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Budget Control Based on Connected Devices
TECHNICAL FIELD
[0001] The present disclosure relates to computer systems and computerimplemented methods for implementing a budget and adjusting spending based on
information received from a plurality of network-connected devices.
[0002] The network of connected devices can include a network of physical objects,
or “things,” embedded within electronics, software, sensors, and connectivity to enable and
achieve greater value and service by exchanging data with the manufacturer, operator,
and/or other connected devices or systems. Each thing can be uniquely identifiable through
its embedded computing system, and can interoperate through the existing Internet or local
network infrastructure.

In many cases, implementations of the network can provide

services including machine-to-machine communications (M2M), such that informa tio n
received from one machine can influence or modify the actions and activities of other
machines.

1

U. S. Patent Application

Attorney Docket: 36302-0015001

SUMMARY
[0003] The present disclosure

involves

systems,

software, and computer-

implemented methods for implementing a budget and adjusting spending based on
information received from a plurality of network-connected devices. One example method
is performed by identifying a master budget associated with a plurality of connected
devices, collecting usage information associated with two or more connected devices of
the plurality, and comparing the collected usage information to an amount budgeted for a
first connected device from the two or more connected devices to an amount budgeted for
the first connected device. In response to the comparison, at least one adjustment in
operation for at least a second connected device different from the first connected device
within the plurality of connected devices is calculated based on the usage information for
the first connected device. An instruction to perform the calculated at least one adjustment
is transmitted to the at least second connected device.
[0004] While generally described as computer-implemented software embodied on
tangible media that processes and transforms the respective data, some or all of the aspects
may be computer-implemented methods or further included in respective systems or other
devices for performing this described functionality. The details of these and other aspects
and embodiments of the present disclosure are set forth in the accompanying drawings and
the description below. Other features, objects, and advantages of the disclosure will be
apparent from the description and drawings, and from the claims.

2

U. S. Patent Application

Attorney Docket: 36302-0015001

DESCRIPTION OF DRAWINGS
[0005] FIG. 1 is a block diagram illustrating an example system for implementing
and managing a budget, including adjusting spending based on information received from
a plurality of network-connected devices.
[0006] FIG. 2 is a swim-lane diagram illustrating example operations related to
implementing and managing a budget and automatically allocating remaining funds to a
savings or investment account.
[0007] FIG. 3 is a flowchart of an example operation for using a master budget to
compare actions performed by one or more network-connected devices and adjusting
operations of at least one other network-connected devices based thereon.
[0008] FIG. 4 is a flowchart of an example operation for automatically saving or
investing excess funds remaining from a master budget at the end of a budget period, where
the funds to be saved or invested represent at least a portion of a difference between an
actual spending amount and a budgeted spending amount.
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DETAILED DESCRIPTION
[0009] The present disclosure describes systems and methods for managing a
budget based on operations and spending associated with a plurality of network-connected
devices.

Specifically, a centralized network hub and managed budget allow “smart”

devices to be used in a home, office, or other location to manage spending, modify device
operations, and save and/or invest the amount saved through use of the disclosed budgeting
processes.
[0010] Advancements in home automation and network-connected devices are
leading to new interactions and strategies for managing devices and costs associated with
them, such as power consumption. The present disclosure and the tools described herein
seek to combine a household or business’s financial budget with network-connected
devices to drive device actions within financial constraints. In some instances, users can
grant various permission levels for autonomous or semi-autonomous operations that allow
modifications to be made to a first device in light of power consumption or usage of a
different, second device. Additionally, device interactions can be used to drive budget
parameters and projections.
[0011] In the present solution, the master budget is used as a master controller for
multiple network-connected devices. In some instances, the master budget and the various
interactions can be managed from a network hub device, such as a smartphone, tablet,
personal computer, or other similar components. In other instances, a centralized or cloudbased solution can be used. In any instance, component usage and/or spend data can be
collected and compared to the master budget. In response to the comparison, differe nt
types of budgetary and device actions can be determined and taken. These tools allows
previously unrelated and disconnected network-connected devices to be aligned towards a
common goal, the financial budget of the household or business.
[0012] Additionally, financial objectives could be modified via manual interactio ns
with particular network-connected devices based on suggestions originating from the
master budget. For example, a message stating “Agreeing to reduce the temperature by 3
degrees permanently will save $3000 towards your retirement” could be displayed on the
thermostat or at a user device, including the network hub.

In response to a manual

agreement to the change, the master budget and the operational parameters of the particular
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network-connected device can be modified to reflect the change. In essence, the master
budget can become a governor of the operations of a plurality of network-connected
devices. The user can set particular parameters into the master budget, such as preventing
the thermostat to be set less than 65 degrees and no higher than 75 degrees. Further,
additional data sources (e.g., additional sensors, third-party input, and other informatio n)
can be used to enhance the master budget and operational parameters, such as identif ying
warmer weather and allowing the thermostat to rely less on the heater by setting the lower
end of allowable temperatures to a higher level and/or changing the scheduled heating
schedule of the thermostat.

Still further, devices outside of the home or office (e.g.,

wearables, vehicles, etc.) can be used in an extended implementation.
[0013] Turning to the illustrated embodiment, FIG. 1 is a block diagram illustra ting
an example system 100 implementing a budget and adjusting spending based on
information received from a plurality of network-connected devices. As illustrated in FIG.
1, system 100 is a client-server and device-client system capable of sharing device
information across a set of connected devices 130 to a device hub 102, where both the
device hub 102 and connected devices 130 may interact with a financial system 160.
Specifically, system 100 includes or is communicably coupled with the financial system
160, device hub 102, a plurality of connected devices 130, and network 150. Although
components are shown individually, in some implementations, functionality of two or more
components, systems, or servers may be provided by a single component, system, or server.
Similarly, in some implementations, the functionality of one illustrated component, system,
or server may be provided by multiple components, systems, servers, or combinatio ns
thereof. Conversely, multiple components may be combined into a single component,
system, or server, where appropriate.
[0014] As used in the present disclosure, the term “computer” is intended to
encompass any suitable processing device. For example, financial system 160 may be any
computer or processing device such as, for example, a blade server, general-purpose
personal computer (PC), Mac®, workstation, UNIX-based workstation, or any other
suitable device. Moreover, although FIG. 1 illustrates a financial system 160, financ ia l
system 160 can be implemented using two or more systems, as well as computers other
than servers, including a server pool. In other words, the present disclosure contemplates
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computers other than general purpose computers, as well as computers without
conventional operating systems.

Similarly, each of the connected devices 130 may be

considered computers, including functionality and operations specific to the individ ua l
device (e.g., a thermostat, security system, water heater, etc.), while the device hub 102
may be a smartphone, tablet, laptop computer, or any other suitable device.

Further,

illustrated financial system 160, device hub 102, and the plurality of connected devices 130
may each be adapted to execute any operating system, including Linux, UNIX, Windows,
Mac OS®, Java™, Android™, or iOS. According to one implementation, the illustrated
systems may also include or be communicably coupled with a communication server, an
e-mail server, a web server, a caching server, a streaming data server, and/or other suitable
server or computer.
[0015] In general, the device hub 102 is used to manage, interact with, and
otherwise maintain the plurality of connected devices 130 while interacting with the
financial system 160 in light of collected data throughout the system. The device hub 102
as illustrated in FIG. 1 contemplates a mobile device, although the device hub 102 may be
a relatively stationary device (e.g., a desktop computer), or may be a client for a web- or
cloud-based application. The device hub 102 can perform many of the operations directly
at the device, while some operations may be performed remotely. The device hub 102 may
be a dedicated device associated with the master budget, while in other instances, the device
hub 102 may be considered the device hub 102 due to a particular hub application 110
being executed at the device hub 102 that is used to intelligently manage the connected
devices 130 and the master budget 120.
[0016] As illustrated, the device hub 102 includes an interface 104, a processor 106,
a hub application 110, and memory 118. In general, the device hub 102 is a simplif ied
representation of one or more devices that allow a plurality of network-connected devices
130 to be managed in light of a master budget 120. The device hub 102 may connect
directly to the other connected devices 130 via a wireless or wired technology (e.g., via
network 150, Bluetooth, Near-Field Communications (NFC), etc.), or the device hub 102
may contact one or more application programming interfaces (APIs) associated with one
or more of the connected devices 130. In those instances, particular connected devices 130
may send information associated with their operation to another system, location, or
6
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service. The hub device 102, through its functionality, can then connect to those other
systems, locations, or services to receive and identify usage and operational informa tio n
regarding those connected devices. Similarly, the device hub 102 can provide instructio ns
to the connected devices 130 either directly via network 150 or through the intermed iate
connections as described. In some instances, the device hub 102 may also be a connected
device 130 such that the device hub 102’s operations are considered and used in interacting
with and managing the master budget 120
[0017] The interface 104 is used by the device hub 102 for communicating with
other systems in a distributed environment – including within the environment 100 –
connected to the network 150, e.g., connected devices 130 and/or financial system 160,
and other systems communicably coupled to the network 150. Generally, the interface 104
comprises logic encoded in software and/or hardware in a suitable combination and
operable to communicate with the network 150. More specifically, the interface 104 may
comprise software supporting one or more communication protocols associated with
communications such that the network 150 or interface’s hardware is operable to
communicate physical signals within and outside of the illustrated environment 100. Still
further, the interface 104 may allow the device hub 102 to create ad hoc or dedicated
connections to one or more of the connected devices 130.
[0018] As illustrated in FIG. 1, the device hub 102 includes a processor 106.
Although illustrated as a single processor 106 in FIG. 1, two or more processors may be
used according to particular needs, desires, or particular implementations of the
environment 100. Each processor 106 may be a central processing unit (CPU), an
application specific integrated circuit (ASIC), a field-programmable gate array (FPGA), or
another suitable component.

Generally, the processor 106 executes instructions and

manipulates data to perform the operations of the device hub 102. Specifically, the
processor 106 executes the algorithms and operations described in the illustrated figures,
including the operations performing the functionality associated with the device hub 102
generally, as well as the various software modules (e.g., the hub application 110), includ ing
the functionality for sending communications to and receiving transmissions from the
connected devices 130 and the financial system 160.
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[0019] The illustrated device hub 102 also includes memory 118, or multip le
memories 118. The memory 118 may include any memory or database module and may
take the form of volatile or non-volatile memory including, without limitation, magnetic
media, optical media, random access memory (RAM), read-only memory (ROM),
removable media, or any other suitable local or remote memory component. The memory
118 may store various objects or data, including financial data, user informatio n,
administrative

settings,

password information,

caches, applications,

backup data,

repositories storing business and/or dynamic information, and any other appropriate
information

including

any parameters,

variables,

algorithms,

instructions,

rules,

constraints, or references thereto associated with the purposes of the device hub 102.
Additionally, the memory 118 may store any other appropriate data, such as VPN
applications, firmware logs and policies, firewall policies, a security or access log, print or
other reporting files, as well as others. For example, memory 118 can store the master
budget 120, connected device information 122, and device management rules 124.
[0020] The master budget 120 represents a defined budget used to actively manage
the operations of a plurality of connected devices 130 in such a way as to mainta in
budgetary requirements through operational modifications to one or more of the connected
devices 130 in response to usage information associated with at least one of the connected
devices 130. The master budget 120 may be a user-defined budget, an automaticallydefined budget based on usage history or a default usage amount, or a combination thereof.
The master budget 120 may be updated after continued usage of the tools described herein,
such that auto- and/or manual-adjustments can be made, as appropriate. In one example,
the master budget 120 can define a monthly budget for home operations, such as electric ity,
gas, water, phone, television, and other utilities and services. Each of the budget entries
may be associated with one or more connected devices 130, such as a thermostat, shower,
refrigerator, phone, etc. The device hub 102, upon establishment of the master budget 120,
can connect to data sources associated with each of those connected devices 130 (e.g., the
devices themselves or a data source where device information is published), as well as
channels to send information and operational instructions back to the connected devices.
The set of connected device information 122 can store and define connection informa tio n
to each of the connected devices 130, information on the devices 130 themselves, and/or
8
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specific information related to the operation of and/or unique features or each device 130.
For example, if two or more thermostats are available in a house, one of the thermostats
may be defined as a master thermostat, or may be identified as including a GUI capable of
delivering messages to users. If a rule requires a user to be contacted via the device, the
message may only be sent to the master thermostat having the GUI or display. Similar ly,
the connected device information 122 may define particular device APIs or addresses at
which instructions and messages can be sent back to the devices 130. Memory 118 also
include a set of device management rules 124. The device hub 102 (and specifically, the
hub application 110) can use received usage and spending information from various ones
of the plurality of connected devices to compare those values to the budget 120 and,
subsequently, identify one or more rules (from a set of device management rules 124) to
perform and enforce.
[0021] The various device management rules 124 can represent a set of logic-based
rules for maintaining the master budget 120. The device management rules 124 may be a
default set of rules or a customized rule set. The rules may prioritize device usage and/or
operations, providing various alternatives, modifications, and permutations of operations
to be performed in response to particular actions from one or more of the connected devices
130. In some instances, the priorities may be defined by a user associated with the device
hub 102 and/or the environment 100. For example, a user may prioritize the temperature
of a home to have a higher priority than the brightness of an adjustable light. In instances
where a particular connected device 130 has been used more than budgeted, the device
management rules 124 may cause the adjustable light to be dimmed before changing the
temperature of the thermostat.

The priorities of the device management rules 124 may

include a hierarchy or priority of rules and/or devices as defined by the customer. For
example, a particular customer may value warmth via a heating system over water
temperature. By setting the heater to a higher priority, the device management rules 124,
when executed and used, may determine that a water heater’s temperature be reduced prior
to a reduction in temperature via the thermostat. In a hierarchical rule set, different sets of
devices may be prioritized at a different levels, where a device at a relatively lower level
will be more likely to be associated with operational modifications than a device at a
relatively higher level in the hierarchy. By preparing the prioritized or hierarchical device
9
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listing, the customer can define what devices and operations are most important to them,
such that the master budget 120 and device hub 102 the priority information into
consideration when performing their budget management operations.
[0022] In some implementations, each device associated with the master budget
can be individually monitored and incorporated into the master budget 120. Additiona lly,
the master budget 120 may include one or more sub-budgets or budget categories in which
particular related devices can be combined for budgeting purposes. This grouping can
allow customers to manage budgets for related costs, utilities, and general categories. For
example, items that use or influence a particular utility bill or resource in common may be
grouped, such as a gas oven, gas water heater, and gas heating system. These devices may
all be combined into a particular budget category, such that if a decision is made to reduce
spending associated with a gas utility bill, decisions as to which of the gas-related devices
to modify can be made. Because some devices use two or more types of utility or represent
shared costs with different types of devices, a single device may be associated with multip le
budget categories. For example, the gas water heater may be associated with both a water
budget category and a gas budget category. In some instances, to maintain a particular
budget category, operational adjustments can be made to devices associated within the
budget category. For example, if both bathroom lighting and shower temperature are in
the same category, a relatively long shower may cause certain lights to be dimmed after a
budgeted amount of hot water usage is met. Such adjustments can be performed inter- and
intra-budget categories, thereby managing the budget to a customer’s particular usage.
[0023] The budget and usage of certain network-connected devices may be
associated with set limits to prevent reducing or increasing spending above those limits.
For example, if a determination is made based on the master budget 120 and current
spending to reduce a thermostat, the set limits may prevent the thermostat from reducing
or increasing the set temperature past certain set limit. These set limits may be default
values, values identified based on a location of the managed residence or business (e.g.,
current or expected weather at the location), or customer-defined values, among others. In
instances where an operational rule or adjustment is determined to be made to a device that
would cause that device to exceed its set limit, alternative operational modifications to that
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device or another device may be substituted after further consideration by the master
budget 120 and the device hub 102.
[0024] Based on minimum settings and set limits for particular devices, the master
budget 120 may be limited to a lower bound at which no further reductions can be made.
In such instances, a global minimum budget based on the lower bounds of each device can
be used to identify the minimum master budget 120 possible. Attempts to reduce particular
portions of the budget below any of these minimum amounts may cause a notification to
be sent to the customer (e.g., from and/or via the device hub 102) that would indicate such
requested reductions were not available. If the proposed modification was to a specific
network-connected device 130, an alternative operational modification for a differe nt
device may be suggested. In some instances, the alternative operational modification may
be to another device within the same budget category as the specific device.
[0025] As noted, the device hub 102 includes the hub application 110. The hub
application 110 represents an application, set of applications, software, software modules,
or combination of software and hardware used to manage the master budget 120 and
operations of the plurality of connected devices 130. In the present solution, the hub
application 110, via the operations of the device hub 102, can determine usage or spending
information associated with one or more of the plurality of connected devices 130 and
adjust operations of at least one of the connected devices 130 in response. In some
instances, the hub application 110 may request or cause adjustment of a connected device
130 based on that connected device’s own usage information.

In other instances, in

response to receiving information on a first connected device 130, the hub application 110
may cause operational changes to one or more connected devices 130 other than the first
connected device 130. In some instances, each master budget 120 may be associated with
a period of time or events. At the end of each period, a determination can be made as to
whether the total spending associated with the master budget 120 has been exceeded or
whether additional funds are available.

If additional funds are available, the hub

application 110 can cause the excess and unspent funds to be transferred from a user
account 178 at the financial system 160 to one or more savings accounts and/or investme nt
funds. As illustrated, the hub application 110 includes a budget analysis module 112, a
device management module 114, and a banking access module 116. Additional modules
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may be included

in alternative

implementations.

In some

implementations, instead of saving or investing funds into an account, at least a portion of
the excess and unspent funds may be redistributed into the master budget 120 itself,
allowing for additional spending in particular areas of the budget. For example, after a
budget period where excess funds remain, customers may choose, for future budgetary
periods, to place their thermostat at a more comfortable temperature without the need to
modify the operations of another connected device.

Alternatively, any set limits to

particular devices may be changed to a less strict amount, rules may be modified to allow
a wider (or narrower) range of operational modifications for particular devices.

The

additional spending can be used for future periods of the same budget item or the excess
amounts can be used for other budget items. For example, if gas usage was low in a first
budgetary period, the excess could be allocated to: 1) savings/investing; 2) a rollover to the
next period for increased allowed budget of gas usage; or 3) distributed to cover a water
budget overage (either in the current first budgetary period or in future budgetary periods).
[0026] Regardless of the particular implementation, “software” includes computerreadable instructions, firmware, wired and/or programmed hardware, or any combinatio n
thereof on a tangible medium (transitory or non-transitory, as appropriate) operable when
executed to perform at least the processes and operations described herein. In fact, each
software component may be fully or partially written or described in any appropriate
computer language including C, C++, JavaScript, Java™, Visual Basic, assembler, Perl®,
any suitable version of 4GL, as well as others.
[0027] The illustrated modules of the hub application 110 may be combined into a
single application or module in some instances.

The budget analysis module 112 can

request, receive, locate, and otherwise interpret usage and spending information received
from or associated with the plurality of connected devices 130. Additionally, the budget
analysis module 112 can compare the received or identified information with the master
budget 120 to determine relative amounts of usage or spending as compared to previously
budgeted amounts. Using that information, the budget analysis module 112 can pass the
results to a device management module 114.
[0028] The device management module 114 can determine, based on the device
management rules 124, one or more actions to be taken with regard to the plurality of
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connected devices 130. In some instances, instructions to perform a particular action at a
particular connected device 130 or set of devices 130 may be identified and transmitted to
the appropriate device(s) 130. The hub application 110 can use the interface 104 to
communicate with the devices 130.
[0029] The banking access module 116 provides a set of financial functiona lity
associated with the hub application 110. The banking access module 116 can correspond
with the financial system 160 and link the device hub 102 to a particular user profile 176,
in turn associated with one or more user accounts 178. The banking access module 116
may also be used to interact with, define, and modify one or more instructions 180 related
to user funds and accounts. When the amount spent over a period is less than a budgeted
amount, the banking access module 116 can identify the excess funds and interact with the
financial system 160 to move at least a portion of the excess funds to accounts identified
by the user using the user fund instructions 180.
[0030] Device hub 102 can also include a graphical user interface (GUI) 108. The
GUI 108 interfaces with at least a portion of the environment 100 for any suitable purpose,
including generating a visual representation of a web browser and/or the hub applicatio n
110. In particular, the GUI 108 may be used to view and navigate various web pages or
application functionality located both internally and externally to environment 100, as well
as to view and navigate through information accessed by the hub application 110, such as
information stored at or associated with the financial system 160 and/or one or more of the
connected devices 130. Generally, the GUI 108 provides the particular user with an
efficient and user-friendly presentation of data provided by or communicated within the
system. The GUI 108 may comprise a plurality of customizable frames or views having
interactive fields, pull-down lists, and buttons operated by the user. For example, the GUI
108 may provide interactive elements that allow a user to view or interact with the master
budget 120, operations of the one or more connected devices 130, or fund instructions 180
associated with user accounts 178 at the financial system 160. The GUI 108 may present
information associated with the hub application 110 for viewing and interaction.

In

general, the GUI 108 is often configurable, supports a combination of tables and graphs
(bar, line, pie, status dials, etc.), and is able to allow users to modify instructio ns,
parameters, and settings associated with the hub application 110. Therefore, the GUI 108
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contemplates any suitable graphical user interface, such as a combination of a generic web
browser, intelligent engine, and command line interface (CLI) that processes informa tio n
in the platform and efficiently presents the results to the user visually.
[0031] The illustrated device hub 102 is intended to encompass any computing
device such as a desktop computer, laptop/notebook computer, mobile device, smartphone,
personal data assistant (PDA), tablet computing device, one or more processors within
these devices, or any other suitable processing device. For example, the device hub 102
may comprise a computer that includes an input device, such as a keypad, touch screen, or
other device that can accept user information, and an output device that conveys
information associated with the operation of the hub application 110 or the device hub 102
itself, including digital data, visual information, or a GUI 108, as shown with respect to the
device hub 102.
[0032] As illustrated, the device hub 102 illustrates a single device or component
including

the full hub application

110 and its related functionality.

In other

implementations, some or all of the illustrated device hub 102 may be located in or
associated with one or more other components, as well as components and/or locations not
shown in FIG. 1. For example, the device hub 102 may be a cloud-based component or
application. The device hub 102 can manage the master budget 120 and the associated
rules 124, issuing instructions to the connected devices 130 directly or to a particular device
within or associated with the plurality of network-connected devices 130. Restated, some
or all of the operations currently illustrated with the device hub 102 may be moved or
located at a remote location, including a cloud-based solution. Logic for managing the
master budget 120 and determining one or more operational modifications may be
managed at the remote or cloud-based location(s). One or more of the connected devices
130 and/or a portion of the illustrated device hub 102 may retain functionality for receiving
the instructions from the remote and/or cloud-based solution and relaying those instructio ns
to particular connected devices 130 with which the instructions are associated. In that
example, a local device (either a standalone device or one of the connected devices 130)
may retain the described device management module 114, while the remote or cloud-based
solution may manage the other portions of the hub application 110. The connected devices
130 may also use the local device to access and interact with the master budget contro ller
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and other logic located at the remote and/or cloud-based solution.

In some

implementations, the hub application 110 or at least a portion thereof may be managed by
and/or executed at the financial system 160. In the cloud-based solution, a corresponding
web application and/or mobile app may be used to set and modify operational settings
related to the master budget 120. Any suitable combination for managing the master budget
120 to maintain the budget and modify operations of one or more connected devices 130
is contemplated in this disclosure.
[0033] The plurality of connected devices 130 may include many different device
types, each of which are capable of interacting – either directly or indirectly – with the
device hub 102. The connected device 130 illustrated in FIG. 1 is an example of one of
any number of variations of connected devices 130, and is meant to be an example device.
Alternative, additional, or different components may be associated with and/or included
within different implementations.
[0034] As illustrated, connected device 130 includes an interface 132, a processor
134, and operation module 136, a device API 138, device inputs 140, and memory 142.
The interface 132 and processor 134 may be similar to those of the device hub 102, or they
may be different. In general, interface 132 allows each connected device 130 to interact
with the device hub 102. In some instances, interface 132 may allow the connected device
130 to directly connect to the device hub 102 either through network 150 or, alternative ly,
via direct communications with the device hub 102. Processor 134 allows the connected
device 130 to execute its base functionality as well as to perform any suitable “intellige nt ”
operations, such as sharing usage and spending information with the device hub 102 and/or
receiving instructions to automatically and/or manually modify operations of the connected
device 130. The operation module 136 is any application defining and performing the
operations associated with the connected device 130. The operation module 136 uses
normal operating instructions 144 to perform the standard operations of the device 130 and
can provide or make available a set of usage and/or spending information 148. The usage
information 148 can track or monitor information based on the usage of the connected
device 130, with such information either being made available to the device hub 102 (e.g.,
via device API 138) or being transmitted to the device hub 102. The device hub 102 can
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then use that information to compare against the master budget 120 and identify operational
adjustments to be made, if any, to one or more connected devices 130.
[0035] Some connected devices 130 may have their own GUI or display (not shown
in FIG. 1). In instances where the instructions are received from the hub application 110
at the connected device 130, the display can provide information as to either suggested
manual operational adjustments or information on automatic operational adjustments that
may have been made. Users can modify the behavior of the connected device 130 by using
existing device inputs 140, such as buttons or other controls available to users. Where a
manual operational adjustment is received at the connected device 130 with informa tio n
on the adjustment presented via the display, the user can actuate the modification using the
device inputs 140 as appropriate. In some instances, operational adjustments may be
automatic, but may require approval from the user prior to implementing said changes.
The approval to make the changes may be presented at the connected device 130 itself, the
device hub 102, or at a separate application on any suitable device (e.g., via a smartphone,
email application, or web-based hub application, among others).
[0036] Memory 142 may be similar to or different than memory 118. As described,
memory 142 includes the normal operation instructions 144 and the usage and/or spending
information 148. Additionally, memory 142 may include budget-based modifica tio n
instructions 146. The budget-based modification instructions 146 may be used where
specific instructions are not provided by the device hub 102, but instead where informa tio n
related to budget-based performance is provided.

The budget-based modifica tio n

instructions 146 allow the connected device 130 to intelligently modify its operations based
on the budget performance before or in lieu of instructions received from the device hub
102.
[0037] As previously noted, each connected device 130 may be different or include
different options. In general, the connected devices 130 represent normal appliances,
components, or things within a connected environment 100 that can also provide enhanced,
intelligent decision- making and/or that can be instructed to modify their behavior in
response to an outside influence, such as the hub application 110.
[0038] The illustrated financial system 160 represent a system performing financ ia l
operations in response to budget analyses performed at the device hub 102. In some
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instances, the master budget 120 may be maintained at the financial system 160, with
information from the various devices 130 being used there to determine operational
modifications to be performed. As illustrated in FIG. 1, however, the financial system 160
receives information on budget performance from the device hub 102 to perform particular
actions with funds remaining in the budget after periodic analyses. In some instances, the
financial institution 160 may provide the hub application 110, or alternatively, operations
of the device hub 102 may be performed by the financial system 160.
[0039] The financial system 160 includes interface 162, processor 164, financ ia l
management application 166, and memory 174. Interface 162 and processor 164 may be
similar to or different from interfaces 104, 132 and processors 106, 134. Processor 164
executes the financial management application 166, which performs financial operations
in response to the budget performance. The financial management application 166 can
associate particular device hubs 102 with specific user profiles 176. Each user profile 176
may be associated with one or more user accounts 178 and a set of user fund instructio ns
180. Based on the budgetary performance reported by the device hub 102, the financ ia l
management application 166 can determine the actions to be taken based on the user fund
instructions. In some instances, the user fund instructions 180 may define rules for how
excess budget is to be spend or invested. In some cases, the instructions 180 may direct
the financial management application 166 to deposit funds from a primary account
associated with the master budget 120 (e.g., one of the user accounts 178) to transfer funds
to one or more other user accounts 178. The other user accounts 178 may include a savings
account, an investment account, a retirement account, or other suitable accounts. In some
instances, excess budget may be applied to credit or debt accounts, such as credit card
accounts, student loan accounts, home mortgage accounts, or any other suitable account.
A savings and investment module 168 can manage the transfer of funds in many instances,
such as when the financial system 160 is associated with a financial institution with whom
the user holds an account.

The financial institution can then implement the defined

instructions 180 in response to identifying the excess funds.

In some instances, the

financial management application 166 may include a third-party system interface 170 for
accessing

and implementation

financial

operations
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performance. Third-party systems may include accounts other than those of the underlying
financial institution associated with the financial system 160.
[0040] Memory 174 may be similar or different than either of memory 118 and
memory 142. As described, memory 174 includes the user profile 176 as well as third party system links 182. The third-party system links 182 can provide access informa tio n
for one or more third-party accounts defined in the user fund instructions 180, and can be
used by the third-party system interface 170 to perform the investments or savings as
defined by the user.
[0041] While portions of the software elements illustrated in FIG. 1 are shown as
individual modules that implement the various features and functionality through various
objects, methods, or other processes, the software may instead include a number of submodules, third-party services, components, libraries, and such, as appropriate. Conversely,
the features and functionality of various components can be combined into single
components as appropriate.
[0042] FIG. 2 is a swim-lane diagram illustrating example operations related to
implementing and managing a budget and automatically allocating remaining funds to a
savings or investment account. For clarity of presentation, the description that follows
generally describes method 200 in the context of the system 100 illustrated in FIG. 1.
However, it will be understood that method 200 may be performed, for example, by any
other suitable system, environment, software, and hardware, or a combination of systems,
environments, software, and hardware as appropriate.
[0043] FIG. 2 describes an example set of operations across three actors, a customer
205, a plurality of home appliances and connected devices 210, and a financial institutio n
215. Although described in a particular layer, some of the operations may occur at a
different layer in particular implementations. Alternatively, some of the operations may
occur at multiple layers in other implementations, such that an illustrated operation occurs
in multiple steps or actions at two or more layers. Further, in the illustrated example of
FIG. 2, the financial institution 215 may directly provide instructions to the home
appliances and connected devices 210 and/or the customer 205. The financial institutio n
215 may manage the analysis and instruction determinations at a device hub (e.g., device
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hub 102 from FIG. 1), or the analysis and instructions determinations may be made
remotely at the financial institution 215.
[0044] At 220, a customer 205 can establish a periodic (e.g., a daily, weekly,
monthly, or any suitable period) budget for home operations, including, for example,
electricity, gas, water, and phone operations.

Each of those home operations may be

connected to one or more devices or appliances 210, each of those home appliances and
devices 210 able to provide information on their usage and/or spending and to receive
suggested and/or automated operational modifications from a device hub or the financ ia l
institution 215.
[0045] Once the budget is set, the various home applications and devices 210 are
connected to the monthly budget established by the customer 205 at 225. The devices 210
may be individually programmed with specific instructions on how and where to
communicate. For example, the devices 210 may be programmed to communicate with a
particular device hub (e.g., device hub 102), the financial institution 215, or a website or
other location. The communication instructions may allow for two-way (or multi- wa y)
communications so that the financial institution 215 and/or a device hub may provide
instructions to the devices 210, where appropriate. In some instances, one or more of the
devices 210 may be connected to one or more different ones of the devices 210 such that
operations of the one or more and different ones of the devices 210 are symbiotic or
otherwise interrelated.
[0046] At 230, the financial institution 215 can provide real-time data to the
customer 205 based on the usage and/or spending associated with the usage of the various
devices 210. The real-time data can include general suggestions without specific reference
to the budget, or specific recommendations for modifying operations of one or more of the
devices. The real-time data can include information about current operations of the devices
210 as well as suggestions to the customer 205 as to how funds could be saved, such as
“running the thermostat at 70 degrees costs $X,” “taking a ½ hour shower costs $Y,” and
“reducing the thermostat by 3 degrees permanently will save $Z.”) The financial institutio n
215 (or the hub device 102 of FIG. 1) can compare current usage to a budgeted amount to
determine whether measures should be taken to manage and maintain the budget. In some
instances and as described above, the financial institution 215 (or the hub device 102) may
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generate one or more suggested modifications and provide them to the customer 205 at
235. These suggestions can be presented at the devices 210 themselves or may be sent to
a mobile device, inbox, or other suitable location for the customer 205 to review and, if
agreed, implement. Alternatively, the financial institution 215 (or the hub device 102) can
provide instructions to the devices 210 directly to perform automatic operational
modifications to bring the master budget into a maintained order, where those devices 210
can perform the automated operational modifications at 240.
[0047] Upon the modifications, the customer can reduce their budget based on the
real-time data, the automatic adjustments, and the suggested adjustment recommendatio ns
at 245. In some instances, the budgeted amounts may stay the same, while the amount
actually spend is lowered.
[0048] At the end of each budgetary period, a determination as to whether a total
spend on the devices 210 is lower than the spending budgeted in the master budget is made
at 250. As noted, budgetary periods may be any suitable period of time, including hourly,
daily, monthly, or other time periods. In some instances, usage information for particular
devices 210 can be used to calculate a spent amount if bills or spending amounts are not
readily available. If the total actual spend is less than the budgeted spending, the financ ia l
institution 215 can route, at 255, at least a portion of the budget savings from a designated
account associated with the master budget directly to a savings or investment account of
the customer 205. In some instances, the customer 205 may have provided instructions on
how particular funds are to be deposited or invested, including moving the funds into two
or more accounts, including accounts outside of the financial institution 215. In other
alternatives, some or all of the excess funds after a budgetary period may be fed back into
the budget to provide a budgetary cushion for the next period, or some or all of the excess
funds may be used to loosen the budget by reducing set limits on one or more of the
connected devices. In doing so, the excess funds may be used to make the next budgetary
period more comfortable for the customer by reducing the operational adjustments
suggested and/or made by the system moving forward. In some alternatives, a specific
savings amount goal may be identified prior to a budgetary period. In those instances, the
system can track and modify activities in order to meet the savings amount goal.
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[0049] When a determination is made that the actual spending is higher than the
budgeted amount, the financial institution 215 notifies the customer 205 of the over-budget
usage at 265. The notification may include, among other items, recommendations for
operational modifications, a request to modify the budget for the next period, for
authorization to allow additional automatic modifications throughout the budgetary period.
At 270, the customer 205 can receive the notification (from 265) and accept or act upon
some, none, or all of the information within the received notification.
[0050] FIG. 3 is a flowchart of an example operation for using a master budget to
compare actions performed by one or more network-connected devices and adjusting
operations of at least one other network-connected devices based thereon. For clarity of
presentation, the description that follows generally describes method 300 in the context of
the system 100 illustrated in FIG. 1. However, it will be understood that method 300 may
be performed, for example, by any other suitable system, environment, software, and
hardware, or a combination of systems, environments, software, and hardware as
appropriate.
[0051] At 305, a master budget associated with a plurality of connected devices is
identified. The master budget may be managed at a device hub or mobile device executing
an application specifically developed to interact with the plurality of connected devices.
Alternatively, the master budget may be maintained at a financial institution of a customer
associated with the master budget. The master budget can identify various budgeted bills,
activities, or actions associated with the operation of various connected devices. Further,
the connected devices are able to share or make available information on the devices’ usage
and associated costs. In some instances, the devices may determine the costs associate d
with their operation, while in others, the devices may only provide their usage amounts.
For example, a smart thermostat may be able to determine the current outside temperature,
the number of hours the air conditioner and/or heater were running, and the temperature to
which the thermostat was set. That information may be provided to a system interacting
with the master budget to determine the costs associated with those operations. In other
instances, particular devices may be able to calculate actual or estimated energy costs based
on an amount of power used multiplied by a given rate.
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[0052] At 310, usage, costs, and spending information associated with at least some
of the plurality of connected devices is collected. In some instances, the connected devices
may provide such information directly to a device or application managing the master
budget. In others, the connected devices may provide that information to a third-party or
defined repository, at which the device or application can access the information and use
in its calculations.
[0053] At 315, the actual spending and costs associated with at least one connected
device is compared to an amount budgeted for the at least one connected device. In some
instances, the comparison may occur at regular intervals, such as each hour, each day, each
week, etc. Alternatively, the comparison may instead occur in response to events, such as
when a certain amount of spending associated with the at least one connected device is
reached. The amount may be 25%, 50%, or 75% of the budgeted amount, which may
happen at an unexpected time or at a different time during a budgetary period than
expected. For example, if spending for a particular connected device reaches 50% of the
budgeted amount a week into a monthly budgetary period, one or more adjustments may
need to be made.
[0054] At 320, at least one operational adjustment for one or more connected
devices is calculated in response to the comparison. The at least one operational adjustment
may be to operations of the at least one connected device for which spending exceeded the
budgeted amount, or alternatively to another connected device among the plurality of
connected devices. A defined rule set may be used to determine the appropriate actions to
take or recommend in response to the over budget usage of particular connected devices.
By prioritizing devices, the rule sets may be able to modify the operations of a device of
relatively lower importance or preference while maintaining preferred operational statuses
of higher priority devices. Similarly, the rule set may define particular parameters for
allowed changes, such as maximum adjustments to thermostat temperatures, water
temperatures, relative lighting, and other suitable changes. Further, the rule set may define
minimum budgets associated with individual devices, groups of devices, and/or the
collective plurality of devices.

Based on requirements of the living and/or working

conditions of the household or business associated with the master budget, minimum
budgets for individual devices, related groups of devices, and/or all of the plurality of
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connected devices may be defined, where the minimum budget equals the minimum cost
of the amount needed to run the devices at their minimum required levels. These rule sets
may be defined and updated by users, or they may be default settings associated with the
devices or scenario. The rule sets may also determine whether calculated operational
adjustments are allowed to be performed automatically or if suggestions must be passed to
the customer before their implementation. The rule set can determine what is allowed
automatically and what requires customer approval and/or customer action.
[0055] At 325, a determination is made as to whether an automated adjustment is
allowed and/or enabled. In some instances, particular connected devices may not be able
to automatically modify operations, instead requiring the customer to manually perform
the action. Additionally, customers may limit via the rule set which adjustment can be
performed automatically and which are not.
[0056] In response to a determination that automated adjustments are not allowed
or enabled, method 300 continues at 330 where the recommended action is sent to the
customer suggesting that the at least one adjustment is performed. The suggestion may be
sent to a display on the particular connected device associated with the adjustment, to
another device used by the customer, such as a smartphone or tablet via a notification, or
via email or other messaging technology. The customer can then choose whether to accept
or reject the change, either by activating a corresponding button or menu item through the
presentation (and thereby authorizing the operational adjustment), or by manually using
inputs on the corresponding connected device to make the change. In some instances, the
customer may choose to perform a partial adjustment, such as changing the thermostat by
2 degrees instead of the suggested 3 degrees. Alternatively, if the user chooses not to
perform the suggested change, method 300 may return to 320 to determine an alternative
operational modification that could be made.
[0057] In response to a determination that an automated adjustment is allowed and
enabled at the connected device(s) associated with the calculated operational modificatio n,
method 300 continues at 335. At 335, a request to perform the automatic adjustment is
sent to the connected device, which may be different than the connected device associated
with the budget overage. At 340, a confirmation that the at least one automatic adjustment
is performed at the connected device is received. This confirmation can be reported back
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to the customer. In some instances, the customer may be given an opportunity to reverse
the automatic modification.
[0058] FIG. 4 is a flowchart of an example operation for automatically saving or
investing excess funds remaining from a master budget at the end of a budget period, where
the funds to be saved or invested represent at least a portion of a difference between an
actual spending amount and a budgeted spending amount. For clarity of presentation, the
description that follows generally describes method 400 in the context of the system 100
illustrated in FIG. 1. However, it will be understood that method 400 may be performed,
for example, by any other suitable system, environment, software, and hardware, or a
combination of systems, environments, software, and hardware as appropriate.
[0059] At 405, a budget period associated with the master budget is identified. The
budget period may be a regular interval, such as week, month, or quarter. Alternative ly,
the budget period may be associated with particular events or occurrences. At 410,
spending results for the plurality of connected devices are reviewed in relation to the master
budget at the end of each budget period.
[0060] At 415, a determination is made as to whether the spending over the budget
period is greater than the amount budgeted for the master budget. If so, method 400
continues at 420, where a notification of the overage is provided to the customer indicating
the budget discrepancy.

In some cases, the notification can include one or more

recommendations to reduce spending permanently, including actions and changes to
settings associated with one or more of the connected devices.
[0061] If a determination is instead made that the spent amount is less than the
budgeted amount, method 400 continues at 425. At 425, budget accounts (e.g., a checking
account) and savings and/or investment accounts associated with the customer are
identified. Additionally, one or more savings/investment rules are identified to determine
how any excess funds are to be used. At 430, funds corresponding to at least a portion of
the difference between the spent amount and budgeted amount can be moved to the
identified savings and/or investment accounts according to the defined rules. Any suitable
combination of savings and investments can be used, as well as fund transfers to nonsavings and non-investment accounts, such as student loans, mortgage accounts, credit card
accounts, or other suitable accounts. As described above, one alternative to moving funds
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to particular accounts may be to use some or all of the excess funds to provide a budgetary
cushion for the next period, or to adjust settings within the master budget to a more
comfortable level.

For example, parameters for suggesting or making an operational

adjustment to a thermostat may be lessened and/or made less reactive, allowing the
temperature to stay at a lower temperature in the summer or a higher temperature in the
winter as compared to previous months where the thermostat may be changed sooner in
reaction to other device-related spending.
[0062] The preceding figures and accompanying description illustrate example
systems, processes, and computer-implementable techniques.

While the illustrated

systems and processes contemplate using, implementing, or executing any suitable
technique for performing these and other tasks, it will be understood that these systems and
processes are for illustration purposes only and that the described or similar techniques
may be performed at any appropriate time, including concurrently, individually, or in
combination, or performed by alternative components or systems. In addition, many of the
operations in these processes may take place simultaneously, concurrently, and/or in
different orders than as shown. Moreover, the illustrated systems may use processes with
additional operations, fewer operations, and/or different operations, so long as the methods
remain appropriate.
[0063] One potential alternative implementation may include a master budget
wherein network-connected devices can be associated with different individuals to allow
allocation of costs across multiple customers. In this implementation, device usage can be
tracked across multiple individuals or entities, allowing those individuals or entities to pay
for specific device operations. When coordinating among those individuals or entities, the
master budget can be used to manage relatively balanced spending across the group.
Additionally, non-connected device costs may be included in the master budget to offset
device-based spending. For example, roommates or office coworkers may be assigned to
or associated with different connected devices, as well as static or outside costs associated
with the space such as rent. Using the master budget, rules may be enforced such that
spending is best equalized across the individuals or entities by suggesting operational
modifications based, at least in part, on the relative spending of each of the customers.
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Additionally, if certain devices associated with a particular customer are used more than
other devices, those portions of the budget can be assigned to that customer.
[0064] In a second potential implementation, the master budget can be associated
with and thereby manage actions at two or more locations or spaces. Such instances may
include a primary residence and a vacation home, where the master budget is meant to
cover usage of both locations. Because the vacation home may not be in use full-time, the
budget may be zero or near zero for the vacation home during non-vacation periods where
no costs or few costs associated with the vacation home occur. During vacations, the
master budget can change (manually or automatically) to turn the primary residence to a
reduced spending state while increasing the budget related to the vacation home. This
shifting of budgets may be done manually, or the shift may be automatic as the connected
devices identify usage at the vacation home and not the primary residence.
[0065] The operational modifications described herein may be permanent or
temporary modifications. In some instances, the modifications may last for the rest of the
budgetary period in which they were made, unless additional changes and savings have
occurred such that the temporary modifications can be removed and returned to the premodification level. In other instances, some of the modifications may be permanent until
removed or changed by the customer. This can allow the customer to elect savings over
the initial settings, thereby maintaining the savings over multiple budgetary periods. In
some instances, different modifications may be seasonal in length – e.g., changes to the air
conditioning in November can be reversed in May as temperatures rise. Further, the master
budget itself may seasonally adjust based on historical usage and/or current and upcoming
weather forecasts. Similarly, the master budget may be modified and/or adjusted based on
any suitable inputs, including weather forecasts, calendaring and schedules, and/or
commodity pricing, as appropriate.
[0066] The present solution can be applied not only in the residential space, but
also in a commercial or landlord space as well. For multi-building commercial use, as well
as for multi-tenant usage, the master budget may include a primary overall budget and a
resident- and/or tenant-specific budget. In other instances, each tenant or resident may be
associated with their own master budget, and common areas managed by the landlord or
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owner will be associated with a master budget, with each person or entity maintaini ng rules
and budgetary settings appropriate for their individual situation.
[0067] In other words, although this disclosure has been described in terms of
certain embodiments and generally associated methods, alterations and permutations of
these embodiments and methods will be apparent to those skilled in the art. Accordingly,
the above description of example embodiments does not define or constrain this disclosure.
Other changes, substitutions, and alterations are also possible without departing from the
spirit and scope of this disclosure.
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WHAT IS CLAIMED IS:
1.

A computerized method performed by one or more processors, the method

comprising:
identifying a master budget associated with a plurality of connected devices;
collecting usage information associated with at least two or more connected devices
of the plurality of the connected devices;
comparing the collected usage information to an amount budgeted for a first
connected device from the at least two or more connected devices to an amount budgeted
for the first connected device in the master budget;
in response to the comparison, calculating at least one adjustment in operation for
at least a second connected device within the plurality of connected devices based on the
usage information for the first connected device, the second connected device differe nt
from the first connected device; and
transmitting an instruction to perform the calculated at least one adjustment to the
at least second connected device.
2.

The method of claim 1, wherein the at least one adjustment includes an

instruction to modify the operational parameters of the second connected device.
3.

The method of claim 2, wherein the instruction is transmitted to the second

connected device, where the instruction is performed automatically .
4.

The method of claim 3, the method comprising receiving, from the second

connected device, a confirmation of performing the at least one adjustment.
5.

The method of claim 2, wherein the instruction is transmitted to a user

associated with the master budget, wherein the instruction includes a recommendation to
modify the operational parameters of the second connected device.
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The method of claim 1, wherein the plurality of connected devices include

a plurality of network-connected devices.
7.

The method of claim 1, where the usage information of the first connected

device includes a set of calculated cost information associated with the usage, and where in
the calculated cost information is used in the comparison to the amount budgeted for the
first connected device.
8.

The method of claim 1, wherein usage information associated with each of

the plurality of connected devices are collected by a centralized computing system, and
wherein the centralized computing system links the usage information for each of the
plurality of connected devices to the master budget.
9.

The method of claim 1, wherein the master budget is associated with a

budget period, the method comprising:
comparing an amount spent associated with the plurality of connected devices at
the end of the budget period to the master budget; and
in response to determining the amount spent is less than the budgeted amount for
the plurality of connected devices during the budget period, automatically moving funds
corresponding to at least a portion of the difference between the budgeted amount and the
amount spent from an account associated with the master budget to a pre-designated
savings or investment account.
10.

The method of claim 9, the method comprising:

in response to determining the amount spent is more than the budgeted amount for
the plurality of connected devices during the budget period, sending a notification to a user
associated with the master budget.
11.

The method of claim 1, the method comprising:

in response to the comparison, calculating at least one adjustment in operation for
a third connected device within the plurality of connected devices based on the usage
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information for the first connected device, the third connected device different from the
first and second connected device, the calculated at least one adjustment to be performed
concurrently with the calculated at least one adjustment to the second connected device ;
and
transmitting an instruction to perform the calculated at least one adjustment to the
third connected device.
12.

The method of claim 1, wherein the plurality of connected devices are

associated with at least two locations, each location remote from the other.
13.

A non-transitory, computer-readable medium storing computer-readable

instructions executable by a computer and configured to:
identify a master budget associated with a plurality of connected devices;
collect usage information associated with at least two or more connected devices of
the plurality of the connected devices;
compare the collected usage information to an amount budgeted for a first
connected device from the at least two or more connected devices to an amount budgeted
for the first connected device in the master budget;
in response to the comparison, calculate at least one adjustment in operation for at
least a second connected device within the plurality of connected devices based on the
usage information for the first connected device, the second connected device differe nt
from the first connected device; and
transmit an instruction to perform the calculated at least one adjustment to the at
least second connected device.
14.

The medium of claim 13, wherein the at least one adjustment includes an

instruction to modify the operational parameters of the second connected device, and
wherein the instruction is transmitted to the second connected device, where the instructio n
is performed automatically without customer interaction.
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The medium of claim 13, where the usage information of the first connected

device includes a set of calculated cost information associated with the usage, and wherein
the calculated cost information is used in the comparison to the amount budgeted for the
first connected device.
16.

The medium of claim 13, wherein usage information associated with each

of the plurality of connected devices are collected by a centralized computing system, and
wherein the centralized computing system links the usage information for each of the
plurality of connected devices to the master budget.
17.

The medium of claim 13, wherein the master budget is associated with a

budget period, the instructions executable by a computer and configured to:
compare an amount spent associated with the plurality of connected devices at the
end of the budget period to the master budget; and
in response to determining the amount spent is less than the budgeted amount for
the plurality of connected devices during the budget period, automatically move funds
corresponding to at least a portion of the difference between the budgeted amount and the
amount spent from an account associated with the master budget to a pre-designated
savings or investment account.
18.

The medium claim 17, the instructions executable by a computer and

configured to:
in response to determining the amount spent is more than the budgeted amount for
the plurality of connected devices during the budget period, send a notification to a user
associated with the master budget.
19.

The medium of claim 13, the instructions executable by a computer and

configured to:
in response to the comparison, calculate at least one adjustment in operation for a
third connected device within the plurality of connected devices based on the usage
information for the first connected device, the third connected device different from the
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first and second connected device, the calculated at least one adjustment to be performed
concurrently with the calculated at least one adjustment to the second connected device ;
and
transmit an instruction to perform the calculated at least one adjustment to the third
connected device.
20.

A system comprising:

a memory;
at least one hardware processor interoperably coupled with the memory and
configured to:
identify a master budget associated with a plurality of connected devices;
collect usage information associated with at least two or more connected
devices of the plurality of the connected devices;
compare the collected usage information to an amount budgeted for a first
connected device from the at least two or more connected devices to an amount budgeted
for the first connected device in the master budget;
in response to the comparison, calculate at least one adjustment in operation
for at least a second connected device within the plurality of connected devices based on
the usage information for the first connected device, the second connected device differe nt
from the first connected device; and
transmit an instruction to perform the calculated at least one adjustment to
the at least second connected device.
21.

The system of claim 20, wherein the at least one adjustment includes an

instruction to modify the operational parameters of the second connected device, and
wherein the instruction is transmitted to the second connected device, where the instructio n
is performed automatically without customer interaction.
22.

The system of claim 20, wherein the master budget is associated with a

budget period, the instructions executable by a computer and configured to:
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compare an amount spent associated with the plurality of connected devices at the
end of the budget period to the master budget; and
in response to determining the amount spent is less than the budgeted amount for
the plurality of connected devices during the budget period, automatically move funds
corresponding to at least a portion of the difference between the budgeted amount and the
amount spent from an account associated with the master budget to a pre-designated
savings or investment account.
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ABSTRACT
[0068] The present disclosure involves systems and computer impleme nted
methods for implementing a budget and adjusting spending based on information received
from a plurality of network-connected devices. One example method is performed by
identifying a master budget associated with a plurality of connected devices, collecting
usage information associated with two or more connected devices of the plurality, and
comparing the collected usage information to an amount budgeted for a first connected
device from the two or more connected devices to an amount budgeted for the first
connected device. In response to the comparison, at least one adjustment in operation for
at least a second connected device different from the first connected device within the
plurality of connected devices is calculated based on the usage information for the first
connected device. An instruction to perform the calculated at least one adjustment is
transmitted to the at least second connected device.
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