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Resource Processing Using an Intermediary for Context-Based Customization

of Interaction Deliverables

REFERENCE TO PRIOR APPLICATION
[0001] The current application claims the benefit of co-pending U.S. Provisional
Application No. 61/149,179, titled “Dynamic Context-Based System Interaction
Construction”, which was filed on 2 February 2009, and which is hereby incorporated

by reference.

TECHNICAL FIELD
[0002] The disclosure relates generally to system interactions, and more
particularly, to a solution for resource processing using an intermediary for context-

based customization of interaction deliverables.

BACKGROUND ART
[0003] Organized software development generally follows well-defined styles that
provide recognizable and repeatable structures, much like other disciplines (e.g., civil
engineering, culinary arts, graphic design, etc.). Structure enables the consistent
implementation of constraints to achieve specific desired properties. Three leading
software architectural styles are Object Oriented Development, Service Oriented
Architecture, and Representational State Transfer.
[0004] In the Object Oriented Development (OOD) style, an object is a set of
dependent data and functions. Each encapsulated object is an artifact that has a
custom interface providing for its manipulation. Objects can be loosely-coupled, but
are not individually addressable by a remote system without extension (e.g.,
common object request broker architecture, CORBA). In the context of an
application, object bindings are often prescribed as fixed components of the system.
The use of any interaction context to customize system responses is left to the
software developer in defining an object. Overall, the OOD style supports rich
software applications, but the tight-coupling within, and often between objects, limits
the practical range of result customization.

[0005] In the Service Oriented Architecture (SOA) style, a service is a set of
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dependent data and functions. Each encapsulated service is a black-box artifact that
has a custom interface defining the fixed range of its manipulation. Services are
loosely-coupled and can be individually addressable components in a distributed
system. In the context of an application, the SOA style requires a meta application
layer for messaging, translation, and binding. This layer is typically supported by
discrete middleware components (e.g. enterprise service bus (ESB), business
process execution language (BPEL), business process management (BPM), etc.).
The use of any interaction context to customize system responses is left to the
software developer in defining a service interface. Overall, the SOA style supports
rich software applications, but the tight-coupling within services and the black-box
nature of services intrinsically limits the practical range of result customization.
[0006] In the Representational State Transfer (REST) style, a resource is any
discrete element of information (e.g. document, database record, temporal service,
etc.), independent of any pre-determined function, that can be referenced with a
unigue address (e.g., Uniform Resource Indicator, URI). Each resource is a
standalone artifact that has a standard interface (e.g., the Uniform Interface)
providing for its manipulation, however manipulation is done through
representations, which isolate a resource from direct interaction. Resources are
loosely-coupled and addressable components in a distributed system. In the context
of an application, every resource is a potential state addressable by a client,
therefore each client request results in a representation and a new application state.
The use of any interaction context to customize system responses is constrained to
in-band context provided with the client request, the software developer is prohibited
from using any out-of-band context that may reside on the server. Overall, the REST
style supports rich software applications, but the absence of pre-determined
functions, and the inability to use server-side context, results in a client driven

application that intrinsically limits the practical range of result customization.

SUMMARY OF THE INVENTION
[0007] Aspects of the invention provide a software application, which includes work
order resources, each of which defines an atomic operation for the software
application, and a construction service resource, which processes the work order

resources in response to all interaction requests for the software application. Each
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interaction request is received from a client and identifies a corresponding work
order, which the construction service processes to dynamically construct a set of
deliverables, which can include a custom representation of the work order. While
processing the interaction request, the construction service, as directed by the work
order, can make one or more requests to context resources for context information
corresponding to an activity for which the interaction was requested to construct the
set of deliverables. The work order resource can comprise a reflective program that
enables the construction service to dynamically determine and construct the set of
deliverables, including the next appropriate interaction(s) using the context
information, thereby directing a set of atomic operations as part of an activity being
performed and enabling the dynamic context-based construction of interaction
deliverables.

[0008] A first aspect of the invention provides a software application comprising
program code embodied in at least one computer-readable medium, the software
application comprising: a plurality of work order resources, wherein each work order
resource defines an atomic operation for the software application and has a
corresponding unique work order resource identifier; a construction service resource
configured to process all interaction requests for the software application, wherein
each interaction request includes a work order resource identifier, and wherein each
interaction request is made as part of an activity being performed using the software
application, wherein the construction service resource is configured to process each
interaction request by: processing a representation of a work order resource
corresponding to the work order resource identifier in the interaction request,
wherein the processing includes constructing a set of deliverables as directed by the
representation of the work order resource and context information for an activity
corresponding to the requested interaction; and providing the set of deliverables in
response to the interaction request.

[0009] A second aspect of the invention provides a computer-implemented method
of processing interactions for a software application, the method comprising:
receiving a work order resource identifier corresponding to an interaction request at
a representation of a construction service resource of the software application
executing on a computer system, wherein the representation of the construction

service resource processes the interaction request by: obtaining a representation of
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a work order resource corresponding to the work order resource identifier in
response to the receiving; processing the representation of the work order resource,
wherein the processing includes constructing a set of deliverables as directed by the
representation of the work order resource and context information for an activity
corresponding to the requested interaction; and providing the set of deliverables in
response to the interaction request.

[0010] A third aspect of the invention provides a computer system including: a
processing component; and a storage component, wherein the storage component
includes at least one computer-readable medium comprising a software application
including: a plurality of work order resources, wherein each work order resource
defines an atomic operation for the software application and has a corresponding
uniqgue work order resource identifier; and a construction service resource configured
to process all interaction requests for the software application, wherein each
interaction request includes a work order resource identifier, and wherein each
interaction request is made as part of an activity being performed using the software
application, wherein the construction service resource is configured to process each
interaction request by: processing a representation of a work order resource
corresponding to the work order resource identifier in the interaction request,
wherein the processing includes constructing a set of deliverables as directed by the
representation of the work order resource and context information for an activity
corresponding to the requested interaction; and providing the set of deliverables in
response to the interaction request.

[0011] A fourth aspect of the invention provides a method of performing an activity,
the method comprising: providing a request for an atomic operation of the activity for
processing by a system controller, the request including an identifier of a work order
resource defining the atomic operation, wherein the system controller is configured
to provide the identifier of the work order resource to a construction service for
processing; and receiving a custom representation of the work order in response to
the request from the construction service.

[0012] Other aspects of the invention provide methods, systems, program
products, and methods of using and generating each, which include and/or

implement some or all of the actions described herein. The illustrative aspects of the
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invention are designed to solve one or more of the problems herein described and/or

one or more other problems not discussed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] These and other features of the disclosure will be more readily understood
from the following detailed description of the various aspects of the invention taken in
conjunction with the accompanying drawings that depict various aspects of the
invention.
[0014] FIG. 1 shows an illustrative high level data flow diagram for performing an
atomic operation using a software application according to an embodiment.
[0015] FIG. 2 shows a more detailed illustrative data flow diagram for performing
an atomic operation using the software application of FIG. 1 according to an
embodiment.
[0016] FIG. 3 shows an illustrative method of pre-processing a request using the
application of FIG. 2 according to an embodiment.
[0017] FIG. 4 shows an illustrative method of processing a request using the
application of FIG. 2 according to an embodiment.
[0018] FIG. 5 shows an illustrative environment for executing the application of
FIG. 2 in order to perform a task according to an embodiment.
[0019] FIG. 6 shows an illustrative software development method for developing
the software application of FIG. 1 according to an embodiment.
[0020] FIG. 7 shows an illustrative flow diagram for performing a task using the
software application of FIG. 1 according to an embodiment.
[0021] FIG. 8 shows an illustrative flow diagram for performing an activity using the
software application of FIG. 1 according to an embodiment.
[0022] FIG. 9 shows illustrative activity relationships between activities being
performed using the software application of FIG. 1 according to an embodiment.
[0023] FIG. 10 shows a conceptual architecture of an illustrative SOA-style
implementation of the software application of FIG. 1 according to an embodiment.
[0024] FIGS. 11A-11M show illustrative flowcharts for an illustrative set of tasks for
managing the lifecycle of a grant according to an embodiment.
[0025] FIGS. 12A-12E show illustrative views of a grant during various portions of

the lifecycle of the grant according to an embodiment.

5



WO 2010/088649 PCT/US2010/022849

[0026] Itis noted that the drawings may not be to scale. The drawings are
intended to depict only typical aspects of the invention, and therefore should not be
considered as limiting the scope of the invention. In the drawings, like numbering

represents like elements between the drawings.

DETAILED DESCRIPTION OF THE INVENTION
[0027] As indicated above, aspects of the invention provide a software application,
which includes work order resources, each of which defines an atomic operation for
the software application, and a construction service resource, which processes the
work order resources in response to all interaction requests for the software
application. Each interaction request is received from a client and identifies a
corresponding work order, which the construction service processes to dynamically
construct a set of deliverables, which can include a custom representation of the
work order. While processing the interaction request, the construction service, as
directed by the work order, can make one or more requests to context resources for
context information corresponding to an activity for which the interaction was
requested to construct the set of deliverables. The work order resource can
comprise a reflective program that enables the construction service to dynamically
determine and construct the set of deliverables, including the next appropriate
interaction(s) using the context information, thereby directing a set of atomic
operations as part of an activity being performed and enabling the dynamic context-
based construction of interaction deliverables. As used herein, unless otherwise
noted, the term “set” means one or more (i.e., at least one) and the phrase “any
solution” means any now known or later developed solution.
[0028] An embodiment provides a software development framework for developing
software applications, in which a process flow for performing an activity can be
dynamically determined throughout the lifecycle of the activity based on a current
context of the activity at a conclusion of each atomic operation. The atomic
operation of the framework is an individual system interaction that is performed by
calling a single resource, e.g., a work order resource. The framework provides an
intermediary between a client requesting an atomic operation and the resource

configured to perform the atomic operation. The intermediary provides a mechanism
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for directing the client to the next valid interactions for continuing to perform the
activity based on use of context information in support of the activity.

[0029] As used herein, it is understood that the term "activity” means a set of
atomic operations to accomplish a goal (e.g., form a complete business/technical
process). The goal is set when the activity is initiated, but the specific atomic
operation(s) that accomplish the goal can vary based on the context information
corresponding to each instance of an activity to which the software application is
directed. A group of related atomic operations (e.g., a compound operation) is
referred to herein as a “task” (e.g., a process fragment). A task is a discrete
fragment of an activity that fulfills a defined objective in furtherance of the goal (e.g.,
complete a form, review a form, submit a form, modify a form, and/or the like).
Similar to an activity, the objective of the task is set when the activity is initiated, but
the specific atomic operation(s) that accomplish the goal can vary based on the
context information corresponding to the activity. It is understood that some atomic
operations and/or tasks can be performed as standalone operations (e.g., report
generation, basic navigation), apart from a larger task or activity. In this case, the
atomic operation is a task and activity in itself or the task is an activity in itself.
[0030] The software development framework described herein enables the
development of a software application that supports rich processes where client
inputs (e.g., in-band request metadata) can be included as part of the context
information along with useful context information from relevant server-side resources
(e.g., out-of-band metadata) to drive the activity forward. To this extent, the software
application can leverage an ever growing pool of context information to guide a client
to the appropriate next steps, based on the particular circumstances at any given
point, to accomplish the goal.

[0031] In the style described herein, the primary artifact, a resource, can comprise
any discrete element of information, independent of any pre-determined function,
that can be referenced with a unique address. Each resource can be a standalone
artifact that has a standard interface providing for its manipulation, however,
manipulation is done through representations of the resource, which isolate a
resource from direct interaction. Resources are loosely-coupled and addressable
components in a distributed system.
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[0032] As used herein, itis understood that the term "resource” includes any
discrete element that is addressable (e.g., using a unique address, such as a URI),
and which can facilitate the performance of a set of activities for which a software
application is configured to implement. For example, a resource can comprise a
program artifact including program code that can be executed by a computer system
(e.g., directly or after translation by an interpreter). Furthermore, a resource can
comprise a data artifact (e.g., document, data file, database, database record, and/or
the like), which stores context information relating to activity(ies) being performed by
the software application, client(s) that use the software application, and/or the like.
Additionally, a resource can comprise a computing resource, such as a SOA
component, an external system, a temporal service, and/or the like. Each resource
can be a standalone artifact that has a standard interface (e.g., the uniform interface)
providing for its manipulation. However, manipulation can be done through
representations of the resource, which isolate the resource from direct interaction.
[0033] In an embodiment of an application, every client request calls a system
controller, and passes a unique address in the request metadata for a coarse-
grained reflective program (resource), which the system controller refines with in-
band and out-of-band context to provide a custom set of deliverables, which can
include a custom representation of the program. The use of any interaction context
to customize system responses is left to the developer who can specify relative
variables that will be refined by interaction-specific context in the construction of
custom sets of deliverables. Overall, applications developed using the style
described herein can support dynamic interaction, with mass customization and
maximum resource re-use.

[0034] An embodiment provides a software development framework as described
herein, which can be implemented in any of the leading software architectural styles:
OO0D, SOA, or REST. A distinguishing aspect of these architectural styles, relative
to such an implementation, is the nature of their primary artifact - objects, services
and resources, respectively. In particular, while each of the styles can support rich
software applications, their primary artifact sets the threshold for each style's
granularity, which in large part determines its latent capacity for customization. In an
embodiment of the invention, an implementation includes an intermediary

component that processes a reflective work order, making repeated requests, as
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directed by the work order, for other context information to refine a work order and
construct a custom set of deliverables. In a more specific embodiment of the
invention, implementation uses resources for context information, as using objects or
services could result in an impractical number of fine-grained artifacts with little re-
usability, particularly as activities grow in breadth and complexity.

[0035] An illustrative implementation of the invention in the OOD style uses a
remote object to act as the intermediary component to process a reflective work
order, making repeated requests, as directed by the work order, for other context
information to refine a work order and construct a custom set of deliverables. An
illustrative implementation of the invention in the SOA style uses a service to act as
the intermediary component to process a reflective work order, making repeated
requests, as directed by the work order, for other context information to refine a work
order and construct a custom set of deliverables. An illustrative implementation of
the invention in the REST style uses a RESTful service to act as the intermediary
component to process a reflective work order, making repeated requests, as directed
by the work order, for other context information to refine a work order and construct a
custom set of deliverables. However, each implementation can use resources
(which are native for the REST style) for context information, as using objects (OOD)
or services (SOA) could result in an impractical number of fine-grained artifacts with
little re-usability, particularly as activities grow in breadth and complexity.

[0036] As discussed herein, the software development framework includes an
intermediary and resources for performing atomic operations. FIG. 1 shows an
illustrative high level data flow diagram 10 for performing an atomic operation using a
software application 12 according to an embodiment. Software application 12
includes an intermediary component 20 and a set of resources 30. The set of
resources includes a subset of resources 30A, each of which is configured to enable
intermediary component 20 to perform an atomic operation, and a subset of
resources 30B that are used by intermediary component 20 while performing the
atomic operation. To this extent, resources 30A are only indirectly referenced by
clients 14, and resources 30B are not explicitly referenced by clients 14.

[0037] As illustrated, a client 14 generates a request to perform an atomic
operation and sends the request for processing by the intermediary component 20.

The request includes an identifier indicating the resource 30A required to perform the
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atomic operation, e.g., a work order resource described herein. In performing the
atomic operation, the intermediary component 20 requests a representation of the
identified resource 30A and processes the representation of the identified resource
30A.

[0038] When processing the identified resource 30A, intermediary component 20
can make one or more requests to other resources 30B of the software application
12 and receive a representation of the requested resource 30B in response to each
request. Once processing of the identified resource 30A is complete, the
intermediary component 20 constructs (e.g., performs, provides, and/or the like) all
deliverables prescribed as a result of processing the identified resource 30A, which
can include providing a custom representation 40 of the identified resource 30A for
processing by the client 14. Client 14 can perform an activity using software
application 12 by requesting a series of atomic operations, each of which is
performed by software application 12, which provides a corresponding custom
representation 40 at the end of performing the activity. To this extent, each custom
representation 40 can include a set of identifiers, each of which corresponds to a
resource 30A configured to implement the next valid atomic operation for the activity.
[0039] Resources 30 are loosely-coupled and addressable components in a
distributed system. Resources 30 can be located anywhere in a computer system
executing application 12. For example the computer system can comprise an
application server or the like, which executes both intermediary component 20 and
includes one or more resources 30 stored thereon. Additionally, one or more
resources 30 can be stored on another server, which can communicate with the
application server executing intermediary component 20 over any combination of
one or more of any type of public and/or private networks.

[0040] In an embodiment, each request received from client 14 and transmitted by
intermediary component 20 during implementation of the requested interaction uses
a standard interface protocol. As used herein, “standard interface protocol” means a
specification including a set of rules for multiple computing components to
communicate with one another, which is used throughout all interactions between
the components of application 12 and between application 12 and client 14. In an
embodiment, the standard interface protocol comprises a protocol that is widely

implemented on computer systems. An illustrative standard interface protocol
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comprises a uniform resource identifier (URI) scheme, such as hypertext transfer
protocol (HTTP). However, it is understood that, depending on the hardware
implementation of application 12, the standard interface protocol is not necessarily a
communications protocol. For example, the standard interface protocol can
comprise an application programming interface (API) for an operating system of a
computing device executing application 12.

[0041] In general, a request received by intermediary component 20 identifies a
resource 30A that intermediary component 20 processes (e.g., executes) to
construct deliverables, including constructing and providing a custom representation
of the resource 40 for processing by client 14. In an embodiment, the custom
representation of the resource 40 comprises a dynamically generated artifact that
can be processed by a web browser executing on client 14, such as a hypertext
markup language (HTML) document, a Java applet, an ActiveX control, or the like.
Regardless, the custom representation of the resource 40 can include content that is
dynamically included based on a context of the activity corresponding to the request.
Further, the custom representation of the resource 40 can include a set of identifiers
corresponding to the next valid atomic operation for the activity that is dynamically
determined based on a context of the activity.

[0042] In an embodiment, an identified resource 30A comprises a reflective
program. As used herein, a reflective program comprises a resource 30 that
describes the conditions for its own execution. In this case, the resource 30A allows
variance in the resulting custom set of deliverables, such as a representation of the
resource 40. For example, resource 30A can direct intermediary 20 to evaluate a set
of conditions based on the context of the activity to determine which of a plurality of
possible sets of actions the intermediary 20 will perform. Additionally, while
performing a set of actions, the intermediary 20 can construct a custom set of
deliverables, which can include a custom representation of the resource 40, using
the context of the activity as directed by the resource 30A.

[0043] FIG. 2 shows a more detailed illustrative data flow diagram 11 for
performing an atomic operation using the software application 12 of FIG. 1 according
to an embodiment. As illustrated, client 14 sends a request including a URI for a
work order resource 34, which is configured to enable intermediary 20 to perform the

atomic operation. Each request generated by client 14 in executing the software
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application 12 is a request for an atomic operation, and is addressed to a system
controller 22 of the intermediary 20 (e.g., using a URI for the system controller 22).
Intermediary 20 is shown including a single system controller 22, which is configured
to receive all requests from the various clients 14. However, it is understood that
multiple system controllers 22 can be implemented at the same URI, thereby
enabling the software application 12 to be scaled.

[0044] In any event, system controller 22 performs pre-processing of the request.
To this extent, FIG. 3 shows an illustrative method of pre-processing a request,
which can be implemented by system controller 22, according to an embodiment.
Referring to FIGS. 2 and 3, in action 301, system controller 22 receives the request,
which was generated by a client 14. As is understood, the request includes in-band
metadata about client 14, and further includes the URI for a work order resource 34
in the in-band metadata, e.g., within the header information of a client request, or the
like.

[0045] In response to receiving the request, in action 302, system controller 22
instantiates a container 24 for processing the request. Container 24 comprises a
software component that holds other software components. In action 303, system
controller 22 requests a representation of a construction service resource 32 for
execution in the container 24 in order to process the request. Resources 30 include
a single construction service resource 32, which can be implemented using any type
of standard programming language, e.g., Java, .NET, or the like. To this extent, for
every atomic operation performed by application 12, a representation of the same
construction service resource 32 is utilized to process the request as discussed
herein. In action 304, system controller 22 provides the work order URI to the
representation of the construction service resource 26 in the container 24. At this
point, the pre-processing of the request by system controller 22 is complete, and
further processing of the request is performed by the representation of the
construction service resource 26 (also referred to as construction service 26)
executing within the container 24.

[0046] FIG. 4 shows an illustrative method of processing a request, which can be
implemented by the construction service 26 executing within container 24, according
to an embodiment. Referring to FIGS. 2 and 4, in action 401, construction service 26

requests a representation of the work order resource 34 for processing the atomic
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operation, e.g., using the work order URI included in the original request generated
by client 14. As illustrated, resources 30 can include multiple work order resources
34. In an embodiment, a work order resource 34 is a program, which is configured
to direct construction service 26 in performing a unique atomic operation that can be
requested by clients 14 of the software application 12. Work order resources 34 can
be implemented using any type of standard data format, such as XML, Java, or the
like.

[0047] In an embodiment, one or more work order resources 34 comprises a
course-grained resource, which is under-specified, thereby allowing a developer to
set variables that will influence how the work order resource is refined. Such under-
specification provides generality to the work order resource 34, increasing its
potential as a reusable resource. For example, a work order resource 34 can
comprise a reflective program that uses the context of an activity to determine the
exact instructions for its refinement into an interaction-specific response. A course-
grained work order resource 34 can reference (absolute or relative) context
resource(s) 36 corresponding to variable(s) identifying the type of deliverable(s)
required to be provided in response to the request. Additionally, the work order
resource 34 can reference context resource(s) 36 corresponding to variable(s) for
customizing the construction of the set of deliverables, including the next interaction
request(s) that are valid for the client 14 to request in the context of the activity.
Through the processing of these variables, the construction service 26 can construct
custom sets of deliverables while providing a developer a practical mechanism for
prescribing variance.

[0048] In action 402, construction service 26 receives a representation of the work
order resource 28 (also referred to as work order 28) and begins processing the
work order 28. Depending on the atomic operation being performed, the
construction service 26 performs one or more operations (e.g., update, delete, read,
and/or the like), transformations (e.g., calculations), or the like, as directed by the
work order 28, on application data (resource(s) 30) corresponding to the activity for
which the atomic operation is being performed and construct a custom set of
deliverables, which can include a custom representation of the work order 40, in

response to the request.
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[0049] As discussed herein, the work order 28 can reference context information to
refine and make absolute relative references, to obtain explicit guidance that
dynamically adjusts its processing by construction service 26. The context
information can include in-band information, such as metadata regarding the activity
that is included with the request received from the client 14. In addition to the work
order URI, the in-band information can include client data corresponding to the client
14, such as an identification of the client 14, authentication information, data
provided by the client 14 (e.g., entered in a form), and/or the like. The context
information can include out-of-band information. The out-of-band information can
comprise metadata regarding the activity that is not included with the request
received from the client 14. Construction service 26 can use the in-band context
information to acquire the out-of-band context information as directed by the work
order 28. Additionally, construction service 26 can use out-of-band context
information already acquired to acquire additional out-of-band context information as
directed by the work order 28.

[0050] To this extent, in action 403, construction service 26 can determine whether
any additional context information is required to execute the work order 28. If so, in
activity 404, construction service 26 can request, as directed by the work order 28, a
representation of a context resource 36, e.g., using a context resource URI included
in work order 28. The context resource 36 can comprise a fine-grained resource,
which is an explicit component, such as a data entity, document, and/or the like, or a
course-grained resource, which itself requires additional context information.
Regardless, in activity 405, construction service 26 can receive a representation of
the context resource 36, and in activity 406, construction service 26 can advance the
construction of a custom set of deliverables according to the work order 28 and the
context information. Actions 404, 405, 406, can be repeated any number of times,
until all context information has been processed by construction service 26 as
defined by the work order 28.

[0051] Once construction service 26 has completed processing the work order 28,
construction service 26 can construct (e.g., perform, provide, and/or the like) all
deliverables prescribed as a result of processing the work order 28. In an
embodiment, the set of deliverables can result in any combination of one or more of:

a user interface modification for a human client 14 with one or more work order
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identifiers, data delivery for a machine client 14 with one or more work order
identifiers, modification to one or more resources 30, and/or the like. To this extent,
in action 407, construction service 26 can perform one or more transformations
and/or operations on one or more resources 30, if any. lllustrative
transformations/operations on resources 30 include updating/modifying a resource
30 (e.g., a data resource), adding a resource 30, changing a state of a resource 30,
add/remove a tag on a resource 30, create/delete a resource 30, send local and/or
remote messages, and/or the like. Additionally, in action 408, construction service
26 can provide the custom representation of the work order 40 for processing by the
client 14. Furthermore, in action 409, construction service can perform updates to
activity history data (a particular type of context resource 36) for the corresponding
activity. For example, the activity history data can include an indication of the time
when the atomic operation was completed, version information for the various
resources 30 utilized in completing the atomic operation, and/or the like. When the
atomic operation is performed as part of a task, the construction service 26 can
update task-specific history data in the activity history data. In action 410,
construction service 26 and container 24 can terminate, thereby releasing the
system resources of a computer system processing the atomic operation.

[0052] As illustrated in FIG. 2, when a resource 30 is requested, a utility 38 can
process the resource before providing the requester, e.g., construction service 26,
with a processed representation of the resource 31. To this extent, a resource 30
can include a resource utility type, which provides a machine-readable mapping
between the resource type of the resource 30 and a utility 38 configured for
processing resources 30 of the corresponding resource type. In an embodiment, the
format used for the resource utility type is standard across all resources 30 of the
application 12. For example, the resource utility type can comprise a tag indicating
the utility capable of processing the resource 30. Regardless, when construction
service 26 requests a resource 30, an unprocessed representation of the resource
30 is provided to the utility 38, which processes the representation of the resource 30
to generate the processed representation of the resource 31. lllustrative utilities 38
include a XML parser, a rules engine, a workflow engine, a reporting engine, an

indexing engine, and/or the like.
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[0053] While the utilities 38 are shown conceptually as being part of the resources
30 of an application 12, it is understood that one or more utilities 38 can be
separately implemented and managed as remote resources 30 apart from the
remaining resources 30 of the application 12. In this case, the utilities 38 would not
form a part of application 12, but would comprise a remote/separate computing
component (similar to the computing hardware and operating system) that is utilized
by application 12. Similarly, other resources 30, such as context resources 36 can
be separately implemented and managed as remote resources 30 apart from the
remaining resources 30 of the application 12. For example, a context resource 36
can comprise a legacy system, which is encapsulated as references for resources
30, updated by construction service 26 as part of an operation (e.g., via a uniform
interface, such as an API), and/or the like.

[0054] As discussed herein, application 12 can be executed by any type of
computer system. FIG. 5 shows an illustrative environment 50 for executing
application 12 (FIG. 2) in order to perform an activity according to an embodiment.
To this extent, environment 50 includes a computer system 52 that can perform a
process described herein in order to execute each atomic operation of the activity.

In particular, computer system 52 is shown including application 12, which makes
computer system 52 operable to perform an activity as described herein.

[0055] Computer system 52 is shown including a processing component 54 (e.g.,
one or more processors), a storage component 56 (e.g., a storage hierarchy), an
input/output (1/0) component 58 (e.g., one or more |/O interfaces and/or devices),
and a communications pathway 59. In general, processing component 54 executes
program code, such as system controller 22 and/or representations of one or more
resources 30 of application 12, which is at least partially fixed in storage component
56. While executing program code, processing component 54 can process data,
which can result in reading and/or writing transformed data from/to storage
component 56 and/or I/O component 58 for further processing. Pathway 59 provides
a communications link between each of the components in computer system 52. /O
component 58 can comprise one or more human 1/O devices, which enable a human
client 14 to interact with computer system 52 and/or one or more communications
devices to enable a system client 14 to communicate with computer system 52 using

any type of communications link. To this extent, computer system 52 can manage a
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set of interfaces (e.g., graphical user interface(s), application program interface,
and/or the like) that enable human and/or system clients 14 to interact with
application 12. Further, application 12 can manage (e.g., store, retrieve, create,
manipulate, organize, present, etc.) the data, such as resources 30, using any data
management solution.

[0056] In any event, computer system 52 can comprise one or more general
purpose computing articles of manufacture (e.g., computing devices) capable of
executing program code, such as system controller 22, installed thereon. As used
herein, it is understood that “program code” means any collection of instructions, in
any language, code or notation, that cause a computing device having an
information processing capability to perform a particular function either directly or
after any combination of the following: (a) conversion to another language, code or
notation; (b) reproduction in a different material form; and/or (¢c) decompression. To
this extent, application 12 can be embodied as any combination of system software
and/or application software.

[0057] As discussed herein, application 12 can be implemented using a set of
resources 30. In this case, a resource 30 can enable computer system 52 to
execute a set of actions used by application 12 to perform an activity. Resources 30
can be separately developed and/or implemented remote from other portions of
application 12. For example, utility 38 resources are shown implemented remote
from the remaining types of resources, e.g., construction service 32, work order
resource(s) 34, and context resources 36, of application 12. However, itis
understood that other types of resources 30, such as context resources 36, can be
separately developed and/or implemented. Furthermore, it is understood that
environment 50 can include a mix of context resources 36 and/or utility resources 38
that are both a part of application 12 and remote from application 12.

[0058] As used herein, the term “component” means any configuration of
hardware, with or without software, which implements the functionality described in
conjunction therewith using any solution. The term “module” means program code
that enables a computer system 52 to implement the functionality described in
conjunction therewith using any solution, and refers to system controller 22 and
program artifacts of resources 30. When fixed in a storage component 56 of a

computer system 52 that includes a processing component 54, a module is a
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substantial portion of a component that implements the functionality. Regardless, it
is understood that two or more components, modules, and/or systems may share
some/all of their respective hardware and/or software. Further, it is understood that
some of the functionality discussed herein may not be implemented or additional
functionality may be included as part of computer system 52.

[0059] When computer system 52 comprises multiple computing devices, each
computing device can have only a portion of application 12 fixed thereon (e.g., one
or more resources 30). However, it is understood that computer system 52 and
application 12 are only representative of various possible equivalent computer
systems that may perform a process described herein. To this extent, in other
embodiments, the functionality provided by computer system 52 and application 12
can be at least partially implemented by one or more computing devices that include
any combination of general and/or specific purpose hardware with or without
program code. In each embodiment, the hardware and program code, if included,
can be created using standard engineering and programming techniques,
respectively.

[0060] Regardless, when computer system 52 includes multiple computing
devices, the computing devices can communicate over any type of communications
link. Further, while performing a process described herein, computer system 52 can
communicate with one or more other computer systems using any type of
communications link. In either case, the communications link can comprise any
combination of various types of wired and/or wireless links; comprise any
combination of one or more types of networks; and/or utilize any combination of
various types of transmission techniques and protocols. In an embodiment,
computer system 52 comprises an application server, which communicates with
clients 14 over the Internet.

[0061] In an embodiment, a method of developing a software application using the
software development framework is provided. To this extent, FIG. 6 shows an
illustrative software development method according to an embodiment. In action
601, a developer defines a set of atomic operations for performing a task (or activity).
Each atomic operation may or may not be required when performing the task. The
atomic operation can be defined from the perspective of the client. In this case, the

atomic operation is all processing performed in response to a single request from the

18



WO 2010/088649 PCT/US2010/022849

client. For example, an illustrative task can comprise the creation of a new form, and
the atomic operations can include: create new, develop form, validate form, and
submit.

[0062] For each atomic operation, the developer can identify the context
information for the activity (or task) that is required in order to perform the atomic
operation, and will be acquired when processing the corresponding work order
resource. To this extent, in action 602, the developer identifies zero or more work
order condition resources (e.g., context resources). Each work order condition
resource can comprise context information for the activity that can alter the actions
identified by a work order to implement the atomic operation depending on the data
corresponding to the work order condition resource. For example, illustrative work
order condition resources include: a type of client, a status of related activity(ies), a
personnel profile, a domain rule, a rate schedule, an activity record, and/or the like.
[0063] In action 603, the developer identifies zero or more customization condition
resources (e.g., context resources). Each customization condition resource can
comprise context information for the activity that can alter one or more aspects of the
resulting custom set of deliverables. For example, illustrative customization
condition resources include: privileges of a requesting client, attributes/preferences
of the requesting client (e.g., preferred color scheme, type of display device, etc.), a
personnel profile, a domain rule, a rate schedule, a style sheet, an activity record,
and/or the like.

[0064] In action 604, the developer identifies zero or more transition condition
resources (e.g., context resources). Each transition condition resource can comprise
context information for the activity that can dictate the next atomic operation(s) that is
valid for the activity (e.g., a combination of one or more forms/rules, a particular
review/approval route, user initiated interaction(s), and/or the like). For example,
illustrative transition condition resources include: client inputs, personnel profile, a
status of a related activity, and/or the like.

[0065] In action 605, the developer develops a work order resource to process the
atomic operation. In particular, construction service 26 can execute the resulting
work order resource to perform the atomic operation by: determining a set of actions
to perform, e.g., based on data corresponding to the work order conditions, if any;

performing the set of actions, e.g., using data corresponding to the customization
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conditions, if any; and including a mechanism for enabling the client to select one of
a set of valid next interactions for the activity, e.g., using data corresponding to
transition conditions, if any. In an embodiment, the mechanism is a distinct work
order URI corresponding to a work order that is configured to perform each of the set
of valid next interactions.

[0066] It is understood that the illustrative software development method shown
and described herein is only exemplary of the process for developing a work order
program. To this extent, one or more of the actions in the method can be removed,
the order of the actions can be changed, multiple iterations of one or more of the
actions can be performed, and/or the like. Regardless, the method, or variations
thereof, can be repeated for each task and/or activity for which the resulting software
application is to be used to perform. In this manner, the software application can be
developed in a bottom-up manner.

[0067] As described herein, the software application developed using the software
development framework described herein can be highly flexible in its performance of
an activity. For example, as discussed herein, some or all of the work order
resources 34 (FIG. 2) can be developed as coarse-grained resources, which can
determine what actions to perform, content to include, and/or next operation(s) to
perform at runtime using context information for the activity.

[0068] Additionally, while execution of the software application has primarily been
shown and described as completing an activity by performing a series of atomic
operations, it is understood that a group of related atomic operations can be defined
as a task, which is performed as part of an activity. In this case, context data
corresponding to a task, which is a subset of the context data for the activity, can be
used by the work order resources 34 that implement the atomic operations.

[0069] To this extent, FIG. 7 shows an illustrative flow diagram for performing a
task according to an embodiment. As illustrated, the task includes three operations.
However, when performing Operation A, the construction service 26 can use the
corresponding work order resource 34 to dynamically determine which of three
possible Operations B1, B2, B3, is the appropriate next operation based on context
information for the task/activity. Similarly, depending on the second Operation B1,
B2, or B3, which is performed for the task, construction service 36 can dynamically

determine one or more third Operations C1-C6 to be the appropriate next operation
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based on context information for the task/activity. Each of the various operations
can comprise an atomic operation or a compound operation (e.g., another task).
[0070] In performing the illustrative task, Operation A was performed followed by
Operation B2, followed by Operation C4 as denoted by the solid arrows. A flow
diagram of a particular performance of a task can be recreated (e.g., using history
data), and would include a series of Operations A, B2, C4. However, this is only one
of nine potential combinations of operations that could have been performed to
complete the task for the activity as denoted by the dashed arrows. Itis understood
that when determining the next operation for the activity, multiple operations may be
equally valid. In this case, the custom representation returned to the client can
enable the client to select the next operation from the multiple valid operations.
[0071] As described herein, multiple tasks (and/or atomic operations) can be
chained together to perform an activity. To this extent, FIG. 8 shows an illustrative
flow diagram for performing an activity according to an embodiment. As illustrated,
similar to performing a task, the activity can include multiple possible tasks (or
operations) at the conclusion of a previous task. When the previous task completes,
the valid next task(s) is (are) dynamically determined based on context information
for the activity. In this manner, application 12 can manage the performance of an
activity having any arbitrary level of complexity, without the need to define a process
flow to address all possible conditions.

[0072] Additionally, activities performed using the application can be related. To
this extent, FIG. 9 shows illustrative activity relationships between activities being
performed using the application according to an embodiment. As illustrated, an
activity, such as Activity A, can comprise zero or more related and independent
linked activities, such as Linked Activity B, and/or zero or more related and
dependent activities, such as Parent Activity AO and Child Activity A1. Similarly,
Linked Activity B, Parent Activity A0, and/or Child Activity A1 can comprise other
linked, parent, and/or child activities. Related activities (e.g., by linking or parent-
child relationship) can signal one another in response to and/or as part of completing
a respective task or operation. The signals can exchange information between the
related activities, such as context information, which can result in a context of the

related activity being changed. An activity can actively or passively monitor another
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activity, e.g., by polling another activity for information, registering for types of
messages to be sent by the other activity, and/or the like.

[0073] In an embodiment, an application can manage related activities using a
virtual folder referred to as a "case" to bring order to complex activity
interrelationships. The case can be a composed resource with a status (e.g., case
open, case active, case closed, and/or the like). The case can inherit the dynamic
properties of its constituent parts (e.g., activities comprised of tasks that are
comprised of atomic operations) and as a result, provides for adaptive case
management in support of highly complex activities.

[0074] Returning to FIG. 1, in an embodiment, application 12 can comprise an
extension of the REST software architecture style. In particular, application 12
inserts an intermediary component 20 between the client 14 and resources 30. In
this manner, the locus of control is shifted from the client 14, as is the case in REST,
to the intermediary component 20, which can use context information to direct the
client 14 to required or recommended resources 30 in order to perform an activity.
[0075] In particular, in response to an interaction request received from a client 14,
the intermediary component 20 can construct an interaction from a coarse-grained
resource (e.g., work order resource) that specifies context conditions for its own
refinement. The coarse-grained resource can vary the action(s) to be performed by
intermediary component 20, attribute(s) of the data in the response, the next
operation(s) to be performed as part of the task/activity, and/or the like, based on the
context information. As a result, the set of deliverables, such as the custom
representation of the resource 40, provided in response to the request can be an
interaction-specific representation of the coarse-grained resource. The intermediary
component 20 serves as a transactional framework for atomic operations, tasks
(which can include multiple operations), and activities, which can include multiple
tasks and/or operations.

[0076] By building an activity up from the interactions (e.g., atomic operations), the
activity can inherit the dynamic properties of the interaction-level implementation,
thereby providing a substantial degree of flexibility, which can enable the application
to support difficult process use cases that require such flexibility. In particular,

different performances of a particular activity can vary from one another at the
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atomic-operation level, depending on the context information for each performance
of the activity.

[0077] In contrast to the REST architecture, an embodiment of the software
development framework described herein utilizes a server-side intermediary
component 20 to manage and exploit context (e.g., state) information for the
interactions between the client 14 and the application 12. In the REST architecture,
interactions between a client and a server are stateless from the perspective of the
server, with any context information being managed at the client-side. Additionally,
since all custom representations of resources 40 can be dynamically generated and
customized for the requesting client 14, client-side caching of responses from
application 12 may not be successfully utilized in the software framework described
herein.

[0078] An embodiment of the software development framework described herein
shifts some of the client-side processing performed in the REST architecture to the
server in order to enrich the system interactions. However, the software framework
enables the server side to be highly tuned in processing interactions (since all
interactions are processed in the same manner), can be implemented without the
need for middleware to handle messaging or the like, can be distributed to take
advantage of load balancing and the like, etc. Further, since the REST architecture
was first proposed, the processing and communications capabilities of networked
computer systems has increased substantially thereby alleviating some of the
potential adverse impact of such a shift.

[0079] The development of an application that uses the single method described
herein to implement all interactions can provide several technical advantages over
previous approaches. These technical advantages can include one or more of: a
common programming model for application development; well-defined system
constraints for locality of testing; storage of all operations as loosely-coupled
resources in a secure and portable file-server; provision of an intermediary for
centrality of security with no direct client access to system resources; encapsulation
of legacy systems for loosely-coupled inter-operability; incorporation of new utilities
that expand system capabilities; and streamlined substitution of implementation

technologies.
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[0080] FIG. 10 shows a conceptual architecture 60 of an illustrative SOA-style
implementation of the software application 12 (FIG. 1) according to an embodiment.
In architecture 60, the application includes a service layer and a resource layer. The
service layer includes a workflow service 62, which includes a workflow engine (e.g.,
system controller 22 of FIG. 2), which manages the workflow of the application 12.
The workflow service 62 utilizes the construction service 64 (e.g., construction
service resource 32 of FIG. 2) for each workflow step. The construction service 64
caries out work orders by resolving context using a context aware information
system (CAIS) 70 and by calling other services. CAIS 70 can include various
context data, such as user profiles (e.g., login, email, permissions, history, and/or the
like), process history, a registry of available services (e.g., location,
language/semantics, etc.), a registry of available resources (e.g., pointer, type,
version, security, etc.), organization information (e.g., policies, structure/hierarchy,
etc.), entity data, and/or the like.

[0081] Construction service 64 uses a resource service 66 to retrieve rules, tasks,
work orders, and/or the like. Resource service 66 controls and facilitates access to
the resources stored in a resource repository 72. Resource repository 72 can
include various types of resources including work orders, rule definitions, service
specifications, transforms, script code, tasks, and/or the like. While carrying out the
work orders, construction service 64 can utilize zero or more other services. These
services can include: a decision service 68A, which includes a decision engine; a
user interface service 68B; a transformation service 68C; and a reporting service
68D (e.g., a third party business intelligence utility). Additionally, construction
service 64 can use a system bridge 68E, which provides access to external
components 74. External components 74 can include other services, e.g.,
implemented as a web service, external data, and/or the like.

[0082] In architecture 60, the end node of an operation/task includes a work order
(e.g., a parameterized program with a set of declarative if-then-else statements) that
describes different outcomes based on different context. When the end node is
reached, workflow service 62 triggers the construction service 64 to process the
work order. The construction service 64 retrieves the work order from resource
repository 72 using resource service 66, and obtains context information for the

task/activity from CAIS 70. The context is mapped to an applicable outcome
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indicating the next step, e.g., another process/task, using the work order.
Construction service 64 can retrieve the next process/task, and provide it to workflow
service 62, and performance of the activity by the application continues.

[0083] As discussed herein, application 12 (FIG. 1) can be configured to perform
any group of activities comparable to, and in many cases, exceeding the capabilities
of existing business process management technologies. For example, an
embodiment of application 12 is configured to assist in managing research projects
for an enterprise (e.g., grants management, protocol management, conflict of interest
management, and/or the like). In this case, management of the lifecycle of each
grant comprises an activity, which is performed using application 12. In an
embodiment, the activity includes several distinct objectives, each of which is fulfilled
by a unique task, one or more of which will be performed using application 12. Each
task can include a set of atomic operations, each of which is fulfilled by a work order
resource, one or more of which will be executed using application 12.

[0084] FIGS. 11A-11M show illustrative flowcharts for an illustrative set of tasks for
managing the lifecycle of a grant according to an embodiment. Each action of the
flowcharts can be fulfilled by executing a work order resource 34 (FIG. 2) using
construction service 26 (FIG. 2) of application 12 (FIG. 2). In each action, context
information for the grant (e.g., protocols, institutional rules, and/or the like) can be
used to refine the actions performed and dynamically construct a set of deliverables.
As shown and described herein, the client 14 (FIG. 2) of the application 12 is a
human user, which is interacting with the application 12 via customized user
interface representations of the work order resources 34.

[0085] To this extent, FIG. 11A shows an illustrative flowchart for creating a new
grant application according to an embodiment. A welcome work order resource can
be executed to enable a user to enter initial data for a new grant, including the
project contact Principal Investigator (Pl). An initialization work order resource can
be executed to create a new case for the grant activity based on the initial data. A
setup the project work order resource can be executed to acquire additional required
information for the grant from a user based on the new case. As part of the setup,
one or more activities can be linked to the grant activity based on protocol(s) for the
grant activity (e.g., management of human subjects, management of animal

subjects, and/or the like).
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[0086] FIG. 11B shows an illustrative flowchart for completing a project component
description according to an embodiment. In this case, a work order resource can be
executed to invite a user to be responsible for and provide details for a task included
in the grant activity. If accepted, a work order resource can be executed to enable
the user to provide the task details (e.g., budget items, certifications, and/or the like)
and the details are confirmed by executing a second work order resource. The task
inherits details from the parent activity, and details from the task are rolled up and
included in the details for the parent activity.

[0087] FIG. 11C shows an illustrative flowchart for reviewing a grant application
according to an embodiment, in which a work order resource can be executed to
enable a reviewer to review the grant application, and request revisions or promote
the grant application to a next review. FIG. 11D shows an illustrative flowchart for
reviewing a pre-submission checklist for a grant application according to an
embodiment, in which a work order resource can be executed to generate a form to
enable a user to complete a checklist, for which the checklist items are dynamically
generated from context information, before sending to an authorizing official (AO) for
submission. FIG. 11E shows an illustrative flowchart for electronically submitting a
grant application for a grant according to an embodiment.

[0088] After the grant application is submitted, a granting organization (e.g., a
sponsor at the granting organization) will review the application and make a
determination as to funding. FIG. 11F shows an illustrative flowchart for reviewing a
notice of award (NOA) received from the granting organization according to an
embodiment, in which a work order resource is executed to inform the sponsor of the
NOA and another work order resource is executed to begin the NOA review. FIG.
11G shows an illustrative flowchart for requesting an advanced spending account
(ASA) for a grant according to an embodiment, in which a work order resource is
executed to make an application for advanced spending, a work order resource is
executed to enable review of the application by a department representative, who
can award the funding completely or in part using a corresponding work order
resource. When awarded, a work order resource is executed to assign an account
for spending, otherwise a work order resource can be executed to enable the

applicant to revise the application and apply for funding again.
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[0089] FIG. 11H shows an illustrative flowchart for reporting sponsor contact for a
grant according to an embodiment, in which a work order resource is executed to
enable a user to resume an activity by indicating that contact was made with a
sponsor (e.g., to review a NOA). A work order resource can be executed to enable
the sponsor to perform an action in response to the indication (e.g., review the NOA),
and can enable the sponsor to select an option for proceeding further (e.g., negotiate
with the sponsor, decline, or accept as is). In response, a work order resource can
be executed to update the grant activity accordingly and a work order resource
corresponding to the updated grant activity can be executed.

[0090] After a grant is awarded, the grant moves from an application state to an
award state, and one or more tasks can be executed to setup a project and the
corresponding accounts. To this extent, FIG. 111 shows an illustrative flowchart for
setting up a grant project according to an embodiment, in which work order
resources can be executed to set up the grant project (e.g., assign personnel, set
project dates, indicate award amounts, set up deliverables, and/or the like), register
completion of the setup, and indicate that the grant project is active. Subsequently,
a view displaying the project can include additional options for a user, such as
viewing a budget, viewing an account, and/or the like. FIG. 11J shows an illustrative
flowchart for setting up accounts for a grant project according to an embodiment, in
which work order resources can be executed to set up the accounts and register
completion of the setup.

[0091] After the grant project is setup, the grant moves to a post award state. To
this extent, application 12 can include various tasks for managing the grant project
during the post award state. For example, FIG. 11K shows an illustrative flowchart
for generating a continuation/progress report for the grant project according to an
embodiment, in which work order resources are executed to generate the report and
enable a user to review the report. FIG. 11L shows an illustrative flowchart for
amending/modifying a resource of the grant project according to an embodiment, in
which work order resources are executed to enable a user to request the
amendment/modification and a user to review the request. FIG. 11M shows an
ilustrative flowchart for submitting expenditures according to an embodiment, in
which work order resources are executed to enable a user to submit expenditure(s)

and a user to review the submission.
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[0092] FIGS. 12A-12E show illustrative views of a grant during various portions of
the lifecycle of the grant according to an embodiment. FIG. 12A shows a view that
can be generated by executing a work order resource to enable a user to prepare a
grant application according to an embodiment. FIG. 12B shows a view of a case
folder of a grant after the grant application has been submitted for review, which can
be generated by executing a work order resource according to an embodiment. FIG.
12C shows a view of a case folder of a grant after a grant project have been made
active, which can be generated by executing a work order resource according to an
embodiment. FIG. 12D shows a view of a case folder of a grant having an award
status, which can be generated by executing a work order resource according to an
embodiment. FIG. 12E shows a view of the lifecycle history of an illustrative grant
after the grant application has been submitted for review, which can be generated by
executing a work order resource according to an embodiment.

[0093] While shown and described herein as a method and system for performing
an activity, it is understood that aspects of the invention further provide various
alternative embodiments. For example, in one embodiment, the invention provides a
computer program fixed in at least one computer-readable medium, which when
executed, enables a computer system to perform an activity. To this extent, the
computer-readable medium includes program code, such as application 12, which
implements some or all of a process described herein. It is understood that the term
"computer-readable medium" comprises one or more of any type of tangible medium
of expression, now known or later developed, from which a copy of the program
code can be perceived, reproduced, or otherwise communicated by a computing
device. For example, the computer-readable medium can comprise: one or more
portable storage articles of manufacture; one or more memory/storage components
of a computing device; and/or the like.

[0094] In another embodiment, the invention provides a method of providing a
copy of program code, such as application 12, which implements some or all of a
process described herein. In this case, a computer system can process a copy of
program code that implements some or all of a process described herein to generate
and transmit, for reception at a second, distinct location, a set of data signals that
has one or more of its characteristics set and/or changed in such a manner as to

encode a copy of the program code in the set of data signals. Similarly, an
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embodiment of the invention provides a method of acquiring a copy of program code
that implements some or all of a process described herein, which includes a
computer system receiving the set of data signals described herein, and translating
the set of data signals into a copy of the computer program fixed in at least one
computer-readable medium. In either case, the set of data signals can be
transmitted/received using any type of communications link.

[0095] In still another embodiment, the invention provides a method of generating
a system for performing an activity as described herein. In this case, a computer
system, such as computer system 52, can be obtained (e.g., created, maintained,
made available, etc.) and one or more components of application 12 can be obtained
(e.g., created, purchased, used, modified, etc.) and deployed to the computer
system. To this extent, the deployment can comprise one or more of: (1) installing
program code on a computing device; (2) adding one or more computing and/or 1/O
devices to the computer system; (3) incorporating and/or modifying the computer
system to enable it to perform a process described herein; and/or the like.

[0096] Itis understood that aspects of the invention can be implemented as part of
a business method that performs a process described herein on a subscription,
advertising, and/or fee basis. That is, a service provider could offer to host an
application 12 (FIG. 1) as described herein. In this case, the service provider can
manage (e.g., create, maintain, support, etc.) a computer system, such as computer
system 52 (FIG. 5), that performs a process described herein for one or more
customers. In return, the service provider can receive payment from the customer(s)
under a subscription and/or fee agreement, receive payment from the sale of
advertising to one or more third parties, and/or the like.

[0097] The foregoing description of various aspects of the invention has been
presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed, and obviously,
many modifications and variations are possible. Such modifications and variations
that may be apparent to an individual in the art are included within the scope of the

invention as defined by the accompanying claims.
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CLAIMS
What is claimed is:

1. A computer system including:
a processing component; and
a storage component, wherein the storage component includes at least one
computer-readable medium comprising a software application including:
a plurality of work order resources, wherein each work order resource
defines an atomic operation for the software application and has a
corresponding unique work order resource identifier; and
a construction service resource configured to process all interaction
requests for the software application, wherein each interaction request
includes a work order resource identifier, and wherein each interaction
request is made as part of an activity being performed using the software
application, wherein the construction service resource is configured to
process each interaction request by:
processing a representation of a work order resource
corresponding to the work order resource identifier in the interaction
request, wherein the processing includes constructing a set of
deliverables as directed by the representation of the work order
resource and context information for an activity corresponding to the
requested interaction; and
providing the set of deliverables in response to the interaction

request.

2. The computer system of claim 1, wherein the software application further includes
a system controller, wherein the system controller is configured to receive all
interaction requests for the software application, and in response to receiving an
interaction request, request a representation of the construction service resource for
processing the interaction request and provide the representation of the construction
service resource the work order resource identifier included in the interaction

request.
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3. The computer system of claim 2, wherein the system controller is further
configured to instantiate a container on a computing device, wherein the computing
device executes the representation of the construction service resource within the

container.

4. The computer system of claim 3, wherein the system controller instantiates the
container in response to receiving each interaction request for the software
application and the representation of the construction service resource terminates

after processing the corresponding interaction request.

5. The computer system of any of claims 1-4, wherein the software application
further includes a set of context resources, wherein the representation of the work
order resource processing includes the construction service requesting a
representation of a context resource and receiving a representation of the context
resource, wherein the representation of the work order resource processing is

adjusted based on the representation of the context resource.

6. The computer system of claim 5, wherein the set of context resources includes a
work order condition resource, and wherein at least one of the plurality of work order
resources is configured to enable the construction service to dynamically construct
the set of deliverables by selecting at least one of a plurality of actions using a

representation of the work order condition resource.

7. The computer system of claim 5, wherein the set of context resources includes a
customization resource, and wherein at least one of the plurality of work order
resources is configured to enable the construction service to dynamically construct
the set of deliverables by performing a set of actions using a representation of the

customization resource.
8. The computer system of any of claims 1-7, wherein at least one of the plurality of

work order resources is configured to enable the construction service to dynamically

construct the set of deliverables by dynamically identifying a set of next work order
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resource identifiers based on the context information for the activity, each next work

order resource identifier corresponding to a valid next interaction for the activity.

9. The computer system of any of claims 1-8, wherein the context information for the

activity includes client data for a client generating the interaction request.

10. The computer system of any of claims 1-9, wherein the software application
further includes a set of utility resources, wherein each utility resource is configured
to process a representation of a resource of a corresponding type and provide a
processed representation of the resource in response to a request for a

representation of the resource.

11. The computer system of any of claims 1-10, wherein all requests made in the

software application use a standard interface protocol.

12. A computer-implemented method of processing interactions for a software
application, the method comprising:
receiving a work order resource identifier corresponding to an interaction
request at a representation of a construction service resource of the software
application executing on a computer system, wherein the representation of the
construction service resource processes the interaction request by:
obtaining a representation of a work order resource corresponding to
the work order resource identifier in response to the receiving;
processing the representation of the work order resource, wherein the
processing includes constructing a set of deliverables as directed by the
representation of the work order resource and context information for an
activity corresponding to the requested interaction; and

providing the set of deliverables in response to the interaction request.

13. The method of claim 12, further comprising:
receiving the interaction request at a system controller executing on the
computer system, wherein the system controller receives all interaction requests for

the software application;
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instantiating a container on the computer system using the system controller;

requesting the representation of the construction service resource for
execution in the container; and

providing the representation of the construction service resource the work

order resource identifier.

14. The method of any of claims 12-13, further comprising terminating the
representation of the construction service resource after the interaction request

processing.

15. The method of any of claims 12-14, wherein the processing the representation
of the work order resource includes:

requesting a representation of a context resource identified by the work order
resource;

receiving the representation of the context resource; and

adjusting the representation of the work order resource processing based on

the representation of the context resource.

16. The method of claim 15, wherein the adjusting includes selecting a subset of a

plurality of actions using the representation of the context resource.

17. The method of claim 15, wherein the adjusting includes dynamically identifying a
set of next work order resource identifiers based on the representation of the context
resource, each next work order resource identifier corresponding to a valid next

interaction for the activity.
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AMENDED CLAIMS
received by the International Bureau on 01 July 2010 (01.07.2010)

CLAIMS
What is claimed is:

1. A computer system including:

a processing component; and .

a storage component, wherein the storage component includes at least one
computer-readable medium comprising a software application including:

‘a plurality of work order resources, wherein each work order resource
defines an atomic operation for the software application and has a
corresponding unique work order resource identifier:

a construction servicé resource configured to process all interaction
requests for the sofiware application, wherein each interaction request
includes a work order resource identifier, and wherein each intefaction
request is made as part of an activity being performed using the software
application, wherein the construction service resource is configured to
procesé each interaction request by:

processing a representation of a work order resource
corresponding to the work order resource identifier in the interaction
request, wherein the processing includes constructing a set of
deliverables as directed by the represe'ntation of the work order
resource and context information for an activity corresponding to the
requested interaction; and

providing the set of deliverables in response to the interaction
request; and

a system controller, wherein the system controller is configured to
receive all interaction requests for the software application from a client, and
in response to receiving an interaction request, request a representation of
the construction service resource for processing the interaction request and
provide the representation of the construction service resource the work order
resource identifier included in the interaction request.

2. (Canceled)
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3. The computer system of claim 1, wherein the system controller is further
configured fo instantiate a container on a computing device, wherein the computing
device execuies the represeniation of the construction service resource within the
container.

4. The computer system of claim 3, wherein the system controller instantiates the
container in response to receiving each interaction request for the sofiware
application and the representation of the construction service resource terminates
after processing the corresponding interaction request.

5. The computer system of any of claims 1 and 3-4, wherein the software application
further includes a set of context resources, wherein the representation of the work
order resource processing includes the construction service requesting a
representation of a context reésource and receiving a representation of the context
resource, wherein the representation of the work order resource procéssing is
adjusted based on the representation of the context resource.

8. The computer system of claim 5, wherein the set of context resources includes a
work order condition resource,‘ and wherein at least one of the plurality of work order
resources is configured to enable the construction service to dynamically construct
the set of deliverables by selecting at least one ofa plurality of actions using a
representation of the work order condition resource.

7. The computer system of claim 5, wherein the set of context resources includes a
customization resource, and wherein at least one of the plurality of work order
resources is configured to enable the construction service to dynamically construct
the set of deliverables by performing a set of actions using a representation of the
customization resource.

8. The computer system of any of claims 1 and 3-7, wherein at least one of the
plurality of work order resources is ¢onfigured to enable the construction service to
dynamically construct the set 6f deliverables by dynamically identifying a set of next
work order resource identifiers based on the context information for the activity, each
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next work order resource identifier corresponding to a valid next interaction for the
activity.

9. The computer system of any of claims 1 and 3-8, wherein the context information
for the activity includes client data for a client generating the interaction request.

10. The computer system of any of ¢laims 1 and 3-9, wherein the software
application further includes a set of utility resources, wherein each utility resource is
configured to process a representation of a resource of a corresponding type and
provide a processed representation of the resource in response to a request for a
representation of the resource. |

11. The computer system of any of clairns 1 and 3-10, wherein all requests made in
the software application use a standard interface protocol.

12. A computer-implemented method of processing interactions for a software
application, the method comprising:
receiving an interaction request at a system controller executing on a
computer system, wherein the system controller receives all interaction requests for
the software application from a client, and wherein the interaction request includes a
work order resource identifier;
instantiating a container on the computer system using the system controller
in response to the receiving;
requesting a representation of a construction sefvice resource for execution in
the container;
providing the representation of the construction service resource the work
order resource identifier, wherein the representation of the construction service
resource processes the interaction request by:
obtaihing a representation of a work order resource corresponding to
the work order resource identifier:
processing the representation of the work ordér resource, wherein the
processing includes constructing a set of deliverables as directed by the
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representation of the work order resource and context information for an
activity corresponding to the requested interaction; and

providing the set of deliverables in response to the interaction request.

13. (Canceled)

14. The method of claim 12, further comprising terminating the representation of the
construction service resource after the interaction request processing.

15. The method of any of claims 12 and 14, wherein the processing the
rep!'esentation of the work order resource includes:

requesting a representation of a context resource identified by the work order
resource;

receiving the repr'e'sentation of the context resource; and

adjusting the representation of the work order resource processing based on
the representation of the context resource,

16. The method of claim 15, wherein the adjusting includes selecting a subset of a
plurality of actions using the representation of the context resource,

17. The method of claim 15, wherein the adjusting includes dynamically identifying a
set of next work order resource identifiers based on the representation of the context
resource, each next work order resource identifier corresponding to a vaiid next
interaction for the activity.

37
AMENDED SHEET (ARTICLE 19)



PCT/US2010/022849

WO 2010/088649

1121

(s)uonejuaseidoy

90JN0sey [«

1 Voe

(s)ysenbay

uonejuaseidey

>

soinosey [€

1senbay

k [0}%
" »{ uonejussaidoy
! wojsn9
|
|
|
|
"
o|m " vl
Jusuodwo)) |-
Aepouneyy)| | enbey usID
"
|

ol



PCT/US2010/022849

WO 2010/088649

2/21

|
|
el 13 ! 7€ "
: » uonejussaidey :
Alnn ! POsSSe90.d "
|
o it BEEEEhe
— " ! Y L
[] 9¢ 1 " [
| —
oo <\ Tensenbey | % X
[
- | | 90JN0S9Yy .
! " EEOV_B& L q co_Hmwmmwmamm_
|
) = ! " JO uonejussaidey " TSelqEIeNBq SO ,ﬂ%m:o
00InN0sey |« T 92IAI8G UOONIISUOD . —
1OPIOHOM | ! Jsenboey ! JO uonejuasaidey m " 0¥
|
- " 'l oz A .
| | A Jsuleuo) | | "
" " L
1 1 [
1 [N J8pIO
m | MIOM Ssed Sjepueisu "
43 ! | 44 § - 7T
80IAI8g L L Jajjoauo) —
uononssuoy | )senbey we)sAS ! "_N_Fﬂ_\g,\,mwm%dwgmom? CIle)
| | .
$9821N0Say ! ! Aeipawoiy| " "
e T T © A
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]
L’ Ll




PCT/US2010/022849

WO 2010/088649

3/21

C Jx3

D

4

j doo| pu3g

h

4

UONJRIBIUI DILLO)JR
$59800.d 0] 821N0S3l
JopJo MJom dojpas(

509~ A

(s)uonipuod
uonisued) Ayuspi

09 ~ »

(s)uonipuod
uoneziwoisno Ajiuspi

€09~ A

(s)uonipuod
19pJ0 YoM Ajusp|

209 -/ »

uonesado

N JlWO). Yoes 104

uonejyusseidal
92IAJ8S UONONIISUOD 0}

94N 19PJ10 YJO0Mm BPIACId

o€ - ‘_,

JauIeuoo
Ul UOIINOBX® 10} 824N0Sal
90IAISS UOIIONASUOD
JO uonejusseaidal jsenbay

€0¢ -~ ;_,

1

ysey Joy (s)uonelado

olLWOo)e aule(

5@:59

10} JauIRIu0D 81B81D

zog H

109 -~

9 Ol

elepeow Ul [yn Jepio
MIOM Ujim 1sanbal aaleoey

10¢ -

¢ Old




PCT/US2010/022849

WO 2010/088649

4/21

$982IN0Ssal
Wo)sAs asea|oy

oLy -~ a

elep
Alojsiy Ajianoe ayepdn

60v ~ ﬂ

Jopuo
3Jom Jo uoneluasaudal
WOoISNo uInyoy

80y ~ ﬂ

(s)uonesado Jo/pue
(s)uonewuojsuel; wiopsd

L0~ »

JapJo
3JOM JO uoneluasaidal
woisno 1snipy

0y a

uonejuasaldal
90JN0S3. 1X3JUOD SAISIDY

oY~ a

90JN0S3. 1X8JU0D
Jo uoneussalidal 1senbay

ON

oy -
SOA

; palinbay 1xauo0)

|euonippy
1017

90IN0S3J JBPIO HIOM JO
uonejuasaldal BAI809Y

207~ a

90JN0S3. JBP.JO HIOM
Jo uoneussalidal 1senbay

L0y~

v Ol




PCT/US2010/022849

WO 2010/088649

5/21

8¢
Aimn

0€

¢l

11 9€ eoinosey 1xewo0n

1
1
1
1
"
%€ -0usy JopJO YoM |
1
"
2 90IAIBS LUoRoNysuo) | |
1

2C 19]|0JU0)) WoIsAS

8%
usuodwon
o/l

G suodwo?) abel0)g

65—

7
usuodwon
Buisseoo.d

wa)sAg Jeindwon

uslo

G Old

0G




PCT/US2010/022849

WO 2010/088649

6/21

99 uonetadp

GO uonetado

0D uonetado

¢ uonetado

ZO uonetado

LD uonesadO

eg uonelsadQ

Z2g uonesado

Vv uonesadpO

L g uonesado

L Ol




PCT/US2010/022849

WO 2010/088649

7121

90 ¥sel

gosel

pO Msel

€0 Xsel

¢O¥sel

1O Xsel

€dXsel

casel

lgsel

8 Ol

Vv sel




PCT/US2010/022849

WO 2010/088649

8/21

g Aianoy
payUIT

Buleubis

6 9l

€C———>

AV
Auanoy piiyo

Buljeubig

v AlAnoy

Buljeubis

oV Auanoy
jualed

-



PCT/US2010/022849

WO 2010/088649

9/21

04

wolsAg uonewou|
v/ alemy Jxejuod

sjusuodwon
[euloixg

Johe ooinosey

J19AeT 82IAIS

aso

CRIINETS
uonRoNISU0D
90INIOS
Buiiodey
mmo_?_mw ‘suel|
V89

089 -

(Lowesin ) coies
g99 uoisioa

0L Ol

TN

¢l

Aiojisoday
90JN0SaYy

8oIAI8S
80In0S8Yy

MO|PHOAA

29
8oIAI8S

09



PCT/US2010/022849

WO 2010/088649

10/21

paubisseay
wsuodwo)

+

yse| ubisseay

uona|dwo)
uodoy

SOA

MBINSY

uoissILgng
wJiyuon

A

s|ieyed
3Se] apinoid

+

pud »
paulpaq swubissesl
wsuodwo) 101 Iep

A

SAII0E SB M|\

dll Ol=

SOA
oN ¢ pa1danoy

uoneyAul ¥sel

U 10} pusg
SOA
@ ON
uoissiwgng
wuiuoD
ON
sleplleA
ouUpNOY | saA
SuoISSIWQ pue
$J40413 1081400 > SIEPIEA
1008[0ud
oypdmes  [€
uonezijeuj
ON

pu3g

SOA

J

SWOD|9 AN

Vil ©ld




PCT/US2010/022849
11/21

WO 2010/088649

pu3g

_ _
UoISIASY MOIASY
10} uinay IXSN 0] 810Wo.d

1 )

PU3 paJinbay SUoISIASY pPassSed MaIASY
uoissiugng 0IS109(]
10} OV 0} puSS MIINSY papINCId
uoisnaq oN
SOA
WwJyuoD
ON

WuoD éoz

+

1ISIMO3YD ap1oa(
a191dwon < pue jJuswwo) <
MBINSY 8se9d|d MBINDY 9sea|d

dill ©ld oLl ©ld



PCT/US2010/022849

WO 2010/088649

12/21

pu3g

A

MBINSY
VON uibag
SOA

Gy

Wwiuo)D

+

10B1UOD

41 ©Old

Josuodg a10N <

pu3g

a19|dwo)
uoissiugng

+

Hwagns

+

AOBsjuRID
0} Jwans

L1 Ol



PCT/US2010/022849

WO 2010/088649

13/21

paAoiddy
1ION VSV

v

Wwiuo)D

Juopue

SOA

pauopueqy
uodoy

pu3g

pu3g

1uNo20Y
Jo1s169y

A

pano.ddy YSY

SOA

; pono.dd
<G>

VSV M3INSY

SOA

Gy

uoneolddy
wayuoD

+

VSV Jo) Alddy [

Ol Ol




PCT/US2010/022849

WO 2010/088649

14/21

pu3g

A

SAIRY
mou 108/oud

+

uons|dwo)
Jo1s169y

SOA

Gy

Wwiuo)D

+

A

papJemy

Buipung

108[01d dmes |

Ll Ol

pu3g

29lold dnue JEMY SUIID3 losuodg
A euipag A A
S| Sy 1da20 ajenoba
I Sv3 v Uswssass el N
uolIsInaQg
uolIsInaQg obueyd
WwLIuoD
MBINSY
VON SSassy <
I SE
ajepdn
SOA

<Gy

MBINSY WILJUOD

+

VON JO} Mainay

+

VYON
MBINSY 8sea|d

HLL O




PCT/US2010/022849

WO 2010/088649

15/21

pu3g

pamalnay
uoissIwgng

+

uona|dwo)n
Jo1s169y

+

Id 10Bjuo)
01 JUSS UoISIaQ

uoday
"UIJUOD) MBIASY

+

MBINSY dnjag

pu3g

A

SOA

Gy

dn}ag sjUNoo2Yy

+

uons|dwo)
Jo1s169y

wJuoD

+

06GZSHd
peojumoq

SOA

G

+

Wwiuo)D

uoday
uonenuiRuo)

a19|dwo)

+

dn}ag JuNoooY

<

ALl ©Old

Ll ©ld




PCT/US2010/022849

WO 2010/088649

16/21

pu3g

POMIINDY
sainjipuadx3g

_

uona|dwo)
Jo1s169y

_

Id 1°BjUOD
0] JUSS UOoISIaQ

MBINSY ases|d

pu3g

juswpuswy
pajsanboy

_

uona|dwo)
Jo1s169y

_

_

Id 1°BjUOD
0] JUSS UOoISIaQ

MBINSY ases|d

MBIy dnjag

SOA

G

wJuoD

|

sainjipuadx3g

Hwagns

NLL ©Old

_

MBIy dnjag

SOA

G

wJuoD

|

juswpuswy
a19|dwo)

111 Ol




PCT/US2010/022849

WO 2010/088649

17121

LN

57 i

|lBLIg/Au0Ud

uo|smgauaLLpedag

FIENIE) MY

uenezielig

olgi WoISIMg [HUN PAIRIA0SSY MBI

GOGO-EEY: LIV
i fAELEG g UDIslAgAUsWpEda]
HALEW

woaaleapiEg;
aleap

P 1 oeme 1efuag

BBy
ueld
nfalens

C Gewaun
:a_E_;mmD

waloid

; uonedldddy Juelg m_QEwmw alUep UOYS

LN

WHEW 1118 " G LEE TOL0ZY L VZ0 (palE ) abed

sgag palong - weboag §1osusds - uDQEWLID| [EIFUIG

_u_rr_njm _ _uco_umu_m_twu _ _ suIWnIeg _ _ s|oao3oid _ _uwm_ujm _ _ uopduasag paloig

[10Y pialed)
uoisaas, ooos CsREdpy E0] Jeds alod yodeasay  edfolg HAERK A J2EI0D LRy
2427 00'0%  S1024 12300 UNESH 1O SSnpisy) euoien  Hosuods HAW g ‘I FEM0T
uopeaddy Juelg ajdwes B1eE0-2dl alnid

vcl 9Old




PCT/US2010/022849

WO 2010/088649

18/21

Slaldwon usuodlan  0LOZ LO o84 o A&l 1 panss] apAld 3Ee] 881820780l
[HIHCES A, passddy 007 10 ga4 uo HAIEW I3 FdI"TE5-2al - 1020104d 5y 3
HUIT SIS FPNLSWIL] A PR LLL Vg LLRE=S 1]

og -SU0I0Y S|gR|eAY ON-  a f SUDHIDY

AnalASY [BULEY) sanyers  uoedddy sahes

SUQIEIHHED _ _ N =TRR] pala Yy _ _ S|02030dd _ _am.m._u_._.m _ _ uoipduzsag palodd dzbeuep Juang 2240347

OF F0L'2F S Sadpny) (el {10y aded) 1o aloid yadeasay  Welhold YA (I8 J0eU0D Ulpy

D2EEF 6% 1S10aa] B0l UieaH J0 Sapisy| (euoley  HOsUOHS HA1ER (19 Id o
amamay Buisg g9 F07 Oy L% og Ahig g yyead jo seinpisu) euoger  uoiednddy juels ajdues BIEC0E)

T ET id waneds FTR m 7

B pebpng

dcl 9Old




PCT/US2010/022849

WO 2010/088649

19/21

QLT Lo gad uap HYER |18
ajajdwog uavodwo] QLOZ L0924 doP HiER |1g

dnjas junoooy g-ddp
panss| sjad] H=E | g-8L350-30]

fEDIQ0L g MBS, panoddy QLOZ LOgad w0 HEEW (1 AYI-ZZG-2q] - [0a0joid A4 I

qun SNElS SjEQAULL Ag pagE Y| o g =y

LEREL AT

m o poday s5a4b04q f UORENURUOD 4 ¢ SU01E0 BN (SNIELS plENNy (SEE)S
EUOIRED A S UETIT T E|020304 abpn uenduasaqg (wd) 4am31p, (wd) 4ana1p ABBEUE LY

REIYRIEAD + g _ odd 1=bpng 1oaloag U T webpng UEAT B DADE

O5FOL SR $ S0apu (Bl0L  (LOY JIRIE ) JUEIS R0 YyEssay welolg

WAEWY (1A CRERUO] UIWpE

Fii Gt £ & 2RI B ] YHEZH 40 S3NME| [EUOREN  desuods WIEW 1A fd BEWE ]
yHeaH uope|ddy
ALY BOFOT'OF LS olg HAlER (118 10 saInyIsU| [euOner Welg ajdwes alacg-ad
4 INFE g % T T [T Xy WY

oc¢l 9Ol




PCT/US2010/022849

WO 2010/088649

20/21

U Aealh

I I ETE-TEY

A

paydaooy

anlay SIUNoIoy
ajadwon Juauodwon
pasoddy

SIRYG

OLOZ 10 924 Uow
OLOZ 10 924 Uow
OO 10 924 Uow
OO 10 924 Uow
OO 10 924 Uow
0102 10 924 Uow

FR ]

[eBBng ased
[eBBng ased
[efBing aseq
FAER 18
FAER 18
FAER 18
£ papenu)

sanypuadxg g-ddo

Lol RO JUSwpUsily S-dd
Hoday ssa4b04d ; UoEnUuoD t-dclo
dhjas unoooy c-ddo

panss| agau 4sel  @-812E0-2d|

Byl-225-2dl - (0203044 54| l

LB TN e LITES 1]

swisy| povul

)

oL poly [ USWIpUSLIY o S MDY TSNS ey oy
uopduasag 1@ays [wd) damaln [wd] d2mans AabEuEp
FHEREIS D Fpusnzed F1979324d +=Epna Paloag FERY=1s] LMoo 1=bpng JUE8g BPAIRN

05 #OL'SF$  =10apy (80 )
BLBEF GG 1084 (ej0)

[ L0y Waded) Jueds oalodd yoieasay  wedboly
UiEaH Jo =anplEu] [eUolEn

Josuods

HARI I JIRIU0D Ly
HAlER 1E d 12EqU00

dcl

Old




PCT/US2010/022849

WO 2010/088649

21/21

swi]/eleq :peuels
sWeN Jeniwagng yim Ajusuing

| AoBrsiuels) 0] paplwgng Bulieg uoneoiddy g uonesad |

9)o|dwod ISy 1 nsey

swi]/eleq :pug
swl]/e1eq MBS SWERN JomaIney OUM

[ 1S1p08YD uoIssiwgnseld 1suleby Buimeinay :¢ uonesadp |

MBINDY pessed :}nsey

swij/ereq :pul
awij/ereq Meis SWERN JomaIney OUM

MBINDY Jusweds( 40} Juasg uoneolddy :z uoneladp —

pae|dwo) :nsey

swij/ereq -pug
awl]/ereq :Mes aweN JojealD :0UMA

pajealn) joeloid maN :| uonesadp
AIOISIH 8[0A08)I

¢l Ol




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2010/022849

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F9/44
ADD.

According to-Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y US 2008/319757 Al (DA PALMA WILLIAM V [US]
ET AL) 25 December 2008 (2008-12-25)
figure 2

paragraph [0012] - paragraph [0014]
paragraph [0038] - paragraph [0049]

Y Alex Rodriguez: "RESTful Web services:
The basics"”
1BM

6 November 2008 (2008-11-06), XP002578060
Retrieved from the Internet:
URL:http://download.boulder.ibm.com/ibmd1/
pub/software/dw/webservices/ws-restful/ws-
restful-pdf.pdf>

[retrieved on 2010-04-15]

the whole document

1-17

1-17

m Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

“T" later document published after the international filing date
or priority date and not in confiict with the application but
cited to understand the principle or theory underlying the

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

“Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,

"0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P* document published prior to the international filing date but in the art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
16 April 2010 04/05/2010
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Kusnierczak, Pawel

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2010/022849

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

KHARE R ET AL: "Extending the
representational state transfer (REST)
architectural style for decentralized
systems"

SOFTWARE ENGINEERING, 2004. ICSE 2004.
PROCEEDINGS. 26TH INTERNATIONAL CONFERENCE
ON EDINBURGH, SCOTLAND, UK MAY 23-28,
2004, PISCATAWAY, NJ, USA,IEEE LNKD-
DOI:10.1109/1CSE.2004.1317465,

23 May 2004 (2004-05-23), pages 428-437,
XP010710991

ISBN: 978-0-7695-2163-3

the whole document

BATTLE ET AL: "Bridging the semantic Web
and Web 2.0 with Representational State
Transfer (REST)"

WEB SEMANTICS: SCIENCE, SERVICES AND
AGENTS ON THE WORLD WIDE WEB, ELSEVIER
LNKD- DOI:10.1016/J.WEBSEM.2007.11.002,
vol. 6, no. 1,

17 November 2007 (2007-11-17), pages
61-69, XP022495551

ISSN: 1570-8268

the whole document

1-17

1-17

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2010/022849
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 2008319757 Al 25-12-2008 WO 2008155343 A2 24-12-2008
Us 2008320443 Al 25-12-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - amend-body
	Page 36 - amend-body
	Page 37 - amend-body
	Page 38 - amend-body
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - wo-search-report
	Page 61 - wo-search-report
	Page 62 - wo-search-report

