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WEB APPLICATION SYSTEM AND METHOD
TO DYNAMICALLY SELECT BETWEEN
LOCAL INSTALLED AND CLOUD-BASED
RESOURCES

SUMMARY

[0001] In accordance with embodiments of the present
disclosure, systems and methods are presented for determin-
ing and executing applications either locally or remotely
based on the capabilities of the remote server and the local
device. Embodiments include the process of a local client
sending a request to a server for some type of functionality.
The server can respond with an instruction or code to install
a capabilities application on the local client or device. The
device may then install the capabilities application and
respond back to the server with information about the
devices capabilities. For example, the device may present
information on the type of operating system that is executing
on the device, the browser type and version executing, one
or more applications that may be installed on the device and
the versions of those applications, and other information.

[0002] From the information provided by the device, the
server can determine whether the applications and other
software installed on the device are up to date. Further, the
server can determine whether to execute the request for
functionality or resources either at the device or at the server
based on a comparison of the current context or situation of
the device compared to the server. From that determination,
the server can send a uniform resource identifier (URI) or
uniform resource locator (URL) to the device that can be
used by the device to call up the resource (associated with
the functionality) to be used by the device. The resource to
be used can be executed either at the server or the local
device. The device may then use the URI to obtain the
resource and to fulfill the request originally sent. This
process provides the most up-to-date version of the resource
and the best environment to execute that resource for the
current situation or context. Accordingly, it is these and other
advantages that will be apparent from the disclosure.
[0003] The preceding is a simplified summary of the
disclosure to provide an understanding of some aspects of
the disclosure. This summary is neither an extensive nor
exhaustive overview of the disclosure and its various
aspects, embodiments, and/or configurations. It is intended
neither to identify key or critical elements of the disclosure
nor to delineate the scope of the disclosure but to present
selected concepts of the disclosure in a simplified form as an
introduction to the more detailed description presented
below. As will be appreciated, other aspects, embodiments,
and/or configurations of the disclosure are possible utilizing,
alone or in combination, one or more of the features set forth
above or described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The present disclosure is described in conjunction
with the appended Figs.:

[0005] FIG. 1 depicts an embodiment of a system for
providing resources either at a device or a server;

[0006] FIG. 2Ais a block diagram of an embodiment of a
device;
[0007] FIG. 2B is a block diagram of a capabilities appli-

cation install on a device;
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[0008] FIG. 3Ais a block diagram of an embodiment of a
server;
[0009] FIG. 3B is a block diagram of a web application

installed on a server;

[0010] FIG. 4A is a diagram depicting embodiments of
data that describe the capabilities of a device;

[0011] FIG. 4B is a diagram depicting embodiments of
data that describe the capabilities of a server;

[0012] FIG. 5 is a diagram depicting embodiments of a
signaling exchange generally directed to communications
between a device and a server;

[0013] FIG. 6 is a diagram depicting embodiments of a
signaling exchange generally directed to communications
between a web browser and a capabilities application;
[0014] FIG. 7 is a flow diagram of an embodiment of a
method generally directed to determining whether to execute
a function on a local device, a server, and/or a cloud
resource;

[0015] FIG. 8 is another flow diagram of an embodiment
of a method generally directed to determining whether to
execute a function on a local device, a server, and/or a cloud
resource;

[0016] FIG. 9 is a block diagram of a computing environ-
ment associated with the embodiments presented herein; and
[0017] FIG. 10 is a block diagram of a computing device
associated with one or more components described herein.
[0018] In the appended Figs., similar components and/or
features may have the same reference label. Further, various
components of the same type may be distinguished by
following the reference label by a letter that distinguishes
among the similar components. If only the first reference
label is used in the specification, the description is applicable
to any one of the similar components having the same first
reference label irrespective of the second reference label.

DETAILED DESCRIPTION

[0019] The ensuing description provides embodiments
only, and is not intended to limit the scope, applicability, or
configuration of the claims. Rather, the ensuing description
will provide those skilled in the art with an enabling descrip-
tion for implementing the embodiments. It being understood
that various changes may be made in the function and
arrangement of elements without departing from the spirit
and scope of the appended claims.

[0020] The disclosure herein is illustrated below in con-
junction with an exemplary communication system.
Although well suited for use with a system using a server(s)
and/or database(s), for example, the embodiments of the
disclosure are not limited to a use with any particular type
of communication system or configuration of system ele-
ments. Those skilled in the art will recognize that the
disclosed techniques may be used in a communication
application in which it is desirable to execute a function.
[0021] The exemplary systems and methods will also be
described in relation to analysis software, modules, and
associated analysis hardware. However, to avoid unneces-
sarily obscuring the present invention, the following
description omits well-known structures, components, and
devices that may be shown in block diagram form or are
otherwise summarized.

[0022] The embodiments herein are directed to collecting
information from multiple sources about platform capabili-
ties and evaluating the platform capabilities (e.g., for Web
Real-time Communication (WebRTC)). A portal can auto-
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matically and dynamically select a proper client/application
to handle communication based on availability, connectivity
and more characteristics and provide a communication rec-
ommendation when joining a conference. Logic in the portal
allows the portal to determine how best to set up a call to join
a meeting. The call could be an audio/video call using a
Session Initiation Protocol (SIP) client (e.g., Avaya Com-
municator) or using WebRTC. The portal logic can essen-
tially evaluate all of the options available and then choose
the best option.

[0023] Software within the embodiments can ensure that
the correct software is installed on the local device to
provide local service. A software application is installed on
the device, referred to as the “Capabilities Application,”
which is responsible for evaluating the software applications
installed on the device and communicating with the web
server to allow the remote server to evaluate the state of the
mobile device and whether any change to the software on the
device is required.

[0024] When a feature is invoked, the application can
evaluate the various options available. During install time or
during invocation of a feature, the application (either native
installed application or web browser) invokes features using
Hypertext Transfer Protocol (HTTP). The service request is
posted to the server portion of the web application running
behind a web server. The application then uses knowledge of
user/admin preferences and the current state of software on
the device and other environmental factors to evaluate the
correct process to invoke the service.

[0025] When the decision is made, the software can trig-
ger execution of the chosen application. With an HTTP/
web-based architecture, the web server can return a Uniform
Resource Locator (URL) to the client that determines how
the client should invoke the requested service. The URL
scheme component may be bound to an appropriate software
application on the local device such that invocation of the
URL locally will result in the desired effect. The http/https
scheme is used by applications on most devices to invoke
features in a browser (e.g., https://www.google.com).
[0026] The process by which an application binds to a
URL scheme is understood with modern devices. Given the
common use of URLs in web applications, this approach is
an ideal way to communicate the decision to choose one
service over another on the local device. In an example: 1)
an application wants to make a call to the phone number
+18001111111 and submits this request to the application
server; 2) the application server evaluates the request based
on information provided by the capabilities application; 3)
the application server instructs the application to make the
call using a URL. For example, the application server
provides one of: a. tel://+18001111111 //Make a cellular call;
b. sip://+18001111111 //Make a SIP call; c. https://example.
com/dial?phone-number=+18001111111 //Make a call using
the browser (e.g., WebRTC or other browser-based calling
service).

[0027] This method can be used in conjunction with URL
redirection to provide a more seamless in-browser experi-
ence. The browser can request one URL and be automati-
cally redirected to the destination service after the web
application has evaluated the options available to provide
the requested service.

[0028] An embodiment of an environment 100 for con-
ducing the processes and operations described herein may be
as shown in FIG. 1. The environment 100 can include a
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device 104 in communication with the server 112 through a
network 108. The device 104 can be any type of computer
as described in conjunction with FIGS. 9 and 10. The device
104 can be a personal computer (PC), a mobile device, a
laptop, a tablet, or another type of processing or computing
device. The server 112 can also be any type of computing or
processing system, as described in conjunction with FIGS. 9
and 10. The server 112 can be in communication with one or
more devices 104 and provide resources to those several
devices. For example, the server 112 may supply processing
capability for a cloud-based environment where resources
requested by the devices 104 are provided remotely. The
server 112 can provide or communicate information or
resources through the network 108.

[0029] The network 108 may be any type of network, as
described in conjunction with FIGS. 9 and 10. The network
108 can include local area networks (LANs), wide area
networks (WANs), wireless LANs, and other types of net-
works either local to the device 104 or server 112 or created
between the local networks of the device 104 and server 112.
The network 108 may include the Internet, executing the
World-Wide Web (WWW), or other types of interfacing
networks.

[0030] Further embodiments of the device 104 may be as
shown in FIGS. 2A and 2B. The device 104 can include one
or more of, but is not limited to, a browser 204, a capabilities
application 208, one or more applications (apps) 212, and/or
one or more resources 216. Embodiments of the capabilities
application 208 can be a computer software instance and/or
hardware that can communicate between the browser 204
and back-end information of the apps 212 and/or resources
216. The capabilities application 208 may be able to com-
municate or access information about the apps 212 and/or
resources 216 by interfacing with the apps 212 and/or
resources 216 or gathering information from the operating
system (OS) (not shown) and/or files, libraries, etc. associ-
ated with the OS. Further, the capabilities application 208
can communicate this information, about the apps 212
and/or resources 216, through a portal 218 to the browser
204. The capabilities application 208 may also interface with
the OS of the device 104 for other reasons associated with
assessing the capabilities of the device 104. The capabilities
application 208 may also be able to interface with the OS for
the browser 204 and can communicate information about the
device 104 through the network 108 to the server 112.

[0031] The apps 212 include any of the computer pro-
grams or applications stored on the device 104 and capable
for use. The apps 212 can include information about the
version and capabilities of the device 104. Resources 216
may also be types of applications or software used to
conduct processes. Resources 216, for example, can include
types of communication capabilities, types of video capa-
bilities, types of storage, etc., that may not be considered
user applications 212, but may conduct processes or provide
capabilities to the device 104.

[0032] The browser 204 can be any type of interface to the
Internet. The browser 204 may be the access point for the
device 104 to resources on the server 112. The browser 204
can be, for example, Internet Explorer, Mozilla, etc. The
browser 204 may communicate to the capabilities applica-
tion 208 through a portal 218. The portal 218 can include a
communications interface that allows the capabilities appli-
cation 208 to communicate with the browser 204. The portal
218 may conduct any operations, such as, translating com-
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mands, requests, information, into a standard understood by
either the capabilities application 208 or the browser 204.
Further, the portal 218 provides a directed communication
link allowing the browser 204 or capabilities application 208
to send information directly to the other process through a
predetermined address.

[0033] An embodiment of the capabilities application 208
may be as shown in FIG. 2B. The capabilities application
208 may include one or more of, but not limited to a scanner
220, a data modeler 224, or browser interface 228. The
capabilities application 208 may also communicate with a
data store 232.

[0034] The scanner 220 of the capabilities application 208
may scan the different resources 216 and apps 212. The
scanner 220 is capable of determining types of apps 212 and
resources 216 available on the device 104, determining
versions for the apps 212 and resources 216, and scanning
for other metadata that may be used by the capabilities
application 208 or the server 112 to determine the most
optimal environment to execute a process. This information
from the scanner 220 may be provided to the data modeler
224.

[0035] The data modeler 224 can take the metadata from
the scanner 220 and store the data in a predetermined format
in the data store 232. The data modeler 224, thus, is able to
organize the data and store such data in the data store 232 for
later retrieval in a format explained hereinafter. The data
modeler 224 may retrieve the data from the data store 232
and provide that data to the browser interface 228. The
browser interface 228 is capable of communicating through
the portal 218 to the browser 204. Thus, when the browser
204 provides a directive from the server to provide infor-
mation about the capabilities of the device 104, the capa-
bilities application 208 may receive this directive through
the browser interface 228 and obtain the data from the data
modeler 224. The data may then be packaged in a commu-
nication packet and sent from the browser interface 228
through the portal 218 back to the browser 204 for commu-
nication to the server 112.

[0036] Embodiments of the server 112 may be as shown in
FIGS. 3A and 3B. The server 112 can include a web server
304, a web application 308, one or more applications 312,
and one or more resources 316. The web server 304 may
provide the web pages or serve those pages to the device 104
from the server 112. Thus, the web server 304 can be the
interface to the web server 304 or to the server 112 from the
device 104. The web server 304 may be in communication
with one or more web applications 308, one or more apps
312, or one or more resources 316.

[0037] Web applications 308 are applications that may be
executed at the server 112 but provide resources or content
processing capability to the devices 104. The web applica-
tion 308 may have an interface with the device 104 instead
of accessing or communicating through the web server 304.

[0038] Apps 312 may be applications or software executed
at the server level 112 that may communicate through the
web server 304. Thus, the apps 312 differ from web appli-
cations 308, as apps 312 provides content to the web server
304, but the web server 304 provides pages or that infor-
mation from the apps 312 to the server 104. The apps 312
can provide functionality as described in conjunction with
apps 212, yet apps 312 are executed at the server 112. One
or more apps 312 may be duplicates of apps 212.
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[0039] The web server 304 can include a portal interface
306. A portal interface 306 can assist in determining which
device/server application or service should be used with a
server service (e.g., a voice call) and what can be customized
by the administrator through management interface settings
that are instituted by the portal interface 306. For example,
the portal interface 306 provides a management interface on
the server 112 that allow an administrator to control the
priority for launching client services or functions. Thus, the
portal interface 306 may choose or determine which of the
multiple ways a local device can join the service (e.g., server
conference call) and set the functions for that service. Thus,
the portal interface 306 allows for customization on the
server 112 without any device 104 changes because the
default logic for changing the device 104 may not fit every
environment or user’s deployment needs.

[0040] Resources 316 may provide similar resources to
those resources described in conjunction with resources 216.
The resources 316 may not be full apps 312, but may provide
functionality such as teleconferencing, video conferencing,
access to different hardware, etc.

[0041] An embodiment of the web application 308 may be
as shown in FIG. 3B. This particular web application 308
can include a data ingester 320, an evaluator 324, a web
interface 328, and a data store 332. The data ingester 320 can
include any software or hardware capable of receiving data
from the data modeler 224 through the browser interface
228. This data ingester 320 may store the data in the data
store 332. Thus, the data ingester 320 can create an instance
of the data provided from the device 104, either temporarily
or permanently, in data store 332. The data ingester 320 may
also retrieve data from the data store 332 and provide that
data to the evaluator 324. The data ingester 320 may store
the data in the format provided by the device 104 or adjust
the format for the needs of the evaluator 324. The data
ingester 320 may also review data about apps 312 and
resources 316 at the server level 112. The evaluation infor-
mation may also be stored in data store 332. Similar to the
data modeler 224, the data ingester 320 may provide infor-
mation about the apps 312 and resources 316 such as the
type, version, capabilities, etc. This information may also be
stored in a data store 332 for provision to the evaluator 324.
[0042] The evaluator 324 may evaluate data both about the
device 104 and the server 112 to determine the most optimal
environment to conduct some process or provide some
capability. Thus, the evaluator 324 may receive the data
from the data store 332 through the data ingester 320. The
evaluator 324 may then conduct one or more comparisons
about the apps 212, 312 or resources 216, 316 available on
the device 104 and server 112, whether those apps 212, 312
or resources 216, 316 can or need to be updated either at the
server 112 or the device 104, and which of those capabilities
should be used further at the device 104 or at the server 112.
Thus, the evaluator 324 can compare the apps 212, 312 or
resources 216, 316, their versions and capabilities, and
compare that to the request provided by the device 104 to
determine which apps 312, 212, or resource 216, 316 may be
used to provide the needed functionality. This determination
may then be provided to the web interface 328 as a URI to
link to the chosen app 212, 312 and/or resource 216, 316.
[0043] The web interface 328 may communicate through
the web server 304 directly with the browser interface 228
of the device 104. The web interface 328 can receive
requests for functionality from the device 104, and provide
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the URI as provisioned from the determination by the
evaluator 324 to the device 104. The URI may then be
selected, which can redirect the device 104 to a capability in
apps 212, 312, or resource 216, 316, either at the device 104
or at the server 112. If accessing a resource at the server 112,
the web interface 328 may receive the redirection from the
URI either directly or through the web server 304, which
may then conduct operations to execute the apps 312 or
provide the resource 316.

[0044] An embodiment of data 400 that may be stored
either in the data store 232 or data store 332 providing
information about resources or capabilities of the device 104
may be as shown in FIG. 4A. The data 400 may be stored
in one or more fields or portions. The fields or portions may
include one or more of, but are not limited to, a device
identifier 404, an application section 408, a domains section
424, a capabilities section 428, upgrade information 448,
and/or ready information 452. The data structure 400 can
include more or fewer fields and information, as represented
by ellipses 456. The device identifier 404 can be any type of
identifier including an alphanumeric globally unique iden-
tifier (GUID), etc. The device identifier 404 is unique to the
device that may be in contact with the server 112. The apps
field 408 may include any type of data or metadata about the
apps 212 available at the device 104. For example, the apps
field 408 may include an application ID 412, a version field
416, and one or more other fields as represented by ellipses
460. The application ID 412 can be any type of identifier that
uniquely identifies the apps 212, including an application
name, an application alphanumeric 1D, a GUID, or some
other type of identifier. The version field 416 can include any
type of version for the apps 212. The version 416 can include
such things as a numeric version, such as 5.3, or may include
separate name or other types of version identifiers. For each
apps 212 in the field 408, there may be a separate application
ID 412 and version ID 416, and other data. Thus, the
application field 408 can represent two or more applications
available on the device 104. The domains field 420 can
include any type of domains that may be accessed or used by
the device 104. Domains 420 can include such fields as a SIP
domain ID 424, or other IDs as represented by ellipses 464.
The SIP domain ID 424 can indicate which SIP domain is
used for communication by the device 104. This domain ID
420 may also indicate a capability of the device 104.

[0045] Capabilities field 428 can include fields for capa-
bilities of the device 104. These capabilities 428 can include
such things as hardware and/or driver identifiers and ver-
sions. The hardware can indicate the ability to perform
certain tasks, such as video conferencing. The capabilities
can also include software information with reference to
different types of resources or capabilities. For example, the
capabilities 428 can include such information as the Android
version and identifier 432, a meet-me identifier 436, video
conferencing information 440, SIP information 444, and
other information, as represented by ellipses 468. The infor-
mation within these fields 432 through 444 can include any
type of identifier for a hardware system, such as, a video
camera, a hard drive, etc. Further, information 428 can
include driver versions and IDs. The information 428 may
also include the IDs of other applications that are not
included in the applications field 408, and any other meta-
data to determine the capabilities of the device.

[0046] An upgrade field 448 may represent whether or not
an upgrade may be available for a capability or apps 212.
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The upgrade field information 448 may be information
either determined by the device 104 or provided by the
server 112. This upgrade 448 can also be a determination of
whether or not the device 104 needs to upgrade some type
of apps 212 or capability. The ready field 452 can indicate
whether or not the device 104 is ready for communication or
action, or may be ready to perform communications with the
capabilities application 200 to provide the server 112 with
information about the device’s capabilities.

[0047] An embodiment of information 470 in a data store
332 that may be associated with the server 112 may be as
shown in FIG. 4B. Here, the information 470 is generally the
same or similar to that provided in FIG. 4A only information
476 describes the server 112, and thus, may not be described
again herein.

[0048] A communication diagram 500 between the device
104 and server 112 may be as shown in FIG. 5. The device
104 may send a request 504 to the server 112. The request
504 can include a request for a function or resource. For
example, the request 504 may be a request for a teleconfer-
ence or video conference or some other type of activity. The
server 112 may return a capabilities application message
508. The capabilities application 508 message may include
a directive to execute a capabilities application 208 on the
device 104. In other situations, the capabilities application
message 508 can include code for the capabilities applica-
tion 208 and a directive to install and then execute the
capabilities application 208. After the capabilities applica-
tion 208 is executed, the device 104 can send a capabilities
message 512 to the server 112. The capabilities message 512
may include the capabilities, associated with the request
504, of the device 104, as described in conjunction with FIG.
4A. The server 112 may then make some determination
about where to best execute the activity and send a URI
message 516 to the device 104. The URI message 516 can
include a URI that indicates where and which apps 212, 312
or resource 216/316 should be used to fulfill the request 504.
If the URI instructs the device 104 to execute a resource or
capability on a server 112, the device 104 may send a
resource request 520, which is optional, to the server 112.
The resource request 520 can then cause the server 112 to
execute apps 312 or some resource and provide functionality
to the device 112 over the network 108.

[0049] An embodiment of internal communications 600
within the device 104 may be as shown in FIG. 6. Here, the
communications 600 may start by the browser 228 sending
a retrieval for a portal page request to the portal 218 in
message 604. The browser interface 228 may also request an
establishment of a session with the portal 218 in message
608. An evaluation phase may be conducted to determine if
a capabilities application 208 is provided, and sometime
thereafter, session information from the browser 204
describing the session and the ID of the session may be sent
through the portal 218 to the capabilities application 208 in
message 612. The capabilities application 208 may then
access in message 616, through the data modeler 224,
capabilities stored in the database 232, which may be the
same or similar to the information explained or described in
conjunction with FIG. 4A. The message 620 back from the
database 232 to the data modeler 224 may include this
information about the capabilities. A message 620 from the
data modeler to the capabilities application 208 may include
the capabilities in a format understood by the capabilities
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application 208. The capabilities may then be sent on
through the portal 624 on to the server 112 in message 624.

[0050] An embodiment of a method 700 conducted at the
device 104 for providing capabilities either locally or at the
server may be as shown in FIG. 7. The device 104, through
the browser 204 may request a function or capability, in Step
708. Here, the request for the function may be sent as a
message 504 from the device 104 to the server 112. This
request may be sent by the browser 204 to the web server
304 of the server 112. The server 112 may respond with the
message 508 that is received, in step 712. This message 504
may indicate that a capabilities application needs to be
executed at the device 104. Thus, the device 104 determines
if a capabilities application 208 has been executed and
installed in step 716. If a capabilities application 208 has
been installed, the method 700 proceeds YES to step 728.
However, if a capabilities application 208 has not been
installed, the method 700 proceeds NO to step 720.

[0051] In step 720, the device 104 executes or installs the
capabilities application 208. If no capabilities application
208 has been installed and no code is available, the server
112 may send, in message 508 or in a subsequent message,
the code for the capabilities application 208. This code may
then be installed by the device processor 105, and the
capabilities application 208 may be executed in step 720.
Upon installing and executing the capabilities application
208, the capabilities application 208 can determine the
capabilities of the device 104, in step 724. Here, the scanner
220, of the capabilities application 208 may scan for the
apps 212 and resources 216 of the device 104. The scanner
may also conduct other operations to determine information
about the device 104. This information will be the same or
similar to that described in conjunction with FIG. 4A. This
information may be stored in data store 232, and then
communicated to a data modeler 224 for provision to the
browser interface 228.

[0052] In step 728, the browser interface 228 can com-
municate the capabilities of the device 104, either as stored
or determined by the data modeler 224. This communication
of capabilities may be sent in message 512 to the server 112.
The capabilities can be associated with the request or form
an overview of all capabilities of the device 104. Any of the
information may be the same or similar to that as described
in conjunction with FIG. 4A. After determination by the
server 112 as to where to execute or provide the function-
ality, the browser 204 may receive a URI from the server
112, in step 732. The URI may be provided in message 516
from the server 112. The URI may be extracted and/or
followed from and/or followed by the message and/or fol-
lowed by browser interface 220 or the capabilities applica-
tion 208 and then the resource may be executed or instan-
tiated. The capabilities application 208 may determine
whether the URI is local or directed to the server 112. If the
URI is directed to a local resource, the capabilities applica-
tion 208 can help execute the application, in step 740. Thus,
the local apps 212 or resource 216 may be executed and
provide the functionality to the device 104 locally. However,
in contrast, if the resource directs the device 104 to an
application or resource at the server 112, the resource URI
may direct a resource request 520 to the server 112 to
execute the apps 312 or resource 316 at the server 112, in
step 744. The functionality may then be provided during the
session either locally or on the server.
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[0053] An embodiment of a method 800 as executed at the
server 112 for providing a functionality to a device 104 may
be as shown in FIG. 8. Here, the server 112 may receive a
request for a functionality, in step 808. The request may be
in the form of a message 504 sent from the device 104 to the
server 112. The request may include information about the
device 104, for instance, if a capabilities application 208 is
available at the device 104. From this information, the server
112 may determine if a capabilities application 208 has been
installed and may be executed on device 104 in step 812. If
no capabilities application 208 has been installed at the
device 104, the method 800 proceeds NO to step 816. If a
capabilities application 208 has been installed or is execut-
ing, the method 800 proceeds YES to step 820.

[0054] In step 816, the web application 308 may provide
the code for the capabilities application 208 to the web
server 304, which sends the message 508 to the device 104.
The message 508 may be directed to either execute or install
the capabilities application 208. If no capabilities applica-
tion 208 has been installed, the code provided, by the web
app 308, may be used to install the capabilities application
208 at the device 109.

[0055] The web application 308, via the data ingester 320,
may then request the capabilities of the device 104, in step
820. The request may be part of the capabilities application
message 504 or a separate message. This request can request
capabilities directly associated with the requested function-
ality, in step 808, or may be a request for all capabilities or
at least some portion of capabilities of the device 104. In
response to the request, the server 112, particularly the data
ingester 320, can receive the requested capabilities, in step
824. Here, the data ingester 320 may receive the capabilities
through the web interface 328. The data ingester 320 may
store this information in data store 332, and provide the
information to the evaluator 324. The data ingester 320
stores and retrieves this information, in step 828. Further, the
data ingester 320 can retrieve both information about the
device 104 and the server 112 to provide to the evaluator
324. The information provided to the evaluator 324 may be
similar to that described in conjunction with FIGS. 4A and
4B.

[0056] The evaluator 324 may then determine which is the
best environment for providing the functionality requested
in step 808. If the device 104 is the best environment, the
method 800 proceeds to step 836. If the server 112 is the best
environment, the method 800 proceeds to step 840. In step
836, the evaluator 324 may create a URI for the functionality
at the device 104 to provide that URI to the device 104 in a
separate message. If the server 112 is the best environment
to execute the functionality, the evaluator 324 can create a
URI for a resource or application at the server 112 and
provide that information to the web interface 328. The web
interface 328 may include the URI into a message to send
through the web server 304 to the device 104. This URI
message 516 may be sent from the server 112 to the device
104. If the URI is directed to functionality at the server 112,
the web server 304 may receive a request, via the URI, the
functionality, in step 848. The request may then direct the
web interface 328 to access apps 312, resource 316, or some
other functionality, and execute that functionality, in step
852, for use by the device 104.

[0057] FIG. 9 illustrates a block diagram of a computing
environment 900 that may function as the servers, user
computers, or other systems provided and described above.
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The environment 900 includes one or more user computers
905, 910, and 915. The user computers 905, 910, and 915
may be general purpose personal computers (including,
merely by way of example, personal computers, and/or
laptop computers running various versions of Microsoft
Corp.’s Windows® and/or Apple Corp.’s Macintosh® oper-
ating systems) and/or workstation computers running any of
a variety of commercially-available UNIX® or UNIX-like
operating systems. These user computers 905, 910, 915 may
also have any of a variety of applications, including for
example, database client and/or server applications, and web
browser applications. Alternatively, the user computers 905,
910, and 915 may be any other electronic device, such as a
thin-client computer, Internet-enabled mobile telephone,
and/or personal digital assistant, capable of communicating
via a network 920 and/or displaying and navigating web
pages or other types of electronic documents. Although the
exemplary computer environment 900 is shown with three
user computers, any number of user computers may be
supported.

[0058] Environment 900 further includes a network 920.
The network 920 may can be any type of network familiar
to those skilled in the art that can support data communi-
cations using any of a variety of commercially-available
protocols, including without limitation SIP, TCP/IP, SNA,
1PX, AppleTalk, and the like. Merely by way of example, the
network 920 maybe a local area network (“LAN”), such as
an Ethernet network, a Token-Ring network and/or the like;
a wide-area network; a virtual network, including without
limitation a virtual private network (“VPN”); the Internet; an
intranet; an extranet; a public switched telephone network
(“PSTN™); an infra-red network; a wireless network (e.g., a
network operating under any of the IEEE 802.9 suite of
protocols, the Bluetooth® protocol known in the art, and/or
any other wireless protocol); and/or any combination of
these and/or other networks.

[0059] The system may also include one or more server
925, 930. In this example, server 925 is shown as a web
server and server 930 is shown as an application server. The
web server 925, which may be used to process requests for
web pages or other electronic documents from user com-
puters 905, 910, and 915. The web server 925 can be running
an operating system including any of those discussed above,
as well as any commercially-available server operating
systems. The web server 925 can also run a variety of server
applications, including SIP servers, HITP servers, FTP
servers, CGI servers, database servers, Java servers, and the
like. In some instances, the web server 925 may publish
operations available operations as one or more web services.

[0060] The environment 900 may also include one or more
file and or/application servers 930, which can, in addition to
an operating system, include one or more applications
accessible by a client running on one or more of the user
computers 905, 910, 915. The server(s) 930 and/or 925 may
be one or more general purpose computers capable of
executing programs or scripts in response to the user com-
puters 905, 910 and 915. As one example, the server 930,
925 may execute one or more web applications. The web
application may be implemented as one or more scripts or
programs written in any programming language, such as
Java™, C, C#®, or C++, and/or any scripting language, such
as Perl, Python, or TCL, as well as combinations of any
programming/scripting languages. The application server(s)
930 may also include database servers, including without
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limitation those commercially available from Oracle, Micro-
soft, Sybase™, IBM™ and the like, which can process
requests from database clients running on a user computer
905.

[0061] The web pages created by the server 925 and/or
930 may be forwarded to a user computer 905 via a web
(file) server 925, 930. Similarly, the web server 925 may be
able to receive web page requests, web services invocations,
and/or input data from a user computer 905 and can forward
the web page requests and/or input data to the web (appli-
cation) server 930. In further embodiments, the web server
930 may function as a file server. Although for ease of
description, FIG. 9 illustrates a separate web server 925 and
file/application server 930, those skilled in the art will
recognize that the functions described with respect to servers
925, 930 may be performed by a single server and/or a
plurality of specialized servers, depending on implementa-
tion-specific needs and parameters. The computer systems
905, 910, and 915, web (file) server 925 and/or web (appli-
cation) server 930 may function as the system, devices, or
components described in FIGS. 1-3B.

[0062] The environment 900 may also include a database
935. The database 935 may reside in a variety of locations.
By way of example, database 935 may reside on a storage
medium local to (and/or resident in) one or more of the
computers 905, 910, 915, 925, 930. Alternatively, it may be
remote from any or all of the computers 905, 910, 915, 925,
930, and in communication (e.g., via the network 920) with
one or more of these. The database 935 may reside in a
storage-area network (“SAN”) familiar to those skilled in
the art. Similarly, any necessary files for performing the
functions attributed to the computers 905, 910, 915, 925,
930 may be stored locally on the respective computer and/or
remotely, as appropriate. The database 935 may be a rela-
tional database, such as Oracle 20i®, that is adapted to store,
update, and retrieve data in response to SQL-formatted
commands.

[0063] FIG. 10 illustrates one embodiment of a computer
system 1000 upon which the servers, user computers, or
other systems or components described above may be
deployed or executed. The computer system 1000 is shown
comprising hardware elements that may be electrically
coupled via a bus 1055. The hardware elements may include
one or more central processing units (CPUs) 1015; one or
more input devices 1010 (e.g., a mouse, a keyboard, etc.);
and one or more output devices 1015 (e.g., a display device,
a printer, etc.). The computer system 1000 may also include
one or more storage devices 1020. By way of example,
storage device(s) 1020 may be disk drives, optical storage
devices, solid-state storage devices such as a random access
memory (“RAM”) and/or a read-only memory (“ROM”™),
which can be programmable, flash-updateable and/or the
like.

[0064] The computer system 1000 may additionally
include a computer-readable storage media reader 1025; a
communications system 1030 (e.g., a modem, a network
card (wireless or wired), an infra-red communication device,
etc.); and working memory 1040, which may include RAM
and ROM devices as described above. The computer system
1000 may also include a processing acceleration unit 1035,
which can include a DSP, a special-purpose processor,
and/or the like.

[0065] The computer-readable storage media reader 1025
can further be connected to a computer-readable storage
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medium, together (and, optionally, in combination with
storage device(s) 1020) comprehensively representing
remote, local, fixed, and/or removable storage devices plus
storage media for temporarily and/or more permanently
containing computer-readable information. The communi-
cations system 1030 may permit data to be exchanged with
a network and/or any other computer described above with
respect to the computer environment 2000. Moreover, as
disclosed herein, the term “storage medium” may represent
one or more devices for storing data, including read only
memory (ROM), random access memory (RAM), magnetic
RAM, core memory, magnetic disk storage mediums, opti-
cal storage mediums, flash memory devices and/or other
machine readable mediums for storing information.

[0066] The computer system 1000 may also comprise
software elements, shown as being currently located within
a working memory 1040, including an operating system
1045 and/or other code 1050. It should be appreciated that
alternate embodiments of a computer system 1000 may have
numerous variations from that described above. For
example, customized hardware might also be used and/or
particular elements might be implemented in hardware,
software (including portable software, such as applets), or
both. Further, connection to other computing devices such as
network input/output devices may be employed.

[0067] Examples of the processors 1005 as described
herein may include, but are not limited to, at least one of
Qualcomm® Snapdragon® 800 and 801, Qualcomm®
Snapdragon® 620 and 615 with 4G LTE Integration and
64-bit computing, Apple® A7 processor with 64-bit archi-
tecture, Apple® M7 motion coprocessors, Samsung® Exy-
nos® series, the Intel® Core™ family of processors, the
Intel® Xeon® family of processors, the Intel® Atom™
family of processors, the Intel Itanium® family of proces-
sors, Intel® Core® i5-4670K and 17-4770K 22 nm Haswell,
Intel® Core® i5-3570K 22 nm Ivy Bridge, the AMD®
FX™ family of processors, AMD® FX-4300, FX-6300, and
FX-8350 32 nm Vishera, AMD® Kaveri processors, Texas
Instruments® Jacinto C6000™ automotive infotainment
processors, Texas Instruments® OMAP™ automotive-grade
mobile processors, ARM® Cortex™-M processors, ARM®
Cortex-A and ARM926EJ-S™ processors, other industry-
equivalent processors, and may perform computational
functions using any known or future-developed standard,
instruction set, libraries, and/or architecture.

[0068] Any of the steps, functions, and operations dis-
cussed herein can be performed continuously and automati-
cally.

[0069] The exemplary systems and methods of this dis-
closure have been described in relation to executing func-
tions in disparate environments. However, to avoid unnec-
essarily obscuring the present disclosure, the preceding
description omits a number of known structures and devices.
This omission is not to be construed as a limitation of the
scope of the claimed disclosure. Specific details are set forth
to provide an understanding of the present disclosure. It
should however be appreciated that the present disclosure
may be practiced in a variety of ways beyond the specific
detail set forth herein.

[0070] Furthermore, while the exemplary embodiments
illustrated herein show the various components of the sys-
tem collocated, certain components of the system can be
located remotely, at distant portions of a distributed network,
such as a LAN and/or the Internet, or within a dedicated
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system. Thus, it should be appreciated, that the components
of the system can be combined in to one or more devices, or
collocated on a particular node of a distributed network,
such as an analog and/or digital telecommunications net-
work, a packet-switch network, or a circuit-switched net-
work. It will be appreciated from the preceding description,
and for reasons of computational efficiency, that the com-
ponents of the system can be arranged at any location within
a distributed network of components without affecting the
operation of the system. For example, the various compo-
nents can be located in a switch such as a PBX and media
server, gateway, in one or more communications devices, at
one or more users’ premises, or some combination thereof.
Similarly, one or more functional portions of the system
could be distributed between a telecommunications device
(s) and an associated computing device.

[0071] Furthermore, it should be appreciated that the vari-
ous links connecting the elements can be wired or wireless
links, or any combination thereof, or any other known or
later developed element(s) that is capable of supplying
and/or communicating data to and from the connected
elements. These wired or wireless links can also be secure
links and may be capable of communicating encrypted
information. Transmission media used as links, for example,
can be any suitable carrier for electrical signals, including
coaxial cables, copper wire and fiber optics, and may take
the form of acoustic or light waves, such as those generated
during radio-wave and infra-red data communications.
[0072] Also, while the flowcharts have been discussed and
illustrated in relation to a particular sequence of events, it
should be appreciated that changes, additions, and omissions
to this sequence can occur without materially affecting the
operation of the disclosure.

[0073] A number of variations and modifications of the
disclosure can be used. It would be possible to provide for
some features of the disclosure without providing others.
The present disclosure can provide a number of advantages
depending on the particular configuration. For example, the
system allows for the executing functions in the most
optimal environment. Thus, the embodiments use either a
device or server to complete a function or operation in a way
to speed both device and server while meeting the user’s
needs. These and other advantages will be apparent from the
disclosure contained herein.

[0074] The phrases “at least one”, “one or more”, “or”,
and “and/or” are open-ended expressions that are both
conjunctive and disjunctive in operation. For example, each
of the expressions “at least one of A, B and C”, “at least one
of A, B, or C”, “one or more of A, B, and C”, “one or more
of A, B, or C”, “A, B, and/or C”, and “A, B, or C” means
A alone, B alone, C alone, A and B together, A and C
together, B and C together, or A, B and C together.

[0075] The term “a” or “an” entity refers to one or more
of that entity. As such, the terms “a” (or “an”), “one or more”
and “at least one” can be used interchangeably herein. It is
also to be noted that the terms “comprising”, “including”,
and “having” can be used interchangeably.

[0076] The term “automatic” and variations thereof, as
used herein, refers to any process or operation, which is
typically continuous or semi-continuous, done without
material human input when the process or operation is
performed. However, a process or operation can be auto-
matic, even though performance of the process or operation
uses material or immaterial human input, if the input is
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received before performance of the process or operation.
Human input is deemed to be material if such input influ-
ences how the process or operation will be performed.
Human input that consents to the performance of the process
or operation is not deemed to be “material”.

[0077] The terms “determine”, “calculate” and “com-
pute,” and variations thereof, as used herein, are used
interchangeably and include any type of methodology, pro-
cess, mathematical operation or technique.

[0078] The term “means” as used herein shall be given its
broadest possible interpretation in accordance with 35 U.S.
C., Section 202(f) and/or Section 202, Paragraph 6. Accord-
ingly, a claim incorporating the term “means” shall cover all
structures, materials, or acts set forth herein, and all of the
equivalents thereof. Further, the structures, materials or acts
and the equivalents thereof shall include all those described
in the summary, brief description of the drawings, detailed
description, abstract, and claims themselves.

[0079] Aspects of the present disclosure may take the form
of an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-
code, etc.) or an embodiment combining software and
hardware aspects that may all generally be referred to herein
as a “circuit,” “module” or “system.” Any combination of
one or more computer readable medium(s) may be utilized.
The computer readable medium may be a computer readable
signal medium or a computer readable storage medium.
[0080] A computer readable storage medium may be, for
example, but not limited to, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, appa-
ratus, or device, or any suitable combination of the forego-
ing. More specific examples (a non-exhaustive list) of the
computer readable storage medium would include the fol-
lowing: an electrical connection having one or more wires,
a portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash
memory), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the foregoing.
In the context of this document, a computer readable storage
medium may be any tangible medium that can contain, or
store a program for use by or in connection with an instruc-
tion execution system, apparatus, or device.

[0081] The preceding is a simplified summary to provide
an understanding of some aspects of the disclosure. This
summary is neither an extensive nor exhaustive overview of
the disclosure and its various embodiments. It is intended
neither to identify key or critical elements of the disclosure
nor to delineate the scope of the disclosure but to present
selected concepts of the disclosure in a simplified form as an
introduction to the more detailed description presented
below. As will be appreciated, other embodiments of the
disclosure are possible utilizing, alone or in combination,
one or more of the features set forth above or described in
detail below. Also, while the disclosure is presented in terms
of exemplary embodiments, it should be appreciated that
individual aspects of the disclosure can be separately
claimed.

[0082] In yet another embodiment, the systems and meth-
ods of this disclosure can be implemented in conjunction
with a special purpose computer, a programmed micropro-
cessor or microcontroller and peripheral integrated circuit
element(s), an ASIC or other integrated circuit, a digital
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signal processor, a hard-wired electronic or logic circuit
such as discrete element circuit, a programmable logic
device or gate array such as PLD, PLA, FPGA, PAL, special
purpose computer, any comparable means, or the like. In
general, any device(s) or means capable of implementing the
methodology illustrated herein can be used to implement the
various aspects of this disclosure. Exemplary hardware that
can be used for the present disclosure includes computers,
handheld devices, telephones (e.g., cellular, Internet
enabled, digital, analog, hybrids, and others), and other
hardware known in the art. Some of these devices include
processors (e.g., a single or multiple microprocessors),
memory, nonvolatile storage, input devices, and output
devices. Furthermore, alternative software implementations
including, but not limited to, distributed processing or
component/object distributed processing, parallel process-
ing, or virtual machine processing can also be constructed to
implement the methods described herein.

[0083] In yet another embodiment, the disclosed methods
may be readily implemented in conjunction with software
using object or object-oriented software development envi-
ronments that provide portable source code that can be used
on a variety of computer or workstation platforms. Alterna-
tively, the disclosed system may be implemented partially or
fully in hardware using standard logic circuits or VLSI
design. Whether software or hardware is used to implement
the systems in accordance with this disclosure is dependent
on the speed and/or efficiency requirements of the system,
the particular function, and the particular software or hard-
ware systems or microprocessor or microcomputer systems
being utilized.

[0084] In yet another embodiment, the disclosed methods
may be partially implemented in software that can be stored
on a storage medium, executed on programmed general-
purpose computer with the cooperation of a controller and
memory, a special purpose computer, a microprocessor, or
the like. In these instances, the systems and methods of this
disclosure can be implemented as program embedded on
personal computer such as an applet, JAVA® or CGI script,
as a resource residing on a server or computer workstation,
as a routine embedded in a dedicated measurement system,
system component, or the like. The system can also be
implemented by physically incorporating the system and/or
method into a software and/or hardware system.

[0085] Although the present disclosure describes compo-
nents and functions implemented in the embodiments with
reference to particular standards and protocols, the disclo-
sure is not limited to such standards and protocols. Other
similar standards and protocols not mentioned herein are in
existence and are considered to be included in the present
disclosure. Moreover, the standards and protocols men-
tioned herein and other similar standards and protocols not
mentioned herein are periodically superseded by faster or
more effective equivalents having essentially the same func-
tions. Such replacement standards and protocols having the
same functions are considered equivalents included in the
present disclosure.

[0086] The present disclosure, in various embodiments,
configurations, and aspects, includes components, methods,
processes, systems and/or apparatus substantially as
depicted and described herein, including various embodi-
ments, sub-combinations, and subsets thereof. Those of skill
in the art will understand how to make and use the systems
and methods disclosed herein after understanding the pres-
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ent disclosure. The present disclosure, in various embodi-
ments, configurations, and aspects, includes providing
devices and processes in the absence of items not depicted
and/or described herein or in various embodiments, configu-
rations, or aspects hereof, including in the absence of such
items as may have been used in previous devices or pro-
cesses, e.g., for improving performance, achieving ease
and\or reducing cost of implementation.

[0087] The foregoing discussion of the disclosure has been
presented for purposes of illustration and description. The
foregoing is not intended to limit the disclosure to the form
or forms disclosed herein. In the foregoing Detailed Descrip-
tion for example, various features of the disclosure are
grouped together in one or more embodiments, configura-
tions, or aspects for the purpose of streamlining the disclo-
sure. The features of the embodiments, configurations, or
aspects of the disclosure may be combined in alternate
embodiments, configurations, or aspects other than those
discussed above. This method of disclosure is not to be
interpreted as reflecting an intention that the claimed dis-
closure requires more features than are expressly recited in
each claim. Rather, as the following claims reflect, inventive
aspects lie in less than all features of a single foregoing
disclosed embodiment, configuration, or aspect. Thus, the
following claims are hereby incorporated into this Detailed
Description, with each claim standing on its own as a
separate preferred embodiment of the disclosure.

[0088] Moreover, though the description of the disclosure
has included description of one or more embodiments,
configurations, or aspects and certain variations and modi-
fications, other variations, combinations, and modifications
are within the scope of the disclosure, e.g., as may be within
the skill and knowledge of those in the art, after understand-
ing the present disclosure. It is intended to obtain rights
which include alternative embodiments, configurations, or
aspects to the extent permitted, including alternate, inter-
changeable and/or equivalent structures, functions, ranges or
steps to those claimed, whether or not such alternate, inter-
changeable and/or equivalent structures, functions, ranges or
steps are disclosed herein, and without intending to publicly
dedicate any patentable subject matter.

What is claimed is:
1. A method comprising:
a first computer system sending a request for a function to
a server,
receiving instruction to provide information about envi-
ronment at the first computer system;
sending information regarding operating environment at
the first computer system;
receiving uniform resource locator (URL) identifying
environment to execute functionality, wherein the URL
is based on whether the function is more optimally
executed at the server or at the first computer system.
2. The method according to claim 1, wherein the URL
directs the first computer system to execute the function
locally at the first computer system.
3. The method according to claim 1, wherein the URL

directs the first computer system to request the function from
the server.

4. The method according to claim 1, wherein receiving
instruction to provide information about environment at the
first computer system comprises:
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receiving a directive to execute a capabilities application;
the capabilities application interfacing with the operation
system (OS) to determine information about the oper-
ating environment at the first computer system; and

the capabilities application providing the information to
the server.

5. The method according to claim 4, wherein receiving a
directive to execute a capabilities application comprises:

receiving a directive to install the capabilities application;

and

receiving code for installing the capabilities application.

6. The method according to claim 5, wherein the capa-
bilities application provides the information to the server
through a portal to a web browser that sends the information
to the server.

7. The method according to claim 6, wherein the capa-
bilities application includes a scanner that retrieves infor-
mation about an application and a resource.

8. The method according to claim 7, wherein the capa-
bilities application stores the information at a datastore on
the first computer system.

9. The method according to claim 8, wherein the infor-
mation stored in the datastore includes one or more of: a
device identifier, an application identifier, an application
version, a domain identifier, a capability, an upgrade require-
ment, and/or a ready indication.

10. The method according to claim 9, wherein the capa-
bilities application retrieves at least some of the information
from the datastore to send to the server.

11. A server computer system comprising:

a memory;

a processor in communication with the memory, the

processor to:

receive a request for a function from a first computer
system,

sending an instruction to provide information about a
first operating environment at the first computer
system,

receiving first information regarding the first operating
environment at the first computer system;

determining second information about a second oper-
ating environment at the server computer system;

comparing the first operating environment and the
second operating environment to determine which of
the first operating environment or the second oper-
ating environment is more optimal for providing the
function;

generating a uniform resource locator (URL) identify-
ing which of the first operating environment or the
second operating environment to execute the func-
tionality; and

sending the URL to the first computer system.

12. The server computer system according to claim 12,
wherein the URL directs the first computer system to
execute the function locally at the first computer system or
the URL directs the first computer system to request the
function from the server computer system.

13. The server computer system according to claim 12,
wherein sending instruction to provide information about the
first operating environment at the first computer system
comprises:

sending a directive to install a capabilities application to

the first computer system;

sending code for installing the capabilities application;
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directing the first computer system to execute the capa-
bilities application, wherein the capabilities application
interfaces with the operation system (OS) at the first
computer system to determine information about the
first operating environment at the first computer sys-
tem, and wherein the capabilities application provides
the information to the server computer system.

14. The server computer system according to claim 12,
further comprising a datastore, and wherein the processor
further to:

store first and second information in the datastore,

wherein the first information or second information
stored in the datastore includes one or more of: a device
identifier, an application identifier, an application ver-
sion, a domain identifier, a capability, an upgrade
requirement, and/or a ready indication.

15. The server computer system according to claim 14,
wherein the processor retrieves at least some of the first or
second information from the datastore to compare the first
operating environment to the second operating environment.

16. A computer readable medium having stored thereon
instructions that cause a processor to execute a method, the
method comprises:

sending a request for a function to a server;

receiving a directive to install a capabilities application;

receiving code for installing the capabilities application;

receiving a directive to execute the capabilities applica-
tion;

the capabilities application interfacing with a first com-

puter system to determine first information about the
first operating environment at the first computer sys-
tem;
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sending the first information regarding the first operating
environment at the first computer system to a server
computer system,

receiving uniform resource locator (URL) identifying an
environment to execute the functionality, wherein the
URL is based on whether the function is more opti-
mally executed at the server computer system or at the
first computer system.

17. The media according to claim 16, wherein the URL
directs the first computer system to execute the function
locally at the first computer system.

18. The media according to claim 16, wherein the URL
directs the first computer system to request the function from
the server.

19. The media according to claim 5, wherein the capa-
bilities application includes a scanner that retrieves infor-
mation about an application and a resource, and wherein the
capabilities application provides the information to the
server through a portal to a web browser that sends the
information to the server.

20. The media according to claim 7, wherein the capa-
bilities application stores the information at a datastore on
the first computer system, wherein the information stored in
the datastore includes one or more of: a device identifier, an
application identifier, an application version, a domain iden-
tifier, a capability, an upgrade requirement, and/or a ready
indication, and wherein the capabilities application retrieves
at least some of the information from the datastore to send
to the server.



