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METADATA-CONFIGURABLE SYSTEMS
AND METHODS FOR NETWORK SERVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/059,194, filed Mar. 2, 2016 and
entitled “Metadata-Configurable Systems and Methods for
Network Services,” which is a continuation of U.S. patent
application Ser. No. 14/573,999, filed Dec. 17, 2014 and
entitled “Metadata-Configurable Systems and Methods for
Network Services,” now U.S. Pat. No. 9,299,047, which is
a continuation of U.S. patent application Ser. No. 13/009,
811, filed Jan. 19, 2011 and entitled “Metadata-Configurable
Systems and Methods for Network Services,” now U.S. Pat.
No. 8,949,317, which claims priority to U.S. Provisional
Patent Application Ser. No. 61/296,892, filed Jan. 21, 2010
and entitled “System of Metadata Configurable Web-Based
Software for Collection and Management of Inbound Com-
munications,” which are hereby incorporated by reference
herein.

BACKGROUND

1. Field of the Invention

[0002] The present invention generally relates to metadata
systems. More particularly, the invention relates to meta-
data-configurable systems and methods for network ser-
vices.

2. Description of Related Art

[0003] Traditional software systems are typically created
for a dedicated purpose with limited optional behaviors and
features. Major feature and behavior changes to traditional
software systems require significant development efforts and
the creation of new versions. Systems that are created to be
flexible require extensive custom development work to meet
custom requirements.

[0004] Over the last 15 years, large software systems have
evolved to allow for the creation and modification of major
feature and behavior changes through configuration. By and
large, these software systems are client/server, desktop/
server, or mainframe applications that are installed on-
premises in a data center or IT facility.

[0005] Web-based software systems and applications,
however, are replacing the on-premises software system.
The main attributes of web-based software systems are that
the software is accessible via a web browser anywhere the
Internet. Server portions are hosted in a data center managed
by (or on the behalf of) a provider of the software system.
[0006] There are generally two forms of web-based soft-
ware systems:

[0007] Web-based software systems where the server
part of the system is on a computer system dedicated to
the users of a single entity (such as corporations and
institutions). Software systems provided in this manner
are called “managed service provider” systems or MSP
systems.

[0008] Web-based software systems where the server
part of the system is on systems that may be shared by
users of many different entities (such as corporations
and institutions). Software systems provided in this
manner are currently called “software as a service”
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systems (“SaaS systems”) and may function as “appli-
cation service provider” systems (“ASP systems”).

[0009] Since MSP systems provide a separate server
installation for every entity using the software system, it is
generally similar to an on-premises software system with
respect to architecture. To provide an upgrade, both on-
premises systems and MSP systems require a process for
releasing new software for every entity using the software
system. Since a SaaS system is sharing a server across
multiple entities using the software system, when a SaaS
system is updated, everyone using the SaaS system gets the
benefit of the update. A SaaS system, however, is tradition-
ally not as configurable as an on-premises software system.

SUMMARY OF THE INVENTION

[0010] Metadata-configurable systems and methods for
network services are disclosed. In some embodiments, a
system comprises a presentation manager, a business object
manager, a business rule manager, and a metadata manager.
The presentation manager may be configured to provide an
interface requesting information regarding a proposal from
a digital device over a network and to receive the informa-
tion from the digital device. The business object manager
may be configured to instantiate a business object based on
the received information and to store the instantiated busi-
ness object within a data structure residing in a computer
readable medium. The business rule manager may be con-
figured to generate a business rule associated with the
business object, the business rule comprising instructions to
perform an operation, the instructions being conditional
based on the instantiated business object. The metadata
manager may be configured to generate metadata associated
with the instantiated business object, to store the generated
metadata in the computer readable medium, to perform the
operation based on the business rule and the generated
metadata, and to instruct the presentation manager to pro-
vide a second interface to the digital device indicating a
status of the proposal.

[0011] The business rule manager may generate the busi-
ness rule before the presentation manager provides the
interface requesting information regarding the proposal
from the digital device over the network. The metadata
manager configured to instruct the presentation manager to
provide the second interface to the digital device indicating
the status of the proposal may comprise the metadata
manger configured to instruct the presentation manager to
provide the second interface to request additional informa-
tion. Further, the business object manager may be further
configured to instantiate another business object based on
the additional information and the metadata manager may be
further configured to generate other metadata associated
with the other instantiated business object, to perform
another operation based on the other business rule and the
other metadata, and to instruct the presentation manager to
provide a third interface to the digital device indicating
another status of the proposal.

[0012] The metadata manager may be further configured
to contact a second digital device to receive approval of the
proposal based on another business rule generated by the
business rule manager and the metadata. In some embodi-
ments, the metadata manager may be configured to instruct
the presentation manager to provide the second interface to
the digital device indicating the status of the proposal
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comprises the second interface displaying a message that the
proposal is denied, accepted, or pending.

[0013] The presentation manager may be further config-
ured to generate a second interface requesting information to
create a report regarding the proposal and receiving proposal
information to create the report. Further, the business object
manager may be further configured to query the data struc-
ture based on the received information to create the report
and retrieve proposal information. The metadata manager
may also be further configured to direct the presentation
manager to generate a third interface and create the report
associated with the proposal information. The report may
depict a summary of the status of the proposal as well as
other information regarding other reports that may have
been retrieved by the query of the business object manager.
Moreover, the business object manager may be further
configured to find the business object using a conditional
query and query contents of the business object found or
specified. Those skilled in the art will appreciate that the
business object manager may use a conditional query to find
or specify any number of business objects. Similarly, those
skilled in the art will appreciate that the business object
manager may query the content of any number or business
objects found or specified.

[0014]

[0015] In some embodiments, a method comprises pro-
viding an interface requesting information regarding a pro-
posal from a digital device over a network, receiving the
information from the digital device, instantiating a business
object based on the received information, storing the instan-
tiated business object within a data structure residing in a
computer readable medium, generating a business rule asso-
ciated with the business object, the business rule comprising
instructions to perform an operation, the instructions being
conditional based on the instantiated business object, gen-
erating metadata associated with the instantiated business
object, storing the generated metadata in the computer
readable medium, performing the operation based on the
business rule and the generated metadata, and providing a
second interface to the digital device indicating a status of
the proposal.

[0016] In various embodiments, a computer readable
medium may comprise executable instructions. The execut-
able instructions may be executable by a processor to
perform a method. The method may comprise providing an
interface requesting information regarding a proposal from
a digital device over a network, receiving the information
from the digital device, instantiating a business object based
on the received information, storing the instantiated business
object within a data structure residing in a computer read-
able medium, generating a business rule associated with the
business object, the business rule comprising instructions to
perform an operation, the instructions being conditional
based on the instantiated business object, generating meta-
data associated with the instantiated business object, storing
the generated metadata in the computer readable medium,
performing the operation based on the business rule and the
generated metadata, and providing a second interface to the
digital device indicating a status of the proposal.

The data structure may be a relational database.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a diagram of an environment in which
embodiments of the present invention may be practiced.
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[0018] FIG. 2 is an exemplary conceptual diagram of the
relationships between metadata, server processes, and a user
web browser in some embodiments.

[0019] FIG. 3 is a block diagram of an exemplary business
server in some embodiments.

[0020] FIG. 4 is an exemplary diagram of the relationships
among the business object manager, metadata manager,
inbound communications manager, business rule manager,
presentation manager, the relational database system, data
adapter, the web server, and the web browser in some
embodiments.

[0021] FIG.5 is an exemplary screen shot of a report
generate graphical user interface that illustrates how a user
may create ad-hoc data reports the system in some embodi-
ments.

[0022] FIG. 6 is an exemplary screen shot of a report
viewing user interface in some embodiments.

[0023] FIG. 7 is a flow diagram of a metadata configurable
system in some embodiments.

[0024] FIG. 8 is an exemplary screen shot of a user login
interface in some embodiments.

[0025] FIG. 9 is an exemplary screen shot of a template
selection interface in some embodiments.

[0026] FIG. 10 is an exemplary screen shot of a prelimi-
nary questions interface in some embodiments.

[0027] FIG. 11Ais an exemplary screen shot of a response
to an answer in a preliminary questions interface in some
embodiments.

[0028] FIG. 11B is another exemplary screen shot of a
response to an answer in a preliminary questions interface in
some embodiments.

[0029] FIG. 12 is an exemplary screen shot for selection of
a local client site in some embodiments.

[0030] FIG. 13 is an exemplary screen shot for determin-
ing a local client site in some embodiments.

[0031] FIG. 14 is an exemplary screen shot of a demo-
graphic interface in some embodiments.

[0032] FIG. 15 is an exemplary screen shot of a mailbox
interface in some embodiments.

[0033] FIG. 16 is an exemplary screen shot of tax infor-
mation interface in some embodiments.

[0034] FIG. 17 is an exemplary screen shot of a proposal
list interface in some embodiments.

[0035] FIG. 18 is an exemplary screen shot of a proposal
summary interface in some embodiments.

[0036] FIG. 19 is an exemplary screen shot of a proposal
summary report interface in some embodiments.

[0037] FIG. 20 is an exemplary screen shot of a custom
report interface in some embodiments.

[0038] FIG. 21 is an exemplary digital device in some
embodiments.
DETAILED DESCRIPTION OF THE
INVENTION
[0039] In general, systems and methods described herein

may allow for collection and management of information as
well as the processes for routing, reviewing, making deci-
sions about, automatically responding to, fulfilling, and
reporting about inbound communications. For example, a
metadata configurable web-based software system may be
configured to collect data, manage data, present data, pro-
vide interactive page-flow, and provide work-flow for col-
lection and management of and automated response to
inbound communications.
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[0040] In various embodiments, systems and methods
described herein may perform the following functions,
including but not limited to:

[0041] arbitrarily complex data collection as described
by metadata definitions for user interface, page-tlow,
and business objects;

[0042] arbitrarily complex hierarchical information
storage, retrieval, and manipulation using a relational
database system as described by business object meta-
data definitions;

[0043] arbitrarily complex user interface layout and
presentation as described by user interface metadata
definitions; and/or

[0044] arbitrarily complex actions, services, processes,
and work-flow as described by business process meta-
data definitions.

[0045] Systems and methods described herein may track
changes and updates to metadata so that the specific versions
and changes of metadata on any deployment of the system
and/or functions may be identified and effects of upgrades
and installations of new metadata can be understood. In one
example, tracked changes and updates allow for installation
of base versions of metadata configuration information,
allow for changes to be made to different deployments of
that metadata, and provide a framework for understanding
the effects of the changes on each deployment. In some
embodiments, different services associated with different
metadata may be provided for different clients. Similarly,
different updates and modifications may be provided based
on individual client needs. These changes may be tracked
and used to understand the effects of the changes. In some
embodiments, reports may be generated to create ad-hoc
chart data reports using business object information.
[0046] In various embodiments, the metadata language
may be XML. Those skilled in the art will appreciate that in
various embodiments there are many different languages
(e.g., JSON, SOX, or YAML) that may be used to specity
metadata.

[0047] In various embodiments, systems and methods
described herein may include, but not be limited to, a highly
configurable SaaS that does not have the configurability
constraints of a traditional SaaS. In addition to being embod-
ied as a SaaS, systems and methods described herein may be
embodied as an on-premises system and as an MSP system.
[0048] FIG.1is a diagram of an environment 100 in which
embodiments of the present invention may be practiced. The
environment 100 comprises a business server 102, a system
provider 104, and a user device 106 in communication over
a communication network 108. The business server 102,
system provider 104, and the user device 106 may be digital
devices or systems comprising one or more digital devices.
A digital device is any device that has a processor and
memory. Examples of digital devices include, but is not
limited to, a computer, system, laptop, digital phone, smart
phone (e.g., iPhone or M1), netbook, personal digital assis-
tants, cable box, digital recorder (e.g., Tivo DVR), game
console (e.g., Xbox), or the like. Digital devices are further
discussed with regard to FIG. 21.

[0049] In various embodiments, a user may interact with
services provided by the system provider 104. The services
may include providing the user with a variety of interfaces
(e.g., graphical user interfaces such as web pages). The user
may provide information within the interfaces and, after
submission of the information, the services may generate
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another interface, request additional information, and/or
make determinations based on rules and the provided infor-
mation. For example, the user may utilize the interface to
make a submission for a proposal or grant. A first interface
may request information such as the type of request, iden-
tification information, and tax code. Once submitted, the
services may provide an additional interface based in part on
the responses from the consumer. Alternately or additionally,
the services may process the information from the consumer
and make determinations on the proposal (e.g., deny, accept,
request approval from others, and/or update status chart
regarding all proposals received.)

[0050] The services may be metadata-based. For example,
metadata that describes objects including responses from a
user may be received, scanned, and/or stored within a
relational database. Metadata rules may be applied to pro-
vide content, request additional information, perform
authentication, or any other service based on some or all data
provided by the user. Those skilled in the art will appreciate
that, in some embodiments, the metadata system may allow
for a highly configurable system without requiring access to
underlying software code.

[0051] A business server 102 is a digital device that may
provide, control, and/or allow others to host services that
send and receive information over the communication net-
work 108. In some examples, the business server 102 is a
corporation which allows a user of user device 108 to
interact with services over the communication network 108.
The services may include, but not be limited to, an appli-
cation, web page, interactivity, interface, or the like. In one
example, the user may access an application via the user
device 106 to provide information or submit a proposal.
Those skilled in the art will appreciate that the services may
perform any number of functions and may interact with one
or more other services that are inaccessible to the user and/or
provided by other digital devices. Although business server
102 is referenced as a “business” for purposes of description
in FIG. 1, those skilled in the art will appreciate that the
business server 102 may be any digital device regardless of
the nature of the entity. For example, the “business” may be
a person (e.g., a philanthropic individual), nonprofit corpo-
ration, organization, community, club, association, commit-
tee, board of directors, or any other entity or group of
entities.

[0052] A system provider 104 is a digital device that
provides and/or allows access to one or more services,
web-based applications, databases, and/or systems. In vari-
ous embodiments, a client associated with the business
server 102 may enter into an agreement with a representative
associated with the system provider 104 to provide one or
more services. For example, the system provider 104 may
provide software as a server (i.e., SaaS or sometimes
referred to as “software on demand”). In various embodi-
ments, one or more applications or support for applications
(e.g., metadata and storage) may be hosted by the system
provider 104 on behalf of the business server 102. Subse-
quently, the user of the user device 106 may interact with the
one or more applications on the system provider 104. In
some embodiments, the system provider 104 may distribute
one or more applications, web-based applications, data-
bases, and/or systems to the business server 102. Subse-
quently, the user of the user device 106 may interact with the
one or more applications on the business server 102.
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[0053] In one example, a provider associated with the
system provider 104 may license services (e.g., one or more
applications) to a client (i.e., associated with business server
102) and/or a user (i.e., associated with the user device 106)
as a service on demand, through a subscription, in a “pay-
as-you-go” model, or at no charge.

[0054] The user device 106 is any digital device which
allows a user to interact with services hosted by and/or
provided by the system provider 104. In some embodiments,
the user device 106 is any digital device with a web browser
or other application that allows the user to send and/or
receive information over the communication network 108.
[0055] The communication network 108 is any network
that is allows different digital devices to communicate. In
some examples, the communication network 108 may com-
prise a LAN and/or WAN. Further the communication
network 108 may comprise any number of networks. In
some embodiments, the communication network 108 is the
Internet.

[0056] Those skilled in the art will appreciate that code for
services such as an application may be “in the cloud”
thereby allowing a user to interact with the application via
the communication network 108. In some embodiments, one
or more components of the application code may be stored
within RAM and/or longer term memory within the business
server 102, the system provider 104, and/or the user device
106.

[0057] Although only a single business server 102, system
provider 104, user device 106, and communication network
108 are depicted in FIG. 1, those skilled in the art will
appreciate that there may be any number of business servers
102, system providers 104, user devices 106, and commu-
nication networks 108.

[0058] Those skilled in the art will appreciate that different
versions, modifications, and/or updates of applications, web-
based applications, databases, and/or systems may be dis-
tributed or hosted by the system provider 104 for different
business servers 102.

[0059] FIG. 2 is an exemplary conceptual diagram 200 of
the relationships between metadata, server processes, and a
user web browser in some embodiments. Metadata is data
conveying information about data. In one example, metadata
may describe a format, name, size, mode of acquisition, field
types, title, subject, and author.

[0060] In various embodiments of systems and methods
described herein, metadata may comprise definitions asso-
ciated with data. Those skilled in the art will appreciate that
metadata may be conceptually divided in any number of
ways. For convenience, metadata definitions may be
described as relating to a business object, rule, and user
interface metadata definitions 204 as well as used to control
security and/or functionality 206. For example, metadata,
such as a Global Unique Identifier (GUID) or type (see
metadata definitions 204), may describe or define a business
object, a rule, or a user interface. Metadata may also
describe or define a user or role, a name, view, permissions,
or groups (see metadata definitions 206).

[0061] In various embodiments, a metadata and data stor-
age 202 may store business object and user interface defi-
nitions: GUID, Type 204 as well as security metadata
definitions: (user/role name, view/permissions), groups 206.
The metadata and data storage 202 may also store data that
is associated with the metadata. The storage may be any
storage. In one example, the storage is a hard drive, solid
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state drive, or any other computer readable medium. Those
skilled in the art will appreciate that the metadata and data
storage 202 may include any number of storage devices. The
storage devices may be within or in communication with any
number of digital devices. In one example, the metadata and
data storage 202 may be in communication with and/or
within the business server 102 and/or the system provider
104. Metadata definitions may be in XML. Those skilled in
the art will appreciate that the metadata definitions may be
in any language and/or in any format.

[0062] Invarious embodiments, a metadata manager, busi-
ness rule manager, inbound communications manager;
server-side scripts/logic 208 may read the metadata defini-
tions, create, and/or provide one or more data structures,
such as database tables, that can be used to store, read, write,
and/or query data objects described by the metadata. When
the metadata definitions are modified and pushed to the
metadata and data storage 202, the data structures may be
updated. As a result, an application execution layer may read
the new definitions and manifest new behavior and infor-
mation models without changes to code.

[0063] In various embodiments, at least some metadata
definitions have a global unique identifier of the definition
(hereinafter referred to as a GUID), a platform version, an
internal version, an external version, a type, a name, a view,
an instance identifier, attribute, and/or field. The GUID is a
global unique identifier of the definition. In some embodi-
ments, the GUID will not change for a metadata definition.
Those skilled in the art will appreciate that, in some embodi-
ments, metadata definitions may have an identifier that is not
necessarily unique or not necessarily globally unique.
[0064] A platform version is a version identifier associated
with releases of an application development platform. For
example, the platform version for a first release may be “1.”
The platform version may allow tracking of a specific
release (e.g., tracking of a specific release in possession of
a customer). Further, the platform version may allow for
identification and tracking of base metadata definitions (e.g.,
before or between changes to the definitions). The version of
the platform may be independent of the version of the
application or what the customers may see with respect to
version information.

[0065] An internal version is a version identifier that may
be changed (e.g., increased) when a metadata definition is
modified (e.g., as part of a sub-release of the application
development platform). For example, a sub-release of an
application development platform may be due to a bug fix,
an enhancement, or a new service within the platform. In
some embodiments, a sub-release may not be considered a
new version of the platform. The internal version may allow
for tracking released changes that may be minor, but can
affect base definitions. In one example, released changes in
reference applications or reference metadata may change the
internal version.

[0066] An external version is a version identifier that may
be changed (e.g., increased) whenever a customer, 3" party,
professional services, or engineering on behalf of a specific
customer modifies a metadata definition. In one example, the
external version may be used to track customizations for a
specific customer.

[0067] A metadata type may be the type of object or entity
defined by the metadata definition.

[0068] A name is a mechanism that may allow for pro-
viding different access and permission specifications for
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different objects from the same metadata type. In some
embodiments, the name, type, and the view (described
herein), provide a specification of a metadata definition of a
particular type that has a specific view, permission, and/or
role specification (e.g., security features). In one example,
the specification of a metadata definition may specify
access, permission, security, and visibility for the metadata
definition as well as the metadata and data associated with
the definition. The name may be referred to as a user or role
name.
[0069] Different document security levels may be defined
with a document metadata type that defines attributes and
behaviors of a document and an associated name. The
document security levels may include, for example Classi-
fiedDocument, PrivateDocument, and PublicDocument. All
three of these metadata definition names may be for meta-
data of type Document, but have different permissions
associated with them.
[0070] A view may specify access, permission, security,
and visibility information for the metadata. The view may
also specify data associated with the definition. In some
embodiments, the view may be a detailed access control list
for access and visibility. The view may be associated with
authorization metadata specifications discussed herein.
[0071] An instance identifier (e.g., instance ID) is an
identifier of an instance of an object created from a metadata
definition. The ID may be unique with respect to the
metadata definition GUID, but may not necessarily be
globally unique. In some embodiments, the metadata defi-
nition GUID and the instance ID may be globally unique
when used together.
[0072] Attributes may specify functional uses, behavior,
and use properties of the objects that the metadata defines.
In one example, metadata may comprise an attribute that
specifies document and media objects as part of the object
the metadata defines. The metadata definition and the data
management defined by the metadata may comprise the
following functions with respect to the document/media
object:

[0073] Attachment of multiple versions of the docu-

ment/media object
[0074] Removal of any version or all versions of the
document/media object

[0075] Viewing of supported document/media object
types
[0076] For types where it is possible, invocation of an

editor for the supported document/media object types
with the following abilities:

[0077] Save and replace
[0078] Save and version
[0079] The document/media object may allow the meta-

data specification of document and media object types.
Viewer and editor applications may support the types. The
following include some, not all, exemplary types:

[0080] Word Document
[0081] Excel Spreadsheet
[0082] MPEG 3

[0083] MPEG 4

[0084] JPEG

[0085] GIF

[0086] Windows Bitmap
[0087] Windows Media Audio
[0088] Windows Media Video
[0089] PDF
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[0090] In some embodiments, the following metadata
information may be tracked:
[0091] Created Date—the date and time when the object
was created.

[0092] Created By—the ID of the User who created the
object.
[0093] Last Modified By—the 1D of the User who last

modified the object.

[0094] Last Modified Date by User—the date and time
when the object was last modified by a user.
[0095] Last Modified—the date and time when the

object was last modified by a user or process, such as

a trigger.
[0096] Fields may contain data that is part of an object the
metadata defines. Default or initial values for fields can be
defined in the metadata definition.
[0097] In various embodiments, there may be three types
of relationships supported by the metadata definitions that
have ramifications with respect to the use, function, and
storage in a data structure. These three types of relationships
may comprise a contain relationship, a reference relation-
ship, and an inheritance relationship. The contain relation-
ship may comprise a relationship between metadata defini-
tions where one metadata definition completely contains
another metadata definition. In one example, a specific
instance may contain data, which the metadata definition
defines. In some embodiments, the data may only be
accessed through the containing metadata definition. In one
example, if more than one of the contained object type can
be contained, then a list of objects may be contained, the list
may be traversed, the number of items in the list may be
queried, and objects may be added or removed from the list.
[0098] Forexample, an employee metadata definition may
be defined to contain an address metadata definition. When
an employee object is instantiated (corresponding to a row
in an employee object table in the database), the employee
object contains an address object (corresponding to a row in
an address object table). Since the relationship defined
between employee metadata and address metadata is a
contain relationship where the employee object contains the
address object, the specific address object for this employee
may only be accessible through the employee object via a
reference to the employee object and a change to the value
of'the address object (such as a new street address) will only
affect the employee object containing the specific address
object.

[0099] The reference relationship may be similar to the
contain relationship in that one object may reference
another, except that other objects may reference the specific
object being referenced. In one example, if the referenced
object is modified, all objects referencing the referenced
object may see the change. When an object that effectively
appears to be contained is actually referenced, the object
may be found without going through the referencing object.
Those skilled in the art will appreciate that either direction
of the reference may be traversed. In some embodiments, a
parent and child designation with the relationship can be
defined.

[0100] For example, the reference cardinality may be one
to one, one to many, many to one, or many to many, with
respect to the objects, regardless of whether or not a parent/
child designation is made. If there is more than one object
on one side of the relationship, the list of objects may be
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traversed, the number of objects may be queried, and objects
may be added or removed from the list.

[0101] In one example, there may be many committees in
an organization and an employee may be a member of more
than one committee. This information model may require a
many to many parent/child reference relationship where the
committee is the parent and the employee is the child.
[0102] The inheritance relationship may provide a method
to specialize a metadata definition, and hence objects, with-
out modifying the underlying definition and without affect-
ing applications that are using the underlying definition
directly. If a new definition inherits an older definition, the
new definition may have the attributes, information, and
actions associated with the old definition, except for specific
changes and new additions specified in the new definition.
Inheritance relationships may be one to one with a “well
defined” parent or base definition as well as a child or
sub-definition that specifies the base or parent definition. A
metadata definition may inherit from another metadata defi-
nition that has inherited from yet another metadata defini-
tion, allowing for arbitrary levels of inheritance.

[0103] For example, a regional manager may have both
direct individual employees and manager employees, a
region designation that contains multiple branch offices, and
a regional management role. Other management behavior
and data needed by all managers may be contained in the
manager object. The regional manager object may gain all
behaviors and data, unless new objects and data specific in
the regional management metadata definition override the
behavior and data in the manager metadata definition. In
some embodiments, a national manager metadata definition
may inherit from the regional manager metadata definition.
[0104] In various embodiments, fundamental classes of
metadata may be defined as part of the application devel-
opment platform. These classes may provide interfaces to
the following platform services:

[0105] Authorization

[0106] Business Object
[0107] Business Process
[0108] User Interface Object
[0109] Services

[0110] Integration

[0111] Submission Definition

[0112] Authorization metadata may provide an interface to
a platform security system. The security system may provide
functions for defining logins, users, user groups, roles,
views, and/or the login system.

[0113] User metadata may define a profile of a user. In
addition to providing security and authorization information,
such as password, roles, and/or group membership, the user
profile may comprise contact information, user preference
information, and/or information about what methods the
user is allowed to use to login (e.g., the platform may allow
multiple types of logins, such as web login and e-mail login).
For security, a variety of authentication methods may be
provided, including time sensitive encrypted e-mail content
for authentication of an e-mail upon receiving an e-mail.
[0114] Contact information for a user may include an
e-mail address and may include other information, such as
multiple phone numbers (e.g., office or cell), office number,
business address, and home address.

[0115] In some embodiments, a user may be part of
multiple user groups and may have multiple assigned roles.
If a user is a member of more than one user group, then one
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of the groups may be defined as the user’s main user group.
If a user has more than one role assigned, then one of the
roles may be defined as the user’s main role. In some
embodiments, a metadata manager determines various
default behaviors of an application that may be associated
with a particular role or user group. The default behavior of
the application may support the user’s primary role and
group activities as the user’s main activities, while providing
access to features and actions the user is allowed via
secondary roles and groups. In various embodiments, every
user has at least one role, even if it is an administrator role.
[0116] A user group may comprise a group of users. In
some embodiments, users may be a member of one or more
user groups. By assigning permissions and roles to a user
group, permissions and roles may be assigned to all of the
users in the group.

[0117] User groups may be nested, allowing user groups to
be in a user group. This may allow larger scale administra-
tion by collecting groups along organizational structure or
administrative needs. A group can be a member of any
number of user groups. In some embodiments, circular
references may be allowed. In other embodiments, circular
references are not allowed.

[0118] One reason for allowing nested user groups and
multiple user group membership is because of the prolifera-
tion of matrix management and multi-function teams.
Within an organization, an employee may be part of multiple
functional teams and needs to have the permissions and roles
associated with all teams that they are a part of

[0119] A permission object may be used to specify what a
user or a user group is allowed to do. A permission assigned
to a user group may apply to one, some, or all users in that
group. In some embodiments, a permission applied directly
to a user may override conflicting permission assigned to
that user’s group. A permission applied to a child group that
is a member of a parent group may override for that child
group conflicting permission assigned to the parent group. A
user’s permissions may be the least restrictive union of all
permissions assigned to the user directly or any group of
which the user is a member.

[0120] In some examples, permissions may apply to busi-
ness object access, service access, and/or view access.
Business object access may specify create, read, write, and
delete access for a business object. In one example, a sales
person may have permission to fully access a customer
business object. A product manager may be able to read and
write the customer business object, but may not create a new
customer business object or delete an existing customer
business object.

[0121] Service access may specify what services a user
can use and the level of use allowed. As the platform is
developed out, additional services can be used in an appli-
cation. Services may include, but are not limited to:

[0122] Internal E-Mail: The ability to send an e-mail to
users or user groups.

[0123] External E-Mail: The ability to send an e-mail to
any number of people that externally accessed the
system, such as proposal submitters. This type of
service may have different levels of access, such as
being able to send one e-mail at a time versus a blast to
every submitter.

[0124] Calendar: The ability to access and modify a
calendar. This type of service may have different levels
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of access, such as view only access versus the ability to

create, delete, or modify calendar events.
[0125] View access may specify what pages a user can see
(view) and access. Those skilled in the art will appreciate
that even if a user can view a page, there may be capabilities
on the page that cannot be used due to business object access
and service access. For example, only people involved with
finance or a need to know about the financial information in
a company may be allowed to look at and change budget
pages. As an accounting control, the accounting department
may have the ability to make changes to the budget. The
CEO may have view access to read the budget but not make
changes.
[0126] A role is a collection of permissions. When a role
is assigned to a user or a user group, permissions associated
with the role may be assigned to the user or user group. If
a permission is removed from a role, then the permission
may be removed from the users or user groups that the role
has been assigned to (if they had obtained the permission
only from that role). Any number of roles may be assigned
to a user or user group. Roles may be nested or not nested.
A role may be associated with one or more parent roles. In
some embodiments, there may be circular roles. In other
embodiments, there may be not any circular roles. Roles
may be an administrative construct to allow collections of
permissions to be grouped and managed.
[0127] Those skilled in the art will appreciate that there
may be many reasons for the nesting restriction of many
children to one parent role, including, but not limited to:

[0128] With the use of user groups, any effective role
and permission relationship can be created by assigning
a role to a user group and nesting user groups.

[0129] Roles need to be thought out very carefully, as
they provide easier permission setting, and having
nested roles can make it too easy to create permission
structures that are not well understood.

[0130] Having both nested groups and nested roles is
too complex.

One example of a role is an Administrator role. A user with
an Administrator role may have rights to access all objects.
In another example, within the constructs of a typical
business organization, a Financial role may provide visibil-
ity into financial business objects and be assigned to a
Accounting user group as well as a ExecutiveManagement
user group.

[0131] In some embodiments, every role may have an
associated workspace configuration. For example, when a
user executes an application under a specific role, the user
may view a home page associated with a workspace con-
figuration associated with that. For example, if a user has a
financial role and logs into an application as that financial
role, then a financial role workspace may be the home page
of that login.

[0132] In various embodiments, workspaces are effec-
tively user interface objects that may provide a user interface
entry point of the application for a user and encompass
multiple user interface forms, dashboards, hierarchy trees,
and user interface objects. Workspaces may have an area for
notification alerts, so that a user in that workspace is aware
of work to complete or important messages. In some
embodiments, the workplace roles are separated from per-
mission-collection roles.

[0133] In some embodiments, every user may have a
personal workspace independent of what roles they have. A
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user’s personal workspace may be customized for each user.
If'a customized personal workspace has not been defined for
a user, then a default personal workspace may be the
workspace for the user’s main role.

[0134] Many users may have multiple roles and a user
may access and/or view information across roles. For
example, a CEO may have a sales role and a financial role.
The CEO may wish to view sales numbers and budget
information every time he logs in. The CEO’s personal
workspace may have sales report information and budget
report information.

[0135] The metadata manager, business rule manager,
inbound communications manager, and server side scripts/
logic 208 are further described herein. The web browser
rendering 212 may be performed on the user device. For
example, a presentation manager (further described herein)
may request information from a user by providing an
interface that is rendered on the user’s web browser.
[0136] FIG. 3 is an exemplary business server 102 in some
embodiments. The business server 102 and/or the provider
server 104 may comprise a business object manager 302, a
metadata manager 304, an inbound communication manager
306, a business rule manager 308, a presentation manager
310, and a database 312. Those skilled in the art will
appreciate that all or some of the components in FIG. 3 may
be performed by any digital device.

[0137] The business object manager 302 may manage
creation, reading, updating, and deleting business objects.
Business objects are described using metadata that may be
managed by the metadata manager 304. Business objects
provide an arbitrarily complex object-oriented description of
information. In one example, the business object manager
302 stores and retrieves business objects and/or business
object information in a relational database system (e.g.,
database 312).

[0138] The business object manager 302 may provide for
query capability to read and update lists of business objects
based on conditional expressions for matching business
object attribute values.

[0139] Further, the business object manager 302 may
interact with the metadata manager 304 to obtain metadata
definitions for business objects. The business object man-
ager 302 may manage the business objects according to the
metadata definitions.

[0140] In various embodiments, business information that
is stored and tracked within a deployment may be created as
a business object. In some embodiments, the power of
business objects may be realized when the metadata features
(as described herein) are used to create complex business
object information models. In one example, by using the
contain reference, inheritance, document/media object
attachment, and data versioning features, rich and complex
information models may be created. Business objects may
comprise an instance ID that is unique if combined with the
metadata type and metadata name information for the meta-
data that defines the particular business object.

[0141] Expected primitive types may be supported as
fields of a business object. The following is an exemplary list
of primitive types:

[0142] Character String

[0143] Binary String

[0144] Integer

[0145] Floating Point Decimal Number
[0146] Fixed Point Decimal Number
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[0147] Boolean

[0148] Date

[0149] Time

[0150] Date/Time

[0151] Currency

[0152] Enumerated: Allows one value out of a set of

string values. This will typically be used to represent
state values.
[0153] Any Business Object Type as reference or con-
tained
[0154] List of any of the above types

[0155] Business object fields may comprise names, field
types, and data types. Additional information may be stored
about a field to support functional uses of a field. An
example of a functional use of a field is how a field can be
used in a report, such as whether or not grouping can be done
by this type of field. Using the above field primitives,
specifications and metadata features, rich hierarchical busi-
ness information models with rich media content may be
created.
[0156] Insomeembodiments, the business object manager
302 provides users the ability to access information. User
interface and process objects may use the business object
query capability to access a business object information
model.
[0157] Insomeembodiments, the business object manager
302 may support a variety of queries including, but not
limited to, ordered list query, ordered join query, business
object union query, single business object query, single
business object join query, and/or stored procedure call
query. An ordered list query may returns a list of business
objects using field sorting and filter information to determine
which business objects are returned in the list and the
ordering of the business objects.
[0158] The ordered join query may return a set of records
which are determined by a join of multiple business objects
using field sorting and filter information to determine which
business object’s records are in the join result set and the
ordering of the records. In some embodiments, a require-
ment of the join is that there may be a field in the first
business object that identifies specific instances of the sec-
ond business object. In one example, there may be a query
of proposals within a specific department, restricted to a size
of less than $100,000 cost or less. Proposals may be one
business object, Departments may be another business
object, and the field filter on the Proposal objects may
specify that the Cost field was less than or equal to $100,000.
[0159] The business object union query may returns a
union of business objects which are determined by the
effective union query of similar business objects, which may
be an SQL union query against multiple tables. In some
embodiments, the business object types in a union query
may have the same or similar fields, but where multiple
types of business objects are dissimilar with respect to some
fields, NULL field values may be used to make the query
result consistent for all objects returned by the query.
Further, scripting language (e.g., metadata manager, busi-
ness rule manager, inbound communications manager;
server-side scripts/logic 208) may be able to use a list of
polymorphic (variant) structures to contain the resultant list
of objects, where the type is “queryable” for an element of
the list and the valid fields for an element of the list
correspond to the type.
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[0160] A single business object query may return a single
business object based on field sorting and filter information.
If more than one business object meets the filter and sorting
criteria, then the first business object obtained may be
returned. The single business object join query may return a
single record determined by an effective join of multiple
business objects and based on the field sorting and filter
information. If more than one business objects meet the filter
and sorting criteria, then the first business object obtained
may be returned.

[0161] The stored procedure call query may execute a
stored procedure call that may be defined in a database. This
ability may allow the execution of an SQL query against the
database.

[0162] The metadata manager 304 may manage configu-
ration language of a software system. The configuration
language may be used to describe security, data structures,
user interface layout, data display, interactive user interface
page-flow, and/or work-flow in the system. The configura-
tion language may describe all or some aspects of the system
as well as relationships, visibility, roles, and privileges
across different parts of the system.

[0163] The metadata manager 304 may keep track of
entity descriptions, relationships, access, visibility, privi-
leges, and changes to and versions of configuration infor-
mation. The metadata manage 304 may also store and/or
retrieve metadata information in a relational database system
(e.g., database 312). In some embodiments, the metadata
manager 304 may generate, modify, provide, or remove, the
following metadata constructs:

[0164] Authorization: Metadata for the security system
including the following:

[0165] User Authorization: Metadata for defining
users of the system.

[0166] Group Authorization: Metadata for defining
groups of users of the system.

[0167] Permission Authorization: Metadata for per-
missions that users and groups can have in the
system.

[0168] Role Authorization: Metadata for groups of
permissions that can be assigned to users and groups
in the system.

[0169] Business Object: Metadata for hierarchical data
structures managed by the business object manager
308.

[0170] Business Process: Metadata for processes and
actions managed by the business rule manager 308.

[0171] User Interface Object: Metadata for user inter-
faces managed by the presentation manager 310.

[0172] Services: Metadata for services managed by the
business rule manager 308.

[0173] Submission Definition: Metadata defining the
input user interfaces and data collection managed by
the inbound communication manager 306.

[0174] In some embodiments, the metadata manager 304
supports login controlling metadata to specify timeout infor-
mation and expiration of cookie information for remember-
ing logins from a specific internet browser.

[0175] When working with some types of data objects
corresponding to metadata definitions, versions of data
objects may be created. For example, a version may be
created when the data of an object is modified and/or when
the data is committed to the database. The created version
may be used to specify if the modified data creates a new
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version of the object or if it completely replaces the previous
object. Different versions of an object may be used to access
and/or query older or newer objects. In some embodiments,
one or more versions of an object may be deleted. Those
skilled in the art will appreciate that when an old version is
read and modified, the old version may not be modified but
rather a new version of the object with modifications may be
created.

[0176] In one example, a system may modify a proposal
through a review or a submission process. Each time a
reviewer or submitter modifies and commits the modifica-
tions of the proposal, a new version may be created, but the
previous versions may be preserved and can be accessed.
This may be needed for either keeping a historical record of
changes to a proposal or for the ability to undo and redo
changes to a proposal.

[0177] In various embodiments, tracking of a field or an
entire type of object can be activated using an attribute flag
for the entire object type or a specific field with the object
type. When a user modifies or a process (such as a trigger)
modifies an object or field that is specified to be tracked, a
new entry may be added to an automatically created history
tracking table. The entry may describe the object or the
specific field of the object. For example, the entry may
include the time of the change, what changed the informa-
tion, the type of change that occurred, and/or the specifics of
the change. In some embodiments, the data versioning
feature may be used to track specific values that changed, the
history tracking feature may track time, the identifier of the
individual who made the change, the type of change, and/or
the actual content changes at the value level.

[0178] In various embodiments, a service may comprise a
base set of metadata definitions, business objects, and/or
business rules may be generated (e.g., by the service pro-
vider 104). The service may be provided to a plurality of
clients (e.g., business servers 102). Each client may alter the
metadata definitions, business objects, and/or business rules.
For example, a first client may not alter the metadata
definitions, business objects, and/or business rules, while a
second client may add a request for additional information
(i.e., a fax number). A third client may also alter or add a
business rule. Each change or addition may create a new
version of a metadata definition, business object, and/or
business rule which may be tracked. As a result, many
different clients may use a foundational metadata-configu-
rable system and make controlled modifications.

[0179] If the foundation metadata-configurable system is
subsequently altered or updated, the system provider 104
may compare the proposed change to each different system
and the version changes. As a result, individual action may
be taken to correct incompatibilities before the change to the
foundation system is effected. In the example above, if a new
metadata definition, business object, and/or business rule is
added to define a fax number, the change may conflict with
the second client who already customized their solution to
include a fax number. Since the versions of the metadata
definitions, business objects, and/or business rules are
tracked, this possible problem may be identified and the
client contacted before a change is made. Alternately or in
addition, changes may be provided to other clients who do
not have a conflict.

[0180] In some embodiments, the metadata manager 304
may support localization where text is displayed (e.g., user
interface displays and error displays). Localized versions of
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display text may be isolated in the metadata or in external
resource files so that they are easy to find and localize. In one
example, localized version of metadata may be accessed
based on either default web browser language settings, by
explicit language settings by a user through the browser,
and/or for a user by an application administrator.

[0181] Those skilled in the art will appreciate that local-
ization may allow for cascading dictionaries or lexicons so
that a particular customer may access appropriate regional
variations as well as company-specific variations. When a
localized string cannot be found at one level, the metadata
manager 304 may go to the next level for the translations. In
some embodiments, the metadata manager 304 may be
configured to default to a main language such as English or
German.

[0182] Text labels may be used to characterize a field in a
user interfaced. A canonical display text may be used that
cannot be changed by a client. The canonical display text
may be associated with a displayable text field that is
customizable and subsequently stored.

[0183] The implementation of canonical display text may
provide a command shortcut that turns on canonical text
display for support situations. In one example, a support
engineer can look at a deployment and identify the controls
and various displayed text by looking at the canonical
display text. In some embodiments, the canonical display
text is displayed in “help” bubbles or in some way that does
not occlude the customized text, such that the customized
text is still visible at the same time.

[0184] Since metadata definitions can be changed and
pushed to the metadata and data storage 202, the metadata
manager may manage a versioning mechanism. In one
example, the metadata manger may identify and track origi-
nal metadata definitions that may be in a particular deploy-
ment, determine if any of the metadata has been changed,
and determine what version of a metadata definition may be
currently in use. The metadata manager may use the GUID
and version information to identify a metadata definition and
changes to metadata definitions. For example, every time a
metadata definition is changed, version information may be
changed to uniquely identify the new definition (even
though the definition may retain the type, name, and GUID).
When a change to metadata is made that causes the external
version to be modified, the previous version of the metadata
definition may be archived in a data structure (e.g., specific
database table) so that the original metadata definitions may
be used to determine the differences between the old and the
new definitions. Since the GUID may not changes, the old
metadata definitions may be found via the GUID.

[0185] In some embodiments, the internal or external
version may be a simple integer or value that may be
changed such that the new value can be used to differentiate
the previous value from the newer value. In one example, if
a simple integer is used for the external version, then the
external version may be incremented for each subsequent
new version created. Those skilled in the art will appreciate
that when a metadata definition is modified, the associated
data may change, as the modifications may define new data
for an object corresponding to the metadata definition, and
the view may change, as there may be new security or access
for the new definition.

[0186] The inbound communication manager 306 may
handle inbound communications information gathering from
submitters. For example, the inbound communication man-
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ager 306 may manage information received from a user
interface, forms received via a web server, information
received from the forms, updated forms, or the like. In some
embodiments, any form of electronic data transfer of infor-
mation is a valid form of data that may be gathered. The
inbound communication manager 306 may use, but is not
limited to, the following information gathering methods:

[0187] Web-based submission portal
[0188] E-Mail
[0189] File Transfer Protocol (FTP)
[0190] Hand-held scanner
[0191] FAX
[0192] Cell Phone Short Message System (SMS)
[0193] Touch-tone phone
[0194] Spreadsheet
[0195] Word processing document
[0196] Postscript Display Format (PDF) document
[0197] Web services
[0198] In various embodiments, the inbound communica-

tion manager 306 may define specific proprietary formats
and allow industry standard formats for other following data
collection methods as well as any other methods that may be
implemented, including, but not limited to:

[0199] E-Mail
[0200] File Transfer Protocol (FTP)
[0201] Hand-held scanner
[0202] FAX
[0203] Cell Phone Short Message System (SMS)
[0204] Touch-tone phone
[0205] Spreadsheet
[0206] Word processing document
[0207] Postscript Display Format (PDF) document
[0208] Web services
[0209] In various embodiments, the metadata managed by

the metadata manager 304 may describe the type of data
handled by the inbound communication manager 306, how
the inbound communication manager 306 collects the data,
and what business objects the inbound communications
manager creates. After collecting data, the business object
manager 302 may create business objects representing the
data collected. The presentation manger 310 may provide
user interfaces, such as the web-based submission portal.
[0210] The business rule manager 308 may manage sched-
uling services, messaging services, notification services,
web services, and any service required for work-flow auto-
mation, automated response to communications, and inte-
gration with other software systems. The business rule
manager 308 may determine when to use services and what
to do with the services using the metadata managed by the
metadata manager 304. The business rule manager 308 may
access business object information via the business object
manager 302 for use by the services. The business rule
manager 308 may provide, but is not limited to, the follow-
ing services and processes:

[0211] Methods that implement formulas using business

object information.
[0212] Methods that execute sets of actions based on
conditional business object values.

[0213] Execution of scripting languages.
[0214] Web service calls.
[0215] Data integration services for integration with

3"“_party applications.
[0216] Import and export services to a variety of data
formats, such as spreadsheets.
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[0217] Notifications and alerts through user interfaces,
e-mail, and other communication methods; Creates an
alert or notification. Notifications can use business
object information and formula method results as part
of their creation.

[0218] Scheduling services for scheduling recurring or
single alerts and notifications based on both time sched-
ules and conditional expressions from business object
information. May be used to schedule recurring or
single alerts and notifications based on both time sched-
ules and conditional expressions from business object
information. Should allow specification of days of
week, days of month, days of quarter, etc. Allows
deletion and modification of scheduled items.

[0219] Calendar: Provides a calendar user interface for
creating, viewing, and modifying scheduled items.

[0220] E-Mail services for sending of e-mail to a user,
a submitter, or any e-mail address. May allow the
sending of e-mail to a user, a submitter, or any e-mail
address. The e-mail can contain business object infor-
mation and formula method results and e-mail
addresses can be obtained from any data object in the
system. It should be noted that if an e-mail contains a
URL that uses a browser to login, for security purposes,
the browser will need to prompt for username and
password or will need to have the login credentials
stored as an encrypted time-sensitive cookie.

[0221] E-Mail blast services for sending of e-mail to a
group or all users, a group or all submitters, or a list of
e-mail addresses. May allow the sending of e-mail to a
group or all users, a group or all submitters, or a list of
e-mail addresses. The e-mail can contain business
object information and formula method results and
e-mail addresses can be obtained from any data object
in the system.

[0222] Data cleansing services for data de-duplication
for names, addresses, and contact information.

[0223] Geo-location services for zip code lookup and
verification for addresses and the ability to determine
specific information for one or more zip codes, for
address verification, and for GPS coordinate lookup

[0224] Tax ID verification services for verification of a
tax ID for a specific person or organization.

[0225] Chat/IM services to allow users or submitters to
chat/IM with each other.

[0226] The business rule manager 308 may manipulate
business object information and create business rules that
effect change in business object information, the deployment
of the system, and in other applications. The business rule
manager 308 may modify business object information and
execute application behaviors based on conditions and
events.

[0227] Invarious embodiments, formula methods describe
algorithms to calculate resultant values from business object
fields, which can be assigned back to business object fields.
Exemplary formula methods include, but are not limited to:

[0228] Algebraic Formula Methods—Describes a for-
mula using field references and algebraic notation to
calculate a value.

[0229] Script Formula Methods—Use a scripting lan-
guage (such as JScript or Javascript) to implement the
formula method.

[0230] External Library Formula Methods—Calls
methods in an external library to execute the formula.
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Business object field values are passed in as parameters
and business object field values are set from the
returned result of the call.

[0231] Web Service Formula Methods—Calls a web
service to execute the formula. Business object field
values are passed in as parameters and business object
field values are set from the returned result of the call.

[0232] Action methods of the business rule manager 308
may specify operations to manipulate business objects and
affect application behavior. Exemplary action methods may
include, but are not limited to:

[0233] Create Business Object—Creates business
objects and assigns values to fields using the business
object type and initial field values as input.

[0234] Copy Business Object—Given a business object
as input, creates a new business object that has all of the
same content, but a different instance 1D.

[0235] Modify Business Object—Assigns values to
business object fields.

[0236] Delete Business Object—Deletes business
objects.
[0237] Service Call—Calls or uses a service with data

values taken from business objects.

[0238] Notification Alert—Creates a notification alert
for users or groups with data values taken from busi-
ness objects.

[0239] Script Action Methods—Use a scripting lan-
guage (such as JScript or Javascript) to implement the
action method.

[0240] External Library Action Methods—Calls meth-
ods in external libraries, passing parameter values from
business objects.

[0241] Web Service Action Methods—Calls web ser-
vices, passing parameter values from business objects.

[0242] Business rule manager 308 execution conditions
may be logical expressions that can be formed from business
object field values, formula calculation results, and/or que-
ries that return a single value. In some embodiments, con-
ditions can be referenced where a condition is required.
[0243] Business rule manager 308 execution events may
be specified in a business object metadata and may describe
what formula or action methods should be executed if a
condition is met at the time of the following events on the
business object. A scripting language (such as JScript or
Javascript) can be used to implement a method. Exemplary
execution events may include, but are not limited to:

[0244] Business Object Create Event: After a business
object is created.

[0245] Business Object Load Event: After a business
object is loaded.

[0246] Business Object Save Event: Before a business
object is saved.

[0247] Business Object Deletion Event: Before a busi-
ness object is deleted.

[0248] Business Object Field Modification Event: After
a specific business object field is modified.

[0249] Business Object Modification Event: After any
part of a business object is modified.

[0250] External DLLs may be attached and used to
execute external library calls, as mentioned in the formula
and action methods descriptions. This may allow the use of
library-based APIs and other external functions.

[0251] As described in the description of formula and
action methods and frame metadata, web services may be an
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integration method for accessing web service APIs, web
service functions, and for displaying HTML, etc., via web
services.

[0252] Adapters may provide the ability to access external
databases as business objects. In some embodiments, there
are 2 methods for adapters to access the data, including but
not limited to:

[0253] Real-Time Query: When the business object is
accessed, the SQL queries for accessing the business
object are executing, populating the business object in
real-time.

[0254] ETL Query: A business object cache for the
external data is refreshed based on a specified refresh
time. At the refresh time, the external database is
queried and the resultant business objects are cached.

[0255] An API allowing typical programming languages,
such as Java, C and C#, may provide access to metadata,
object information, and queries. The API may also allow
developers to create new features that are compliant to
metadata and services APIs.

[0256] Invarious embodiments, the business rule manager
308 may import and export data to populate the object
entities defined by the metadata. This may allow the initial-
ization of business objects and user interface objects or may
allow the ability to snapshot an entire application state and
the restoration of that application state.

[0257] In some embodiments, in the case where there is a
relational database table for a business object with many
(e.g., millions) rows, a new column may be added to support
a new business object attribute. If the column is populated
with NULL values and the logic in the system gets the
default value from the metadata if the column is NULL, then
the update of the table may be very fast. Of course, if the
table is smaller, the system may populate the new column
with the default value.

[0258] In addition to proprietary or basic import/export
formats, the following exemplary, including but not limited
to, import/export formats may be supported:

[0259] Excel Spreadsheet
[0260] CSV Files
[0261] Character-Delimited Value Files
[0262] The following include, but is not limited to, exem-

plary services that may be provided by the business rule
manager 308:

[0263] The following general capabilities between any
type of location specification that can be handled by the
service:
[0264]
[0265]

Distance between locations.
Demographic information for locations.
[0266] Determination if a location is a PO Box or not.

[0267] Tax ID Verification: Provides verification of a
tax ID for a specific person or organization. Can be
used to determine the charitable status, such as 501¢3
status, of a tax ID.

[0268] Outlook Integration: Provides the ability to cre-
ate scheduled items in Outlook and use Outlook e-mail
groups and address book entries.

[0269] Data Collection: Ability to receive data, such as
submissions, through many data interfaces, such as
FTP and direct web service calls initiated by other
systems.

[0270] For example, the business rule manager 308 may
send requests for information using notifications, e-mail,
web services, or any other mode of communication to any
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source that can respond to the requests. The requests and the
conditions to trigger the requests may be specified via
metadata definitions using action methods, formula meth-
ods, or any other conditional trigger mechanism provided in
the business rule manager 308. These requests may be sent
to multiple sources for response in parallel or as independent
serial requests. The conditions that can trigger these requests
may include, but are not limited to, time and date, any data
condition within any business object, any user interface
gesture, programmatic scripts defined in the metadata, and/
or any condition that can be defined in the metadata.
[0271] The presentation manager 310 may provide inter-
active web-based user interface layout management and
control. In some embodiments, the presentation manager
310 may use metadata managed by the metadata manager
304 to describe the layout and features of web-based user
interfaces. As part of the user interface presentation, the
presentation manager 310 may read and execute instructions
of page-flow metadata that describes what new user inter-
face pages are to be displayed based on the state of the user
interface. The presentation manager 310 may provide, but is
not limited to, using the following user interface controls:

[0272] 1. Form
[0273] A form represents a user interface page.
[0274] 2. Frame control
[0275] Frame controls can be used as follows:
[0276] a. Provides grouping of any other type of

control, providing borders, if specified.
[0277] b. Provides a display area for the result of a
displayable and interactive web service call.
[0278] 3. Dashboard control
[0279] A dashboard control may provide a grid. Each
rectangle in the grid may contain any user interface
control or any groups of user interface controls.

[0280] 4. Tree control
[0281] A tree control provides the following:
[0282] a. Display business object names and field

values using any hierarchy and grouping. Arbitrary
label icons and text may be assigned to individual
items or entire groups of objects.

[0283] b. Display a multi-level parent-child hierar-
chy, as defined by the business object information
model.

[0284] 5. Data grid control

[0285] A data grid control contains information about
grid size, position and presentation appearance. There
may be attributes for each column containing informa-
tion about column title, size, presentation appearance
and the associated business object field.

[0286] 6. Toolbar control

[0287] A toolbar control provides text and icon buttons.

Each button contains information about size, position,

image and other presentation appearance. Each button

can have a visibility or state condition. When a toolbar
button or menu item is chosen, a new form may be
navigated to, a form may be brought up as a separate
window, or other software instructions may be
executed.

[0288] 7. Chart control

[0289] A chart control provides pie, bar, line and other
types of charts.

[0290] 8. Other controls

[0291] Other user interface controls, such as menus,
buttons, scrollbars, sliders, gauges, collapsible and
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expandable sections, progress bars, radio control but-
tons, checkboxes, and other standard user interface
controls may be usable.

[0292] 9. Page-flow

[0293] The presentation manager 310 also provides
page-flow management.

[0294] The presentation manager 310 may access user
interface object metadata definitions from the metadata
manager 304 and then use the metadata definitions to
determine what business objects to work with and to deter-
mine the user interface needed to present to users. To work
with the business object information defined by the business
object metadata, the presentation manager 310 may interact
with the business object manager 302.

[0295] In various embodiments, form metadata is a speci-
fication of how business object information may be dis-
played using user interface display controls and how busi-
ness object information is worked with as well as
manipulated using user interface controls. Any results from
any number of business object queries may be displayed on
forms, allowing fields from multiple business objects to be
displayed and manipulated from a form.

[0296] With user interface objects, a method type, the
Display Method, in addition to the Action and Formula
Methods described herein, may be defined as a method that
controls the display of information or user interface controls.
Display Methods may be used to show or hide, activate
(ungray) or deactivate (gray), and change the display prop-
erties (color, labels, etc.) of tabs or controls.

[0297] Inone example, there are 3 types of actions that can
be attached to a form for automatic execution based on
conditions and formulas specified in the form metadata:

[0298] Form Load Methods: Before the form is loaded
with business information, Formula, Action, and Dis-
play Methods can be called to manipulate business
objects and application behavior.

[0299] Form Exit Methods: After a form is exited,
Formula, Action, and Display Methods can be called to
manipulate business objects and application behavior.

[0300] Condition Methods: Formula, Action, and Dis-
play Methods can be specified to be executed any time
conditions of data on a form are met.

[0301] Those skilled in the art will appreciate that there
may be any number of types of actions that can be attached
to a form for automatic execution based on conditions and
formulas.

[0302] Frame control of the presentation manager 310
may provide control and specification of a frame control.
Frame controls can be used in many ways, including, but not
limited to:

[0303] Provides grouping of any other type of control
(e.g., providing a border, if specified).

[0304] Provides a display area for the result of a dis-
playable and interactive web service call.

[0305] The presentation manager 310 may also comprise
automatic business control which may provide automatic
generation of user interface controls and display from busi-
ness object fields.

[0306] Insome embodiments, a user may need to generate
controls for survey questions based on a set of questions
stored in a business object. The text, type of answer, and
valid answers for the questions may be created as field
values in the business object and a display with the questions
may be automatically generated.
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[0307] The presentation manager 310 may also perform
tree control which provides control and specification of a
hierarchy tree control. In some examples, tree control may
be used to display business object names and field values
using any hierarchy and grouping. For example, arbitrary
label icons and text can be assigned to individual items or
entire groups of objects. In another example, the tree control
may also be used to display a multi-level parent child
hierarchy, as defined by the business object information
model.
[0308] In some embodiments, the presentation manager
310 may perform data grid control which may provide
control and specification of a grid control. The grid metadata
may contain information about grid size, position, and
presentation appearance. Those skilled in the art will appre-
ciate that there may be metadata for each column containing
information about column title, size, presentation appear-
ance and the associated business object field.
[0309] The presentation manager 310 may provide control
and specification of a toolbar control. A toolbar can be
horizontal or vertical. A toolbar control may provide text and
icon buttons. Each button may contain information about
size, position, image, and other presentation appearance.
Each button may also have a visibility or state condition. In
one example, when a toolbar button or menu item is chosen,
a new form may be navigated to, a form may be brought up
as a separate window, or a formula or action method may be
called.
[0310] There may be many predefined methods, including
but not limited to:

[0311] Exit Application: Exits the application to a non-

application page without logging out.
[0312] Print: Allows printing of the current page or
some part of the current page.
[0313] Logout: Logs out of the application.

[0314] Navigate to Home: Navigates back to the user’s
initial workspace page.

[0315] Navigate Back: Navigates back to the previous
page the user was on.

[0316] Navigate Forward: After one or more Navigate
Back choices, allows the user to go to a page that was
navigated back from.

[0317] The presentation manager 310 may provide control
and specification of a chart control (e.g., control of pie, bar,
line charts, or any other kind of chart). Those skilled in the
art will appreciate that query and formula method results
may be used to populate charts.

[0318] FIG. 4 is an exemplary diagram of the relationships
among the business object manager 302, metadata manager
304, inbound communications manager 306, business rule
manager 308, presentation manager 310, the relational data-
base system 312, data adapter 402, the web server 404, and
the web browser 406 in some embodiments. The data
adapter 402 may retrieve and or store information (e.g.,
business objects, metadata, and the like) within the relational
database system 312.

[0319] The web server 404 may receive and provide
interfaces (e.g., web pages) from the presentation manager
310. The web server 404 may also receive information
provided by the user and direct all or part of the received
information to the metadata manager 304, the inbound
communication manager 306, and/or the business rule man-
ager 308. Those skilled in the art will appreciate that the web
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server 404 is not limited to a web server but may be any
digital device with or without a server.

[0320] The web browser 406 may be resident on any user
device. Although FIG. 4 depicts information being provided
between the web server 404 and the web browser 406 as
being HTML or Javascript, the information (e.g., responses
and/or interfaces) may be formatted in any language.
[0321] In some embodiments, a web-based submission
portal data collection systems and methods of the inbound
communication manager 306 may use the presentation man-
ager 310 to display and manage a user interface. Initial
submission metadata stored in the relational database system
312 may describe what forms and the order the forms should
be displayed for a submitter (e.g., a user) to submit infor-
mation. The metadata may also specify what web page the
user may be sent when the submission is completed. The
submission page-flow may have any number of branches or
flow to different pages based on the conditions of the data
entered by the submitter.

[0322] In some embodiments, a submitter may revisit a
submission. Those skilled in the art will appreciate that the
entity using the application and controlling the submission
portal may allow or disallow revisiting a submission as well
as what, if anything, can be changed by a submitter.
[0323] The inbound communication manager 306 may
also provide a submission status which provides the sub-
mitter the ability to check on a submission status. For
example, the inbound communication manager 306 may
provide and/or receive messages about a submission to be
posed by and for submitters.

[0324] Those skilled in the art will appreciate that attri-
butes that may be used by other features of the system may
be defined and set for submission questions. For example,
scoring attributes such as the scoring criteria and the scoring
weight of the question may be stored as a question attribute.
In some embodiments, the metadata manager 304 may
approve, deny, request additional information, or contact
others for approval based on a business rule and the scoring
criteria.

[0325] In some embodiments, submitters may be
requested to submit answers to a survey regarding a previous
submission. In one example, a use of this feature is to get
evaluations from submitters for the handling of a submis-
sion, such as the evaluation of a sponsored event. Skins may
allow a submission portal to have the look, feel, and imaging
of the web site of the organization using the system.

[0326] Questions may be used by both the incoming
communications manager (discussed herein) and for ques-
tions that are used in other parts of systems and methods
described herein. The presentation manager 310 may pro-
vide question editing control. Question editing control may
provide the ability to create a set of questions or edit an
existing set of questions. The control may allow the setting
of question text, the type of answer for each question, valid
answers for each question, and the order of the questions.
[0327] Those skilled in the art will appreciate that many
other controls, such as sliders, gauges, and show/hide sliding
panels, may be used and specified via user interface object
metadata definitions.

[0328] For complex user interface scenarios and situations
where very specific user interface process or data entry
process is required, page-flow metadata may be used to
specify user interface and display flow. Page-flow specifi-
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cations may have any number of branches or flow to
different pages based on the conditions of the data entered by
the user.

[0329] The sources receiving the request may provide
responses using a method that the inbound communication
manager 306 may receive communications. Once a response
to a request has been received by the inbound communica-
tion manager 306 and the data received from the response is
converted into a business object, the business rule manager
308 may be used to execute actions based on the information
in the business object, including the creation of more
requests for information. This general dynamic data collec-
tion ability may be used to create virtually any multi-step
information request and response process.

[0330] FIG.5 is an exemplary screen shot of a report
generate graphical user interface that illustrates how a user
may create ad-hoc data reports the system in some embodi-
ments. In various embodiments, the system described herein
allows users of the system to create ad-hoc data reports from
business object information which can be displayed by the
presentation manager 310 in any user interface.

[0331] In some embodiments, the user selects a type of
report to create. The report type 502 may be linked via
metadata to a type of query that will be run (e.g., by the
business object manager 302). New report types may be
added via metadata to be supported by this feature example.
When the new type of report is created in metadata, the
report layout, controls, and the underlying query for the
report may be defined in the metadata (e.g., by the metadata
manager).

[0332] When a report type has been selected, the under-
lying metadata may dictate whether one or two business
objects are needed or can be used for the query. The
appropriate main and secondary business object menus may
be displayed. From the type of report (and its metadata) the
supported business objects may be specified. As a result, in
some embodiments, only supported business objects 504
will be listed. If two business objects are needed, a join may
be executed across underlying tables of the business objects
and the business object definitions may dictate the join ID to
be used. For example, if “Proposals” and “Departments” are
used as the two business objects, there may be a department
reference (department name, ID, or direct object reference)
in the “Proposal” business object that may automatically be
used to join the two business objects.

[0333] If the report type requires one or more aggrega-
tions, then the type of each aggregation (sum, average, etc.)
506 may be selected. In some embodiments, once the type
of aggregation is selected, only fields that support that type
of aggregation 506 may be selected. The field metadata
within the business object metadata may be used to specify
what types of aggregations a field can support. If the report
requires or allows grouping by a field, then the “Group
Field” menu 508 may be displayed and only fields that can
be used for grouping may be displayed.

[0334] The default field filter menu 510 may be used to
select a field and the appropriate filter controls may appear
to specity the filter conditions. For example, if an integer
field is selected, then numeric filter controls may be pro-
vided. If a string filed is selected, then string filter controls
may be provided. If the field has specific enumerated values,
then the filtering controls may provide a way to include and
exclude enumerated values. When default field filter infor-
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mation has been selected, this may become the default for
the report that is being created.

[0335] When “Preview” 512 is clicked, a report may be
generated based on the specifications. When “Save” 514 is
clicked, the report may be saved with the name specified and
the creation window disappears. When “Cancel” 516 is
clicked, the cancel may be confirmed and the window may
close without saving if confirmed.

[0336] FIG. 6 is an exemplary screen shot of a report
viewing user interface in some embodiments. In various
embodiments, a pie chart, bar chart, line chart, list, and
crosstab reports, or any other chart or report may be sup-
ported by systems and methods described herein. Reports
may be drillable, allowing a cell, column, bar, line, or pie
segment to be clicked on to drill down to a sub-report. Those
skilled in the art will appreciate that reports and/or charts are
printable.

[0337] Insome embodiments, a user may generate a chart
from a list or crosstab report, where a new tab is created to
display and view the chart. For example, when a list report
or crosstab is viewed, the user may click a create chart
button 304 where a popup (e.g., an AJAX popup) is dis-
played allowing the selection of the type of chart and the
information used to determine the axis and value in the
chart. After the chart attributes have been selected, a new tab
may be created for displaying the chart. Any number of
charts can be created, creating more tabs, as necessary.

[0338] Insomeembodiments, a presentation manager may
generate a dashboard. The dashboard may be divided into a
grid of cells where each cell, called a “tile,” may display
reports or any other user interface form, allowing any type
of user interface control and layouts of those controls to be
put in any tile. Behavior and features of a control, such as
report control drill down, may be available when in a
dashboard tile.

[0339] In some embodiments, data inputs and display of
dashboards tiles may depend on each other. For example, if
a dashboard has two tiles with a bar chart in the first tile and
a pie chart in the second tile displaying data for a specific
date range, the date range may be changed for one of the
charts and the chart in the other tile may be automatically
redisplayed to display data for the new date range. In another
example, a tile may contain a bar chart and another tile may
contain a list of data. When a bar in the bar chart is clicked
on by a user, the other tile may list specific data entries that
are associated with the bar in the bar chart. Those skilled in
the art will appreciate that dashboards are printable and/or
may be used as the data reporting function within the
system, including the ability to paginate printed dashboard
output.

[0340] To provide a user of the system a method of
creating and modifying metadata without having to learn the
metadata language, there may be graphical editors and tools
for metadata creation and modification. The editors and tools
may be broken into the following general categories:

[0341] User and Role Administration: A GUI adminis-
tration module for adding, deleting, and modifying
users, roles, and user groups.

[0342] Business Object Editor: An editor that uses an
entity relationship diagram to define objects and their
relationships. Context menus on the specific entity
relationship blocks and the relationship connectors may
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be provided to access features for editing metadata
definition fields, attributes, and relationship informa-
tion.

[0343] User Interface Object Editor: An editor provid-
ing drag and drop creation of user interfaces on a layout
screen and the ability access a tree of business object
metadata to connect business object fields and infor-
mation to the user interface objects. Context menus on
the graphical controls may be used to access features
for specifying control attributes and creating actions.

[0344] Workflow Editor: An editor for describing work-
flow. Conceptually, the editor may allow specific users
to be represented graphically, and ability to group users
within a workflow tier, the ability to specify multiple
tiers with decision branches for which specific parallel
tier information flows to next, and the ability to specity
the states that information can be in and what can be
done to the information by each user within the work-
flow. One possibility is a block and arrow diagram
where context menus allow modification of the specif-
ics of what a block represents (i.e. a user or a group of
users), what decisions correspond to a connecting
arrow (i.e. approved or declined), and the actual infor-
mation that is flowed through the workflow (i.e. pro-
posal or resume).

[0345] Submission Portal Editor: An editor for creating
and modifying submission portal information, such as
questions and their attributes, permissions with respect
to submissions, such as messaging capability and re-
submission permissions.

[0346] Dashboard/Report Editor: An editor for the cre-
ation of reports and dashboards, where the dashboard
concept is essentially a grid of reports and forms.

[0347] Some specific features and services in the platform
may use an editor that is suited to dealing with the specific
feature or service. The Workflow Editor and the Dashboard/
Report Editor are two examples of this general concept, as
they are editors created to manage and manipulate the
specifics of those particular features and services.

[0348] In various embodiments, a master editor may be
used to access and/or use various editors described herein.
The master editor may be access through a master editor user
interface to make, for example, application creation, modi-
fication, and customization to provide a consistent look and
feel and access method for every type of metadata editor.
[0349] Those skilled in the art will appreciate that tools
may be created for transforming metadata, such as a tool to
change a metadata contain relationship to a reference rela-
tionship.

[0350] The foregoing is considered as illustrative only of
the principles of systems and methods described herein.
Further, since numerous modifications and changes will
readily occur to those skilled in the art, it is not desired to
limit systems and methods described herein to the exact
construction and operation shown and described, and
accordingly, all suitable modifications and equivalents may
be resorted to, falling within the scope of the systems and
methods described herein.

[0351] FIG. 7 is a flow diagram of a metadata configurable
system in some embodiments. In one example, a user of the
user device 106 may wish to provide a proposal for funding
(e.g., a grant) or to receive a charitable donation. An
organization may enter into an agreement with the service
provider 104 to provide the metadata configurable system

Dec. 7,2017

and/or services. In step 702, a presentation manager 310
provides an interface requesting information regarding a
proposal from a digital device over a network (communi-
cation network 108). The presentation manager 310 may
generate the interface (e.g., web page) based on instructions
from the metadata manager 304.

[0352] The interface may include questions and requests
for information. The request may be for a user to create an
account, provide a username, provide a password, provide
an identifier, or any other information.

[0353] In step 704, the presentation device 310 receives
the information from a digital device (e.g., user device 106)
over a network (e.g., communication network 108). In step
706, the business object manager 302 instantiates a business
object based on the received information. In various
embodiments, applicable business objects are created. Based
on information received from the user or organization,
business objects may be instantiated and associated with the
received information. The business object may be stored in
a data structure such as a relational database (e.g., database
312) in step 708. The data structure may be stored within a
computer readable medium such as a hard drive, solid state
drive, or the like.

[0354] In step 710, a business rule manager 308 generates
a business rule associated with the business object. The
business rule may comprise instructions to perform an
operation that is conditional based on the instantiated busi-
ness object. For example, the user may provide identification
information as well as information whether the user repre-
sents a nonprofit organization. The organization which
approves or denies the proposal may create a business rule
such that a proposal will be automatically denied if the user
does not represent a nonprofit organization. In this example,
the metadata manager 304, based on the business rule, may
instruct the presentation manager 310 to display an interface
indicating that the proposal has been denied. If the user
represents a nonprofit organization, the metadata manager
304, based on the business rule, may instruct the presenta-
tion manager 310 to display an interface requesting addi-
tional information (e.g., type of proposal, desired funding,
and details of the request).

[0355] In various embodiments, the organization (e.g., a
client of the service provider 104) may create the business
rules. The business rules may be created and/or generated
before an interface is provided to the user. Further, the
organization accepting or denying the funding may edit and
create questions or requests for information to be displayed
in the interface. The questions and/or requests for informa-
tion may be stored as business objects, instantiated business
objects and/or metadata.

[0356] In step 712, the metadata manager 304 generates
metadata associated with the instantiated business object and
stores, in step 714, the generated metadata in the computer
readable medium. The metadata may describe the instanti-
ated business object. The metadata, instantiated business
object, and/or business rules may provide instructions to the
metadata manager 304. For example, the metadata manager
304 may instruct the presentation manager 310 to display
requests for information based on information that had been
previously received from the user and business rule(s).
[0357] Decisions on the information received may also be
automated based on the metadata, instantiated business
object, and/or business rule(s). For example, based on infor-
mation received, the metadata manager 304 may determine
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that review and/or approval of the proposal is required.
Based on one or more business rules, the metadata manager
304 may prepare a report and/or interfaces to provide to
another user (e.g., an administrator or other individual) for
review and/or approval. The metadata manger 304 may
utilize email, chat, IRC, or any other type of communication
to provide sufficient information to the other user and
receive an indication regarding the review or approval.
Based on the business rules, the metadata manager 304 may
approve, deny, request additional approvals from other indi-
viduals, request additional information from the user, or
perform any other action. The metadata manager 304 may
track the status of the proposal and contact or provide
instructions to contact the user.

[0358] Instep 716, the metadata manager may perform the
operation based on the business rule and the generated
metadata. Based on instructions from the metadata manager
304, the presentation manager 312 may provide a second
interface indicating a status of the proposal. The status may
indicate that the proposal is denied, approved, pending, or
any other status indicator.

[0359] In some embodiments, the presentation manager
312 may present an interface that allows a user or a member
of'the organization offering the proposal to generate a report.
In one example, the report may summarize the information
provided for the proposal (e.g., the user, the requesting
organization, status of the requesting organization, status of
the proposal, or the desired outcome). If a request to
generate a report is made, the requester may provide infor-
mation regarding the content of the report. The business
object manager 302 may query the data structure (e.g., query
the XML in a relational database and/or provide SQL
queries) based on the received information to create the
report and retrieve proposal information. The presentation
manager may generate and/or display report with the desired
information retrieved from the query.

[0360] FIG. 8 is an exemplary screen shot of a user login
interface in some embodiments. In various embodiments, a
user may access the user login interface via a web browser.
The user login interface may be provided by the presentation
manager. The user login interface may be standardized for
all users to create a new account and/or provide identifica-
tion and authentication information to access the system.
Although many interface are depicted in FIGS. 8-20, those
skilled in the art will appreciate that the content of the
interfaces as well as the metadata that describes user input
may be changed and customized.

[0361] Those skilled in the art will appreciate that there
may be different ways for a user to log in. In one example,
a user may log in through the web interface such as the user
login interface. A login may also be accomplished, for
example, via an e-mail send. In one example, e-mail login
may allow the user to submit a proposal directly through an
e-mail send. Another example would be the ability to request
a report via e-mail and the report is e-mailed back to the
requester.

[0362] FIG. 9 is an exemplary screen shot of a template
selection interface in some embodiments. The template
selection interface may be provided to a user that creates an
account. The template selection interface may provide infor-
mation regarding available services and request information
on how the user prefers to proceed. In this example, inter-
faces 9-20 are utilized provide users the opportunity to
submit proposals for philanthropic funding. Those skilled in
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the art will appreciate that the interfaces may be used in any
number of ways and collect information from a variety of
entities for any number of purposes.

[0363] FIG. 10 is an exemplary screen shot of a prelimi-
nary questions interface in some embodiments. The prelimi-
nary questions interface may provide the user with a request
for information that may be determinative on whether the
user should continue providing information (e.g., inputting
additional information) or whether, based on a few simple
facts, the proposal will be denied regardless of the type and
quality of additional information.

[0364] For example, the template selection interface of
FIG. 9 indicated that, in order to qualify to receive philan-
thropic funding, the user/proposer must be a qualified non-
profit or public tax-exempt organization. If the user/proposer
indicates they are not a qualified non-profit or public-tax
exempt organization, then an exemplary screen shot of a
proposal denial in some embodiments (as depicted in FIG.
11A) may be provided. Alternately, if the user indicates that
they are a qualified non-profit or public-tax exempt organi-
zation, then an exemplary screen shot of another preliminary
question (as depicted in FIG. 11B) may be provided.

[0365] FIG. 12 is an exemplary screen shot for selection of
a local client site in some embodiments. In some embodi-
ments, a user submitting the proposal may receive an
interface indicating a zip code or other location where
proposed action may take place. For example, if an organi-
zation is requesting funding for an event, the user may
indicate a zip code, area code, address, or any other location
information regarding the event. Once submitted, the busi-
ness rule manager may perform zip code lookup and veri-
fication of the information provided to the interface.

[0366] FIG. 13 is an exemplary screen shot for determin-
ing a local client site in some embodiments. Once the user
submits location information within the interface, the busi-
ness rule manager 308 may determine the closest business
sites. In some embodiments, the facilities of the organization
performing or fulfilling a proposal may offer use of facilities
or require that any activities associated with the proposal be
conducted within a predetermined proximity to a facility.
Based on the previously provided location information, the
presentation manager 310 may provide a map of available
locations to the user in an interface to allow the user to select
the preferred location, facility, and/or venue.

[0367] FIG. 14 is an exemplary screen shot of a demo-
graphic interface in some embodiments. In some embodi-
ments, based on information previously received, the meta-
data manager 304 may provide instructions to the
presentation manager 310 to request information regarding
demographics. In one example, the requested demographic
may be of the beneficiaries of the proposal. Those skilled in
the art will appreciate that although information may be
requested, the user may have the option to not provide
information, indicate that the information is unknown or
uncertain. The metadata manager 304 may apply one or
more business rules from the business rule manager 308 to
determine next steps (e.g., continue as if information was
received, request additional information, deny the proposal,
or indicate that the proposal is pending).

[0368] Those skilled in the art will appreciate that the
interface generated by the presentation manager 310 may
have any functionality including those functions associated
with a web page. For example, any interface may allow the
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user to select a position on a map, determine the location of
auser if a GPS is available, buttons, pull down menus, or the
like.

[0369] FIG. 15 is an exemplary screen shot of a mailbox
interface in some embodiments. Proposals and/or other
information may be accessible in a mailbox used to com-
municate with one or more individuals. In one example, a
company may organize events by association with various
brands. The metadata manager 304 may organize submis-
sions, based on one or more business rules, into accessible
mailboxes. One or more individuals may have access to the
mailbox and at least some of the submitted information.
Individuals may also receive communications regarding the
submissions (e.g., via e-mail or the like).

[0370] FIG. 16 is an exemplary screen shot of tax infor-
mation interface in some embodiments. A tax information
interface may request information regarding the type of
organization submitted the proposal as well as a tax identi-
fication number. In some embodiments, if the user submitted
information indicates that the organization does not meet a
qualification (i.e., the organization is not a 501¢3 organiza-
tion), a business rule may dictate that the proposal is denied.
In some embodiments, once a tax number (or other infor-
mation) is provided, the tax identification number may be
verified and/or authenticated. For example, the metadata
manager 304 and/or the business rule manager 308 may
confirm that the tax identification number if valid and has the
correct status.

[0371] FIG. 17 is an exemplary screen shot of a proposal
list interface in some embodiments. The proposal list inter-
face may be generated for a user of the organization pro-
viding the proposal or services. In one example, a client may
request status of proposals or submissions. The client may
filter the request by indicating the desired status (e.g.,
indicating whether the listed proposals are approved, auto-
matically declined, manually declined, likely to be declined,
under consideration, or associated with a VIP). The client
may filter the information in any number of ways. Once the
filter(s) are indicated, one or more queries of the information
stored in the data structure may be performed to retrieve the
information.

[0372] Once the information is retrieved, the proposal list
interface may be depicted. The interface may organize the
information in any number of ways. In some embodiments,
the metadata manager 304 may provide instructions to the
presentation manager 310 regarding the rows, columns, and
other information indicating generation of the table and
organization of information.

[0373] FIG. 18 is an exemplary screen shot of a proposal
summary interface in some embodiments. In various
embodiments, a client may select (e.g., by clicking on
information displayed in the proposal list interface in FIG.
17) an item and receive more information. For example,
FIG. 18 indicates that a client requested more information
regarding the proposal provided by the Another Test Orga-
nization. The proposal summary interface may display infor-
mation retrieved from metadata, business objects, and/or
instantiated business objects. For example, metadata may be
used to populate fields regarding the non-profit organization
status. Information from an instantiated business object,
such as a string of data, may be used to provide comments
or other content. Those skilled in the art will appreciate that
information from the database may be retrieved and dis-
played in any number of ways.
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[0374] FIG. 19 is an exemplary screen shot of a proposal
summary report interface in some embodiments. The pro-
posal summary report interface may provide a high level
summary of proposals maintained in a mailbox. For
example, systems and methods described herein may assess
the information and provide a summary based on any criteria
or criterion. In this example, the proposals may be broken
down into cause related partnership, event and entertainment
(non-sports) and financial donation request. Different mail-
boxes may be created to better organize the proposals. The
contents of the mailboxes may also be displayed or sum-
marized for the report. Further, a client may filter the
information regarding status of the proposal such a whether
a proposal has been approved, declined, or under consider-
ation. Those skilled in the art will appreciate that the
information may be displayed and organized in any number
of' ways based on filters provided by the client as well as the
metadata, business objects, and instantiated business objects
stored in the data structure.

[0375] FIG. 20 is an exemplary screen shot of a custom
report interface in some embodiments. Those skilled in the
art will appreciate that systems and methods described
herein may be customized in any number of ways and may
generate many kinds of charts and graphs representing
information retained in the data structure. In various
embodiments, the organization of the information may be
displayed based on submitter, or any other type of organi-
zation, such as by available resource, past application of
resources, and current commitments.

[0376] FIG. 21 is a block diagram of an exemplary digital
device 2100. The digital device 2100 comprises a processor
2102, a memory system 2104, a storage system 2106, a
communication network interface 2108, an 1/O interface
2110, and a display interface 2112 communicatively coupled
to a bus 2114. The processor 2102 is configured to execute
executable instructions (e.g., programs). In some embodi-
ments, the processor 2102 comprises circuitry or any pro-
cessor capable of processing the executable instructions.
[0377] The memory system 2104 is any memory config-
ured to store data. Some examples of the memory system
2104 are storage devices, such as RAM or ROM. The
memory system 2104 can comprise the ram cache. In
various embodiments, data is stored within the memory
system 2104. The data within the memory system 2104 may
be cleared or ultimately transferred to the storage system
2106.

[0378] The storage system 2106 is any storage configured
to retrieve and store data. Some examples of the storage
system 2106 are flash drives, hard drives, optical drives,
and/or magnetic tape. In some embodiments, the digital
device 2100 includes a memory system 2104 in the form of
RAM and a storage system 2106 in the form of flash data.
Both the memory system 2104 and the storage system 2106
comprise computer readable media which may store instruc-
tions or programs that are executable by a computer pro-
cessor including the processor 2102.

[0379] The communication network interface (com. net-
work interface) 2108 can be coupled to a network (e.g.,
communication network 108) via the link 2116. The com-
munication network interface 2108 may support communi-
cation over an Ethernet connection, a serial connection, a
parallel connection, or an ATA connection, for example. The
communication network interface 2108 may also support
wireless communication (e.g., 802.11 a/b/g/n, WiMax). It
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will be apparent to those skilled in the art that the commu-
nication network interface 2108 can support many wired and
wireless standards.
[0380] The optional input/output (I/O) interface 2110 is
any device that receives input from the user and output data.
The optional display interface 2112 is any device that is
configured to output graphics and data to a display. In one
example, the display interface 2112 is a graphics adapter. It
will be appreciated that not all digital devices 2100 comprise
either the I/O interface 2110 or the display interface 2112.
[0381] The above-described functions and components
can be comprised of instructions that are stored on a storage
medium such as a computer readable medium. The instruc-
tions can be retrieved and executed by a processor. Some
examples of instructions are software, program code, and
firmware. Some examples of storage medium are memory
devices, tape, disks, integrated circuits, and servers. The
instructions are operational when executed by the processor
to direct the processor to operate in accord with embodi-
ments of the present invention. Those skilled in the art are
familiar with instructions, processor(s), and storage
medium.
[0382] The present invention is described above with
reference to exemplary embodiments. It will be apparent to
those skilled in the art that various modifications may be
made and other embodiments can be used without departing
from the broader scope of the present invention. Therefore,
these and other variations upon the exemplary embodiments
are intended to be covered by the present invention.

1. A system comprising:

a presentation manager configured to provide an interface

to a digital device over a network, the interface request-
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ing first information regarding a pending agreement,
the presentation manager further configured to receive
the first information from the digital device;

a business object manager configured to instantiate a first
business object based on the received first information
and to store the first business object within a data
structure residing in a computer readable medium;

a metadata manager configured to generate metadata
associated with the received first information and to
store the metadata in the computer readable medium;
and

a business rule manager configured to identify and
retrieve a particular business rule from a plurality of
business rules based on the metadata, the particular
business rule comprising instructions to perform an
operation that is conditional on the first business object,
the business rule manager further configured to:

determine if a first condition is satisfied by the first
business object,

if the first condition is satisfied, determine whether
additional information is required based on the par-
ticular business rule, and

determine a status of the pending agreement based on
the determination if the first condition is satisfied and
based on the determination whether the additional
information is required, and

instruct the presentation manager to provide a second
interface to the digital device indicating the status of
the pending agreement.
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