FRAS-(RY witeMadsh AP PheraddBE Actions are

arguments to conditions can be simple user defined constants (e.g.,
MasaNgesi ofeariione s asseslas &oeh weitenchirséiorea tiacssiwig it aapgmeters.
E R lSHIRM Mo hOME Yiaf ahrengrAsg YRIBAR P BY e IIGAI0RRr or may be
user-provided 30 string constants is too restrictive. Accordingly, bindings

43ERRhESSIBEIAES Y IEnduIer RS UIPE0ke BYEDH ehRspheRpEmdges for

o ol ko S RS AR 208 Braon,
specified by a developer or assigned by an end-user, which triggers preference
evaluation.

As noted throughout this specification and in accordance with an aspect of the
subject invention, end-users are not expected to be experienced programmers.
Accordingly, preferences are created based on conditions with intuitive names (e.g.,
EmaillsFrom()), and the arguments to conditions can be simple user defined constants
(e.g., Mary). Thisenables an end-user to write a preference that is triggered by
EmaillsFrom(Mary). However, having arguments based solely on user-provided
string constants is too restrictive. Accordingly, bindings 430 can be specified in logic
schema 400 as a part of the preference class 425 to both make programming easier for
end-users and expand the domain from which information can be retrieved. There are

at least three types of parameter bindings that can be specified in schema 400. First,
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at least three types of parameter bindings that can be specified in schema
400. First, 27 MS306693.26 constant bindings which predefine a

M S306693.@8nstant may be specified. Specifying a constant binding is beneficial at
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least because it frees an end-user from having to chose or specify a
constant. Event bound expressions can also be bound to values provided
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navigating and retrieving information from various domains. These

constan na ver functions that operate to find
SAp Nt s

and mate rmatlon namely the members of the group
assoeiatBafivithtithre Fuanctéoaf thre©nbnetdint. Turning briefly to Fig. 5, a

system OO forr nt values is illustrated in accordance with

an aspe %‘Sﬁ@%‘rﬁ%ﬂ?}f ftion. System 500 comprises an accessor
input component 510, a linking component 520, and a plurality of

damajps 530 5 0, and 550 (D h DOMAINN, where a

o B R RS P R IR CATSED PR A TR croups of
cohfarsttheichrad dédyrgumbnt dpConditkersat adsibnsinisiceadfaos@érying to
the ¢ lﬂ,f-[f]jtant to acceésor cohr}%?fnent 520. Accessor component 520 is
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e R A SRR e o
mvaramhuaujoaumasl deiessitoest &tis mretanqﬂydramawérmmmddoémtlemahat
ap ‘f|£ri1 mai n%%o C ucl)cliJ £ Fega8 calg 4§F rﬁ%pclelﬁgtloné@/ domaloers o? the
ccgmmpnzem@a@cbwuﬂkﬂ thmname aehtbeahstpplication ray Hm@ll;zﬂﬂl—‘ﬂi@té asystem
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present invention. System 500 comprises an accessor input component 510, alinking
component 520, and a plurality of domains 530, 540, and 550 (DOMAIN; through
DOMAINy, where an is greater than one). Accessor input component 610 receives as
input a constant such as MyFamily, MyCoworkers, or MyFriends, and provides the
constant to accessor component 520. Accessor component 520 is operable to search
though all accessible domains 520, 530, and 540 to try and resolve or link to the
value(s) associated with the members of the group specified by the input constant.
According to one aspect of the subject invention, domains 530, 540, and 550 can be
applications stored in a schematized data store. For instance, domain 520 could be an
email application, domain 530 could be a calendar application, and domain 540 could
be a customer account application. Accordingly, accessor component 520 could
access an email application or localized dataregistry in an attempt to determine the
value of a constant (e.g., MyFamily). If component 520 cannot resolve the value in

that domain or alocalized dataregistry it can keep checking additional accessible
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that domain or a localized data registry it can keep checking additional
accessible 28 MS306693.26 domains until in determines the constant

MS306693@alue or it has checked all available domains. In one instance accessor
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component could find data in the email application such as: <MyFamily>
5 <Father>Bob Jones</Father> <Mother>Barb Jones</Mother>

< hers> < >Michael < < > s</ > )
S R SR L AR 888 o
rdprese imsikooeaictiessoreroimpeefitheutpidine detadnitite dnagthappdi catisnasuch as:
MyFamily is used for illustrative purposes only. The 15 population of a

group can be defined and/or materialized by the invention in many ways.
Asbbyéfaglly~accessor component 520 could resolve or link MyFamily to

Bob Jon<ei§at E%%B'%%ﬁeM ;ones, and Jason Jones based on the

data retrieveﬁ%om the email application. Accessor component 540 could,
however<iitierdmciands<dvhetheomains to ensure data completeness
and accmggg*hg&gexample, it could find 20 <MySister>Jennifer
Jones</MySister> in a calendar application and add this value to the
string of valuesJBlaflxiytichtel domesselirvipFamily. Constants discussed

thus far (e.g., I\/Qgr@ﬁg ‘?Ssk{ﬁ/é%%%%r@@MyFriends, MyFavorite

Musicians) are known r constants as they are defined relative
to a give/ BEeihergr accessor component 510 or accessor can then key off

ofwéﬁ@;)identity or other starting points. It should also be noted that
Nth ofder constants can also be composed and saved by a user by using

preferences to combine previously defined groups (e.g., named by

TSR T e

p@@@ﬂt@dﬂ@htﬁ%é@ﬂ#@ﬂtiMYEﬁmi_l,yai@g@cb@ﬁ ﬁb}ﬁp@ﬁ@@u@p@monly. The
CORBIAL R O 6 RFOSRNDE HRkRR KRdrSISAARA YRR hTnvention in many

EmailsFromPreferredCustomersinAppointmentsToday.” From another

pitayeciFearingyn SesREOX EIBRIET B2 PalF sl etk Mg ito Bob
e RANAL IR ARONI P BRREISHPRE TIABS BRSSP TR HARRIRE A rom

with other constants.
the email application. Accessor component 540 could, however, continue to check

other domains to ensure data completeness and accuracy. For example, it could find
<MySister>Jennifer Jones</MySister> in a calendar application and add this value to
the string of values relating to the constant MyFamily.

Congtants discussed thus far (e.g., MyFamily, MyCoworkers, MyFriends,
MyFavorite Musicians) are known as first order constants as they are defined relative
to agiven user. An accessor component 510 or accessor can then key off of auser’s
identity or other starting points. It should also be noted that N™ order constants can
also be composed and saved by a user by using preferences to combine previously
defined groups (e.g., named by constants). By way of illustration, consider the
combination of constant named groups that provide functionality similar to semantics
of prepositional phrases. For instance, a user can compose and save constants
representing groups like FriendsOfMyFamily or
EmailsFromPreferredCustomersl nAppointmentsToday. From another perspective the
constant extensions are similar to conditions on fields of items that can also be

represented as constant accessors and combined with other constants.

29



29 MS306693.26 Therefore, constant accessors provide navigation to
data across different domains. The combination of schematized logic with

MS30669328vigational accessors enables non-programmers to write cross-domain
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preferences. Moreover, a relatively small number of condition classes
combined with a relatively small number of accessor 5 constraints

facilitat ignati - of i t .
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check if a steady stream of updates makes an article a 25 breaking story.
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chronicle, because it is a representation of application history. An _
inPoRteai NS gesst ometaidalalio freisien adTinegensiilgdlecisignsadaplagple
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More 30 importantly, a schema déveloper can define logic that could run

asdBRE IS ia gy s AriGler b IotX sgin et ripedscapy ars el agpmRai rnews

StgieI BT Gra RN AT SPRIQREAUF IR FRNAYIGShIMP YRS with slightly

corresponds to a breaking story would be before events
moditied content, but with the same title. In this context, a sensible condition would
be: IsNewArticle(). This condition can check that the title has not been seen before.
Another example would be to check if a steady stream of updates makes an article a
breaking story. In order to enable this type of functionality, a state needs to be
maintained as events are processed. This state is referred to herein as a chronicle,
because it is a representation of application history.

An information agent schema developer can define chronicles (e.g., astables
in arelational database, or in folders managed by an operating system). More
importantly, a schema developer can define logic that could run at critical stages of
event processing in order to update an application state. For example, an appropriate
time to compute if an event corresponds to a breaking story would be before events

are processed. Additionally, the appropriate time to record the fact that a news article
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are processed. Additionally, the appropriate time to record the fact that a
news article 30 MS306693.26 was processed so that subsequent events

MS306693@8h the same title show up as duplicates would be after the events are
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processed. Furthermore, it should be noted that chronicles can also be
employed to record action history as well as event history Developers can
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when multiple actions of the same action class are triggered

smahmmhwsmﬁ@eﬁléymImémghoamr@éedtﬁmauw 8% abavie them to
reselHiary E%Be@ﬁ AN RIS £ RG PhrifAREs F&Hé’d‘@vﬂiﬂ'ﬁ#ﬁéﬁ'&ﬁe
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conflict resolution component 545 could be defined such that thé action
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400 via explicit execution comﬁonent 450. In some situations, explicit
ofifstangtet hreRsraniiysthan the Delete action class.  Other conflict scenarios can

arise when multiple actions of the same action class are triggered simultaneously.
Schema developers can define a plurality of conflict resolution logic to deal with this
type of situation. For example, assume there is an action class that sets the volume of
adesired pop-up (e.g., SetVolume()). Assume further that an event triggers two
actions, SetVolume(50) and SetVolume(70). Inthis case, conflict logic defined in
conflict resolution component 545 could be defined such that the action taken
corresponds to the minimum, maximum, or average of the two levels.

Preference execution order can also be specified in schema 400 via explicit
execution component 450. In some situations, explicit ordering of preferences is
necessary, because the actions of one preference can affect the conditions in another.

For example, with email preferences, one preference could be used to decide the
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necessary, because the actions of one preference can affect the
conditions in another. For example, with email preferences, one

MS306693 2gference could be used to decide the 31 MS306693.26 priority of the
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incoming message, while another preference could be written to react to
the priority of the message and decide how to act upon it. End-user

S s R B AR R A P
prcefmepneetgroﬁmeemmaeﬂe@mmwhemmefeﬁndﬁrek-:;useemefmrne

L B e e AL o Rt O e
wa;kseotinmgdmmdmem@netom nefpricedt oolage prefererg:eempliule with side

'2@’ Sé%rr%f%ﬁﬂgg d&!ﬂﬁr%ﬁ&{ﬂgglt%’ cp%%?éﬁlré‘%% %S&g@p@sto hid

SC ema eve oper can one preference class to execute
atierlasderinghdependanaiesdrnivhibel endaungsic Tihie gaeferepcenytiskedin a plurality
CHPRIRINR MSRSACRAIRPEH RSt (ot (BHAS LROOMIL S BrIE % Lﬁ‘t
preference class that reacts to the message. Accordlng to an aspect o
thehinviegtiand prefeisecagopcsdarssgniBdrsiancoeel disep Qrdetmg@ schema

d'&é@%ﬁéﬁﬂ @ﬁBF&ePHﬁQ c?é‘&?&&f?@%f??%&%ﬁ]\é’:“

per ex aining, a emag veloper cou cify actions that raise
frefgrenentionaieianake dhepretethiace cfassdob establisipnerenesrogapiopesies

cRUE N TRE SRS Uil EHOR RUSTLAbBIRIG et Ve o iSfiER e

Further yet, a sc ema developer could specity execution

o#eslecmﬁglnemﬁpmrm‘et@mu@tugm@ﬁglsprreméeeme@mﬁ@wemgnd-user
R R &@%ﬁtﬂé@@&{ﬁr"e@%ﬁﬁ@é |{:§’6\Hh?)5ﬁgreAs per

erx orm. For instance, every preference group couI ave exactly 20
o@éﬂb@f&@h@@m astbaaingaveteree goila iecty Sebenstbrdeaise fresh events and

S?Hé'SfH@HgEH&erefﬁE%BF&ﬁglﬁﬁfﬁﬂ&%ﬂc&%%ﬁ’e&ﬁ@% Q%Qr%@lﬁﬂh

be specified in schema 400 as a 'part of preference class 425 utilizing

restiPBcReemdhant aratBetitas perigheme RlasaIrdelieg fretdrsnes aasema
CRfR BT ERY Lssiey RALRRS ABrla%H '&%rﬁ?ﬂé‘f’é?éhgég%ﬂﬂg'%”ﬁl By

actions can be employed to enforce certain cormmon patterns on all
pn@emmp@mﬁewﬁw@e&mmemwwmr@ BRAeA |§|éSS ordering,

apptise DGRVl RIS AYESH i RBHROBRRA F@é@ﬁ@%ﬁﬁ&?&)ﬁﬂﬂﬁ% exactly

that the owner of the preference is also the Tecipient of the email
TEeRFINEEEI QIBe dhh, %'%@éﬁﬁ@UWﬂﬂ?&@cﬂmmgme\'@%H@MBﬁ of
30, exgeHsRced end-user authorship of logic, templates can be provided

by developers or
“Required” conditions and actions can also be specified in schema 400 as a

part of preference class 425 utilizing required conditions and actions component 455.
Every preference class can include required conditions and actions. Required
conditions and actions can be employed to enforce certain common patterns on all
preferences. For example, in the familiar email processing example applied on a
server, arequired condition on Inbox preferences can be that the owner of the
preference is also the recipient of the email.

Templates 460 can also be defined in logic schema 400. To facilitate non-
experienced end-user authorship of logic, templates can be provided by developers or
third parties for end-users to adopt and utilize. Consequently, if templates are
available to end-users the system 100 should support the abstraction of a preference

template. This can simply correspond to a persisted complete preference (the
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third parties for end-users to adopt and utilize. Consequently, if templates
are available to end-users the system 100 should support the abstraction

MS306693@6a preference template. This can simply correspond to a persisted
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complete preference (the 32 MS306693.26 conditions expressions and
actions are chosen) with some of the parameters being unspecified.

SERRIRA00.5PAaRATISING 30 A0 ARRl WD R S AL o being

recurring preterences via s¢ curring preference componen
46Bsdaiied information agent applications may desire to utilize
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Recpiyedds preddeals evedinak fee sebedulgd gativiYesiras eveirabersean be
oatter oecification: Time
SR RSO Sy e, SR
beanthpldedeiegoiemeansensavievs firing time cfacentntyepisamedaiedn

ic.sck 4 : ' ber of different t
S ééﬂ%ﬁﬁmeg&mﬁgﬂ%ﬁ%um er or arirerent components or

sections so as to provi ocks for end-user preferences.
The schema can take any form, for example an XML file. Once the

SW&%@W%&%&@&%&&H@H&%@&W@W% SRpafation

and stored, for example in data store 150 (Fig. 25 1). It shodld be
appretiafdecthitenerSched ned Jikecansiabler grestytiagttierdesved oenstianesipattern,
using an ' @ﬁ&‘rﬂ%%ﬁ&@%ﬂ@%@ﬂﬂ peordingly, the system

compiler %E%(?Le able to support s em%?ﬂl%si produced using a
multitedeSH&ET hoena bedind oy pptieatiope:. B0 RepkvanictiBeasefutieriimer event; and

xR G B A ARRISY B PR YR RS BF R Ger event.

In sum, alogic schema 400 can contain a number of different components or
sections so as to provide logic building blocks for end-user preferences. The schema
can take any form, for example an XML file. Once the schema is completed it can be
compiled into a database representation and stored, for example in data store 150 (Fig.
1). It should be appreciated that the schema file may be directly authored or
constructed using an applications such as Visual Studio. Accordingly, the system
compiler should be able to support schema files produced using a multitude of schema

editor applications.

Application Execution

Execution of information agent applications can be subdivided into three
distinct categories:. event processing, preference processing, and action processing.

Event processing deals with how events are captured and how they activate preference
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distinct categories: event processing, preference processing, and action
processing. Event processing deals with how events are captured and

MS306693 26w they activate preference 33 MS306693.26 logic. Preference
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processing, can be accomplished in a plurality of different manners
depending in part on different preference processing modes. Finally,
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another g}/ leading to chaining across preference evaluation. A user
could expliCitly specify that events be generated. For example, a user
coulde spEmiy tath enenges)tfbiel g adra tedeots tespptrangreol &adA\filegic when data
folder. 2(?~| Furtherrg&re it shauld be noted that system 100 can provide a

i1q SBANdes i data FOre . : :
hosting servieé for event capture logic which does not require a larger

applieatierotn aecpetisidhy sseatifg. dxamplkeapbpphicatitor coalio i ssgetd an
application may desire that certain _operatin stem events trigger .
pplicat Ry CoRabt R A st o iR sl Wranidgection
in a servigeapaghputhaactienuiring a separate application to run 25 merely

for this functionality. Preferences are activated by the occurrence of .
events. PISELLIRT IR PEHENES JREBISl IR GRUHraise
a combirabtheobibe tewlivyith sysinity aouss prefigssdegibRIaion.

insignificantly small delay between event submission and preference
evallTatidn SRR iR o PYRELS e eREIRICH 6L SRR 7 User

30 delaydoalwgsitiey et SHRRSE 08 qener heeriopresepriing. th kackystem affolder.

the subject invention supports both models of processing and can choose
between the models in

Furthermore, it should be noted that system 100 can provide a hosting service for
event capture logic which does not require alarger application to be actively
executing. For example, an information agent application may desire that certain
operating system events trigger application activity. Consequently, it is possible to
host this event provider in a service rather than requiring a separate application to run
merely for this functionality.

Preferences are activated by the occurrence of events. Processing thereof can
either be synchronous, asynchronous, or a combination of the two. With synchronous
processing there is insignificantly small delay between event submission and
preference evaluation. Asynchronous processing, on the other hand, has a significant
delay between event submission and event processing. The system of the subject
invention supports both models of processing and can choose between the modelsin

real-time based on event batch submission.



real-time based on event batch submission. 34 MS306693.26 Moreover,
according to one aspect of the subject invention preference processing

M S306693dkes advantage of the power of database queries to efficiently evaluate
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preferences. Exposed to a developer and ultimately an end-user is a
declarative programming model allows condition functions to be specified
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) the : _
SRR B GY ARG MR o S T e
teiogoasi higenndexd gvasicoddplmaterelipnsddde. Spheif ischierasioralancehaith a

Slersnge %@?Vﬂ'Hﬁé?%-i&ﬁﬂﬁeeﬂgﬁ%gﬂﬁy%H@ilg SRYRIBRAE RMost

1
end-users are left to conceptualize programs in a one-at-a-time
miaainkst, toybichaattivdu gh eaall s deyetimeimantasar aitepec tydbne evefficigmnst

: . _ ) )
B A R R SR 1o
psitienced thenabel assalueries tinal iicaul /i 0 pert A entedtmdnep pepioiging
R b e S h o b

c@ﬁqﬁt_@a@a at_atav@uﬁ@dlimraefﬁ@iﬂmaeameawéﬁ ey ehopresaashead-users are
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m es 610, w duced by 20 system 100 from a
deasydpemeleritand ardwaitaweuld e dnadtisient Nerstrexectie altmbitiftige of
oceUrence of r | ' M QREE ;
p?g erence&sc: or (ta%?nﬁérg’ f\?ﬁ!@a ta t@é%’r%%]ﬁ%%%%@ggd gSO. Exegust%%ﬁes’ t
esaMEdIBONarRsH hall ieterRacessRiT dREYE Hat erbinely istialy stepa@n event
pq%%gH( (which can also be stored as data) to query tables 610 and

produce a r'e_sults table 630. Result table 630 25 can store the preferences
whose cOHbmRMEO At asvstemdHibieupretensp evaive ety Igamaskin

COPUIIRRREA MNP R Bsclf S ARG LR RO Eﬁ}{i%g&éﬂ?&)‘é CoMGARY A Yata

depending on the intricacy of the schema written be a developer to

st eh @ sl toelsref daloles 6AR, exuAipIeee pregdine naneaesy andadesults
o gReiBeRoWSAYBR PEPNYIE8S ARliRase JrRIRSE3RINLREURS fRduced by

processes preferences. In this example, there are two individuals, Jack

asystem WbfseBladeveiprsl sheaiapg welh st sherarpiets epcehad pasesult of
digRUSSE R PREVE an event, preference execution engine receives or retrieves

preferences, for example from atable stored in data store 150. Execution engine 160
then utilizes the preferences as well as some stored procedures (which can also be
stored as data) to query tables 610 and produce aresults table 630. Result table 630
can store the preferences whose conditions have been satisfied such that specified
actions can be commenced thereon.

The number and complexity of tables 610 can vary depending on the intricacy
of the schema written be a developer to support end-user preferences. An exampleis
presented hereafter in order to clarify how system 600 utilizes database tables and
gueriesto processes preferences. Inthis example, there are two individuals, Jack and
Jill who seek to utilized several groups of preferences. As has been discussed, before
Jack and Jill can specify end-user preferences a schema must have been produced. A

schema has several parts as discussed above however for purposes of ease of
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Jack and Jill can specify end-user preferences a schema must have been
produced. A schema has several parts as discussed above however for

M S306693 28rposes of ease of 35 MS306693.26 understanding a very simple
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schema will be described herein. One of the essential parts of a schema
is the definition of event classes. In this example, two event classes are

R e R R R R I R sy

theattsoka sthertwssdbesda mitddinesf tred plasae nce ninesavpkhéntovevent classes

B A S U I CRERGE e
stleestta sgprtmiaste ssisrefarelicistuiting tatslecanectal tohiditiohthel &, evhiticlasses
L e T o e e

--------------------------------------------------------------------------------- pp.
|- Ped - \Eaissvl | tled tiTrdsiasnisbaedan SoekEvents. The information system

s s T B A P e ggon

ConditionClasses Table 20 Pref. Class Id, Cond. Class Id, Cond. Class
NaAME  mmm e e e 11
MEitsFeoneClagsrsaliebtditains 25 2 3 MailPriority 2 4 MaillsFrom 3 5
StockSymbol 3 6 TargetPrice
-------------------------------------------------------------------- 30 Jack and Jill can
thepd édng ehelil galdrencesPrebr Qiagsdasaf thiEesbiaesadsume that
Jack defines three preference groups PG(Jack, 1), PG(Jack, 2), and
PG(lJack, 3).

1 Email Preferencesl 1
1 2 Email Preferences2 1
1 3 StockPreferences 2
ConditionClasses Table
Pref. Class Id, Cond. Class Id, Cond. Class Name
1 1 Maill sFrom
1 2 MailContains
2 3 MailPriority
2 4 Maill sFrom
3 5 StockSymbol
3 6 TargetPrice

Jack and Jill can then define their preferences. For purposes of this example assume
that Jack defines three preference groups PG(Jack, 1), PG(Jack, 2), and PG(Jack, 3).

Furthermore Jack defines five preferences distributed amongst the groups as follows:
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Furthermore Jack defines five preferences distributed amongst the groups
as follows: 36 MS306693.26 PG (Jack, 1) P1: On EmailEvents if

M S306693 &illsFrom (Mary) AND MailContains ("California”) then PopAToast 5 P2:
On EmailEvents if MaillsFrom (Bob) OR MailContains (“InfoAgent”) then
PopAToast P3 : On EmailEvents if MaillsFrom (Home) OR MaillsFrom
(MyWife) OR MaillsFrom (MySon) then PopAToast 10 PG (Jack. 2) P3 :
On EmailEvents if MaillsFrom (Home) OR MaillsFrom (MyWife) OR
MRBI$BadmIMySon) then PopAToast 15 PG (Jack. 3) P4: On

vove DR R R MR R R oAty
then MoveTcﬂthdé@F(NW URGENT") Assume f_or purposes _of this
5 e SRS RS SR b
amongst the @mUB@MsTfaﬂﬁ_)Ws: 25 PG"(JiII, 1) P?: On EmailEvents if .
o o B e o ARG .
P TEsstA@tySenEmailEvents if MailContains ("Bonus") then
PopAToast 3t?'|en PopAToast
10
PG (Jack, 2
P3: On EmailEvents if Maill sFrom (Home) OR MaillsFrom (MyWife) OR
Maill sFrom (MySon)
then PopAToast
15
PG (Jack, 3
P4 : On EmailEvents if Maill sFrom (Home) AND MailPriority (10)
then MoveToFolder ("URGENT")
P5 : On EmailEvents if MailPriority (15)
20 then MoveToFolder ("VERY URGENT")

Assume for purposes of this example that Jill defines two preference groups (Jill, 1)
and (Jill, 2). Furthermore, assume that Jill specifies five preferences distributed
amongst the groups as follows:
25
PG (Jill, 1)
P6 : On EmailEvents if Maill sFrom (Home) OR MailContains ("Vacation")
then PopAToast
P7 : On EmailEvents if Maill sFrom (Bob) AND !MailContains ("Work™)
30 then PopAToast
P8 : On EmailEvents if MailContains ("Bonus')
then PopAToast
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MS306693.26 PG (Jill, 2) P9 : On StockEvents if StockSymbol = (EBAY")
AND TargetPrice > 120 then SendCellPhoneMessage (‘Me') P10 : On

M S306693.38ckEvents if StockSymbol = (AMZN') AND TargetPrice > 50 5 then
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SendCellPhoneMessage (‘Me'") Information agent system 100 can then
utilized these preferences to produce additional relational database tables
d&rdﬁipgz#he preferences and conditions associated therewith. Consider
t exemplary tables one at a time and how 10 they are

e IaPedtockizaiensa fistefetByictie] FHE=BAEYE) &xdD GeoygiBriable $Pown

below contains fi . A k and Jill's defined
preference gﬁﬁ%@@%@ﬁﬁ%&%&%ﬁ% is designated to indicate
wREtheDa Pralidryacis JrotgekSymboled(' AN déErAddd SargetAids ks aseful,

for instance,| NS %%/ oup of preferences that are
enabled Whe'hﬁﬁl)%@é/ are a?ﬁ%ﬁnge a 8mot er group of preferences that

are enabled when they are at work. Here all preference groups are shown

P eelflitByoal peldtipret. datiehmsaNabtes, dsstisunbéhedyr Efeedsiess and conditions

S L T N P Sy S g o

TibeysamiEmpilpyedéo evaluate preferences.

"""""" Th’é'P’r’éFé’é’rié’e'GT’ﬁOES’t’a’b € shown he 6“’(’:’%&?’@’ Ive fb’Wé:Bhé%r each of
efine

PreferenceGroupMemberShip table can also be to summarize the

30k N gréfe aighiced arefenenadereusswhigthgr éfirihct a)eolypen Tidesigpried to
LReRAVREIW & Fgf'%t‘. BEYEN TQ%BI% fof ERSLL RS SCthis is useful, for
Pre erenceGroupl\/Pem erShi?]%(Ta% e 38 MS306693.26 Pref. Group Id, ’
PHastaace. i auser wants 1o specify-one group of preferences that are enabled when
they are at home and another group of preferences that are enabled when they are at

work. Here all preference groups are shown as enabled.

PreferenceGroups Table
Pref. Group 1d, Pref. Group Name,  Subscriber 1d, Enabled
1 Jack 1 Jack True
2 Jack 2 Jack True
3 Jack 3 Jack True
4 Jill_1 Jill True
5 Jill_2 Jill True

A PreferenceGroupMember Ship table can also be defined to summarize the
which preferences are members of which preference groups. Thistable illustrated

below contains eleven rows, one for each preference.

PreferenceGroupMemberShip Table
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11512132334351046 47 48 59 510 15 The preference
table below can be stored in data store 150 to summarize data relating to

MS306693 & preferences defined by the users. This table will contain ten rows
corresponding to each of the ten preferences. Please note that this table
as been 20 concatenated to show only important columns and names.
Preference Table

----- 1 1 From (Mary) AND Contains (CA) 1 1 2 From (Bob) OR Contains
(1A) 2 30 1 3 From (Hdme) OR From (MyWife) OR 3 From (MySon) 2 4
From,(Home) AND Pr?rity (10) 1 2 5 Priority (15) 1 39 MS306693.26 1 6
From (Home) OR Contains (Vacation) 2 1 7 From (Bob) AND !Contains
(Work) 1 1 8 Contain$(Bonus) 1 3 9 Symbol (EBAY) AND Price (120) 1
53 19 Symbol (AMZN% AND Price (50) 1

3 4

5
10 6
7
8
9

oo o b~ b b~ W

10

15

The preference table below can be stored in data store 150 to summarize data
relating to the preferences defined by the users. Thistable will contain ten rows
corresponding to each of the ten preferences. Please note that this table as been

20 concatenated to show only important columns and names.

Preference Table

25 Pref. Class Id, Pref. 1d, Orig. Cond. Expr.,
ANDGroupCount

1 1 From (Mary) AND Contains (CA) 1
1 2 From (Bob) OR Contains (1A)
30 1 3 From (Home) OR From (MyWife) OR 3
From (MySon)
2 4 From (Home) AND Priority (10) 1
2 5 Priority (15) 1
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----- Note: sum= 14 One should also notice that there are a total of 14
MS306693A8ID Groups in the above 10 preference table. Additionally, there are a

total 19 conditions above. Information about these AND Groups and

conditions can be captured in additional tables as follows: ANDGroups

Table,15 Pref. |d, ANDGrOUpII—‘POI%?H%%%pB%BHtfi ns{Vagation

----------------------------------------------------------------- ro )(Mary)
AND Contains {CA) 20 2 2 1FroRr{iaoiiBAND2 Gdntai o(viairis) (IA) 34 1 --

2
1
From {Home) 35 1 -- From ( i - From (MySon) 2547 2 --
From i%Home) AfiD Priority (?%Xyg%(%%}]{sgrity (15) 69 1 -- From (Home) 1
6 10 B-- Contafhs (Vacation)3onpal 1EBA F)ohiNBEHra(2O)Contains 1
(Work) 8 12 1 -; Contains (B M%§$6 : -- Symbol
° (EBAY) AND P%ge (120) 10%9f1 %/m o) ﬁ@l@?\%@?\]{%@rice (50) 5 1
ConditionCount records the numbgy af cgpditiqns connect by an AND.
The only surprising row entry

One should also notice that there are atotal of 14 AND Groups in the above
10 preference table.
Additionally, there are atotal 19 conditions above. Information about these AND

Groups and conditions can be captured in additional tables as follows:

ANDGroups Table
15
Pref. Id, ANDGroupld, ConditionCount
1 1 2 -- From (Mary) AND Contains
(CA)
20 2 2 1 -- From (Bob)
2 3 1 -- Contains (1A)
3 4 1 -- From (Home)
3 5 1 -- From (MyWife)
3 6 1 -- From (MySon)
25 4 7 2 -- From (Home) AND Priority
(10)
5 8 1 -- Priority (15)
6 1 -- From (Home)
6 10 1 -- Contains (Vacation)
30 7 11 1 -- From (Bob) AND !Contains
(Work)
8 12 1 -- Contains (Bonus)
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in the above table is the one shown below. 10 7 11 1 -- From (Bob) AND

IContains (Work) Notice that the ConditionCount is 1 rather than 2 as
MS306693@6uld be expected. In order to 15 account for the presence of NOTs in

query evaluation, the condition count is defined to be the sum of only

those conditions in an AND Group that do not have a Not (!) in front of

therg. The conditions wigh a NOT in front of,them ca NzZed :

seprgrate table as sho%% infra. ANDGroupsE can further be %@%%ﬁnﬂé\lb FPrice

taldl20x terms of 20 ANDGroupMembership as the following concatenated

table,illustrates: ANDGyoupMembership Table -
Dfflusrates AT goupiemerse. ANDGr TR AMEALAND Price
CéiY. 1d251 11 -- From (Mary) 12 2 -- Contains (CA) 2 1 3 -- From

(Bob) 32 4 -- Contains (IA) 304 15 -- From (Home)

5
Nélg&(g&ug édf j\rg) ilgmbg‘ﬁg g?%%gntiahy' fromrthe previous tabfe. ConditionCount
--recordsthe number-of conditions.connect by an- AND.-- Theonbtedratbievg, row entry
cqﬁﬂi'g% EI&HL{EC?; %8%@%18@% bl e_ls a special case and 5
summarized in their own table as follows: Not Table
10 - Cond. Class Id, Cond. Id 10 2 14 -- IContains
(Wogk) 11 1 - From (Bob) AND !Contains
(Work)
Notice that the ConditionCount is 1 rather than 2 as would be expected. Inorder to
15 account for the presence of NOTs in query evaluation, the condition count is defined
to be the sum of only those conditionsin an AND Group that do not have aNot (!) in
front of them. The conditions withaNQOT in front of them can be summarized in a
separate table as shown infra.
ANDGroups can further be defined in atable aterms of
20 ANDGroupMembership as the following concatenated table illustrates:
ANDGroupMembership Table
ANDGroupld, Cond. Class Id, Cond. Id
25
1 1 1 -- From (Mary)
1 2 2 -- Contains (CA)
2 1 3 -- From (Bob)
3 2 4 -- Contains (1A)
30 4 1 5 -- From (Home)



---------------------------------- A conditions value table can also be created to
store the value of conditions 15 specified in preferences. It should be

MS30669326ted that this table only allows for two parameter values associated with
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each conditions. For purposes of this example, that is sufficient in part
because all the conditions only have one parameter value, however if
condifions are aIIowedPto contain moge than Bly% v@ajas associated

therewith then the table can be extended or alternatively another table
may-be-20-instantiated-to-how-the -extra- condition-vatues.

ConditionValues Table
---------------------------------------------------------------------------- Pref. Id, Cond.

Class |d ASoatkd @peeaearaiditl pRavath QA Ps 28n1bé thaviginy aflas & spepidl Case and

NG i i FPE-dibm £afid d6 Dl Rlaks30 3 1 5 Home NULL

Ceq H?%l?gqyjltsd&%elﬁan also be provided. A ConditionsResults table 5
utiized a

can be as a precursor to the final results table 730.
ConditionsResutts-tabte-is-populated as condition queries are executed.

As cogdition queries hf\?/e ot el s g“zsﬂ(o?re no rows in the table yet.
nait

Exemplary procedures for evaluating conditions and populating the table
are-disclosedbetow:-10-€onditionResults Table
------------------------------------------------ Bool, Cond. Id, Pref. Id, Event Id

------------------------------------------------ 15
A conditions value table can also be created to sore the value of conditions

specified in preferences. It should be noted that this table only allows for two
parameter values associated with each conditions. For purposes of this example, that
issufficient in part because all the conditions only have one parameter value,
however if conditions are allowed to contain more than two values associated
therewith then the table can be extended or alternatively another table may be

instantiated to how the extra condition values.

ConditionValues Table

Pref. Id, Cond. Class|d, Cond. Id, ParamVall, ParamVa?2

1 1 1 Mary NULL
1 2 2 CA NULL
2 1 3 Bob NULL
2 2 4 A NULL
3 1 5 Home NULL



As mentioned previously, one of the aspects of the present invention is to
present a declarative programming system that allows exposure of a

M S30669328e-at-a-time model to developers of condition functions but which
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ultimately crafts conditional 20 class queries that execute in a set oriented
manner to take advantage of database query efficiencies. Accordingly,
onertp-one congition class deigaratio% can be traqﬁ[glr_r[\ed into queries.
Forinstance, in EmailEvents an end-user preference can make an action
dependant-or-the-sender-of-an-emait-{e-g-rJack's P1H):--Thus, an end-user
via a user interface could write MaillsFrom(Mary). When executing
preferences, however, 25 system 700 would execute database query
represeriafivaditfi ansBess| toiabl tmansistebeqrtvidade xarGpleli ioasiyesalts table

c ¢ : i lio _
e A e B SR YOl s
Epepitiieches EQICiitofitgueriah are Execited EREBIB#miegueries have not yet run,
C ; : [ o
A I e R i Conctions
pasdipuiatioatheiiabiore disclosed hel®e. created for this express

purpose. The ConditionClasses table defined previously can simply be
modified to include query text as shown in pseudo code below. 5
--ConditionResults Table -~

---- Pref. Class 1d, Cond. Class Id, Class Name, Query Text

--Boph Migimekdeh séteatt id, Cdnwgntd dPref. Id, Event Id 10 from
EmailEvents E, ConditionValues CV where E.Sender = CV.ParamValuel
AND CV.Cond.Classld = 1 AND required conditions 15 1 2 MailContains
select 1, Cond. Id, Pref. Id, Event Id from EmailEvents E,
ConditionValues CV

As mentioned previously, one of the aspects of the present invention isto
present a declarative programming system that allows exposure of a one-at-a-time
model to developers of condition functions but which ultimately crafts conditional
class queries that execute in a set oriented manner to take advantage of database query
efficiencies. Accordingly, one-to-one condition class declarations can be transformed
into queries. For instance, in EmailEvents an end-user preference can make an action
dependant on the sender of an email (e.g., Jack’s P1). Thus, an end-user via a user
interface could write MaillsFrom(Mary). When executing preferences, however,
system 700 would execute database query representative of a users condition
statement. For example, the system could execute the following SQL query statement

in lieu of the user declaration where CV.ParamValuel=‘Mary’:

SELECT 1
FROM EmailEvents E, ConditionValues CV
WHERE E.Sender = CV.ParamValuel;



where E.MessageText like '%' + 20 CV.ParamValuel +'%' AND
CV.Cond.Classld =2 AND required conditions

Y S0 1 1 T
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.. Stare them i138 BleT AdigRudgbepestdie,1a G thlie:, doesindd NExata e freated for

AT B Ao Rl e b oy e

--modified te-clude guery-text-as-shown-n-pseudo- code-bel oWz ------ - - oo
---- 5 Once all of the tables 710 have been defined, preferences can be
evaluated against such data so as to populate a results table 730 and
thereafter-exectite-actions-assoctated therewith-Preferences ean-be-------------

eﬁ&Pﬁ%@ﬁ 8Vé%l@&l?&l%a%%%§ can berﬁ)e totfe 2 processed

by employing one or more procedures, which ca as data in
data-store-150-and-constructedtipon-demanttin-aceordance-with-an---------------

aspectllo of theL present mvw& ﬁever Cf%ﬁ& ?E'H) qad

to evaluating conditions and pre ences and then populatlng e resu ts
table, for instance with preferences and milimﬁmﬁda‘w@gtwﬁe@mdth@nValU%
prsference evaluates to true such that execution of associated actions

can be commenced. For example, the following procedure can be

employed to evaluate or query conditions &t érSeadents VaPeramV aluel
ConditionResults table, which can subsequagtyRe eyaltaied g Lqpulate
results table 730. create proc NSStoreResultsIntoResultsTable
@conditionClassld int 20 AS declare @quélDaeshiieceeB)ditigils number
could be much larger select @query=Query_Text

1 2 MailContains select 1, Cond. Id, Pref. I1d, Event 1d
from EmailEvents E, ConditionValues
CVv
where E.MessageText like '%' +
CV.ParamValuel + '%'
AND CV.Cond.Classld = 2
AND required conditions

3 6 TargetPrice  select 1, Cond. Id, Pref. Id, Event I1d
from StockEvents S, ConditionValues
CVv
where S.Price > CV.ParamValuel

44



from ConditionClasses where conditionClassld = @conditionClassld 25
insert ConditionResults exec (@query) return (0) Furthermore, it should

MS306693126 appreciated that the above procedure could be employed with a loop
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such that all condition queries are executed. However, it may be 30
preferable to invoke the above procedure once for each condition so as to
allow incremental condition evaluation. O r
evaluated another procedure can be utlllzre}%qﬁ 0 eva uate pré)%%i%?nges
which are often conditions with Boolean opéiBtoegutietechaditionn. 45
MS306693.26 As with all the herein described procedures, there are a
multitude of different ways in which procedures can be written depending
on, inter alia, programmer style, efficiency, and the nature of the

constructgal IANes: tﬁé’ DI 225 %!%canéﬁe { tﬁ;ﬂé\%rm geetal be?)&Wa&%d

provided as an examp e a query accor ance
wmmcdam thepre gontiaesnitizsnte tebld (Stbaprbtisecaaties exeshitigtions

I:%ﬁéé‘ il é?é]’ic%‘é?ﬁ'%%%?&ﬂ{ QA6 daﬂ@lgg ueries can

evaluates rent AN roups of a preference | crement rather tha

mte ew@l@e&@@ﬂc&mbW&M@ﬂmmmemm@ﬂWr@mhlch can be stored

o SRR s S oplte o

(9l tlae prepeitioneauen. fm/aha@cedwmnber\d@ea@dvﬁeﬂdawaﬂmg

A | L .
prgoocp u@é@\%ﬂc& to pro %ﬂrows W M aég ttagt}]%ﬂ%%%‘ a few ith
eysergyRRces anskbviiiial ibeioalinpovbetnepieerefeseneravalugtes to true such that

CORRLROITSH LB IR LAGHIEAPHB YR EAP chapplo, the following

procedure can be employed to evaluate or query conditions and store resultsin a

ConditionResults table, which can subsequently be evaluated to populate resultstable
730.

create proc NSStoreResultsl ntoResultsTable

@conditionClassld int

AS

declare @query varchar (255) -- thisnumber could be much larger
select @query=Query Text

from ConditionClasses

where conditionClassld = @conditionClassld

insert ConditionResults exec (@query)

return (0)

Furthermore, it should be appreciated that the above procedure could be employed
with aloop such that all condition queries are executed. However, it may be
preferable to invoke the above procedure once for each condition so asto alow
incremental condition evaluation. Once all the conditions are evaluated another
procedure can be utilized to evaluate preferences, which are often conditions with

Boolean operators there between.



25111100 --From (Mary) 121 100 -- Contains (CA)
-------------------------------------------------- 30 There is an AND between these

M S306693@@ conditions in Preference 1. Consequently, this preference will
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evaluate to true only if both the above conditions are true. Both these
conditions belong to the 1" ANDGroup whose condition count is 2.

D R A S BB

--ways-i-which-procedures can-be-wiitte depedbng o i rtesfalidy, Bragnamoiner style,

AQH%{&W% {‘h% r]iailtﬂg 8‘f %gc%ﬁé)&é&% tgb&ei 0 'f&){t gumgs&s of understanding the

------------------------------------------------- rthe group by is
perfaede; hetoyesthrovialkshaagrexample of aquery that can be utilized in

(FrefnoiedANDDBTEUeEff et guesy fopcedureDdepsachivid cRevEheiepk
_ . i M : _
i o e S Y R

730. Example 2: Assume that the ConditionResults Table has the

fo ' . Cond. Id, Pref. Id, Event Id
__%?é@@%ﬁﬁg%@@_ﬁ%&@“ 132101 -- From (Bob)

from ConditionResults C, AndGroupMemberShip A
where C.condld = A.condld
group by C.eventld, C.prefld, A.AndGroupld
having sum (C.Bool) = (select ConditionCount
from AndGroups A2
where C.Prefid = A2.Prefld
and A.AndGroupld = A2.AndGroupld)

To clarify how the above procedure worksto produce rows for the final result table

730 afew examples are provided below.

Example 1:

Assume that the ConditionResults Table has the following two rowsiin it.

Bool, Cond.Id, Pref.ld, Eventld

1 1 1 100  -- From (Mary)
1 2 1 100 -- Contains (CA)

There isan AND between these two conditions in Preference 1. Consequently, this
preference will evaluate to true only if both the above conditions are true. Both these

conditions belong to the 1% ANDGroup whose condition count is 2. Therefore,
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142101 -- Contains (IA) 30 There is an OR between these two
conditions in Preference 2. Thus, this preference will evaluate to true only

M S306693ip&ither of the two conditions are true. These 47 MS306693.26 conditions
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belong to the 2nd and 3rd ANDGroups respectively and whose condition
counts are both 1. Therefore, when the above table is joined with the

ANISIHRMBTOETER fafle 1R ROKIRRBISMERHLR:R 8Bl SRR lHhing

AL EEUME - emmmmmmm e 1321012 1421013 10

After the above table is grouped we get,

---------------------------------------------------------- sum (Bool), Pref. Id, Event Id,

ABdQlrdigid. 16, Pr2f10d, Bvenk | tpAIGroupld

--------------------------------------------------------- 20 Both the above rows will
satisfy the having clause and hence after the distinct is applied we find
that the preterenceXPref. P& 2, Edent Id = 101) will be copied into result
tabje 703. Example,3: 25 Egxthis final example, assume that the
ConditionResults Table has the following two rows:
----------------------------------------- Boeot;Cond. Id, Pref. Id, Event Id
Ry 301137102 -- From (Bob) 1 14 7 102 --
Contains (Work) =----==-=-mmmmmmm oo

After the group by is performed, we get the following row

sum (Bool), Pref. 1d, Event I1d, AndGroupld

2 1 100 1

Now (Pref. 1d, ANDGroupld) form a key for the ANDGroups Table.
The look up there provides a condition count of 2, which is equal to sum (Bool).
Therefore the preference is true and it can be added to the result table 730.

Example 2:

Assume that the ConditionResults Table has the following two rows:

Bool, Cond. Id, Pref. Id, Event Id

1 3 2 101  -- From (Bob)
1 4 2 101  -- Contains (I1A)

There isan OR between these two conditions in Preference 2. Thus, this preference

will evaluate to true only if either of the two conditions are true. These
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48 MS306693.26 Recall that the condition on preference 7 really was
From (Bob) and !Contains (Work). 5 In the presence of NOTSs, the 1 in the

M S306693.28cond row above is changed to a -1 in accordance with an aspect of the
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present invention. The following is an exemplary query that provides such
functionality: update ConditionResults 10 setBool=-1 where cond. Id IN

A A A SR 0o

theogoisgrshotlid.retbencior, flalsen mwmueaatthe isjoovesl taliletbecomes:
ArdGTopMeT B e ey Ry el il S

IContains (WOrk) ---------==-mmmmmmmmmm oo sum = 0 25 Both these
conditions belong to the 11th ANDGroup. From the ANDGroup table it
can be determined that the condition count of this preference (preference,
ARoG reapdl.isdl Peihdd, &vert, ieh Aodsrailptdsult from the preference
evaluation query. Notice, however, that if the second row was not in the
conditionResults table, we would have a sum of 1 (= 1) and preference 7
would have evaluaZed to trli8]l 30 Aftét the result table 730 is populated
pre&erence@ctlonszcan be cuted. ;Actions can be executed by the
information agent system or by an information agent application(s) by
retrieving-the-preference resutts-from-system-100 and acting upon them.
If actions are executed by applications and not the information agent 49
MS306693.26 system 100 actions can be retrieved from system 100
utilizeigheegeatahl®ingsiopedipsiggition or some other application. As

per system 100, a hosting service can be

sum (Bool), Pref. 1d, Event I1d, AndGroupld

1 2 101
1 2 101 3

Both the above rows will satisfy the having clause and hence after the
distinct is applied we find that the preference (Pref. 1d = 2, Event 1d = 101) will be
copied into result table 703.

Example 3:
For this final example, assume that the ConditionResults Table has the following two

rOWS:

Bool, Cond. Id, Pref. Id, Event Id

1 13 7 102  -- From (Bob)
1 14 7 102  -- Contains (Work)




provided by the system 100 for application action handlers that can
retrieve and execute actions. 5 Priority Actions and Context Analysis The
M S306693 fzdlowing discussion relates to a system and methodology to enable a
plurality of information associated with generated actions such as
notifications or messages, for example, to be automatically prioritized by
a grioriti t 0] iftal t r.system. Furthermore,
wﬁ%h@%ﬁéﬁ%@éﬁ YT‘())Jﬁr %ﬁﬁ@s%é@ zuﬁ% y of explanation focuses on
the priority of notifications and context analysis, it should be appreciated

that EF%?T%; (%q%&%ﬁ%mﬁ"%and context analysis in a similar

manner. riorities syste tilize classifiers that can be explicitly
and/or implicitly trained to prioritize one or more received messages

a [ I ' - -

5 O R T e e ol SO L i
inspootaaeevidt b arsdspegt sdttbe presen ey entigped b fobufidaginerhexenyplary
si%ej@g 9?.@@8&8&%%%&0@ 'kground monitor can be provided to
monitor a usSer's activities regarding message processing to further refine
or tune the classifier according to the user's personal decisions relating to

A RE- Other priorities classifications can involve
determinations relating to a loss associated with a time for delayed review
10 osgrBoeessing of the message. After messages or other notifications have
begpautomaaticaly QQi&{f’t&%,l Jisers can review more important
messages without gavmg to sort through a plurality of lesser important
and/or non-riRVeNeihessages. Messages can further be collected 25 into
one or more folders in terms of importance, wherein users can review
messages of similar categorized importance at a desired time. Other

sy=tehesrsoish i shawl drvematacinal deasrigstaenooniéTy zevis Aawiexerband

15 COMRORSALIAONGR CRAIBRo CHRAGRS QR SR  PRercfore, the
sinks (e.g., mobile phone, hand held computer) based upon the
debayaitatEhesaies-or example, if an e-mail message were 30
determined to_be of high.importance, the information agent system 100
can determine if the user is presently at their desk to receive the
mBeshgeongl.riek, Rrfd. Adtifvafoldl platform can re-direct the message to a
maost likely_communications device currently 50 MS306693.26 at the

disposal of the user such as a cell phone or home laptop computer,
20 whérein thE user cén be nd#ied of tFMHBRMant or urgent message.

-1 14 7 102  -- !'Contains (Work)
sum=0
25 Both these conditions belong to the 11" ANDGroup. From the ANDGroup table it

can be determined that the condition count of this preference (preference,
ANDGroup) is1. Since0 # 1, no rows will result from the preference evaluation
query. Notice, however, that if the second row was not in the conditionResults table,
we would have asum of 1 (= 1) and preference 7 would have evaluated to true.

30 After the result table 730 is populated preference actions can be executed.
Actions can be executed by the information agent system 100 or by an information
agent application(s) by retrieving the preference results from system 100 and acting

upon them. If actions are executed by applications and not the information agent
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Referring to Fig. 7, a system 700 illustrates a priorities system 712 and
notification action architecture in accordance with an aspect of the present

MS306693ip&ention. 5 The priorities system 712 receives one or more messages or
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notifications 714, generates a priority or measure of importance (e.g.,
probability value that the message is of a high or low importance) for the

a i 5 i ¥ s wit -
i e S R
detali batiow oclsmvifietisec apdbeatmmstrive feal systieral08dadid<di g serviEoslybe
assiar L _ F I

oo BT o BT A ER oo R e ana
pexeabittgctiristhe message belongs in a category of high, medium, low

or other degree category of importance. The messages can be
automatically sorted in an in box of an e-mail program (not shown), for

exuoplty Actiomi@ntdGhatestéxnahvsibcategory of 15 importance. The
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present invention, a information agent 25 system 717 (100 In Fig. n

benshapiieidciH bR npd fie Prieitizee peioritas e eeivednmessarsaecording to a
PTIOPHEE ThiPGREAGE R thO 0&Lr KR Mﬁ@'ﬂ&ﬁi'&ﬁﬁcﬁ&%ﬁ?ﬁ@ﬁ%@sﬁﬁ%@% high,

As will be described in more detail below, the IA system 717 can be
a@m@mdove@ém@ehdegrmﬁemm@mgwﬂ@am acheakef gEarspias or types of
" QRAIRE HE RN i B HefRetor ROBHEIR SR bk GNP IRoATRLan be
example, the IA system 717 can determine 30 a communications modality
(@@Ytﬂﬂﬁéﬁmﬁmfﬁfﬁiéﬁﬁé’mﬂcﬂm@ EWQGWQrmB@ tefusther refine
Peronatie eiabAer Stehid RPN N 95 U BRI ikaing RS Hebge
attention of the user. If a high-importance e-mail were received, for

exappiiante Aheyeniiieyass Heabions eV RupsIReaTisalieas setatng to a
SToM230RPRaARitH ERRUESH by BE BRERASISIBABRIRG W REAReSiRke! 18

associated with the user. If a o _ o
After messages or other notifications have been automatically prioritized,

users can review more important messages without having to sort through a plurality
of lesser important and/or non-relevant messages. Messages can further be collected
into one or more folders in terms of importance, wherein users can review messages
of similar categorized importance at adesired time. Other systems such as an
information agent system 100 (e.g., via notification component 180) can direct the
messages to one or more notification sinks (e.g., mobile phone, hand held computer)
based upon the determined priority. For example, if an e-mail message were
determined to be of high importance, the information agent system 100 can determine
if the user is presently at their desk to receive the message. If not, the notification

platform can re-direct the message to a most likely communications device currently
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lower priority message 716 were received, the IA system 717 can be
configured to leave the e-mail in the user's in-box for later review as
MS306693.d6esired, for example. As will be described in more detail below, other
routing and/or alerting systems 719 may be 5 utilized to direct prioritized
messages 716 to users and/or other systems. In the following section of

h ption, ) it £ il .
RS i b B IS Sy Y, Fan e
geraratiohafigiifoitiebtieri toptstast destcge@dessageen be employed in
o i o atian ol _ R
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text classification approaches include Bayesian networks, decision trees,

afefeshiabristnt baReitRngso T e Ged el Ry iaarolsierspabaied\ith the degree
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inclusive of statistical regression that is utilized to develop models of _
p@@ﬂtwl&w@mﬁmmﬁﬁéé@ Giﬁ@t?ésﬁﬁ}@tﬂdﬁ'%pp%mw&o?m@ém@ audio
(Sl WEIER cﬂ?lﬁfﬁé'(é deesioQtArg I B Bsed @Rt dReeiiien 820k a

is to be appreciated that other classifier models may also be utilized such
20 aS'REREE Payieg, aigrreNi oriy dismbpeare Ecapivast kR Bl dAFafepARS derdligh priority
SHMSFECHGRNHSWEOV R GA BRI RINEW. RBaeR MIHKIRG 8B tRbol for
constructor and feature selection module 826. A 52 M83066§3.26 Y
high priority, green and non-blinking alert symbol indicating medium priority

message has been received).
According to another aspect of the present invention, a information agent
25 system 717 (100 in Fig. 1) can be employed in conjunction with the priorities system
712 to direct prioritized messages to one or more notification sinks accessible to
users. Aswill be described in more detail below, the A system 717 can be adapted to
receive the prioritized messages 716 and make decisions regarding when, where, and
how to notify the user, for example. Asan example, the |A system 717 can determine
30 a communications modality (e.g., current notification sink 718 of the user such asa
cell phone, or Personal Digital Assistant (PDA)) and likely location and/or likely
focus of attention of the user. If a high-importance e-mail were received, for

example, the |A system 717 can determine the users location/focus and
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classifier is a function that maps an input attribute vector, x = (xl, x2, x3,
x4, xn ), to a confidence that the input belongs to a class - that is, f(x) =

M S306693eenfidence(class). In the case of text classification, attributes are words
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or phrases or other domain-specific attributes derived from the words
(e.g., parts of speech, presence of key terms), and 5 the classes are
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statistical selection téchnique. hese smaller 25 descriptions then serve
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of nonlinear SVMs include polynomial classifiers and radial basis
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order to 30 analyze the groupings and associated categorles in the data

51878 wrﬂ@rd@amnaum@b@dh%@aglr@m@%@w@w neHiR A ter 820,
ClasmeTAe RYMGIERATHY ?@Pij@s!éﬂntéﬂ(ﬂ @Hé%%@é%é%fé&ﬂﬁ&éﬂﬁd&ﬁ‘ed after

categories can be repreSented as a vector of feature weights, w, wherein

tHbrCka e $20-erlpon cRsiRelhie fisledtienthg classifier 820, for example,

via a background monitor 834. Specific description is made herein with reference to
an SVM classifier, for exemplary purposes of illustrating a classification training and
implementation approach. Other text classification approaches include Bayesian
networks, decision trees, and probabilistic classification models providing different
patterns of independence may be employed. Text classification as used herein also is
inclusive of statistical regression that is utilized to develop models of priority.
According to one aspect of the invention Support Vector Machines (SVM)
which are well understood are employed as the classifier 820. It isto be appreciated
that other classifier models may also be utilized such as Naive Bayes, Bayes Net,
decision tree and other learning models. SVM'’s are configured via alearning or

training phase within a classifier constructor and feature selection module 826. A
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MS306693.26 category. When the weights w are learned, new texts are
classified by computing the dot product of x and w, wherein w is the

M S306693.2ector of learned weights, and x is the vector representing a new text. A
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sigmoid function may also be provided to transform the output of the SVM
to probabilities P. Probabilities provide comparable scores across 5
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higher-level distinctions made 30 available, such as phrases and parts of

s@@@u_i.rmgg'@bimﬁwﬂamﬁqﬁm@q@%@@g@@i@wﬂhﬁpi@dﬁ@emnumber of
selected according to a smaller number of features based on afit to the categories.
The fit to the category may be determined via mutual information, information gain,
chi-square and/or substantially any other satistical selection technique. These smaller
descriptions then serve as an input to the SVM. It is noted that linear SVMs provide
suitable generalization accuracy and provide suitably fast learning. Other classes of
nonlinear SVMs include polynomial classifiers and radial basis functions and may
also be utilized in accordance with the present invention.

The classifier constructor 826 employs a learning model 832 in order to
analyze the groupings and associated categories in the data store 830 to “learn” a
function mapping input vectors to confidence of class. For many learning models,
including the SVM, the model for the categories can be represented as a vector of

feature weights, w, wherein there can be a learned vector of weights for each
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M5306693.26 Feature selection for text classification typically performs a
search over single words. Beyond the reliance on single words,

M S306693.@emain-specific phrases and high-level patterns of features are also
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made available. Special tokens can also enhance classification. The
quality of the learned classifiers for e-mail criticality, for example, 5 can be
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may include a Sequential Minimal Optimization technique as well as other
techniques. Asdepicted in Fig. 9, atext input 936 that has been transformed into an
input vector x is applied to the classifier 920 for each category. The classifier 920
utilizes the learned weight vectorsw determined by classifier constructor 926 (e.g.,
one weight vector for each category) and forms a dot product to provide a priority
output 938, wherein probabilities P may be assigned to the input text 936 indicating
one or more associated priorities (e.g., high, medium, low).

Referring back to Fig. 8, training of the text classifier 820 as represented by
the arrow 822 includes constructing the classifier in 826, including utilizing feature
selection. Inthe explicit training phase, the classifier 820 can be presented with both
time-critical and non-time-critical texts, so that the classifier may be able to
discriminate between the two, for example. Thistraining set may be provided by the
user, or astandard or default training set may be utilized. Given atraining corpus, the
classifier 820 first applies feature-selection procedures that attempt to find the most
discriminatory features. This process employs a mutual-information analysis.
Feature selection can operate on one or more words or higher-level distinctions made
available, such as phrases and parts of speech tagged with natural language
processing. That is, the text classifier 820 can be seeded with specially tagged text to

discriminate features of atext that are considered important.



PAST TENSE INFORMATION These include descriptions about events
that have already occurred such as: We met, 5 meeting went, happened,

MS306693@6t together, took care of, meeting yesterday. 10 FUTURE TENSE
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INFORMATION Tomorrow, This week, Are you going to, 15 When can
we, Looking forward to, Will this, Will be. 20 MEETING AND

together CTHaR e SN oA e e Ehed ) 8 s

meetisy, Blewnd)thanda plee arosingle 3ORE SIohe BBpENTER Fses@digh-level

RGeS a R e
classification. The quality of the learned classifiers for e-mail criticality, for example,
can be enhanced by inputting to the feature selection procedures handcrafted features
that are identified as being useful for distinguishing among e-mail of different time
criticality. Thus, during feature selection, one or more words as well as phrases and
symbols that are useful for discriminating among messages of different levels of time
criticality are considered.

Asthe following examples illustrate, tokens and/or patterns of value in

identifying the criticality of messages include such distinctions as, and including

Boolean combinations of the following:

INFORMATION IN A MESSAGE HEADER
FOR EXAMPLE:

TO: FIELD (RECIPIENT INFORMATION)

Addressed just to user,

Addressed to afew people including user,

Addressed to an alias with a small number of people,
Addressed to several aliases with a small number of people,
Cc’d to user,

Bcc:'d to user.

FROM: FIELD (SENDER INFORMATION)
Names on pre-determined list of important people, potentially segmented into a

variety of classes of individuals, (e.g., Family members, Friends)
Senders identified as internal to the user’ s company/organization,
I nformation about the structure of organizational relationships relative to the user
drawn from an online organization chart such as:
Managers user reportsto,
Managers of the managers of users,
People who report to the user,

External business people.
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At 12:00. QUESTIONS Words, phrases adjacent to questions marks (7)
5 Indications of personal requests: Can you, Are you, Will you, 10 you

MS306693ease, Can you do, Favor to ask, From you. 15 Indications of need: |
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need, He needs, She needs, I'd like, 20 It would be great, | want, He
wants, She wants, Take care of. 25 TIME CRITICALITY happening
soon, right away, deadline will be, 30 deadline is, as soon as possible,

ng&@ﬁﬁig@g&q“g@@hﬂgﬁéﬂon, 57 M5306693.26 done right away,

These include descriptions about events that have already occurred such as.
We met,

meeting went,

happened,

got together,

took care of,

meeting yesterday.

FUTURE TENSE INFORMATION
Tomorrow,

This week,

Are you going to,
When can we,
Looking forward to,
Will this,

Will be.

MEETING AND COORDINATION INFORMATION
Get together,

Can you mest,

Will get together,
Coordinate with,
Need to get together,
See you,

Arrange a meeting,
Liketoinvite,

Be around.

RESOLVED DATES
Future vs. past dates and times indicated from patterns of text to sate dates and times

explicitly or typical abbreviations such as.
On 5/2,
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this soon, by [date], by [time]. 5 IMPORTANCE is important, is critical,
Word, phrase + !, 10 Explicit priority flag status (low, none, high).

MS30669326NGTH OF MESSAGE Number of bytes in component of new message.
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15 SIGNS OF COMMERCIAL AND ADULT-CONTENT JUNK E-MAIL
Freell, Word + !!l, Under 18, Adult's only, 20 Percent of capitalized

WE& .pgreent non-alphanumeric characters. It is noted that the word or
phrase groupings depicted above illustrate exemplary words, groupings,
or phrases that may be utilized from which to conduct 25 classifier

ﬁﬁ %e appreciated that other similar words, groups, or phrases
ent invention is not limited to

the llus e ex é@rﬁ%ﬁg&gﬁ eferring to Fig. 8, implicit

training of the classmer 820 as represented by the arrow 824, can be

C(PH '65{%(?1 gf n|tor %}?&gser work or usage 30 patterns via the

ckgroun at can reside on the user's desktop or mobile
c@aplymr,, for example For example, as users work, and lists of mail are
remgwgg it can be assumed that time-critical messages are read first, and
lower- priority messages are reviewed later, and/or deleted. That is, when
phé%lérymd with a new e-mail, the user is monitored to determine whether
s,éﬁ[a mediately opens 58 MS306693.26 the e-mail, and in what
eletes the email without opening, and/or replies to the e-mail
ref ey ioa short amount of time. Thus, the classifier 820 is adapted

Slﬁ%gor to ask,

From you.

Indications of need:
| need,

He needs,

She needs,

I'd like,

It would be great,

| want,

He wants,

She wants,

Take care of.

TIME CRITICALITY
happening soon,

right away,
deadline will be,
deadlineis,

as soon as possible,
needs this soon,

to be done soon,
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that a user is monitored while working or operating a system, the classifier
is periodically refined by training in the background and updated for

MS306693shancing real 5 time decision-making. Background techniques for
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building classifiers can extend from those that update the classifier 820
with new training messages. Alternatively, larger quantities of messages
Cc e gath , Wherein new filters are created in a batch process, either
p?raﬁec{% s%%g dule, per the number of new quantities of messages
atinistsedrto the training set, and/or combinations. For 10 each message
in t into the classifier, for example, a new case for the classifier can
be’creat€d. The cases are stored as negative and positive examples of
teyyd timaet] .are either high or low priority, for example. As an example, one
or more low, medium, and high urgency classes can be recognized such
that the probabilities of membership in each of these classes are utilized
td MUaRIANEECted criticality. 15 Larger numbers of criticality classes can
bésurijpasthnd, seek higher resolution. For example, as illustrated in Fig. 9,
aig%mif@]set of messages 940 (e.g., very high, high, medium, normal,
low, very low, etc.) can be initially employed to train a classifier 942, such
thatarekaptirasectdssification is achieved, as indicated at 944, wherein new

Bt Iﬁ ifi R %d%&oﬁ _umber of examples resolved by
the ‘iramﬁ?féo get A%agln T(fig. 9, thréerg?})(r:]h categories are illustrated for

exemplary purposes, however, it is to be appreciated that a plurality of
Qﬂgﬁ/‘%@g&@ rained according to varying degrees of desired

?nﬁltﬂﬂf?g AlHSE Ahe Wﬁ%@%ﬁ 944 may be labeled
tagge aﬁglysorte into one or more foldérs 946, for example, ’

according to the priorities assigned by the classifier 942. As will be

degeripeincRaR RS9l DAlBYAIE PRSHRT BT HSR R ATer be

uqﬂ}ég!q,by subsequent systems to make message format, delivery and
modality determinations to/for the user. According to another aspect of
th&/@identibn, an estimation of a number or value can be achieved by
mlgﬁggri{@, a user interact with e-mail, for example, rather than labeling
the case or message as one of a set of folders. Thus, a classifier can be
3é\dulitfedY, to be updated but have a moving window, wherein cases of
%}m%%ﬂt are newer than some age are considered,
as specified by the user. For example, a constant rate of loss associated
witar egat dernptRhABvIBRy 6 IChResieges is referred to as the expected
criticality (EC) of the message, wherein, 59 MS306693.26 EC = Cd (H1)

p(HLIEd)
It is noted that the word or phrase groupings depicted above illustrate

exemplary words, groupings, or phrases that may be utilized from which to conduct
classifier training. It isto be appreciated that other similar words, groups, or phrases
may be similarly employed and thus the present invention is not limited to the
illustrated examples.

Furthermore, sill referring to Fig. 8, implicit training of the classifier 820, as
represented by the arrow 824, can be conducted by monitoring the user work or usage
patterns via the background monitor 834 that can reside on the user’s desktop or
mobile computer, for example. For example, as users work, and lists of mail are
reviewed, it can be assumed that time-critical messages are read first, and lower-
priority messages are reviewed later, and/or deleted. That is, when presented with a

new e-mail, the user is monitored to determine whether he or she immediately opens
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wherein C is a cost function, d is a delay, E is an event, H is the criticality
class of the e-mail, and EC is expressed as the sum over the likelihood of

MS306693 & class(es) weighted by the rate of loss described by the cost function C
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for the potential class(es). 5 As an example, still referring to Fig. 9, the
text, such as an e-mail message, 936 is input into the classifier 920,
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this term is employed by the classifier 1020, 1120 to assign such priority

tooe f4Q- slithiasathecesioh Sgegenes2ee e rAledSapexerrigiaty BHPBeeS,
definrddn 1er81s BE adpRsiBTIRR QN F 2RI RIes 9 tegories may be trained

according to varying degrees of desired importance. Asillustrated, the new messages

944 may be labeled, tagged and/or sorted into one or more folders 946, for example,
according to the priorities assigned by the classifier 942. Aswill be described in more
detail below, the assigned priorities may further be utilized by subsequent systemsto
make message format, delivery and modality determinations to/for the user.

According to another aspect of the invention, an estimation of a number or
value can be achieved by monitoring a user interact with e-mail, for example, rather
than labeling the case or message as one of a set of folders. Thus, a classifier can be
continued to be updated but have a moving window, wherein cases of messages or
documents that are newer than some age are considered, as specified by the user.

For example, a constant rate of loss associated with the delayed review of

messages is referred to as the expected criticality (EC) of the message, wherein,
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specifically, priority can be defined in terms of the expected cost in lost
opportunities per time delayed in reviewing the text after it has be

MS306693@8:eived. That is, the expected lost or cost that will result for delayed
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processing of the text. The loss function can 5 further vary according to
the type of text received. For example, a general case is illustrated in Fig.

12, which is a graph 1254 of éli@e— ég,h&lﬁczonj pendent on the
priority of a text. In the graph 532; thirle! RnCr S, the cost of not
having reviewed a text also increases. However, the cost increases more
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assifier, or the most likely Eg;)rity class the text applies to, also

bd648 biattAee Brrpeesntird R Bsi Y. PARERatheyedieRe aoabaers input into
CHHE 3| dNEIE T BIRBAS LR MRS oS ERISETIREuH Athe
can be written as: n EL p(critical,)C(critical,) 61 MS306693.26 wherein
Elikel theoeiipaictarit s beligmehizes igef BroBapiRy W Yext has the
For example, referring to Figs. 10 and 11, the diagrams illustrate a scheme
wherein texts 1036, 1136 are categorized into low, medium, and high priority. As
described above, a plurality of other training sets may be employed to provide greater
or higher resolution distinctions of priorities. Thetext classifier 1020, 1120 istrained
by a group of texts 1047, 1147 that are high priority and a group of texts 1048, 1148
that are low priority, and by a group of texts 1150 that are medium priority. Thus, the
text 1036, 1136 to be analyzed is input into the classifier 1020, 1120, which outputs a
scalar number 1049, 1149, that can measure the likelihood that the text being
analyzed is of high priority, if so desired, or medium priority or low priority, for
example. The classifier 1020, 1120 is also able to output a class 1152, which
indicates the class of low, medium, or high priority that the text 1136 most likely falls
into. Further classes can also be added if desired.
The present invention is not limited to the definition of priority asthistermis

employed by the classifier 1020, 1120 to assign such priority to atext such asan e-
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criticality if, C(critical;) is the cost function for text having the criticality i,
and n is the total number of criticality classes minus one. The cost

MS3066932é1ctions may be linear or non-linear, as has been described. In the case
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where the function is linear, the cost 5 function defines a constant rate of

loss with time. For non-linear functions, the rate of loss changes with
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generally auser can do about it. This situation is better approximated by a non-linear

cost function, as depicted in Fig. 13. Inagraph 1362, a cost function 1364 rapidly
increases until it reaches the time of the meeting demarcated by the line 1366, after
which it rapidly decreases. Depending on a message’ s type, the cost function can be
approximated by one of many different representative cost functions, both linear and
non-linear.

Thus, as has been described, the priority of atext can be just the likelihood
that it is of one of a plurality of priorities based on the output of a classifier, or the
most likely priority class the text applies to, also based on the output of the classifier.
Alternatively, an expected time criticality of the text, such as an e-mail message, can

determined. This can be written as:;

EL=> p(critical,)C(critical;)
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structures, and so forth, with words that have been found to be particularly
useful for certain users can be searched for and utilized in the

MS306693dassification process. A combination of two features is referred as a
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doublet, whereas a combination of three 5 features is referred to as a
triplet, and so forth. The combination of features can enable improved
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features may be modified depending on the origin of the sender, and/or

the language in which the FfessR(gei isalgnei caigsbitication may vary

d on different J‘olde s in.which messages 25 are stored, as well

o R T P e L CAOR ) B S A Lghbon of
clagsifipptisadcantioal ipgrisrmed on instant messages, and other sources of
information, such as stock tickers, and so forth. In general, a

sender-recipient structugal ieﬁapmalmlm,a)ﬁbenmnﬁ;gnemﬂ in the

classification process. If the User is substantially the only recipient of a
mebeeaie | foithadi meaaple béhene tieis ewesgs Huyedowyriestconsidered as more

e oA gRata 280 P A ARG RGBT Bich s

message sent to a Sma | number o people ma € more Importan t ana
mess ayessapesh phi theouseces Whﬂiectbplélmm\oabovedmwadcmpmmnty as

ﬁ@'ﬁ%é@@%éﬁs&ﬁ& IR ERRSS IR SR LR A B HERARE RS GRIe, this
can be accomplished by labeling a set of training folders. “High Importance” all the
way down to “Low Importance” wherein a measure of “expected importance” can be
determined. Another metric can be based on a semantic label, “messages that | would
wish to hear about within 1 day while traveling” and to determine a measure for
prioritizing messages for forwarding to atraveling user. Furthermore, one utilized
metric is urgency or time-criticality, as it has clear semantics for decision-making,
triage, and routing. Inthis case, the classes are labeled according to different levels of
urgency and computed as an expected urgency for each message from the
probabilities inferred that the message is in each class.

Extensions to criticality classification, as described in the previous section, can

also be provided in accordance with the present invention. For instance, classification

can include an automatic search for combinations of high-payoff features within or
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on whether the sender's name is recognized. Criticality may also be
assigned depending on whether the sender is internal or external to the

M S3066932gyanization of which the user is associated. Other distinctions that
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maybe considered in classification include the length 5 of the message,
whether questions have been detected, and whether the user's name is
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penaphatepsaves clsssificaiororganization chart, may also be considered in

the C'as%ge%iﬁ&ﬁ{)%cﬁ?alga ‘?gi Q‘g{ﬁ&&%ﬂﬂfh %é'l%@&?ﬁé?é' Bl F6ex g that

are descri that provide ermination when to alert the user of a
higinpbeisriaymexingoNiexamprethe ekssifiat. et senkblirsdbe dassifiey tigh routinely
PRGHE QP A0 L8R A UAREES I GRIKL R GIERIBLENR 2 threshold
determined by decision-theoretic reasoning. That Is, beyond knowing

about tintdagsificatinteeaaghes, e isastsloinipe detier mingticia efihe date anertisne of

R R s SRR U S L R
cumeseaga shebetdpeddi ieed byl toeletass HBoubanetamp! erithaxleatorssagsigned may
g . el vari Mo oo .
o Bl B oS ek, s

pledoth mlﬁ@étmae,th@céwﬂpw, Tihig _Qﬂ@tégeﬂmi assi_ﬁ@rréOdm inWEaved
SoREANGES B8 YA AGest AL AP USS e e g9 4RP & ReiRrion

on the total loss. This policy would specify that a system should generate

afasIbR baseth an detinpekibe soerarehareheCarsiegena eehes flae event isin
MRS SSCRSISSO RIf FeSRRETISH N PLSARES L‘i’%i'h%atréﬂ_%%c{%ﬁ&%s the

can be a cost-benefit analysis based on more complete decision- 30

thRSDESI S ASfENPERe KUl Me Nhefutire/when teAemg s ifheselh NEVA is
the net expgciedl Yalitis & s BT pE Ay S SH6F RSN ALLE Of AIBERS: For

ECAis the expected cost of alerting, and TC is the transmission cost
aS%amAle P AFDa AN oa igrahe Bl g [edetermine how important a message

is by the sender’ s location within the chart. Linguistic features may be integrated into
the classifier. To accommodate different languages, the features may be modified
depending on the origin of the sender, and/or the language in which the message is
written. Classification may vary depending on different folders in which messages
are stored, as well as other scaling and control rules. In addition to e-mail and other
sources, classification can be performed on instant messages, and other sources of
information, such as stock tickers, and so forth.

In general, a sender-recipient structural relationship may be considered in the
classification process. If the user is substantially the only recipient of a message, for
example, then this message may be considered as more important than a message sent
to asmall number of people. Inturn, amessage sent to a small number of people may
be more important than a message on which the user is blind-copied (bcc’ed) or
carbon-copied (cc’ed). With respect to the sender, criticality may be assigned based
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MS306693.26 In general, a user should be alerted when a cost-benefit
analysis suggests that the expected loss the user would incur in not

MS306693@iewing the message at time t is greater than the expected cost of
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alerting the user. That is, alerting should be conducted if: 5 EL-EC>0
wherein EL is the expected loss of non-review of the text at a current time

f
curren ime H%I%gte%%ﬁ(g%ge&? %%eg@l]ge i rﬂé?/pg?e%%?és SIS thﬂ
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a Sl : ser 10 will often review the message on his or her
e R

own In . Therefore, in actuality, the user should generally be
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message. S 25 Increases in distraction can be represented by
the cost bF e aettsedierobihefiessT i ipmopiaeeswslase Aigsieited th@a@r@éde a

ARHNRHINBH AR Y6 P RENE L@é‘bﬂ%ﬁﬁ@ﬁ%@m RGNS F0 that

of other e-mail messages. EVA(M;, t), for example, refers to the value of

aleagag| &djb@ﬂd@bbﬁl@@iﬂigt@nﬂeﬁj%gwahmusenarﬂm:ﬁmlﬁewrgr@ter than
et ARG UG RANRI R A LS SRREr & OF B85 gﬁ%\tTQ%’%yéﬂo‘RHBWiﬁg

messages can be considered by summing together the expectéd value of
redBGHA G TREOPF AR MEBRE0ES: KdS afsA IBestane o wesideivhen to alert a user to

NEM@EMWH’I&@&%W%@%S& is not directly viewing incoming e-mail, for
example. In general, acog of distracting the user from the current task being
addressed to learn about the time-critical message is determined.

Alternatively, various policies for aerting and notification can be employed.
These policies can be implemented within a notification platform architecture, for

example, that is described in more detail below. Some of these policies include:

e Setting a user-specified upper bound on thetotal loss. This policy would specify
that a system should generate an alert when the total loss associated with the
delayed review of a message exceeds some pre-specified “tolerable” loss “X”

e Another policy can be a cost-benefit analysis based on more complete decision-
theoretic analysis, such as NEVA = EVTA - ECA — TC, wherein NEV A isthe net
expected value of alerting, EVTA isthe expected value of alerting, ECA isthe
expected cost of alerting, and TC is the transmission cost associated with

communicating a message.



MS306693.26 It is also noted that in order to determine the expect cost of
alerting, it is useful to infer or directly access information about whether

MS306693 P& user is present or is not present. Sensors can be employed that
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indicate when a user is in the office, such as infrared sensors and
pressure sensors. However, if such devices are not available, a 5

probabilily &%uﬁﬂﬁrﬁﬁéﬂ%%@ oMl %sih%gﬁﬂeﬁéfﬂ %%&%‘i;gs%{jé&%that

activity on the compu or example, such as the time sinc
olbtiseexpdchad lIsss tidkasan ozodl dacivityn Rottiesremd rg, thehoelssigg at timet is

obseesget o logs e | |
b e A S SR e, TR SR i

theoodsttedfiforwarding messages to the user by different processes. 10 It

is also important to know how busy e_lgégi% in making decisions about
interrupting the user with information about messages with high time
chivioaikin. L caithe expeectenh iy ofgipinfeveavtial deeisiirsiraakinghtdboeat, and EC is
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miessirtpadesmthet iodheprevBessettitassidbofasrintidence can be
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utiniessage laiakendieetiryiewiions. aeg., MBnysHeRod aedigiingndds tan be
degisigns. about interrupting a user, considering current activity, expected
time criticality of 25 messages, and cost of alerting depending on the
communications modality. FRyAl7 BElgq inBludes vakébles representing

the current location and the influence of that variable on activity and cos
ot IRERHARH Are S LR S RECAAINTR O FiReriRyENEg the weaﬁi%ﬁd&%éﬂe were

CopsipninBarisaARSasAtaporite lisarst & fiskaditpowhe foEEmggsagehiviths the
significant graphics content is forwarded to a us r.withé)ut the graphical
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threshqlds and ]parameters defining ?Eé)"des on fll rting. User presence
b é il

SRR ALIOR 1A SHAHARANGQN IERFasLElitg Irggsmitting the information.

Furthermore, information from several messages can be grouped together into
asingle compound alert. Reviewing information about multiple messages in an alert
can be more cogtly than an alert relaying information about a single message. Such
increases in distraction can be represented by making the cost of an alert a function of
the its informational complexity. It can be assumed that the EVA of an e-mail
message is independent of the EV A of other e-mail messages. EVA(M;,t), for
example, refersto the value of alerting a user about a single message M; at time t and
ECA(n) refers to the expected cost of relaying the content of n messages. Thus,
multiple messages can be considered by summing together the expected value of
relaying information about a set of n messages, wherein:

NEVA= " EVA(M,,t) — ECA(n).

i=1
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66 MS306693.26 example. Thus, a user can be enabled to input
thresholds on alerting for inferred states of activity and non-activity, for

M S30669328ample. Users can also input an amount of idle activity following activity
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wherein alerting will occur at lower criticalities. If it is determined that the
user is not available based on the time that substantially no 5 computer

Ivity i ) d .
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device, ana so forth. Fig. 19 illustrates a me nerating

prarithes egnaned e gmitnherentib diegistee sitisd) abedt avhetleep aodities reie a
am%&&?msﬁé?ﬁﬁ@gdﬁ‘é%}ﬂ 'tWPHPWIf]%fJgEﬂ%ﬁ% of EHTEH&?%%S;%one,

explanation, the methodology is'shown and ed as a serie acts,
it Spaekig Wyitiesoreenaner gbpiveritagiahanatherd asstinninbeyiehdkesses of

it ioy HaR FEURHAb AT 2RS0EA AG1S AN AHHGPRSEYAIR HRsitention, as

present invention, occar in different orders and/or concurrently with other

g&lﬂyﬁtﬁmﬁam éHoﬁnEmyQ%semméa@men@ee&&méptm%@@nin@@n
I the QHLNUBRARISIARS ARG APRAESIAGHIBRYF AIBSHIRIRIOR i S ted in Fig.
alternatively be represented as a series of interrelated states or events,
sdéh as in a state diagram. Moreover, not all illustrated acts may be

required,ipJenpiams BbA JORIBRSRPEY bas RtEANAE Y HOG RESEER lusers to

invention. 30 Referring to Fig. 19, a flowchart diagram 1974 illustrates a

MEEsSERD §)d HEheivife seniiess Arsagritiagdal eiencatizePreted chiidemidy and
WL Ry S TR RIHR N B @é@@@;ﬁ%ﬁﬂ%@%@@éﬁ%@a REfCERmple.

thereof assigned is received. data o
Figs. 16-18 are influence diagrams illustrating how such decision models can be

utilized to make alerting decisions. Fig. 16 displays a decision model for decisions
about interrupting a user, considering current activity, expected time criticality of
messages, and cost of alerting depending on the communications modality. Fig. 17
also includes variables representing the current location and the influence of that
variable on activity and cost of alternate messaging techniques. Furthermore, Fig. 18
is expanded to consider the costs associated with losses in fidelity when a message
with significant graphics content is forwarded to a user without the graphical content
being present.

Alternatively, decisions as to when and how to aert users can be made by
employment of a set of user-specified thresholds and parameters defining policies on

alerting. User presence can be inferred based on mouse or keyboard activity, for
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can be an e-mail message, or substantially any other type of data or text.
At 1982, a 67 MS306693.26 priority for the data is generated, based on a

MS306693d@ssifier, as has been described. Additionally, 1982 can include initial
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and subsequent training of the classifier, as has been described. The
priority of the data is then output at 1984. As indicated in Fig. 29, this 5
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be adapted to be sensitive to informatio t the location, inferre

aﬁqm @@m@ddpdh@ﬁti&h@tn@cwbtﬂmeltterﬁmpléetgmwmﬁmmtmﬁtgﬁm may
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sources. The m?ormatlon from an online%ﬁ5 calendar, for example, can be

a g5t tBIesRee PeTHei eeipRlrsdacinkertideisiemnds aiere ey i such
INfRAHRIRSR éaﬁﬁﬁeﬁrrté”dﬁ@ resSHel ARG MAY SISHRSARIRRE thet his or

more detail below. ts can be pérformed by routing the prioritized text

onetieessada Rsered AoRYaYRterihe seRe DRk  feviceeRNd 4R fREIde
forwardipg,the iende ARELY RIS & %é%ﬂﬁg'b%ﬂﬂ?&?aﬁd iBeHSrming

case where the text is email. For example,”a sound can be played to alert

thRlQiEee fee pririnaed a0 iR sIAriieRn agceIgoRge Hppregent invention. While,

for purposes of simplicity of explanation, the methodology is shown and described as
aseries of acts, it isto be understood and appreciated that the present invention is not
limited by the order of acts, as some acts may, in accordance with the present
invention, occur in different orders and/or concurrently with other acts from that
shown and described herein. For example, those skilled in the art will understand and
appreciate that a methodology could alternatively be represented as a series of
interrelated states or events, such as in a state diagram. Moreover, not al illustrated
acts may be required to implement a methodology in accordance with the present
invention.

Referring to Fig. 19, aflowchart diagram 1974 illustrates a methodology
wherein priorities are generated and utilized in accordance with the present invention.
At 1980, a data, such astext to have a priority thereof assigned isreceived. The data
can be an e-mail message, or substantially any other type of dataor text. At 1982, a

67



automated assistant can be opened (e.qg., interactive display wizard). That
is, the agent can appear on a display screen, to notify the user of the

M S306693 28goritized document. 68 MS306693.26 Furthermore, the prioritized
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document can be opened, such as being displayed on the screen. The
document can receive focus. This can also include sizing the document

e S PR S eishar e aprob e et e
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a%&gr text generation and priorities system 2000 in accordance
w n aspect of the present invention. The system 2000 includes a
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Turning now to Fig tem 2100 Illustrates how the preference
eﬂ@mrgr’@detad@&@m@wamw@mrwmmm@mgmnribet@@ﬁcted

a Eﬁﬁ?&&t\%ﬁgjﬁ% AGE SIS PHIPHRAUAER B SO88 can

analyze 3122 a preferenc ecution engine 2124, one or more event or
netiioasiol Bonibe ©pestet s wRihiny e atevecasipthamsalgstisnine user or

2%%\%%{:%%%&%@%@ fgggtlflcatlon source, and one or more action
or notification sinks, 1 through M, 2136, 2137, 2138, wherein N an M are

integers Tﬂa@,gm@&thﬁ%egd@r@ewm albe IsEsterne iRdtPYy deserifeast 25 user can
PYRIFA%ES IMNile B& IRICRaR ISR F IR EL RS SR RIPSTEDGSerihe

accordance with an aspect of the present invention. There can be any

nWueeHePQildihr &laried sb arpeeritize@ irkial TtrRasaniic HeYigaRs meh the user is
C%ﬁaf?é@daﬂtﬁé&ég% VAl EA R RS IERIRE %@%ﬁ%ﬁ&w&&ﬁ%nfé%ns

the sources 2126-2128 to the smks 2136-2138, based in part on
paﬂaﬁebtb{@&ﬂm@@dnrstmé%idﬁ@lhaﬂ%céﬁ@géd%@zwa% eBrArtegtyonic device,

aRaly7&E £34&fer or amobile phone, can be based on alert criteriathat can be adapted to

be sensitive to information about the location, inferred task, and/or focus of attention

of the user, for example. Such information can be inferred under uncertainty or can
be accessed from online information sources. Theinformation from an online
calendar, for example, can be adapted to control criteria employed to make decisions
about relaying information to a device, such as a notification sink which is described
in more detail below.

Alerts can be performed by routing the prioritized text or other data based on
routing criteria. Routing of the text can include forwarding the text, and/or replying
to the sender of the text, in the case where the text is email. For example, a sound can
be played to alert the user to a prioritized document. Alternatively, an agent or
automated assistant can be opened (e.g., interactive display wizard). That is, the agent

can appear on adisplay screen, to notify the user of the prioritized document.
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The context analyzer 2122 stores/analyzes information regarding
variables and parameters of a user that influence notification

M S306693d6cision-making. For example, the parameters may include contextual
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information, such as the user's typical locations 69 MS306693.26 and
attentional focus or activities per the time of day and the day of the week,
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This can include contextual parameters indicating the likelihoods that the
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time, as well as notification parameters indicating how the user desires to

ber eReTi ey Bt pivERa R eI R ARdNE e RePHieth anabviex B jaueference
212 ASPEARAdO e &%’&%Fetaﬁ'eﬁl( BP PRI EIPS IR dBsavsLgh N, 2126,

contextual in%ﬂrmatjqn determined by the o
2127, 2128, a priorities system 2130, which can operate as a notification source, and

one or more action or notification sinks, 1 through M, 2136, 2137, 2138, wherein N

an M are integers, respectively. The sources can also be referred to as event
publishers, while the sinks can also be referred to as event subscribers, in accordance
with an aspect of the present invention. There can be any number of sinks and
sources. In general, the execution engine 2124 conveys notifications, which are also
referred to as events or aderts, from the sources 2126-2128 to the sinks 2136-2138,
based in part on parametric information stored in and/or accessed by the context
analyzer 2122.

The context analyzer 2122 stores/analyzes information regarding variables and
parameters of a user that influence notification decision-making. For example, the

parameters may include contextual information, such as the user’ stypical locations
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30 analyzer. The contextual information is determined by the analyzer
2122 by discerning the user's location and attentional status based on

MS306693.28e or more contextual information sources (not shown), as is described
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in more detail in a later section of the description. The context analyzer
2122, for example, may be able to determine with 70 MS306693.26

(SR A T B0 R R AU AT VAR o
eajslivipnsb feiatiwhers cokditoordetonmsiik tieeaiketihs sdahas the desdcds lsens tend

) i o _
o 8 AT Lo A SR R B e B o
obbsgrym@mnewewpmm; Mamejeemm_mtms, aﬁm exbsyieativasr more
S R S e

ndogRt Enives @mipbwidnwa@bmobd mﬁﬁ_iéimlﬁgm SR edbigytem, on
S TR e B0 SR 0 BRSPS R ot e

enlgwce:@ndxherpi tithe 3 daviesod BABN2CORINtAYeinEs Becessed by the user.
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alert a user, or a pProxy user, about Information, services, and/or a

s\Rerandrelind eveeis K psietnedpeil asocdyinarsic ﬁé&@@&d@&@@tﬁ@ﬁtion
VPR IRE AL BRI s f5 % PEOERR RS O Qiie YieRSe user

the priorities system 2130 such't 5 it is prioritized, wherein an application
pristireeing Axgisebin geeptA0nIMPO e netificatiionsAesigiaNenk e naiiigier until a

aéﬁ}atj\(%riﬂﬂtm sponding to the likely importance or urgency of the
e-malil to the user. The e-mail may also be sent without regard to the

relative itijsopesAvetesSBaN @Y | Netodesief albt @atsied kusnraieerIaderameters
noLficRfioNs UQ@B?&SF&%@%Wﬁaﬁ%t&%ﬁ%ﬁmmi%ﬁgd%ﬁ%rﬁyp%

headlines” of current news every so often, and stock quotes, for example.

25Nt SRLBRas Bl g GReae 2eed a31he kst firemydN st panpe Ralfieation
OBHYNOB PSR RHARYRR SRUCERRABIR MG A AL URAIFARE changes

generate and send information without a corresponding request, such as

hdAgI PrREaTESHES SIMaYoR@ Kok tsfaelt RAEGLSES AR @ t e HEETbBhes i e
adiamatcaly alienteingisHesePeddRas by cell phone, by pager). The parameters

can include such assessments as the costs of disruption associated with being notified

by different modes in different settings. This can include contextual parameters
indicating the likelihoods that the user is in different locations, the likelihoods that
different devices are available, and the likelihoods of his or her attentional status a a
given time, as well as notification parameters indicating how the user desires to be
notified at a given time.

Information stored by the context analyzer 2122, according to one aspect of
the present invention is inclusive of contextual information determined by the
analyzer. The contextual information is determined by the analyzer 2122 by
discerning the user’ s location and attentional status based on one or more contextual
information sources (not shown), asis described in more detail in a later section of the

description. The context analyzer 2122, for example, may be able to determine with
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Pull-type sources are those that send information in response to a
request, such as e 30 mail being received after a mail server is polled. Still

MS306693@éer notification sources include the following: e-mail desktop
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applications such as calendar systems; 71 MS306693.26 computer
systems (e.g., that may alert the user with messages that information
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achiahia mmmwfsmisxm e‘&lneagiwmeeﬁ attﬁntmtwﬁ nclude
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sunohi fircaifuntand eaniorckidk othesconsiger shonnisich e vieakddis wesksndh

;ﬁ@ﬁ@;}g%@g{%f@@&é@&%t&mdgandheId computers, cell phones,

phones, pagers, automotive-based computers, as well as other
systems/HphHivaten 8 5-2arth e 3ogensmatanatificabeng thigndethforahehaser
Si = a ofificati ' of the
R A L et L
refarvenniergensorictieplatedut prtineurerts hased ezl ¢raiidng andithephony
b%ammdmc&fd%?%e’wa'aé% A8 &e&omt‘gﬁé&igﬁ %Lé&fwéefﬂﬁ&?
the Internet. Thus, notifications can be conveyed by the desktop computer

tooener albeherenresdbisieyhirthoenenes exenserdun)) eanalsedie peferied to as
AV RETARISRAY. hahaaBSBIRGH SR R oRPFLIRRENSY, about

information at a relatively lower bandwidth, for example. Correspondingly,
thafiproahanicasers:ind®iatRy demicatsis By einve yetifisaden ghipesan also

May, BRI Reshodsr anfkgeared towards the phone's interface

capabilities, for example. Thus, the content of a notification may differ

dependir’?@kﬁﬁiﬁ@&a@‘ﬁ'ﬂ@ﬂ toayeedisnanted s pﬁﬁﬁ@aﬂpasdyﬁk@prfqrit@ system

gm&r?% ft‘ehr%%grt%;btﬁ SR8 ARG P B S PIiRaf ok IR H bray et icGiRRating
the notification assigns the e-mail with arelative priority corresponding to the likely
importance or urgency of the e-mail to the user. The e-mail may also be sent without
regard to the relative importance to the user. Internet-related services can include
notifications including information that the user has subscribed to, such as headlines
of current news every so often, and stock quotes, for example.

Notification or event sources 2126-2128 can themselves be push-type or pull-
type sources. Push-type sources are those that automatically generate and send
information without a corresponding reguest, such as headline news and other
Internet-related services that send information automatically after being subscribed to.
Pull-type sources are those that send information in response to arequest, such as e-
mail being received after amail server ispolled. Still other notification sources
include the following:

e e-mail desktop applications such as calendar systems;
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which subscribes, via an event subscription service, for example, to
events or 30 notifications. The execution engine 2124 accesses the

M S306693ipdormation stored and/or determined by the context analyzer, and
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determines which of the notifications received from the 72 MS306693.26
sources 2126-2128 to convey to which of the sinks 2136-2138.

Furthermare, the engine 2124 can determine how the, notification is to.be .
convayedd TRNER R aR (G TRY Il oA S e gt etion
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the notification si%s nd in what manner the notifications are conveyed.

In accormgesw Jﬂ%jq§pect, a decision- theoretic analysis can be

utilized. s RKAMPE. BR E3EGHEAIR BNERASAS seRdAglél peapieditqueries for
infer important uncertainties about variables including a user's location,
attention HRIREU LY ANy, and amount of time until the user will access

the igfoipFakeatibHesg ve e refalenbtibAIRIISEINa L HFebsa) their
then make notification decisions about whether to alert a user to a

notificatiGPNgd I QEAHAR. thetl REQH BV GamISHIRIGIP AN AR | RdrRkeling if
device ogfitHigeD ORBNRYRNA ARG 20 8o Bl cAEONoIMHEANR/A| ity

execution enﬂine 2124 determines the net expected value of a _
notificati6h9+rl FAMEKBBMIEED ARG e AYRL AR QR RFOnYE FRIiaR Ao is near a
transmisgigh satiabilitk Hieaeh QypErbIaINoIHkARR Gk entityatentional
cost of disturbln,lf the user; the novel%_of the information to_the user; 20

the time LGN GRPRARHRYR KA RLTRAIRERR R RiPHideantificgans to the
Pokntialy eRARESRIRAIHYE fiedtierridtien Siak8 2188 2 888! 2 iHdRide computers,

increasing and/or decriasing value over time of the information contained
I

W BRQERSEAR 20EN0T TAAB RER LR hAnsneleomBtETss Gl RS andline

gPRerRte faptrexaneiactiva hieinantsuérsalisasenush vty Last@pplications as
disruption to the user with th Ese of a[ﬁ)articular mode of a particular
Tt

dERLETIRIFS AL ROBeH R aNKS Aot Carteonvey

exedfitandizgie edldhcaanake deeiRieikaSHoraRarmp|e) el geakibe computer

following:
oty%\llvclé]ﬂ/ has speakers and arelatively large color display coupled thereto, as well as

having a higher bandwidth for receiving information when coupled to alocal network
or to the Internet. Thus, notifications can be conveyed by the desktop computer to the
user in arelatively rich manner. Conversely, many cell phones have a smaller display
that can be black and white, and receive information at arelatively lower bandwidth,
for example. Correspondingly, the information associated with notifications
conveyed by cell phones may generally be shorter and geared towards the phone’'s
interface capabilities, for example. Thus, the content of a notification may differ
depending on whether it isto be sent to a cell phone or a desktop computer.
According to one aspect of the present invention, a notification sink can refer to that
which subscribes, via an event subscription service, for example, to events or
notifications.

The execution engine 2124 accesses the information stored and/or determined

by the context analyzer, and determines which of the notifications received from the
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what the user is currently attending to and doing (based on, for example,
30 contextual information); where the user currently is; how important the

MS306693ipdormation is; 73 M5306693.26 what is the cost of deferring the
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notification; how distracting would a notification be; what is the likelihood
of getting through to the user; and, what is the fidelity loss associated with

the 158,08 £8D0AS 10006018 GINER o PRUIGAUDRAN BN IGIRLEH I, e
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sﬁl&-ﬁ&%e&r@&téﬁgi ﬁ(@%ﬁ@r}?yine 2124 can access information
S oreo‘ il

In‘a user protille by the context analyzer 2122 in lieu of or to
support aperenites nhsdisidadhebostithaenyisie 2EX makesils densignsas to

e d g RN R AR S
levenrsu dheinbificationscia tanveilietk dl B sectaisaliawith wnedszistoastesison-

decisian- %a i o orca %ﬁ ) .
o R e e e e
ondaptpsbis ivf ennpedant uncetaoH e abeidtMR Eabes phetatimg andsetsdesdion,
2100, "0 TOUTEHIAR SR BT RS QYR AR ARea ne
messaging infrastructure. However, the invention is not limited to any
panfoumatianiéitierg inereindeite Thedwidhesiipiyengthendls¥hemdhsysianke
ang RYeIAeAISE G0 RANGS: \A?F‘.éﬂfé Fi’é’d G |§&?"tb%rﬁ6‘ﬂ? L{[dh Tl f'so, the
HTTP extensions as known within the art; 25 Simple Object Access .
PretutdP{ S®A) ey ket amanstiihe v ke dayingow slevises e anaploy for relaying
InsiEHBELEton. (H\Bnas KRR AUIIEH WAk 212 S KRN IH B MRcted
art; and, substantially any type of communications protocols, such as
thetear{seaagification. Indoing so, it can consider the following:

e thefidelity and transmission reliability of each available notification sink;

e theattentional cost of disturbing the user;

e the novelty of the information to the user;

e thetime until the user will review the information on his or her own;

e the potentially context-sensitive value of the information; and/or,

e theincreasing and/or decreasing value over time of the information contained

within the notification.

I nferences made about uncertainties thus may be generated as expected
likelihoods of values such as the cost of disruption to the user with the use of a
particular mode of a particular device given some attentional state of the user, for
example. The execution engine 2124 can make decisions as to one or more of the
following:

e what the user is currently attending to and doing (based on, for example,
contextual information);
e wherethe user currently is;

e how important the information is;
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packet-switching protocols, for example. 30 Furthermore, the architecture
can be configured as a layer that resides over a flexible distributed

MS306693@amputational infrastructure, as can be appreciated by those of ordinary
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skill within the art. Thus, the notification platform architecture 2100 can
utilize an 74 MS306693.26 underlying infrastructure as a manner by

which souyrces send n (taigi ations, alerts and_events, and as a manner by
which siHﬁﬁsafé%?er?$§%S§tl ic:aaﬁ%rﬁ@gaieertgoﬁﬁg%'\?@ms, for example. The

present e nlisiraisi ngasulthzitiestj fircvemdie; Referring now to Fig. 22, the
context analyzer 2122 of the informatign agent 5 system architecture
descﬁbewrhﬁ%;ﬁé'ﬁt%%ﬁygé:&?&?tﬁp%%r é%i‘r?ﬂt%ﬁﬁ%éﬂ?dted in more
detaibheyjighi Sysiefitid A90odd Rt WRhelistdt 2 apdlifriiatei bF Bigiven

22 includes a user notification preference store 2240, a user context
module PBHHRNAMdes a user context profile store 2262, and a

winfieRears thebkelitfoRmigine 20RAWZPN pE2f? A CHURBNGE QIR asBRktRion-

the invention can be implemented as one or 10 more computer programs
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store 226ﬁ stores notification parameters for. a user, such sn default ,
nGHFRARERCIHBIR HEHE LIRSt tﬁ@‘i%%ﬁ?f&?"i‘ﬁ%‘féﬂ%@aﬁé’éﬁ?@? B Upthicriagaton and

beugditedtandomadities by the user. The preferences store 2262 can be
considered as that 15 which stores information on parameters that

influencd HOIPANREe e - HBRNMIY R 1P 4ChR BrCERY LFiBERaHaRpred in a
DU%J‘QTQII‘NE!@ ?19@@@111@@;&@@1 weuar?zszmﬁli?én@mh&m%ﬁ@ﬂ dpgieomdlized
example, in the I[F-THEN format. The user context module 2260 .
R DTt Abely e, Ot FEPE LA SRS Moy Cipts et a agiven
infipria) akie 0P PreRBs2aak astiflvbiNsheghigdh endvieh ebrae2dbdicteion has a

s e e e o e o
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b COREER 100 (T HAFELES P e GRS, A rAE fhe
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R S R 2R 86 brtons o
include:
e HyperText Transport Protocol (HTTP), or HTTP extensions as known within
the art;
e Simple Object Access Protocol (SOAP), as known within the art;
e Windows Management Instrumentation (WMI), as known within the art;
e Jini, as known within the art; and,
e substantially any type of communications protocols, such as those based on
packet-switching protocols, for example.
Furthermore, the architecture can be configured as a layer that resides over a flexible
distributed computational infrastructure, as can be appreciated by those of ordinary

skill within the art. Thus, the notification platform architecture 2100 can utilize an
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The profile can be of typical locations, activities, device availabilities, and
costs and 30 values of different classes of notification as a function of

MS30669324ch observations as time of day, type of day, and user interactions with
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one or more devices. The type of day can include weekdays, weekends
and holidays, for example. The user context module 2260 can then
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referred to as a notification or alert, generally can include information

abaabeen@l@eﬂ@edm@mmrdﬁéem@me lae-feRCidiath Bynsaes wdignerschematized
& GRLIARIAE (R eheRius RENYOITHA COFRRRRSYSNIBE ATA(IRK S56b WREEmines

or a measurement about the environment. Furthermore, events can

be HeaN e QusEERy CantexbRARSeSbAThENe s mmwumfmma?@p as
eYRBIHRY me%ﬁw&@w&%&%gﬁesm%& EHARSE pAHES BRI 2262

a constant or varying event heartbeat. Other types of context sources

2 30 eRMteX hRERRIHRS oA HER o AU bRrige et 8l PaONt et Enas & tiRauser,
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schedule of the user, for example.” The current time of day, as well as the

LSEPG UGS AT B Rk PIE IR BORV IS8 S £ KSHh CRASIOMag B ipa Ry
(GERs ng information from the profile store 3262 and/or updating a prior set of

beliefs in the store 2262 with live sensing, via the one or more context sources 2280.
The profile store 2262 can be considered as that which stores a priori where auser is,
and what the user is doing, for example.

The user context profile store 2262 can be a pre-assessed and/or predefined
user profile that captures such information as a deterministic or probabilistic profile.
The profile can be of typical locations, activities, device availabilities, and costs and
values of different classes of notification as a function of such observations as time of
day, type of day, and user interactions with one or more devices. The type of day can
include weekdays, weekends and holidays, for example. The user context module

2260 can then actively determine or infer aspects of the user’s context or state, such as
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and/or a user's access of a cell phone, PDA, or a laptop that can be
locationally determined - are also types of context sources 2280.

M S3066938rthermore, real-time mobile 30 device usage is a type of context source
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2280. For example, a mobile device such as a cell phone may be able to
determine if it is currently being accessed by the user, as well as device
onentation it “ndicating i : i . S
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notification source ema can include one or more of: message class;
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message class for a notification generated by a notification source

ingitchtslstescaackhried haaiatical s Heheonmenis ihe astiviy efraamer, and/or

INSIARLRRREISHBUMREIEAY HHASE! HOAREPNBRS BRSHORS B EPefafed by an

example. The relevance for a notification
active polling of a measuring device and/or source of events, by the receipt of
information that is sent on a change, and/or per a constant or varying event heartbeat.

Other types of context sources 2280 include a personal-information manager

(PIM) information of the user, which generally can provide scheduling information
regarding the schedule of the user, for example. The current time of day, as well as
the user’s location — for example, determined by a global positioning system (GPS),
and/or a user’s access of a cell phone, PDA, or alaptop that can be locationally
determined — are also types of context sources 2280. Furthermore, real-time mobile
device usage is atype of context source 2280. For example, a mobile device such asa
cell phone may be able to determine if it is currently being accessed by the user, as

well as device orientation and tilt (e.g., indicating information regarding device usage
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generated by notification sources indicates a likelihood that the
information contained within the notification is relevant, for one or more

MS30669398ecified contexts. For example, 30 the relevance can be provided by a
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logical flag, indicating whether the source is relevant for a given context
or not. The novelty of the notification indicates the likelihood that the user
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contained in the notification to the user, assuming the information is

relevant figrameters (not shown) for notification source schema can include one or
more of: message class; relevance; importance; time criticality; novelty; content
attributes; fidelity tradeoffs, and/or source information summary information. The
message class for a notification generated by a notification source indicates the type
of communication of the notification, such as e-mail, instant message, numerical
financial update, and desktop service, for example. The relevance for a notification
generated by notification sources indicates a likelihood that the information contained
within the notification is relevant, for one or more specified contexts. For example,
the relevance can be provided by alogical flag, indicating whether the source is
relevant for a given context or not. The novelty of the notification indicates the
likelihood that the user already knows the information contained within the

notification. That is, the novelty is whether the information is new to the user, over
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current context. For example, the importance can be expressed as a
dollar value of the information's worth to the user. Time criticality

MS306693ipglicates time-dependent change in the value of information contained in
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a notification - that is, how the value of the 30 information changes over
time. In most but not all cases, the value of the information of a

o AR R AR B B e

pwiilt 4028 NS BEEen3Rbeithire tishpuiie ngpresedtog)the initial

ime, the.i .
ihﬂiate?{ﬁg%%?tﬁéﬁﬁt%{ over irﬁ] ee.I @&gﬁggﬁﬁﬁgﬁ%q‘ogﬁﬁggﬁé%%%ﬁ ue of
défeurfatmigicesaiindbrawi icatpretes ftondietcomadiifiessiticsosrobspecified
ek e A G Gl e
Figymp2ar Baiibrderuneteeapike §oc dhenotdiiretiod to losveprideyedligessertain types of

p%‘ﬂﬂ%ﬁfi‘&% G é%@z%fﬁﬁrﬁ%ﬂ&fé’%%@n%F‘Eﬁo‘?’ﬁﬁ%ﬂ'ﬁ?ﬁﬁt%[ﬁ)ns

missing rrom schema prowde € sources. source summary

inpbereatiog thesthiks Hapursei wngdbedat ametifscanansassyioingly generstef.

in {j ' ificati il o
i T TR L T e
inehitnt ipssrerred wHbanahBagiann iberainlaredencesvaih eictsegerasy be

at JGASHSABF RHF e %ﬁﬁ%’%&{&‘gﬁﬁaﬁ%&% Bﬁ%@rﬁ%%%r?g@; f by acell

with a user, and/or other summary In ormation. T

2PBene3BButAiNG8 logb st iy ahykeniite ay A BH)eh aeasoBe P MiAiaing ext and
u - i ifi i ' ' in, -
B B A T e AR IR IS dvios tnf oy e

coexlespRalpliiesy L adstitioatia sleyi e teaniey b/ able wotmRstiametigmef the full
2 ey NSRBI APRSARE PRGIGRAES QB oY é&eoflq'i'gl’éﬁwg

parameters provided within a schema. Thése parameters may include a
deveterengss of osaierR st rdigtaas tanesiabPrdeigafalge se¥istiaginportance

Ml B ASRES FIRG, SABRSHHES e/ BRSO & R AsiHatEAshhe total
communication, and/or attentional “cost of disruption, for example. For

dedloestiibe sestadpftEefortinaine@imiatshes M) eanees iy fagibidsor
th. SFIHRINE fiRliRe (HAIERSSA UL BIORGIM RGUAG fud sSTiian Wit e

alerting attributes’and parameters for controlling the attributes, and 25
fUifRBRBASHY i@ﬁ@nmgeta@rmaﬂé@%@@?@awﬂhlf&mmnglmw amounts

$ iiramgngggmwmrm@ﬁ@ﬁ@m@wmm HUNA ARGV nature of
the content, representing such information as whether the core message includes text,
graphics, and audio components. The content itself isthe actual graphics, text, and/or
audio that make up the message content of the notification.

The importance of a notification refers to the value of the information
contained in the notification to the user, assuming the information isrelevant in a
current context. For example, the importance can be expressed as a dollar value of
the information’ s worth to the user. Time criticality indicates time-dependent change
in the value of information contained in a notification —that is, how the value of the
information changes over time. In most but not all cases, the value of the information
of anotification decays with time. Thisisillustrated in the diagram of Fig. 24. A

graph 2400 depicts the utility of a notification mapped over time. At the point 2402
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notification sinks provides for the manner by which the notification devices
communicate semantic information about their nature and capabilities with

MS306693& notification execution engine 2324 and/or other components of the
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system. Default 30 attributes and schema templates for different device
types can be made available in device profiles stored in the user
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cost of disruption, for example. For devices that are adapted for parameterized
control of alerting attributes, the schema for the devices can additionally include a
description of the alerting attributes and parameters for controlling the attributes, and
functions by which other attributes (e.g., transmission reliability, cost of distribution)
change with the different settings of the alerting attributes. The schema for
notification sinks provides for the manner by which the notification devices
communicate semantic information about their nature and capabilities with the
notification execution engine 2324 and/or other components of the system. Default
attributes and schema templates for different device types can be made available in
device profiles stored in the user notification preferences store, such as the store 2240
of Fig. 22 as described in the previous section. Such default templates can be directed
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from the home, and any time period after 8 am and before noon), can also
be specified. For example, depending on where the user currently is,

M S306693ipdormation transmitted to a cell phone may not always reach the user,
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particularly if the user is in 30 a region with intermittent coverage, or

where the user would not tend to have a cell phone in this location (e.qg.,
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in& & default attentional state, and a default location wherein the user
can receive the alerts. The default profile can be modified by the user as
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the present invention. A 25 window 2502, for example, has an attentional
fowiisatinpnvetigh issaveyediteihe user via the sink with that mode. As

transmission reliability may be dependent on the device availability and context of the

user, the transmission reliability of different modes of a device can be conditioned on
such contextual attributes as the location and attention of auser. Transmission
reliability for one or more unique contextual states, defined by the cross product of
such attributes as unique locations and unique attentional states, defined as
disjunctions created as abstractions of such attributes (e.g., for any location away
from the home, and any time period after 8 am and before noon), can also be
specified. For example, depending on where the user currently is, information
transmitted to a cell phone may not always reach the user, particularly if the user isin
aregion with intermittent coverage, or where the user would not tend to have a cell
phone in this location (e.g., family holiday). Contexts can also influence transmission
reliability because of ambient noise and/or other masking or distracting properties of

the context.
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section 2540. In the focus section 2520, the user can check one or more
check boxes 2522, for example, indicating whether the user is always

M S306693.2¢ailable to receive alerts; whether the user is never available to receive
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alerts; and, whether the user is only available to receive alerts that has an
importance level greater than a predetermined 30 threshold. It is to be
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sensors, Is Tlustrated in accordance with the present invention.
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profile can be modified by the user as desired.

Referring to Fig. 25, the interface 2500 illustrates how direct specification of
context can be implemented, according to an aspect of the present invention. A
window 2502, for example, has an attentional focus section 2520 and a location
section 2540. In the focus section 2520, the user can check one or more check boxes
2522, for example, indicating whether the user is always available to receive alerts;
whether the user is never available to receive alerts; and, whether the user is only
available to receive alerts that has an importance level greater than a predetermined
threshold. It isto be appreciated that other availability selections can be provided. As
depicted in Fig. 25, athreshold can be measured in dollars, but this is for exemplary

purposes only, and the invention is not so limited. The user can increase the threshold
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a cell phone 2604, a video camera 2606, a microphone 2608, a keyboard
2610, a PDA 2612, a vehicle 2614, and a GPS 2616, for example. The

M S306693.28nsors 2604-2616 depicted in Fig. 26 are for exemplary purposes only,
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and do not represent a limitation or a restriction on the invention itself.
The term sensor as used herein is a general and 30 overly encompassing
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considered, for example, to determine what the user's focus is.
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context, asis described in a later section of the description.

Referring to Fig. 26, a system 2600 in which direct measurement of user
context can be achieved isillustrated. The system 2600 includes a context analyzer
2602, and communicatively coupled thereto a number of sensors 2604-2616, namely,
a cell phone 2604, a video camera 2606, a microphone 2608, a keyboard 2610, a PDA
2612, avehicle 2614, and a GPS 2616, for example. The sensors 2604-2616 depicted
in Fig. 26 are for exemplary purposes only, and do not represent alimitation or a
restriction on the invention itself. The term sensor as used herein is a general and
overly encompassing term, meaning any device or manner by which the context
analyzer 2602 can determine what the user’s current attentional focus is, and/or what

the user’s current location is.
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notification alerts. GPS device 2616 can also be employed to ascertain
the user's current location, as known within the art. In the following

MS306693.28ction of the detailed description, a determination of user context
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according to user-modifiable rules is described. The context of the user
can 30 include the user's attentional focus, as well as his or her current
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is noted that this example is not meant to be a restrictive or limiting
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determination of user context by inferential analysis, such as b

erfpldyiay Bsatba stitkred e et erayasitie Hestsicusrent attentional focus. The

vehicle 2614 can be utilized to determine whether the user is currently in the vehicle —
that is, if the vehicle is currently being operated by the user. Furthermore, the speed
of the vehicle can be considered, for example, to determine what the user’s focus is.

If the speed is greater than a predetermined speed, for instance, then it may be
determined that the user is focused on driving, and should not be bothered with
notification alerts. GPS device 2616 can also be employed to ascertain the user’s
current location, as known within the art.

In the following section of the detailed description, a determination of user
context according to user-modifiable rules is described. The context of the user can
include the user’ s attentional focus, as well as his or her current location. The
invention is not so limited, however. Determining context via rules indicates that a
hierarchical set of if-then rules can be followed to determine the user’s location and/or

attentional focus.
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25 described. It is noted that context determination via inferential analysis
can rely in some aspects on other determinations, such as direct

M S3066932&asurement via sensor(s), as has been described. Inferential analysis
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as used herein refers to using an inference process(es) on a number of
input variables, to yield an output variable(s), namely, the current context
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probability distribution over the cost of interruption
configured.

In the following section of the description, a determination of user context by
inferential analysis, such as by employing a statistical and/or Bayesian model, is
described. It is noted that context determination via inferential analysiscanrely in
some aspects on other determinations, such as direct measurement via sensor(s), as
has been described. Inferential analysis as used herein refers to using an inference
process(es) on a number of input variables, to yield an output variable(s), namely, the
current context of the user. The analysis can include in one aspect utilization of a
statistical model and/or a Bayesian model.

Referring to Fig. 28, a diagram of a system 2800 is illustrated in which
inferential analysis is performed by an inferential engine 2802 to determine auser’s

context 2804, according to an aspect of the present invention. The engine 2802 isin
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for different types of notifications. 25 Bayesian networks may be employed
that can infer the probability of alternate activity contexts or states based

MS306693.28 a set of observations about a user's activity and location. As an
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example, Fig. 29 displays a Bayesian network 2900 for inferring a user's
focus of attention for a single time period. States of a variable, Focus of
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involving the way multiple applications are interleaved. Fig. 30 illustrates a
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v
dependencies 20 is illustrated by the model 3000, wherein past states of
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provided by an online calendar, for example, and a
be formulated that make inferences about a continuous measure of attentional focus,
and/or modelsthat directly infer a probability distribution over the cost of interruption
for different types of notifications.

Bayesian networks may be employed that can infer the probability of alternate
activity contexts or sates based on a set of observations about a user's activity and
location. Asan example, Fig. 29 displays a Bayesian network 2900 for inferring a
user's focus of attention for asingle time period. States of avariable, Focus of
Attention 2920, refer to desktop and non-desktop contexts. Exemplary attentional
contexts considered in the model include situation awareness, catching up,
nonspecific background tasks, focused content generation or review, light content
generation or review, browsing documents, meeting in office, meeting out of office,

listening to presentation, private time, family time, personal focus, casual
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stream of observations about room acoustics and user activity as reported
by an event sensing system (not shown), and continues to provide

M S306693ipderential results about the 25 probability distribution of a user's attention.
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Figs. 31 and 32 illustrate methodologies for providing portions of a
notification architecture such as a context analyzer and a notification
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Referring now to Fig. 32, a flowchart diagram 3200 illustrates a decision

25 pHoeE steebpyal P Rda 3R gvﬂi@rmru@@% AaeeOhFantaxt yapablesrrise
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notifications, which are received
models 3000 consider information provided by an online calendar, for example, and a
stream of observations about room acoustics and user activity as reported by an event
sensing system (not shown), and continues to provide inferential results about the
probability distribution of a user's attention.

Figs. 31 and 32 illustrate methodologies for providing portions of a
notification architecture such as a context analyzer and a notification engine in
accordance the present invention. While, for purposes of simplicity of explanation,
the methodologies are shown and described as a series of acts, it isto be understood
and appreciated that the present invention is not limited by the order of acts, as some
acts may, in accordance with the present invention, occur in different orders and/or
concurrently with other acts from that shown and described herein. For example,

those skilled in the art will understand and appreciate that a methodology could
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by a notification engine. At 3204, a context analyzer generates/determines
context information regarding the user, which in 3206 is received by the

MS30669326tification engine. That is, according to one aspect of the present
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invention, at 3204, the context analyzer 25 accesses a user contextual
information profile that indicates the user's current attentional status and
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tables can be created. Accordingly, application 20 installation merely .
iNRSI0ESS fRs & iU teatiohepaine PracspriangaaniBamasecalpl dpresent invention.

At 3202, one or more notification sources generate notifications, which are received
by a notification engine. At 3204, a context analyzer generates/determines context
information regarding the user, which in 3206 is received by the notification engine.
That is, according to one aspect of the present invention, at 3204, the context analyzer
accesses a user contextual information profile that indicates the user’s current
attentional status and location, and/or assesses real-time information regarding the
user’s current atentional status and location from one or more contextual information
sources, as has been described in the previous sections of the description.At 3208, the
notification engine determines which of the notifications to convey to which of the
notification sinks, based in part on the context information received from the context
analyzer. The notification engine also makes determinations based on information
regarding notification parameters of the user as stored by the context analyzer. That

is, according to one aspect, in 3208, the engine performs a decision-theoretic analysis
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eliminates the proliferation of database objects as the number of installed
applications increase and enables extensibility (discussed infra). To

MS306693aecomplish the foregoing, events, preferences, and procedures can all be
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stored as data. This enables a system to take advantage of the
ever-increasing 25 processing power of database engines and queries to
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Composability and Extensibility This section describes how information
agent applications are composed at the time of initial creation and how
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increase and enables extensibility (discussed infra).

To accomplish the foregoing, events, preferences, and procedures can all be
stored as data. This enables a system to take advantage of the ever-increasing
processing power of database engines and queries to execute a multitude of
applications such as information agent applications 300 (Fig. 3). Aswas described
above, preferences can be defined by end-users and then abstracted to high-level data
fields in tables and databases. Events can be captured or retrieved and then stored in a
database. Conventional stored procedures such as query evaluation procedures can
also be represented as data by creating procedures and rolling the text into one or
more database tables. Thereafter, when the procedure is to be executed, the string of
text representing the procedure can be pulled out of a database table and evaluated
dynamically in the database. This approach dramatically reduces the number of
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Rather, the goal is to enable dynamic extensions to the layer or
component of a system that allows a user to specify preference logic

MS3066936ough an ECA model (e.g., decision logic component 330). Specifically,
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it is a goal to allow new conditions and actions (the CA part of ECA) to be
made available to end-users subsequent to the time 25 when a given
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applications at the time when the application is initially created.
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system that allows a user to specify preference logic through an ECA model (e.g.,
decision logic component 330). Specifically, it isagoal to allow new conditions and
actions (the CA part of ECA) to be made available to end-users subsequent to the time
when agiven application was installed. Furthermore, it should also be appreciated
that events (the E part of ECA) can also be dynamically extended in asimilar manner.
According to one aspect of the subject invention, information agent
applications do not have their own user interface to define preferences, but instead
utilize either an operating system interface or an application specific user interface for
creating preferences. In this context, information agent application composability and
extensibility are designed to add new conditions and actions in such a manner that the
existing user interfaces can thereafter allow usersto create new preferences with the

new conditions and actions. Inthisregard, |A applications can support reflection on
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20 after the application was created or installed. Furthermore, since a
common set of mechanisms are used to support both composability and
M S306693agtensibility, it is important to understand the subtle differences in how
such common mechanisims are used to achieve the somewhat different
purposes of composability and extensibility. The concept of 1A application
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stage, conditions or actions are candidates for use by the existing

applivsigetans Hee ssetigglitierences in how such common mechanisims are used to

achieve the somewhat different purposes of composability and extensibility. The
concept of |A application composability is also applicable to the process by which a
25 single | A application is constructed from a set of individual pieces. This aspect of
composability addresses the software engineering goal of developing an 1A
application in a modular fashion. The concept of extensibility that is being introduced
into the | A application system is consistent with the traditional concept of
extensibility. That isto say, new capabilities are added subsequent to the original
30 definition of an 1A application, which enhances the capabilities of the application.
To alarge extent, the measure of an |A application is determined by the
capabilities that are presented to users. Therefore, the degreeto which an 1A

application is extensible can be determined by the extent to which new conditions and
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such that the application can use the conditions or actions but is not
required to accept 20 them. Acceptance logic in the application to be

M S3066932stended determines whether such binding will be accepted or not, for
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example based on who has signed the proposed extension/binding. Once
an application binds of its preference classes to a condition or logic
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registry 3412 stores information relating to application functions. In
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rd§Rithy SecantanrRioghel LNERRARY ¢atiey talsietensied peirtatiBRS Wheheigsuch

ORAFIHG AT BESUSRL ¥r IHRCHANS S BIEMAsed on who has signed the proposed
extension/binding. Once an application binds of its preference classes to a condition
or logic function candidate conditions or actions simply become conditions or actions
at 3330. Finally, when an end-user utilizes a condition or action within the context of
anewly defined preference, that action or condition is said to be instantiated asis
depicted in the chain at 3340.

Fig. 34 illustrates a system 3400 for application interaction in accordance with
an aspect of the present invention. System 3400 comprises an instance registry
component 3410, definition registry 3412, binding registry 3414, application A 3420,
application B 3430, binding 3425, and extension component 3440. Inone
implementation of extensibility, the unit of deployment is an application or an
extension. Instances are extended by adding applications or application data files
(ADFs). ADFs can be created by developers for use when a single application is

91



applications are either entirely private meaning that they are not registered
in the definition registry or public meaning they are registered in the

M S306693définition registry and 20 accessible to all other applications. It should be
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noted that this is just one manner of implementing a definition registry.
Another implementation mechanism could be to store an indicator that
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asPRREAT SRS RIGSPRIAPYFELRING can be registered or stored in the definition registry
3412. Regigtering functions in the definition registry 3412 causes the functionsto be
public to all applications running on a system. Accordingly, functions used by
applications are either entirely private meaning that they are not registered in the
definition registry or public meaning they are registered in the definition registry and
accessible to al other applications. It should be noted that this is just one manner of
implementing a definition registry. Another implementation mechanism could be to
store an indicator that signals whether afunction is public or private. Some

exemplary information that can be incorporated into the definition registry includes

the following:

Column Description

SourceApplication The GUID for the application implementing the function

FunctionlD A GUID for the function being registered

FynctionType Can be ConditionFunction, ActionFunction or
AccessorFunction

FunctionVersion The Function version is composed of four integer fields
separated by periods.
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public function is not usable without binding metadata. Binding metadata
is information that specifies how a public function is bound to an
MS306693agplications data event data. Registering a public function in the binding
registry 3414 binds a function to an application. This is a

one-to-many- relationship, wherein one function can be bound to 10 many
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public function is not usable without binding metadata. Binding metadatais

information that specifies how a public function is bound to an applications data event

data. Registering a public function in the binding registry 3414 binds a function to an

application. This is aone-to-many-relationship, wherein one function can be bound to

many different applicatio

ns.

Bindings registered in binding registry 3414 can have several statuses. For

example, a binding could be a candidate binding. Candidate bindings are created by a

definer of afunction and are being made available to other applications. A binding

could also have the status of a bound function indicating that the bindings are specific

to agiven application that represents how that specific application bindsto a given

condition or action function. Further yet, abinding could have the status of “not

accepted”. These are candidate functions that were targeted at a specific application

but were not accepted by the targeted application’s acceptance logic. Acceptance

logic can be declared in an ADF and can include components for, among other things,

insuring that an EDF source is authentic (e.g. using digital signature), authorized (e.g.,
from alist of trusted sources), and certified (EDF has been signed by a trusted
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Binding Status Indicates: f Candidate, Bound, or NotAccepted} Binding
BindingType Can be Condition, Action or Accessor BindingName A string
MS306693 &t represents the binding. This name will be used as the Condition,
Action or Accessor name during internalization into the consuming
application. ParameterName(s) Name of a parameter for the Function
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application is installed and|ate Gate function then, a new
condition, action, or acces$o l>ﬁ)|nd|n% create%lrgr the ap Ilcatlon and
bound to the applications Yt sxten4ioh ent a4

ceordinalby/in- csvetam 2400 nnhllr\afloq A 3430 contains a3 ﬁr\nl function
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3440. The function can be éoﬂ)bé% P@ation B 3440 by

ddina an extension data file (EDF) Thnrnaffnr the function |c cfnrn in
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- Binding

Astrlng that repreﬁentsthe binding. This name will be
used as the Condition, Action or Accessor name during
internalization into the consuming application.

: mdmgName )

ParameterName(s) Name of a parameter for the Function being bound to

ParameterValue(s) Constant, FieldReference or other Function that returns a
datatype that corresponds to the ParameterDatal ype
defined in the Definition Regsitry.

ConflictResolution Developer assigned Int value or Function that aggregates
multiple action priorities

Extension component 3420 creates conditions and actions based on candidate
5 functions. Extension component 3420 is can be called by an installation script at
installation time to bind candidate functions to applications. If anew candidate
function entry is made in the binding registry 3414 several things can happened
depending on the action or lack thereof taken on the part of atarget application. For
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they can be broken in numerous ways. For instance, a function
implemented by an application may become unavailable (i.e., broken

MS306693dependency) if the application is uninstalled. Another example of a way
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dependencies can be broken would be if a 20 new application is installed
with a new condition, action, or accessor, which is bound to a function
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an application is reconfigured to no longer accept all or particular extensions. Thus,
existing preferences might have dependencies on conditions actions, or accessors that
are no longer available. Broken dependencies can be compensated for in numerous
ways. According to an aspect of the subject invention, a unavailable state can be
defined. For instance, before an application is allowed, if at al, to break dependences
all other applications can be notified so that they can place dependant preferencesin a
“NotAvailable” state. Thereafter, whenever an application is installed the system or
application can check to see if dependencies have been reestablished such that the
unavailable state can be changed to available and the preferences can be utilized.

Preferences can be created between information agent applications.

Preference instantiation represents the method by which interaction between |A

applications can be achieved. According to an aspect of the present invention, at least
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correspond to preference templates. Preference templates can be defined
within the context of a preference class and include a set of conditions

MS306693.28d classes. The syntax of a preference class can be extended with a
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new tag for purposes of defining the templates. Subsequently, this tag
can be used by EDFs for purposes of extending 20 applications with new
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ARS8 M5306693.26 With the aforementioned capabilities, application

(e.g., IA application) interaction can occur as one application sends
evagfRrencesuates conditions/actions, or instantiates preferences in other

applicatigngg:$ ' ' i i
P e e G
uietaiPk gt ot ivaF b SliERslyorsETE pstiDeriorPreR poSRAsIfipchix an application
S RO R IR BRI R P LG AEDRIRIS A ool PP 5 8
operating system information agent application. Office is also an

inmrmmmrd a@@rﬁfar@neéﬁm a@aﬂﬁ@#@@tﬁﬁmmbﬁﬁﬁ%ﬁ@ wﬁa'm the
Oe SHfERSS WBRARNEIARR UFAIAR (R AL GLIMRINTHLAR cHALXISHRE syntax
known function. In this example, ShellApp Is installed first and Office is

inetalefeiensafassmitbeeicedarhy b toeadtaadadusrses Rheeliathethe

2Rdngiepianesline QIFFP 9Blaian o (NP RIETHIGK SAPALaR UReiRing

of the ShellApp. When Office 18 installed it régisters a binding in the

biRRHEcHIS Wt thasvb keapFtese Oretensehsinctaio[bRstianRe fam pip de

CRIHiRRA TWRATHCRARPUCRLL: (BRI ate is created, an action function can be
implicitly created to instantiate a preference from a specified template. The
parameters to that action function represent constants that are needed to instantiate a
preference from the template’' s fixed set of condition actions.

Developers are also able to instantiate preferences both within and across
applications without explicit intervention by an end-user. Several mechanisms can be
employed to accomplish this functionality. For example, a new ADF tag could be
added to a preference class to alow preferences to be instantiated within an ADF
directly at application definition time. Alternatively, a new EDF tag could be added
to the preference class. Thiswould allow preferences to be instantiated both during
and after an application is defined. In addition, preference instantiation could be
accomplished through scripts (e.g., SQL scripts) outside the schema definition, for

example through the use of system APIs.
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15 application). The Office application installation script then calls the
extension component that reads the binding registry. The extension

M S306693@8mponent can then detect that there is a condition defined already ("built
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in") and therefore skips to the next step where it re-evaluates the instance
wide NotAvailable state. The Office application is said to be extended by
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extension component could re-evaluate the instance wide Notavailable

StERp. \GhRIRADIS €Al Hatas Hpdn@angeavisiadN bR LAl ptsiatRe Titg fice
a%BBﬁééi% %@%%f@&%g&wgﬁ@ WI@ been extended by ShellApp.

Example #4 Uninstalling
Example #2 Extension

Extension can be defined as when an old application is extended with a new
function. Inthisexample, like the above, Shell App isinstalled and then Officeis
installed. When Office was authored the developer created an action function FuncY
that can be used in the ShellApp. When Office isinstalled it registers an action
function in the definition registry and a binding in the binding registry that binds the
Office application FuncY (new function) to an action in the ShellApp (old
application). The Office application script calls the extension component to detect
that there is a new binding that has no corresponding action in the ShellApp and
therefore internalized the action by creating it in the Shell App. 1t then re-evaluates
the instance wide NotAvailable state. Shell App is said to have been extended with
the Office application.

Example #3 Patch Extension
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15 Assume that a previously installed Office application has been
uninstalled, and during the process it removes all its registrations from the

M S306693définition and binding registry. ShellApp could now have actions that
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depend on functions implemented by Office that are now removed.
Accordingly, an unavailable or NotAvailable state can be declared for all
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schematzed 8 if'als AneL S FRAHE RPN RE Bhcitningtalled, and
personalized system 3500 is depicted in accordance with 10 an aspect of
;r@ﬁr&mnmﬁs&ﬂﬁ.esw@ﬁl Bmwwmmﬁégquam%_@@fmmad@laﬁmg
nfegraRjoRAgRNsARlieAian AR SONACING PERIYIFRAGISR R hied by
and preferences 3512. Personalized folder(s) 3510 refer to folders or data
céifisRdhstipeg nedhrRBRYEE. of eseidiielite AlsUbakatpbiss Distidivrilakle state can
CYRIGSS 98T PLT AR s NN ARRDESIERY &N IHSS S I ORS I THRAGR
folder(s) 3510 can be arranged in a
receive a cue about missing dependencies. An end-user could then chose to keep the
unavailable preferences or actions (e.g., should Office ever come back) or simply
delete them.
Example #4 Reinstallation
Assume that the previously uninstalled application of Office is now
reingtalled, and during ingtallation it re-registers its action function and binding to
ShellApp. The Office installation scrip then can call the extension component to
create an action in the ShellApp. The extension component could, however, simple
detected if the condition, action or accessor already exists in the target application
(e.g., application was previously installed) and skip the creation step. The
Notavailable state of functions can then be reevaluated to ensure that all functions that

can be active are placed in an enabled state.

Personalized Folders
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15 hierarchical manner and implemented by a component of an operating
system. However, it should be noted the use of the term folder or data

M S306693.@8ntainer is not meant to in a limiting fashion. Folder(s) 3510 can extend
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to any collection of links, pointers, or data defined by a set of
relationships. Information agent preferences 3512 represent the ability for
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and groups preferences 3512 can be manifested as"a physical entities
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to data stored in a'storage device (a/k/a virtual 10 folders). The stored
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3510 can have associated preferences 3512 that relate to’items in a

pleRBHjsBAMIEY R HYeaMES 19 vroish SriphensianthafemEaviigrty Preferences

PresiefiRerheRetAits 5§ bR users for example using logic that is familiar to them
such as. On event |F conditions THEN actions or in more application specific terms:
On folder event IF conditions THEN include/exclude actions. Furthermore, it should
be noted that preferences 3512 can be developed by inferential analysis, such as by
employing a statistical and/or Bayesian models to learn user preferences based on user
actions. Inferential analysis as used herein refers to using an inference process(es) on
anumber of input variables, to yield an output variable(s), namely, user preferences or
inputs to a preference development tool. The analysis can include, in one aspect,
utilization of a statistical model and/or a Bayesian model, but is not limited thereto.
In addition to conditions and actions, preferences contain triggers that initiate

evaluation of the preference. According to one aspect of the subject invention, such
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introduced. More specifically, predefined constants from one item domain
(e.g., 15 MyGrandparent) can be used as arguments to conditions from

MS306693@der domains (e.g., Photosfrom(MyGrandparent). The combination of
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predefined conditions and constants provides a simple, intuitive way for
end-users to relate various item domains. Of course, user-defined

AT e 0 0 i sty
dopaiddimgexdoapreeth eleletidgians @meiil sendion redB virje et Contaiers()n a

C‘?Bllg&. '{rRf gfé?”ﬂ %ﬁbﬁf@% %F@&Q%%é?&éeﬁ%@%ﬂgﬁggg{oum to

could certainly” explicitly specify' both a richer and more minim
usehik\oo reditio aet sFHoat vepylid lbtngd deiyiba ethie dasibt cretedaditiongecan

Y T
newltiphapiriesioShliotheiaey fothierioducartes pogdiomb. ircbiidie 3pd@roups

e o A e B R SR SR (B8 con
sohoptitog antarste pretepmes batveetol iRl des $5 Hiehalddi3fdOnaraontain

| g i .
oo o S o o R e R S0 e LR

Sfel dﬁ@)@a’lh@lyt@ieﬂmm ws_rhmt_uﬁiﬂbuhksre@tﬂ_anite@tcawd REQPER0T ld_ocuments,
A RS RS R A e pIS Tt iNas 268
abpvemssmei aie el ersiemgtpihah tetaete mpiﬁt@pwml ityeohelikf eegdier.
Inpmsmall F}?J?B%’r(tl’oaé‘,lgégﬂ Mé?ﬂﬁ%%%r%ﬁ%tf'ﬁ?éb@ﬁﬁé@%ﬂgzﬁ&&? be
determine when a mes ge contains an expense report analif itisless

tHﬂtf@dugefhimm@mmm@%e%p@aﬂwwr@mﬂmmm@@ﬁw (eg.
re00ks AR ERARARST SXGTMRMN SRS Bhaf s RIR G MRImSPRIE .,

be downloaded 20 an active foldéer, which then determines the artistic
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include or exclude particular files from a folder. In addition it should be
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the folder does not have an actual physical existence. 10 One example of

theoUBi o fPH EXRBE folerchiiinns Kyl bafd A ereSubiactegintang() can be
folderQiinelis aldRZEmarRIC liRizaed 19 Snthe ieeaBhle RUINES HMRS

in the last two weeks. Derived folders can also be defined by preferences
toAfdi Gk shenidy beth aricher and more minimal set of useful conditions. Further, it

should also be noted that new conditions can be added to an application 300

(extensibility) and subsequently utilized by end-users defining new preferences. As
new schemas are installed, new capabilities for personalizing folders become possible.
Folders 3510 can be classified as active or derived according to an aspect of
the subject invention. Active folders take action on behalf of a user when something
interesting happens in a folder (e.g., events- file document added, deleted, or
modified). For example, pictures can be downloaded from a digital camerato an
active folder called MyPictures. Simultaneously or within a short time thereafter, the
active folder could consult with a calendar application to determine what the user was
doing when the pictures were taken and then create a new folder with an appropriate

title (e.g. fishing trip) and move the pictures to the new folder. Inan email context, an
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particular type but with certain exceptions. For instance, a folder can be
defined to include all tracks by Jazz musician Miles Davis, but exclude

MS3066932articular song tracks 15 (e.g., Human Nature and New Rumba).
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Furthermore, it should be noted that preferences could be defined such
that a user could drag and drop files into folders and the folder would
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system S previou Cc , prererences can oe stored as data
ahe exeelifettpismdfonmrofidedaaaniogspr Pataewie files cdiitsabfolderaact as

N QA FHEOLS RRRBUIE CARAIGRGHISAP ARG IHEREA existence.

information. y, executing queries against a ase of

taBResexaplaef taensaeitiddallyad ieidiblechsidsea giteaisnubeie Heerelebines a
b ) it ; i
?0‘1:%% {BYALBRISI P SIL ik ﬂ%@&&ﬁ%%ﬁﬁ}@aﬁnﬁﬁé@ ﬁg@l&“\ﬁ fhifhast

the ers Is kept current. This w e‘especially impractica

lighevershesyesivislifietdase reoraise beiritars Wharefenenpes be isdrdoalidfiles of a
NALRIAGSP E‘BtﬁWrF&@&'i‘FFegct%Qﬁg}ﬁ'%ﬁﬁs’t cMUHMLSQl BEYUUATRS to

while constantly running querie ! te folder data. The present
in\sh1itsal hiarkadry daes coaleiahig Imaewm%duﬁh@@{uénl@é gmwtéacks
OrEYNGRR! RURPEPHNAPRYR Htina e, Aaieian o rdliRgd
Accordingly, a processor is not burdened with continuously executing

qieeiecaers qwlfbhﬁadeim@di%fkﬂ}ﬁ @m@rn@o%ﬂfﬂgmmf_i{gﬁé@to folders
basg AR SRR PRIaIZR AR &F‘oggeﬁﬁ% EE'&?&n@tﬂ%‘&&ﬁ HQM £ the

workflows or task schedules. Workflows or task schedules are a
miilieistebapiadeverdivie ihaat bp disied sedberdatder, f lidsinatidafisigewtd be

P iEYORds dH5 SPRFEI Bl RO ARG DE R (8P BEG e prompted as
preferences that are applied at system/application intercept points for

plRpYRE s axeaREIANSRRE| o eding ot Whdbesartirelahifigiul events (e.g.,
email argyah@more it should be noted that certain folders can exhibit characteristics

of both active folders and derived folders. Accordingly, some folders can have
preferences associated with them that specify which items are contained in a folder as
well as preferences that specify what actions to take when certain events occur on
those items.

Applications can be processed using the execution engine of system 100. As
previously disclosed, preferences can be stored as data and executed in the form of a
dataquery. Data gtore 150 can store datain one or more tables, which can then be
gueried utilizing preference information. Conventionally, executing queries againgt a
database of tables would be computationally infeasible, as the queries would have to
be continuously executed in relatively short intervals to ensure that data in the folders
is kept current. Thiswould be especially impractical on lightweight systems like

personal computers where the processor could not process efficiently execute a
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system/application behavior (e.g., controlling desktop interrupts based on
user context). Personalization is concerned with enabling an end-user to

MS30669328press a 15 preference whose logic is localized to a given intercept point
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(e.g., event, point in a flow...). Any cascaded evaluation of multiple
preferences due to actions of a single preference are incidental, not
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Furt ermore, person ization can be a to email, phone ¢

d @stcepsintisrnoptyyreentenaiti amrhternuwd; efemdnw@mam the folder datais
inﬁl%q ly of whether a workflow or task schedule is involved or not.
A'personalized workflow is based on the premise that personalization is

an independent, but complementary concept to workflows. 25
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waruronmam@e\mmgrwb@%nmmrmwm@ﬁ LEYOH Iaaﬂre@ht)bf
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planned task within a workflow wherein user preferences would

chipletplyA feeaseadec reatogibnioinaltidea psef erenegs dur te Grtinpamba single
C%Fe?&éﬂ&@%\f%ci'da éewar”‘ﬁlﬂ"bléﬁﬁa‘]’%e&ar%@? CRPLERS YRR IRAHIAY

the next steps in a workflow, personalization can be used to allow a user

tpEBHV BrisTeRai cweridlosttbec sk oA 1k BeeNek AnioR ase 4l frerent
PeRRRAFGGNa KGRI S 2534 f S praRPUs E2IBPRESSIFRUA BRnt is

the processing of an expense report. In"this example an email arrives in

afliffeext thanpsdopneshrAinia ae efdes Yeules supjeer ke dggéragore,
YRR 2B bt 4PS DR RiR, SRR, ARgd MBS aﬁa%aﬁy

is less then a certain dollar amount the report is moved to an approved
fontieg!, tyRes«d ead-dppeavante dndgeendently of whether a workflow or task schedule

isinvolved or not. A personalized workflow is based on the premise that
personalization is an independent, but complementary concept to workflows.
Personalization can be applied to workflows or task schedules, whenever end-
user decisions are relevant. There are various opportunities for personalization of
workflows in personalization of atask, personalization of workflow initiation,
personalization of a workflow task, and personalization of workflow scheduling. An
example of personalizing atask could be where a user specifies decision logic to
automate the handling of certain task such as automatically approving orders of a
certain dollar amount by a person’ s direct report. Workflow initiation deals with
deciding whether to opervinitiate a workflow based upon an event of interest (e.g.,
phone call, email arrival...). A planned personalization could potentially be turned
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sent back to the sender indicating the reports approved status.
Subsequently, a journal can be created for monthly review by a user and

MS306693 P& total amount approved can be tallied. 15 While all of the above
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categories of personalization of a workflow enhance the value of the
workflow, the applicability of such benefits is not exclusive to workflow.
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information. For instance, a user can allow everyone in their workgroup to
sédlipg historical information about MSFT share prices, but may wish to

restrict 3, oANLEAE B HEHRR SHERRIGSIBRLHIRY M ARbAG R ERaRCe the

meeting. Furthermore, the system of the present invention can expose
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action taken on behalf of a user is saved in a chronicle; a™count"
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Chronicle Folders

Chronicles according to an aspect of the subject invention represent history
and context information relevant to a user or users of a system. Notification systems
often include the concept of historical data that can be used as part of evaluating
whether or not to take an action based on a previous action. For instance, a user may
wish to set up a preference which says “ notify me when shares of MSFT hit a new
high for the day.” In this case the system must be able to maintain the highest price
point of MSFT shares during the day and update this information when a new high is
reached.

According to an aspect of the subject invention chronicles are stored in a data
store and freely accessible to users via a user interface (e.g., supplied by the operating
system). Thus, an end-user has control over this historical data; she can back it up the

way other files are backed up, she can synchronize it with other computersin her
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that can keep track of the highest and lowest values seen historically over
a certain time period. Further, the present system can make it possible for

MS306693&se chronicles to be updated by applications, which know nothing about
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information agent applications. 15 Many notification platforms make it
possible for context information to be updated during normal processing of
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systemt eep mation up to date. 104 MS306693.26
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techniques to produce software, firmware, hardware, or any combination
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program accessible from any computer-readable device, carrier, or
RSB EelErePIFiGENERIEAPTES AR e VHTHASR 63 IES GRlkgxt information
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the scope’of the present invention. In view of the exemplary systems

degiigryspraDA RuthicastsesMp seantine stoth fxpiesnie Arberin computer. The

AGEREIFRES R R IRR CREM AT BSRBHERRBGIStRE WP is interested
in and save relevant information inside these files. Because the information agent
application of the present invention, according to one aspect, is built to utilized this
type of externalized context information, the information agent system can make use
of these files as chronicles during user rule or preference processing.

Chronicles can also be used in conjunction with active folders. Because the
personalized folder system includes the ability to watch particular folders, folder
items that are created, modified, or moved into such folders can be treated as context
updatesto aparticular chronicle or set of chronicles. Inthisway, it is possible for a
user to maintain chronicles without any programmer-written code running on their
behalf. Rather, end-users can simply use the existing file manipulation mechanisms

of the operating system to keep their context information up to date.
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reference to the flow charts of Figs. 36-41. While for purposes of simplicity
of explanation, the methodology is shown and described as a series of

MS306693cks, it is to be understood and appreciated that the present invention is
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not limited by the order of the blocks, as some blocks may, in accordance
with the present invention, occur in 15 different orders and/or concurrently
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data, for instance, In a base e designated for 105 MS3066

aplsieeRion BIvestoriss MRy, eRecaesdancapiit iR Rt davratiaingsdtin
LR RNt SRS HRM B BHERRARANY RNECHIGY SRR ¢aFi 43RS

in real-time. Fig. 38 depicts a methodology 3800 for extending .
apiprolienhBeseicor Yl By eln nabplé tt ut eaesh Rlecks ryebeicRAUNEd 82 Onalement

ElPE IRRGA6S) TR ELAHEHRORfh FiRbre AR mation relating

enabling a preférence classes in one application to reference conditions,

actions, aHEeERtEIgefRcd MEGORA ogpRERAAAE CTRENKABY cieraBRs ithe

f%ﬂ?@&%ﬂia&%ﬁ%&g}ﬁﬁﬁrﬂzﬁ?&%ﬂ{@ S6RLPThyEHAS %‘;ﬂ/ 4836 r€rerences

registry. At 3830, binding information is retrievéd or received by an

e eI 6d Mpan end- e basrtkon§ develapereeeace:an B hsshiemap and
the PRANEBIe3H A b WhRN 8P dxBfipfe NFHRINE 6 BE20IRHE YR AP BaERs can be
available, however, they are not
received or detected. Preferences can then be executed or evaluated utilizing query
language (e.g., SQL) to query the datatables, at 3630. At 3640, aresults table can be
produced or populated with valid conditionally valid preferences. Finally, at 3650,
respective actions can be executed based on the results of the result table.

Turning to Fig. 37, amethodology 3700 for installing applications is
illustrated in accordance with an aspect of the present invention. At 3710, base tables
are set-up in the data store associated with the system or platform that will be
executing the installed application (e.g, information agent system data store 150).
The base tables are subsequently updated with application data at 3720, rather than
creating new tables and databases strictly for the installed application. At 3730,

application procedures are stored as data, for instance, in a based-table designated for
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automatically applied to an application in accordance with one aspect of
the subject invention. Rather, acceptance logic is applied to determine if

MS306693& EDF is to be accepted. Acceptance logic inquire into, inter alia, a
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bindings authenticity, authorization and/or certification by a trusted source
in order to determine whether it 15 will be accepted. At 3850, a
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invention. At 4110 an end- user writes preferences’in accordance with a
pisif| cRegent ieedindTRg. pliefeeenthen ampinsessanyl BfpieaBnstaindtout a
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statements seéparated by Boolean operators. The schema can be provided
by et tRissaged apiicaliebnstrain and thereby simplify end-user
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an event. An event can be anything that happens including but not limited

toPBRKERE X Rl ey AN abeRpeci PRt BeduRIsAE B VERBEHidH 8P10, the
VB RUPBIPHE MY SIGFRIFRERG RS SOAEiI N ERG BYons from a central store location.

The central storage location could be an instance registry with definition and binding
registries. Application components can then be removed, at 3920. Dependant
applications can then be notified of the uninstalled application (e.g., by an extension
component). Furthermore, and as noted above, the blocks of methodology 3900 can
be in any order. Accordingly, another aspect of the invention includes dependant
applications being notified prior to any uninstalling or removal processes.

Fig. 40 isaflow chart illustration of a method of extending programmatic
constants across applications in accordance with an aspect of the present invention.
At 4010, a constant isreceived. At 4020, the value of the constant is determined by
searching across application domains. For example, if the constant MyManager,
received then the methodology could search through an email application and
determine the value of MyManager.
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10 querying data in a data store component. At 4120, an action is taken
based on a conditionally valid preference. In order to provide a context for

MS306693 & various aspects of the invention, Figs. 42 and 43 as well as the
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following discussion are intended to provide a brief, general description of
a suitable computing environment in which the various aspects of the 15

) ; : " : .

Coocrber Ao BRI o IR G U5 DHADARG e

inBtngtitoaktyi ramﬂam_e \pi’d)malaspllaelt mﬂm@mbmméoan@(mllo an end-
: t

B o e A R LU R s con

Gemgralty, fprogbataceoctiiigstinahedspeaitd ébe progrtions 29 compstsesniyrality

d t ' ok i .
e e e A P BT TR o be provided
apyraciang! mmmmm_e mmmmwmmmmm programming.
C‘KP RYSRY Wéﬁ@ﬁe?&ﬁg&g@é%ﬂfed 5 W BB PSR B8RO A event can be
multiprocessor computer systems, mini-computing devices, mainframe

camypsbitegshaisharieas ipekedingl s mpisTd et émdhhegesioripldendagsor achange
dﬂﬁ%ﬁg‘ﬁg%rﬁfe%ﬁ%ﬁg?%%%éﬁ@%ﬁ@ Fefick! FIRETRRSSy by

and the heillustrated aspects e invention may also be
pRUSIYINY idcthd rid detel Toie pampgnenivirdhAlaftsnveetientisiaer based on a

p%HH&WSHaH\/g(%ﬂ@Eé? sing devices that are linked through a

communications network. However, some, if not all aspects of the .
inventionrcamigd® pievitsaso e dall Birvasavs asnect oA s trventan, Figs. 42
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and remote memory storage devices. 107 M5306693.26 With reference
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includes a processing unit 4214, a system memory 4216, and a system
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several types of bus structure(s) including the memory bus or memory

cERTEMSENiSpealpIs it ies, Gt hakmer s patieA A l9sss and/puEMRRENt

AR YRURY BEMA GRS afBHEs aRdasuaing iRuhe gt IRieiractde that
the inventive methods may be practiced with other computer system configurations,
including single-processor or multiprocessor computer systems, mini-computing
devices, mainframe computers, as well as personal computers, hand-held computing
devices, microprocessor-based or programmable consumer electronics, and the like.
The illustrated aspects of the invention may also be practiced in distributed computing
environments where task are performed by remote processing devices that are linked
through a communications network. However, some, if not all aspects of the
invention can be practices on stand alone computers. In adistributed computing
environment, program modules may be locate in both local and remote memory

storage devices.
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bit bus, Industrial Standard Architecture (ISA), Micro-Channel Architecture
(MSA), Extended ISA (EISA), Intelligent Drive Electronics (IDE), VESA

MS306693.26cal Bus (VLB), Peripheral Component Interconnect (PCI), Universal
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Serial Bus (USB), Advanced Graphics Port (AGP), Personal Computer
Memory Card International Association bus 15 (PCMCIA), and Small
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storage media. Fig. 42 illustrates, for example a disk storage 4224. Dis
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flash memory card, or memory stick. In addition, disk storage 4224 can
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ROM (PROM), electrically programmable ROM (EPROM), electrically erasable
ROM (EEPROM), or flash memory. Volatile memory 4220 includes random access
memory (RAM), which acts as external cache memory. By way of illustration and
not limitation, RAM is available in many forms such as synchronous RAM (SRAM),
dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate SDRAM
(DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and

direct Rambus RAM (DRRAM).

Computer 4212 also includes removable/non-removable, volatile/non-volatile
computer storage media. Fig. 42 illustrates, for example adisk storage 4224. Disk
storage 4124 includes, but is not limited to, devices like a magnetic disk drive, floppy
disk drive, tape drive, Jaz drive, Zip drive, LS-100 drive, flash memory card, or
memory stick. In addition, disk storage 4224 can include storage media separately or
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allocate resources of the computer system 4212. System applications
4230 take advantage of the management of resources by operating
MS3066932pstem 4228 through program modules 4232 and program data 4234
stored either in system memory 4216 or on disk storage 4224. It is to be
appreciated that the present invention can be 15 implemented with
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inéB26e, for example, a serial port, a parallel port, a game port, and a
universal serial bus (USB). Output device(s) 4240 use some of the same
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BesPid CEROTiFRAOOMUIRI SYER 48LhdsHad anRl ishaaedZtRdake
oL9PRNEGH AR PPRMMERHERAC0P B HEY ISP AAQi AG 4 M YSBMIPYSgh

4218. It should be noted that other deviceS and/or SyStems of devices

pRIGRIEB PRk 4438 BldgUPEERBIBMAA 30 el dhetdn ermsuEREpTY 4216
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environment using logical connections to one or more remote computers,

15 SURTIRISSREERE (Wi BO MADIOKS QNG SHIervs RTorertlingiRes @) aeiatisgsysiems.
a persongl caMPHERS cBrfRYRls 8 IFERMAR BF MR thd Conpar BsBLitodgh input
microprocessor based appliance, a peer device or other common 5

nERVEIK AIHSAntNBME IRACEF AR IBEIMFM OIS RehHydra i AARinting device
el ineai ARBRHNPACKBIAI B/ I0CRNBH RAT Rbdodepl RHIBBRAS RIYIBK, game

only a memory storage device 4246 is illustrated with remote computer(s
4 g, RSHRA SHnTHERS) W 1INGE g A s dligi iebriRpcpmsa web
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communication connection 4250. Network interface 4248 10

eredhificye bERrEERdMRATHBNIR RS aeh R Ut 4R aPed Hetldemport(s) 4238
(Hﬁ&ﬁdﬁ)@dﬁ@@mpla a serial port, aparallel port, agame port, and a universal serial

bus (USB). Output device(s) 4240 use some of the same type of ports as input
device(s) 4236. Thus, for example, a USB port may be used to provide input to

25 computer 4212, and to output information from computer 4212 to an output device
4240. Output adapter 4242 is provided to illustrate that there are some output devices
4240 like monitors, speakers, and printers, among other output devices 4240, that
require special adapters. The output adapters 4242 include, by way of illustration and
not limitation, video and sound cards that provide a means of connection between the

30 output device 4240 and the system bus 4218. It should be noted that other devices
and/or systems of devices provide both input and output capabilities such as remote

computer(s) 4244.
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area networks (WAN). LAN technologies include Fiber Distributed Data
Interface (FDDI), Copper Distributed Data Interface (CDDI),

MS306693B6hernet/IEEE 1102.3, Token Ring/IEEE 1102.5 and the like. WAN

10

15

20

25

30

technologies include, but are not limited to, point-to-point links, circuit
switching networks like Integrated Services Digital 15 Networks (ISDN)

and variadans JapreAs-BRcket awc g neris, ADf RIRL B3R
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30 perform transformations by employing the present invention,
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. between two or more computer p.clJcesses. 110 MS306693.26
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server(s) 4330. The client(s) 4310 are operably connécted to one or more
clidmsaaberdtonesPU%00 that can be employed to store information local

to the client(s) 4310. Similarly, the server(s) 5 4330 are operably
connect&POHAGEH RIFANESRIONRIAZSD Fel@ s dtehritianedftware employed

eRRIMRELTHRIAERNBIR AR 20akR R BESVE Bt Al VBRI AT 2AB8A

described above includes examples of the present invention. It is, of

cSOPEECHRR (331t ENRVBITIHELAINE SHE AR ComBHft#L &¢It can also be
CRRIBRRE IS THPRITIRINESIGIOGiRS RarRHIRAS RS & RECERIRG fIECBIPRENEN to the

invention, but one of ordinary 10 skill in the art may recognize that many

funghweteinisiiasr A48 kaiBxa i ahe purposes only, internal and external

technologies such as, modems including regular telephone grade modems, cable

modems and DSL modems, ISDN adapters, and Ethernet cards.

Fig. 43 is a schematic block diagram of a sample-computing environment
4300 with which the present invention can interact. The system 4300 includes one or
more client(s) 4310. The client(s) 4310 can be hardware and/or software (e.g.,
threads, processes, computing devices). The system 4300 also includes one or more
server(s) 4330. The server(s) 4330 can also be hardware and/or software (e.g.,
threads, processes, computing devices). The servers 4330 can house threads to
perform transformations by employing the present invention, for example. One
possible communication between a client 4310 and a server 4330 may be in the form

of a data packet adapted to be transmitted between two or more computer processes.
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present invention are possible. Accordingly, the present invention is
intended to embrace all such alterations, modifications and variations that

MS306693f2dl within the spirit and scope of the appended claims. Furthermore, to

10

15

the extent that the term "includes” is used in either the detailed
description or the claims, such term is intended to be 15 inclusive in a

WA e A R R R PR U S By

ARPIHNE Zormbvetdiass betwedh/thetCllass) 4310 and the server(s) 4330. The

S B P G oo

<Bitdypyehimsine (265 FiwidOgds T cliol(yisaMoBiNDY, the server(s)
E,é#gg?é@% >|§@§/§8%> 3 w 3 (§IF ﬁ%ﬂ? server data store(s) 4340 that can be

ver</FieldName>
<Fippiaygsktersiacshial (2 5B gRikich yp éhe or v BBPpeMods>NOT
NULL</FieldTypeMods> </Field> <Field>
<FieldN At Peropgr dlestt Rrechabsve Felldieprxainptes el dhg peesepbinvention. It

<Held TYRrMods P b Ml dest S MRPMREST abiE e Rl of components

<FieldName>Subject</FieldName>

<PleREpRciagisstiar Quepsasiel drpp s ntstke-RERFEGiENRSEOPNITToNe of ordinary

NG iRl dma)Medseni s& 1Rl Trafadner combinations and permutations of the
present invention are possible. Accordingly, the present invention is intended to
embrace all such alterations, modifications and variations that fall within the spirit
and scope of the appended claims. Furthermore, to the extent that the term “includes’
isused in either the detailed description or the claims, such term is intended to be
inclusive in a manner similar to the term “comprising” as “comprising” is interpreted

when employed as a transitional word in a claim.
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<FieldName>MessageText</FieldName>
<FieldType>nvachar(255)</FieldType> 30 <FieldTypeMods>NOT

MS306693R6/LL</FieldTypeMods> <Field> <Schema> </EventClass> 35

10

15

20

25

30

35

40

<EventClass> <EventClassName>StockEvents</EventClassName>
<Schema> <Field> <FieldName>Symbol</FieldName> 40
<FieIdType>nvachar(lO)</FieldTyp§BPd§5|\iEJBIypeMods>NOT
NULL</FieldTypeMods> <Field>

<Eiel
p=s
<Fie4

ice</FieldName> 45 <FieldType>float</FieldType>
s>NOT NULL</FieldTypeMods> <Field> <Field>

Ve !
Gile gtetlégﬁglﬁ%%§%%%>NOT

<Fiel /%i&?
NULL< J T eMods> </Field> <Schema> 5 </EventClass>

e
<EventCla <Prefere > 10 <PreferenceClass>
<Preferenc§%%%§%@?§ % Fey é><6&eferenceClassName>
<EventClagpiaiftyg S

</Field>

<Field>
<FieldName>Receiver</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Field>
<FieldName>Priority</FieldName>
<FieldType>int</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>
<Field>
<FieldName>Subject</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Field>
<FieldName>M essageT ext</FieldName>
<FieldType>nvachar(255)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>

</Field>

<Schema>
</EventClass>

=)

<EventClass>
<EventClassName>Stock Events</EventClassName>
<Schema>
<Field>
<FieldName>Symbol</FieldName>
<FieldType>nvachar(10)</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>
</Field>
<Field>
<FieldName>Price</FieldName>
<FieldType>float</FieldType>
<FieldTypeMods>NOT NULL</FieldTypeMods>
</Field>
<Field>
<FieldName>Time</FieldName>
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15 <ConditionClasses> <ConditionClass> <Name>MailFrom</Name>
<l-- Condtion Class id = 1 --> Malil is From @Sender </CondtionClass>

M S306693.28 <ConditionClass> <Name>MailContains</Name> <!-- Condtion Class
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35

40

id = 2 --> Mail Contains @KeyWord </CondtionClass> 25
</CondtionClasses> <ActionClasses> <ActionClas s>
<Name>Po<;?_.‘|'§8ﬁ/<é eﬁrﬁ’&}: e (ﬁ;)' st </ActionClass>

</ActionClI {ﬁ. T%%ﬁ\l”@fﬁ%?ﬁf <%53§é?m88§9ass>
<Preferegﬁ§ ssName>EmailPreferenceZ< erenceClassName>
<Even£ me>EmailEvents</EventClassName>

<Cop \t) es> 40 <ConditionClass> <Name>MailPriority</Name>
<!&'E §E @SS id = 3 --> Priority> @Priority </CondtionClass>
<ConditionClass> 45 <Name>MailFrom</Name> <!-- Condtion Class id =
4 --> Mail is From @Sender </CondtionClass> </CondtionClasses> 113

M ARG 68 asses>

<PreferenceClass>
<PreferenceClassName>Email Preferencel</PreferenceClassName>
<EventClassName>Emai |l Events</EventClassName>

<ConditionClasses>
<ConditionClass>
<Name>MailFrom</Name> <!-- Condtion Classid =1 -->
Mail is From @Sender
</CondtionClass>

<ConditionClass>
<Name>MailContains</Name> <!-- Condtion Classid =2 -->
Mail Contains @KeyWord
</CondtionClass>
</CondtionClasses>

<ActionClasses>
<ActionClass>
<Name>PopT oast</Name>
Pop A Toast
</ActionClass>
</ActionClasses>

</PreferenceClass>

<PreferenceClass>
<PreferenceClassName>Emai | Preference2</PreferenceClassName>
<EventClassName>EmailEvents</EventClassName>
<ConditionClasses>
<ConditionClass>
<Name>MailPriority</Name> <!-- Condtion Classid =3 -->
Priority > @Priority
</CondtionClass>
<ConditionClass>
<Name>MailFrom</Name> <!-- Condtion Classid =4 -->
Mail is From @Sender
</CondtionClass>
</CondtionClasses>
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<ActionClasses> <ActionClas s> <Name>MoveToFolder</Name>
MoveToFolder (@TargetFolder) < 5 </ActionClass> </ActionClasses>

MS306693.28°PreferenceClass> <PreferenceClass> 10
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<PreferenceClassName>StockPreference</PreferenceClassName>
<EventClassName>StockEvents</EventClassName>

<Condj %\o 8}1 > <ConditionClass> <Name>StockSymbol</Name>
<l-- Con =5-> 15 Symbol @Ticker </CondtionClass>
<Condition = ERJIA0E %>/Name> <!I-- Condtion Class id =
6 --> Prlce RIASIRLC i&r SJQCIass> </CondtionClasses>

<Act|onC |on as
<Namgﬁ%§én neMsg</Name> Send a message to cell phone of
f? ionClass> </ActionClasses> </PreferenceClass> 30
</PreferenceClasses> 114 MS306693.26 Claims 1. A preference
evaIHQII && mprlsmg a data store component for storing
schem éi @:@s&ﬂ LS 60 R PrARY &R ISHHGRRBE AR fad-user
speC|f| ockEvents</EventClassName>
<Cond|t|onCIass&s>
<ConditionClass>
<Name>StockSymbol</Name> <!-- Condtion Classid =5 -->
Symbol = @Ticker
</CondtionClass>
<ConditionClass>
<Name>TargetPrice</Name> <!-- Condtion Classid = 6 -->
Price > @TargetPrice
</CondtionClass>
</CondtionClasses>

<ActionClasses>
<ActionClass>
<Name>SendCellPhoneM sg</Name>
Send a message to cell phone of @subscriberld
</ActionClass>

</ActionClasses>

</PreferenceClass>
</PreferenceClasses>
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store them in the data store; and an execution engine to evaluate
preferences stored in the data store upon the occurrence of one or more
MS3066932¢ents. 2. The system of claim 1, further comprising an action component
for taking one or more actions specified by a conditionally valid
preference. 3. The system of claim 2, the action component comprising a
notification component that transforms@pghfgrmats notification data
generated by the execution engine based on a user preference for one or
more user communication devices. 4. The system of claim 1, wherein the
cdmmunftRIESRT 8RR QE NS SSTBISRE IR, a pager, a PDA, and a
computes.dard 46reiRPbAE R PdMsfor fHGtBe PR Bétp tiglaan event
component to extract event data from an event source and store the data

in the dRLURESHIOTE Y S BRRIREIAII BChHERFIGHES Ui peefergnces and

suhsetREen s avigaa&orBespstem of claim 5, wherein the event source is
the data store component. 8. The s%/stem of claim 1, further comprising a

context ARSI FRINEL AL RLRETRRRET R S L fRiRgiRze Upon the

Coitextarica gfiveie Bracreesiqee the context data in the data store. 9.
The system of claim 1, further comprising one or more APIs to interact

with applications. 115 MS306693.26 10. The system of claim 1, wherein

the comitey syeteensn pilgrand flrenexeckiteis re)ginetiemaxassrene esh taking one or
heavyweight applications and lightweight preference applications. 11. The
BRI S FHEE! ot B PN B RS BErerences by

executing queries on data stored in the data store. 12. The system of

claim 1, wherein end-user preferences are based on a developer.,. .

specified CERIAET DS OIS &y B PR GATVI Sk YR SH B cation component

rapar diagsRnchsqad fueferenotf @ndnttia agusaped bohrowaraisivoteditie based on
one or more tabIeTs in the data store. 14. A method ;%[Yagpe%allication
inQ AR T RO e QLIREMTR SPRATHRIGALBN SBMEEand updating the

base tables with application data associated with an application being
installed . . " L :
2. The system of claim 1, wherein the communication devices include a mobile

phone, a pager, a PDA, and a computer.

5. The system of claim 1, further comprising an event component to extract event

data from an event source and store the datain the data store.

6. The system of claim 5, wherein the event source is a subscription service.
7. The system of claim 5, wherein the event source is the data sore component.
8. The system of claim 1, further comprising a context analyzer to produce context

dataindicative of an end-users context a a given time and store the context datain the
data sore.

9. The system of claim 1, further comprising one or more APIsto interact with

applications.
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15. The method of claim 14, wherein the application is employs user
defined preferences. 16. The method of claim 14, wherein application
MS306693data includes application procedures that are stored as data. 17. A
computer readable medium having instructions stored thereon for carrying
out the method of claim 14. 18. A method for employing preferences
comprising: specifying user preferences based on a developer schema;
storing the preferences in one or more tables in a data store; querying the

talles in tHe AHERRIE JPd L YHRIRETEE SRR U SAR CRRRIIRARY HhRReution
tadngiresh dcebite3RsiB N RuRf Epp Retions Arsegrendipdaddiatoe

resulf table. 19. The method of claim 18, wherein user preferences are
BBl MButilizing a one- at-a-time declarative programming model. 20.
The method of claim 19, wherein user preferences are specified using one
or more _On-event-If-Then statements and Boolean operators to specify

cdrtditiord 8 USRNSSR RIFRHISR EngiReRy e R Ereriry e ecuting

taflies RNRIZEE S GEaHtiRg dlie¥olanguage statements. 22. The method
of claim 19, wherein the developer schema is an XML schema. 23. A

computer readable medium having instructions stored thereon computer

executatiipdRGireaiions dh axedise Be-neihadiefdladdal®baskd on a developer

specified schema.

13.  Thesystem of claim 12, wherein information regarding end-user preferences and

the developer schema are stored in one or more tables in the data store.

14. A method for application installation comprising:

establishing a set of base tables; and

updating the base tables with application data associated with an application being
installed.

15.  The method of claim 14, wherein the application is employs user defined

preferences.

16.  The method of claim 14, wherein application data includes application procedures
that are stored as data.

17. A computer readable medium having instructions stored thereon for carrying out
the method of claim 14.

18. A method for employing preferences comprising:
specifying user preferences based on a developer schema;
storing the preferences in one or more tables in a data sore;
guerying the tables in the data store upon occurrence of an event;

producing aresult table; and
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executing actions based on the data in the result table.

19.  The method of claim 18, wherein user preferences are specified by utilizing a one-

at-a-time declarative programming model.

20.  The method of claim 19, wherein user preferences are specified using one or more

On-event-1f-Then statements and Boolean operators to specify conditions and actions

21.  The method of claim 20, wherein querying the tables comprises executing query

language statements.

22.  The method of claim 19, wherein the developer schemaisan XML schema.

23. A computer readable medium having instructions stored thereon computer

executable instructions for executing the method of claim 19.
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