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ABSTRACT

[00821 An application entity may be created and defined by a user at an

application. Related service entities managed by different service applications may be

matched and consolidated. The application entity may be associated with one or more related

service entities. Metadata corresponding to the associated service entities may be provided to

the application. Such metadata may enable the associated service entities to be managed from

within the application.
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Fig. 6

Document Window 610

John Smith has missed a credit card payment

534

Application Metadata Window 620

AD~licant Entity 535a 525a
<applicant>

<ID> 100 </ID>
<name> John Smith </name>
<email> jsmith@email.com </email>

</applicant>
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FIELD OF THE INVENTION

[00011 The present invention relates to the field of resource management and,

more specifically, to integrating resource management between application services and

applications.

BACKGROUND OF THE INVENTION

[0002] In conventional resource management systems, application services

typically function in connection with applications. Such application services may each manage

different components of a resource. For example, two application services may manage

different components of a loan approval process. Specifically, a first application service may

manage a credit history component of the loan approval process, while a second application

service may manage a down payment component of the loan approval process. Each of the

application services may manage related service entities associated with the loan approval

process. For example, the first application service may mange "applicant" service entities,

while the second application service may manage related "loan" service entities.

[0003] Applications functioning in connection with the application services

may be, for example, electronic mail applications, word processing applications, or spreadsheet

applications that enable the production of documents. Such documents may often refer to

service entities and influence the management of the service entities at the application services.

For example, a document may include the text, "John Smith has missed a credit card payment."

"John Smith" may be an instance of both the applicant entity managed by the first application

service and the loan entity managed by the second application service. Thus, the document

may influence the management of the applicant entity "John Smith" and the loan entity "John

Smith". Specifically, the document may influence a user to change the state of the applicant

entity "John Smith" at the first application service to a "deny loan" state. The document may

also cause the state of the loan entity "John Smith" at the second application service to be

changed to a "refund down payment" state.
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[00041 PATENT0004J ""--Although documents may often influence the management of service
entities at the application services, there is generally limited ability to access, query, andmanage service entities from within an application. For example, if the document influences a
user to change the state of applicant entity "John Smith" at the first application service, then, tochange the state, the user must access the first application service and identify the applicantservice entity at the first application service. It may often be difficult, however, to identify a

service entity at a application service because a document often does not provide sufficientsemantics about attributes by which the service entity is defined. For example, while the
document refers to the loan applicant "John Smith" by his full name, the first application
service may define the applicant service entity by separate "frst name" and "last name"attributes. 

ame" and "lat name"

[0005] The limited ability to access, query, and manage service entities from
within an application is particularly cumbersome when a document influences the managementof related entities from different application services. For example, if the document causes a
user to change the state of applicant entity "John Smith" at the first application service and tochange the state of loan entity "John Smith" at the second application service, then the user

must separately access each application service and separately identify each service entity at
each application service. Separately identifying of service entities at different applicationservices is cumbersome because, even if the different service entities are related, the service

entities may be defined at each application service by different sets of attributes. For example,while the first application service may define the applicant service entity by separate "firstname" and "last name" attributes, the second application service may define the loan entity byan "applicant" attribute rather than by a name attribute.
[00061 Another difficulty relating to the management of service entities inconventional resource management systems is that an application typically provides limitedinformation about the availability of actions which can be performed on service entities at theapplication services. Specifically, each application service may have specific rules and

conditions related to the performance of actions on service entities. For example, such rulesand conditions may include a maximum number of times which an action may be performed, a
period in which an action must be performed, a limited user or class of users which may
perform an action, or a condition which must occur before or after the performance of an
action. An application generally cannot determine what such rules and conditions are and
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whether they are-satisfied. Thus, a user must access each component process to determine if an
action is available within the process.

[0007] Additionally, an application typically has limited abilities to coordinate
the management of resources among multiple users according to such rules and conditions.
Specifically, an application has limited ability to track the performance of actions and to
prevent or advise against the performance of actions that are invalid or likely to generate
conflicts. Furthermore, applications typically have limited ability to provide users with
information about relationships between entities and processes managed by different
application services and the performance of actions on such related entities by other users.
Such information may be used to determine* the availability of an action and to protect against
conflicts related to the performance of the action.

100081 Thus, there is a need in the art for systems and methods for integrating
resource management between application services and applications. It is desired that such
systems and methods enable, for example, matching of related service entities from different
application services, association of service entities with documents, and management of
service entities from within an application.

SUMMARY OF THE INVENTION

[00091 Application services maintain service metadata corresponding to service
entities. The application services may provide such service metadata to a context service and
to an action service. The context service may match related service entities based on the
service metadata. The context service may consolidate such related service entities into
context entities. The context service may consolidate service metadata corresponding to such
related service entities into context metadata.

[00101 An application maintains application metadata corresponding to
application entities. When an application entity is selected at the application, an execution
service may retrieve application metadata corresponding to the selected application entity and
provide such application metadata to the context service.

[00111 The context service may match the selected application entity to
associated context entities based on the application metadata and the context metadata. The
context service may identify associated service entities from which the associated context
entity is derived. 'The context service may provide service metadata corresponding .to the
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associated serviceentities to the execution service. The execution service may generate a
display of the provided service metadata which may be used to mange the associated service
entities at the application.

[00121 In an embodiment of the invention, the application services may classify
the availability of actions to be performed on service entities at the application services. The
actions may be classified as optimistically available, available according to a rule, or
universally available. The classifications may be provided to the action service, and the action
service may use the classifications to determine the availability of actions on associated service
entities. The action service may include a tracking mechanism to track the performance of
actions. The action service may also include a conflict protection mechanism which uses data
from the tracking service in combination with the classifications to determine if performance
of the actions will result in a conflict. The actions available to be performed on the associated
service entities may be provided to the application, and a view of the actions may be generated
at the application.

[00131 Additional features and advantages of the invention will be made
apparent from the following detailed description of illustrative embodiments that proceeds with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[00141 The illustrative embodiments will be better understood after reading the

following detailed description with reference to the appended drawings, in which:
100151 Fig. 1 is a block diagram representing a general purpose computer

system in which aspects of the present invention and/or portions thereof may be incorporated;
[0016] Fig. 2 is a block diagram of an exemplary prior art resource management

system;

[0017] Figs. 3a and 3b are flow diagrams of exemplary business processes;
[0018] Fig. 4 shows an exemplary document;
[0019j Fig. 5 is a block diagram of an exemplary resource management system

in accordance with the present invention;

[0020J Fig. 6 shows an exemplary application user interface in accordance with
the present invention;
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[00211 Figs. 7a and 7b are flow diagrams of an exemplary method for managing
service entities from within an application in accordance with the present invention; and

[00221 Fig. 8 shows an exemplary application user interface including available
actions in accordance with the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

I Illustrative Computer Environment

[0023] Fig. 1 and the following discussion are intended to provide a brief
general description of a suitable computing environment in which the present invention and/or
portions thereof may be implemented. Although not required, the invention is described in the
general context of computer-executable instructions, such as program modules, being executed
by a computer, such as a client workstation or a application service. Generally, program
modules include routines, programs, objects, components, data structures and the like that
perform particular tasks or implement particular abstract data types. Moreover, it should be
appreciated that the invention and/or portions thereof may be practiced with other computer
system configurations, including hand-held devices, multi-processor systems, microprocessor-
based or programmable consumer electronics, network PCs, minicomputers, mainframe
computers and the like. The invention may also be practiced in distributed computing
environments where tasks are performed by remote processing devices that are linked through
a communications network. In a distributed computing environment, program modules may be
located in both local and remote memory storage devices.

[0024] As shown in Fig. 1, an exemplary general purpose computing system
includes a conventional personal computer 120 or the like, including a processing unit 121, a
system memory 122, and a system bus 123 that couples various system components including

the system memory to the processing unit 121. The system bus 123 may be any of several

types of bus structures including a memory bus or memory controller, a peripheral bus, and a
local bus using any of a variety of bus architectures. The system memory includes read-only

memory (ROM) 124 and random access memory (RAM) 125. A basic input/output system

126 (BIOS), containing the basic routines that help to transfer information between elements
within the personal computer 120, such as during start-up, is stored in ROM 124.
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[0025] The personal computer 120 may further include a hard disk drive 127 for

reading from and writing to a hard disk (not shown), a magnetic disk drive 128 for reading

from or writing to a removable magnetic disk 129, and an optical disk drive 130 for reading

from or writing to a removable optical disk 131 such as a CD-ROM or other optical media.

The hard disk drive 127, magnetic disk drive 128, and optical disk drive 130 are connected to

the system bus 123 by a hard disk drive interface 132, a magnetic disk drive interface 133, and

an optical drive interface 134, respectively. The drives and their associated computer-readable

media provide non-volatile storage of computer readable instructions, data structures, program

modules and other data for the personal computer 120.

[00261 Although the exemplary environment described herein employs a hard

disk, a removable magnetic disk 129, and a removable optical disk 131, it should be

appreciated that other types of computer readable media which can store data that is accessible

by a computer may also be used in the exemplary operating environment. Such other types of

media include a magnetic cassette, a flash memory card, a digital video disk, a Bernoulli

cartridge, a random access memory (RAM), a read-only memory (ROM), and the like.

[0027] A number of program modules may be stored on the hard disk, magnetic

disk 129, optical disk 131, ROM 124 or RAM 125, including an operating system 135, one or

more application 212 programs 136, other program modules 137 and program data 138. A

user may enter commands and information into the personal computer 120 through input

devices such as a keyboard 140 and pointing device 142 such as a mouse. Other input devices

(not shown) may include a microphone, joystick, game pad, satellite disk, scanner, or the like.

These and other input devices are often connected to the processing unit 121 through a serial

port interface 146 that is coupled to the system bus, but may be connected by other interfaces,

such as a parallel port, game port, or universal serial bus (USB). A monitor 147 or other type

of display device is also connected to the system bus 123 via an interface, such as a video

adapter 148. In addition to the monitor 147, a personal computer typically includes other

peripheral output devices (not shown), such as speakers and printers. The exemplary system of

Fig. 1 also includes a host adapter 155, a Small Computer System Interface (SCSI) bus 156,

and an external storage device 162 connected to the SCSI bus 156.

[00281 The personal computer 120 may operate in a networked environment

using logical connections to one or more remote computers, such as a remote computer 149.

The remote computer 149 may be another personal computer, a application service, a router, a

network PC, a peer device or other common network node, and typically includes many or all
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I e~riedabove relative to the personal computer 120, although only a

memory storage device 150 has been illustrated in Fig. The logical connections depicted inFig. I include a local area network (LAN) 151 and a wide area network (WA N) 152. Suchnetworking environments are commonplace in offices, enterprise-w~ide computer networks,intranets, and the Internet.
[00291 When used in a LANq networkin~g environment, the personal computer120 is connected to the LAN 151 through a network interface or adapter 153. When used in aWAN networking environment, the personal computer 120 typically includes a modem 154 orother means for establishing communications over the wide area network 152, such as theInternet. The modem 154, which may be internal or external, is connected to the system bus123 via the serial port interface 146. In a networked environment, program modules depictedrelative to the personal computer 120, or portions thereof, may be stored in the remote memorystorage device. It will be appreciated that the network connections shown are exemplary andother means of establishing a communications link between the computers may be used.

11 Illustrative Resource Management Environment
[00301 An exemplary conventional resource management system 200 is shownin Fig. 2. System 200 includes application services 210Oa and 210Ob functioning in connectionwith an application 232 on a client 230. Generally, application services 2 10 manage resources,while application 232 presents and exchanges information about such resources.[00311 Application services 2 10 may be application services such as, forexam~ple, line of business (LOB) application services, database application services, networkapplication services, print application services, and file application services. Specifically,application service 2 1 Oa may be an LOB application service that manages a credit historycomponent of a loan approval process, while application service 210Ob may be an LOBapplication service that manages a down payment component of a loan approval process.[00321 An exemplary credit history component process 3 00a managed byapplication service 210Qa is shown in Fig. 3a. At state 302a, a loan application is received. Atstate 3 04a, a credit history is received. At state 3 06a, it is determined if the credit history issatisfactory. If the credit history is satisfactory, then, at state 308a, the loan is approved. If thecredit history is not satisfactory, then, at .state 3 1 Oa, the loan is denied.[00331 An exemplary down payment component process 300b managed byapplication service 210Ob is shown in Fig. 3b. At state 302b, a loan application is received. At
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state 304b, a down-payment is requested. At state 308a, it is determined if the loan is

approved. If the loan is approved, then, at state 308b, the first monthly payment is requested.

If the loan is not approved, then, at state 310b, the. down payment is refunded.

[0034] Application services 210 manage service entities 215 associated with

component processes 300. Application service 210a manages service entities 215a and 215a',

while application service 210b manages service entities 215b and 215b'. Specifically, service

entity 215a may be an "applicant" entity associated with credit history component process

300a, while service entity 215b may be a related "loan" entity 215b associated with loan

approval process 300b. Service entities 215a' and 215b' may be non-related service entities

that are specific to each component process 300a and 300b, respectively.

[0035] Application services 210 may maintain service metadata 205

corresponding to such service entities 215. Service metadata 205 may be defined in a language

such as, for example, extensible markup language (XML). Service metadata 205 may include

attributes of the service entities 215 and may also include unique keys of the service entities

215. Exemplary attributes of the applicant entity 215a and the loan entity 215b are shown

below:

Exemplary Applicant Entity 215a
<applicant>

<ID> 1 </ID>
<first name> John </first name>
<last name> Smith </last name>

</applicant>

Exemplary Loan Entity 215b
<loan>

<ID> 10 </ID>
<applicant>

<name> John Smith </name>
</applicant>

</loan>

[0036] Service metadata 205 may also include actions available on service

entities 215. Such actions may be static actions, which are available irrespective of the process

state of service entities 215, or dynamic actions, which are dependent on the process state of

service entities 215.
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[0037] Static actions may be actions such as. for example, actions for viewing

and changing the attributes of service entities 215, actions for following or drilling down a

relationship to see related instances, and always available actions for changing the process

state. Metadata for viewing and changing attributes may include, for example, mechanisms

rendering a view such as launching a dialog.

[0038] .Metadata for dynamic actions may include methods for changing the

process state, functions of the process state in which such methods are available, and

restrictions on protecting the process from multiple or conflicting use of such methods by the

same or different users.

[0039] Service metadata 205 may also include information about access to

service entities 215. Such metadata may include, for example, access limitations or restrictions

for a particular user or group of users to an instance or class of service entities 215, static

action, or relationship. Authorization such as, for example, a valid password or identifier may

be required to gain access to each such instance or class of an entity, static action, or

relationship.

[0040] Service metadata 205 may also include descriptions of methods to obtain

information about entity instances. Such metadata may also include descriptions of methods to

derive actual or possible relationships between entity instances, views, and static actions.

[00411 Application services 210 communicate with client 230 via network 220.

Network 220 may be a local area network (LAN) or a wide area network (WAN) such as, for

example, the Internet. Client 230 may be a computing device such as computing device 120 of

Fig. 1. Client 230 may be equipped with a web browser or another front end application to

gain access to application services 210. Application 232 runs at client 230 and may be an

application such as, for example, a word processor, a spreadsheet, or an email system.

Application 232 may enable a document 234 to be created, presented, and exchanged among

users.

[0042] Document 234 may refer to and influence the management of service

entities. Referring now to Fig. 4, document 234 includes the text, "John Smith has missed a

credit card payment." Document 234 thus refers to both the applicant service entity 215a and

the loan service entity 215b. Document 234 may influence the management of such referred

service entities 215a and 215b. For example, document 234 may influence a user to change the

state of applicant service entity "John Smith" 215a from state 306a to state 310a. Document
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234 may also inflience a user to change the state of loan service entity "John Smith" 215b

from state 306b to state 310 b.

[00431 Importantly, in a conventional system 200 as shown in Fig. 2, a user

cannot manage service entities 215 from within application 232. Thus, to change the state of

applicant service entity 215a, the user must separately access application service 210a and

identify applicant service entity 215a within application service 210a. Furthermore, to change

the state of loan service entity 215b, the user must separately access application service 210b

and identify the loan service entity 215b within application service 210 Ob.

III Exemplary Systems and Methods of the Present Invention

[0044] Unlike conventional system 200 of Fig. 2, the present invention enables

application entities to be created and defined by a user. The present invention also enables

related service entities to be matched and consolidated. Each application entity may be

associated with one or more related service entities. Metadata corresponding to the associated

service entities may be provided to the application. Such metadata may enable the associated

service entities to be managed from within the application.

[0045] An exemplary resource management system 500 in accordance with the

present invention is shown in Fig. 5. Generally, application services 210 expose service

metadata 505 corresponding to service entities 215 to context service 510 and action service

520. Context service 510 consolidates service entities 215 into context entities 515 based on

service metadata 505. Context service 510 also consolidates service metadata 505 into context

metadata 525. Action service 520 determines dynamic actions available on service entities

215. Application 532 maintains application metadata 545 corresponding to application entities

535.

[00461 Application services 210 expose service metadata 505 to context service

510 via network 220. Unlike conventional service metadata 205 of Fig. 2, service metadata

505 in accordance with the present invention may include a classification of the availability of

actions to be performed in connection with service entities 215. Specifically, application

services 210 may classify an action as being universally available, optimistically available, or

available according to a rule.

[00471 An action that is universally available is an action that may be always be

performed. Such actions are not subject to any rules or conditions.
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[00481 "An action that is optimistically available is available subject to specified

rules and conditions. For example, such rules may include a maximum number of times

which an action may be performed, a time period in which an action must be performed, a user

or class of users which must perform an action, a condition which must occur before

performance of an action, a condition which must occur after performance of an action.

Classifying an action as optimistically available enables application services.210 to make an

action available without specifying all possible rules and conditions which must be satisfied for

the rule to be available.

[00491 An action that is available according to a rule is available only in

compliance with specified rules and conditions. Classifying an action as available according to

a rule enables application services 210 to deny the availability of action unless specified rules

and conditions are satisfied.

[00501 Context service 510 may be an application running on a computing

device such as, for example, computing device 120 of Fig. 1. Context service 510 may parse

service metadata 505 to identify service entities 215 and corresponding static actions available

on the service entities. Context service 510 may validate service metadata 505 by, for

example, making a dummy call for identified service entities to application services 210.

[0051] Context service 510 consolidates service entities 215 into context

entities 515. To consolidate service entities 215, context service matches related service

entities 215 and consolidates such related service entities 215 into a single context entity 515.

For example, context service 510 may match related service entities 215a and 215b and

consolidate them into context entity 515a. Context service 510 may also determine that service

entities 210 Oa' and 210 Ob' are not related and may thus consolidate each of service entities 21 Oa'

and 210b' into a separate context entity 515b and 515c, respectively.

[00521 Context service 510 matches related service entities 215 based on

service metadata 505. Specifically, context service 510 cross references attributes of service

entities 215 to identify actual and potential relationships. Context service 510 may identify

such relationships based on a nomenclature of the attributes. For example, context service 510

may match the applicant service entity 215a to the loan service entity 215b because the loan

service entity 215b includes an "applicant" attribute. Context service 510 may fragment and

compose attributes. Furthermore, context service 510 may perform transformations on

attributes. For example, context service 510 may perform a transformation to match the "first

-11-
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name" and "last nrame" attributes of the applicant service entity 215a to the "name" attribute of

the loan service entity 215b.

[00531 In addition to consolidating the service entities 215 into 'context entities

515, context service 510 consolidates service metadata 505 into context metadata 525.

Specifically, in addition to consolidating the attributes of service entities 215, context service

510 consolidates dynamic actions available on service entities 215. For example, context

service 510 may fragment and compose static actions available on service entities 215.

Furthermore, context service 510 may perform transformations on static actions of service

entities 215.

[0054] Context service 510 may also consolidate service metadata 505 about

access to service entities 215. For example, context service 510 may persist context metadata

525 specifying that a particular class of users has access to the context entity 215a but does not

have access to the context entity 215b.

100551 Context service 510 may also consolidate metadata about entity

instances and the derivation of actual or possible relationships between such instances, views,

and static actions. Context service 510 may also maintain rendering information for service

metadata 505. Context service 510 may also pre-fetch service metadata 505 from application

services 210 to increase the availability of service metadata 505. Context service 510 may also

store procedures for restoring service metadata 505 when application services 210 go offline

such as, for example, in the event of a power failure.

[0056] Action service 520 may be an application running on a computing

device such as, for example, computing device 120 of Fig. 1. Generally, action service 520

determines dynamic actions available on service entities 215. Action service 520 may query

context service 510 to identify which of application services 210 have dynamic actions

available on a service entity 215. Action service 520 may then query the identified application

services 210 to obtain the available dynamic actions for the service entity 215.

[00571 Alternatively, action service 520 may query the identified application

services 210 to obtain status information for an entity. Action service 520 may then retrieve

service metadata 505 corresponding to the entity to determine the available actions for the

service entity 215.

[00581 Action service 520 includes tracking mechanism 522, which tracks the

performance of actions on service entities 215 at application services 210. Tracking

-12-
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mechanism 522 determines when a user invokes a state change method on a process and tracks

the success, failure, or pending completion of the method.

[0059] Action service 520 also includes conflict protection mechanism 524,

which prevents and advises against the performance of dynamic actions at application services

210 that are invalid or likely to generate conflicts. Conflict protection mechanism 524

evaluates the classification of the availability of actions to be performed on service entities

215. Specifically, as described above, such actions may be classified as universally available,

optimistically available, or available according to a rule. Conflict protection mechanism 524

uses and interprets such classifications along with the actions tracked by tracking mechanism

522 to determine whether actions are available and to detect dynamic actions that may cause

actual and potential conflicts.

[00601 Application 532 may be an application such as, for example, a word

processor, a spreadsheet, or an email system that enables the creation, production, and

exchange of a document 534. Generally, unlike conventional application 232 of Fig. 2,

application 532 enables application entities 535a and 535b to be created and defined.

Application 532 may maintain application metadata 545 corresponding to such application

entities 535. Such application metadata 545 may include, for example, attributes of the

corresponding application entities 535.

[00611 A user may define an instance of an application entity 535 by, for

example, typing a name of the instance in the text of document 534, highlighting the name

using an attached mouse keyboard, or the like, and selecting a "define instance" option from an

application menu. The user may then, for example, select an application entity 535 from a list

of pre-defined application entities 535 or create an instance of a "new" application entity 535.

If the user selects a pre-defined application entity 535, then a view of the attributes of the pre-

defined application entity 535 may be displayed, and the user may define attributes for the

instance. If the user creates a new application entity 535, then the user may create a set of

attributes for the application entity 535 and may define the set of attributes for the instance.

[00621 Once the instance of the application entity 535 has been defined, it may

appear in the text of the document as a link shown by, for example, underlined and specially

colored text. The user may then select the instance by, for example, clicking on the link using

the attached mouse. Selecting the instance may cause the view of the attributes of the instance

to be displayed.

-13-
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[0063 1 Referring now to Fig. 6, an exemplary application user interface 605 is

shown. User interface 605 may be displayed on a display device such as a monitor attached to

client 230. User interface 605 includes document window 610, which displays document 534.

Document 534 includes the text, "John Smith has missed a credit card payment." "John

Smith" has been defined as an instance of an applicant application entity 535a as shown by link

612.

[0064] Application user interface 605 also includes application metadata

window 620. Application metadata window 620 may be opened by clicking on link 612.

Entity window 620 displays application metadata 545a, which includes the attributes of

applicant application entity 535a. In an alternative embodiment, application metadata 545a

may appear in a dialog box within document 534.

[00651 Execution service 536 at application 532 is discussed in detail below

with reference to Figs 7a and 7b. Generally, execution service 536 provides selected

application metadata 545 to context service 510. Execution service 536 also includes state and

relationship view mechanism 538 for providing views of related service entities 215.

[00661 A flow diagram of an exemplary method for managing service entities

215 from within application 532 in accordance with the present invention is shown in Figs. 7a

and 7b. Generally, a selected application entity 535 is associated with service entities 215, and

service metadata 505 for the associated service entities 215 is provided to application 532. The

provided service metadata 505 enables the associated service entities 215 to be managed from

within the application 532.

[0067] At step 710, an application entity 535 is selected at application 532. For

example, the applicant application entity 535a may be selected at application 532 by clicking

on link 612 using an attached mouse.

100681 At step 712, execution service 536 on client 230 retrieves application

metadata 545 corresponding to the selected application entity 535 from application 532. For

example, if the applicant application entity 535a is selected, then execution service 536 may

retrieve corresponding application metadata 545a. At step 714, execution service 536 passes

the retrieved application metadata 545a to context service 510.

[00691 At step 716, context service 510 matches the selected application entity

535 to associated context entities 515. The matching of entities is discussed in detail above

with reference to Fig. 5, and may be performed by, for example, cross referencing the

attributes of entities included in application metadata 545 and context metadata 525. For
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example, contextf service 510 may match the applicant application entity 535a to context entity

515a based on common attributes.

[0070] At step 718, context service 510 identifies associated service entities 215

from which the associated context entities 515 are derived. For example, context service 510

may identify that context entity 515a is derived from the applicant service entity 215a and the

loan service entity 215b.

[0071] At step 720, context service 510 examines context metadata 525 to

determine static actions available on the associated service entities 215. Context service 510

may generate a graph of the associated service entities 215, the relationships to those entities,

and the static actions available on those entities and relationships.

[00721 At step 722, context service 510 queries action service 520 to determine

dynamic actions available on the associated service entities 215. Action service 520 provides

the available actions on service entities 215 as well as any actions which may result in a

conflict. Action service 520 may also provide limitations on multiple use of the same or

multiple dynamic actions from the same process.

[0073] At step 724, context service 510 provides the available actions to

execution service 536. Context service 510 may also provide other service metadata 505 for

the associated service entities 215. If access to one of the associated service entities 215 is

restricted, then the user may be required to provide authorization to receive metadata for that

entity. For example, the user may be required to log in with an identifier or password.

[0074] At step 726, execution service 536 generates a display of the actions

available on the associated service entities 215. Execution service 536 includes state and

relationship view mechanism 538 to provide views of relationships between related service

entities 215. Such relationships may be filtered to provide only those that are relevant to

determine functions of state involved in conflict protection. State and relationship view

mechanism 512 may provide information about the state of taking, success, failure, and current

status of state change methods for related service entities 215.

[0075] Referring now to Fig. 8, display 815 shows the actions available on the

associated service entities 215. The Display 815 is shown in application service actions

window 630. The display 815 includes a first display portion 815b showing the available static

and dynamic actions for associated service entities 215a and 215b. The display 815 also

includes a second display portion 815b showing information about the availability of actions at

application services 210. Second display portion 815b shows relationships between
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component process-s-300a and 300b, the state of each component process 300a and 300b, and

the availability of actions on applicant service entity 215a and loan service entity 215b within

each:process 300a and 300b, respectively. Information about the success, failure, and status of

pendingactions within processes 300a and 300b may be displayed by, for example, clicking on

the process in display 815 with an attached mouse.

[00761 Alternatively, the available actions may be displayed as a cascading

menu set or as sets of categorized actions and options. Furthermore, the available actions may

be displayed in a dialog box within document window 610. Execution service 536 may also

invoke dialogs and rendering mechanisms specified by context service 510.

[0077] At step 728, a user may request an action from the display 815. The

user may request the action by, for example, clicking on the action with the attached mouse.

If, for example, the user selects "View Attributes" or "Change Attributes", then the attributes

of the associated service entities 215a and 215b may appear in a new window or dialog box

within user interface 805. The user may then view and change the attributes.

[00781 In an alternative embodiment, execution service 536 may perform

available actions automatically without displaying such actions to the user.

[00791 At step 730, the requested action is forwarded to the appropriate

application service 210. If a requested action is a static action, then it may be forwarded to the

appropriate application services 210 via context service 510. If the requested action is a

dynamic action, then it may be forwarded to the appropriate application services 210 via action

service 520.

[00801 At step 732, the action may be performed at the appropriate application

service 210. The performance of the action may be logged by tracking mechanism 522.

[0081] While the present invention has been described in connection with the

preferred embodiments of the various figures, it is to be understood that other similar

embodiments may be used or modifications and additions may be made to the described

embodiment for performing the same function of the present invention without deviating

therefrom. Therefore, the present invention should not be limited to any single embodiment,

but rather should be construed in breadth and scope in accordance with the appended claims.
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Throughout this specification and the claims which follow,
unless the context requires otherwise, the word "comprise",
and variations such as "comprises" and "comprising", will
be understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of
any other integer or step or group of integers or steps.

The reference to any prior art in this specification is not,
and should not be taken as, an acknowledgement or any form
of suggestion that that prior art forms part of the common
general knowledge in Australia.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for associating an application entity managed by an application with a

plurality of related service entities managed by a plurality of application services, the

application maintaining application metadata corresponding to the application entity, the

application services maintaining service metadata corresponding to the related service entities,

the method comprising:

matching the related service entities based on the service metadata;

consolidating the related service entities into a context entity;

consolidating service metadata corresponding to the context entity into context

metadata; and

matching the application entity to the context entity based on the application

metadata and the context metadata.

2. The method of claim 1, wherein matching the related service entities comprises

matching the related service entities based on attributes of the related service entities.

3. The method of claim 1, wherein matching the application entity to the context

entity comprises matching the application entity to the context entity based on attributes of the

application entity and attributes of the context entity.

4. The method of claim 1, further comprising obtaining service metadata

corresponding to the related service entities.

The method of claim 4, wherein obtaining the service metadata corresponding

to the related service entities to the application comprises:

determining at a context service static actions available on the related service

entities; and

querying an action service to determine dynamic actions available on the related

service entities.

6. The method of claim 4, further comprising providing the service metadata

corresponding to the related service entities to the application.

-18-



PATENT

7. The method of claim 6, wherein providing the service metadata corresponding

to the related service entities to the application comprises providing static and dynamic actions

available on the related service entities to the application.

8. A method for managing at an application a first service entity at a first

application service, the method comprising:

matching an application entity to an associated context entity based on

application metadata and context metadata;

identifying that the associated context entity is derived from the first service

entity;

providing service metadata corresponding to the first service entity to the

application; and

managing the first service entity at the application using the provided service

metadata.

9. The method of claim 8, comprising matching the application entity to the

associated context entity based on attributes of the application entity and attributes of the

associated context entity.

The method of claim 8, comprising identifying that the associated context entity

is derived from the first service entity and a second service entity at a second application

service, the first service entity being related to the second service entity.

11. The method of claim 8, further comprising obtaining the service metadata

corresponding to the first service entity.

12. The method of claim 1 1, wherein obtaining the service metadata corresponding

to the first service entity comprises:

determining at a context service static actions available on the first service

entity; and

querying an action service to determine dynamic actions available on the first

service entity.

-19-
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13. The method of claim 12, wherein providing the service metadata corresponding

to the first service entity comprises providing the static and dynamic actions available on the

first service entity to the application.

14. The method of claim 13, wherein managing the first service entity at the

application using the provided service metadata comprises:

generating at the application a display of the static and dynamic actions

available on the first service entity; and

selecting from the display at the application an action to be performed on the

first service entity at the first application service.

The method of claim 14, further comprising:

forwarding the selected action to the first application service; and

performing the selected action at the first application service.

16. A system for managing at an application a first service entity at a first

application service, the system comprising:

the first application service, said first application service maintaining first

service metadata corresponding to the first service entity and providing the first service

metadata to a context service;

the application, said application maintaining application metadata

corresponding to an application entity and providing the application metadata to a context

service;

the context service, said context service maintaining a context entity derived

from the first service entity, matching the application entity to the context entity, and providing

the first service metadata to said application, the first service metadata enabling the first

service entity to be managed at said application.

17. The system of claim 16, further comprising a second application service, said

second application service maintaining second service metadata, corresponding to a second

service entity and providing said second service metadata to said context service, the second

service entity being related to the first service entity.
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18. The system of claim 17, wherein said context service matches the first service

entity and the second service entity based on the first service metadata and the second service

metadata.

19. The system of claim 17, wherein the context entity is derived from the first

service entity and the second service entity.

The system of claim 17, wherein said context service provides the first service

metadata and the second service metadata to said application, the first service metadata

enabling the first service entity to be managed at said application, the second service metadata

enabling the second service entity to be managed at said application.

21. The system of claim 16, further comprising an action service for determining

dynamic actions available on the first service entity at said first application service.

22. The system of claim 21, wherein said context service queries said action service

to determine the dynamic actions available on the first service entity and provides the dynamic

actions available on the first service entity to said application.

23. The system of claim 16, further comprising an execution service for providing

the application metadata to said context service.

24. The system of claim 23, wherein said execution service generates a display of

the first service metadata.
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A method substantially as hereinbefore described with reference to the drawings.

A system substantially as hereinbefore described with reference to the drawings.

The steps, features, compositions and compounds disclosed herein or referred to or

indicated in the specification and/or claims of this application, individually or

collectively, and any and all combinations of any two or more of said steps or features.

DATED this NINETEENTH day of JULY 2004

Microsoft Corporation

by DAVIES COLLISON CAVE

Patent Attorneys for the applicant(s)
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Fig. 6
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