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BUILDING MANAGEMENT SYSTEM WITH PRIORITY ARRAY
PREVIEW INTERFACE

CROSS-REFERENCE TO RELATED PATENT APPLICATION

{0001] This application claims the benetit of and priority to U.S. Provisional Patent
Application No. 62/426,209 filed November 23, 2016, the entire disclosure of which is

incorporated by reference herein.
BACKGROUND

{0002] The present disclosure relates generally to building management systeros. A
building management system (BMS} is, in general, a system of devices contigured to control,
monitor, and manage equipment in or around a building or building area. A BMS can
include, for example, a HVAC system, a security system, a lighting system, a fire alerting
system, any other system that is capable of managing building functions or devices, or any
combination thereof.

{8003] A BMS typically monitors and controls many different data points. Data pointsina
BMS can include, for example, measured values, calculated values, setpoints, operating
parameters, or other types of data which can be used to monitor and conirol the BMS. Data
points can be represented as data objects (e.g., BACnet objects, point objects, etc ) which
have a variety of attributes describing the data point {e.g., present value, source I, unit of
measure, etc. ). Some data points can be set or adjusted by multiple different systems or
devices, which can lead to conflicts in the value of the data point. It can be difficult and

challenging to manage data points in a BMS.
SUMMARY

{06004] One implementation of the present disclosure is a building management system
including a controller for one or more devices of the building management system and a
system manager communicably coupled to the controller. The controller includes a priority
array for a point object managed by the controller. The priority array includes a plurality of
commands for the point object and defines a priority of each command. The system manager
is configured to retrieve the priority array from the controller, generate a user interface

identifying the plurality of commands in the priority array and the priority of each command,
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receive a new command from a user, and update the user interface to include a preview of the
priority array indicating how the priority array would change if the new command were

applied to the priority array.

{0005]  In some embodiments, the system manager is configured to apply the new command
to the priority array. The new command may cause the controller to adjust an operation of
the one or more devices. The systern manager can be configured to present the preview of
the priority array to the user before the new command is applied to the priority array to allow

the user to preview an effect of the new command betfore the new command takes effect.

{0006] In some embodiments, the system manager is configured to deterroine which of the
plurality of commands in the priority array would have a highest priority if the new command
were applied to the priority array update the preview of the priority array to indicate which of

the plurality of commands in the priority array would have the highest priority.

{0007] In some embodiments, the system manager is configured to determine whether the
new command is the command that would have the highest priority and, in response to a
determination that the new command would not have the highest priority, update the user
interface to include a notification that the new command will not affect an operation of the

controller because another command in the priority array has a higher priority.

{0008] In some embodiments, the new command is a command to adjust a value of the
point object. In some embeodiments, the system manager 15 contigured to 1dentify one or
more of the plurality of commands in the priority array that would be bypassed or deleted as a
result of applying the new command to the priority array and update the preview of the
priority array to indicate which of the plurality of commands in the priority array would be
bypassed or deleted. In some embodiments, the system manager s configured to identity a
priority of the new command relative to each of the plurality of commands in the priority
array and update the preview of the priority array to indicate the priority of the new command

relative to each of the plurality of commands in the priority array.

i8009] In some embodiments, the new command is a command to refease one or more of
the plurality of commands in the priority array. In some embodiments, the system manager is
configured to identify one or more of the plurality of commands in the priority array that
would be deleted as a result of applying the new command to the priority array and update
the preview of the priority array to indicate which of the plurality of commands in the priority

array would be deleted.
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{8010] In some embodiments, the user interface comprises, for each command in the

priority array, an indication of a user that issued the command.

{0011] Another implementation of the present disclosure is a method for previewing
changes to a priority array in a building management system. The method includes retrieving
a priority array from a controller for one or more devices of the building management system.
The priority array includes a plurality of commands for a point object managed by the
controller and defines a priority of each command. The method includes generating a user
interface identifying the plurality of commands in the priority array and the priority of each
command, receiving a new command from a user, and updating the user interface to include a
preview of the priority array indicating how the priority array would change if the new

command were applied to the priority array.

i8012] In some embodiments, the method includes applying the new command to the

priority array. The new comumand may cause the controller to adjust an operation of the one
or more devices. The method may include presenting the preview of the priority array to the
user before the new command 1s applied to the priority array to allow the user to preview an

effect of the new command before the new command takes effect.

i8013] In some embodiments, the method includes determining which of the plurality of
commands in the priority array would have a highest priority if the new command were
applied to the priority array updating the preview of the priority array to indicate which of the

plurality of commands in the priority array would have the highest prionty.

{8014] Insome embodiments, the method includes determining whether the new command
is the command that would have the highest priority and, in response to a determination that

the new command would not have the highest priority, updating the user interface to include

a notification that the new command will not affect an operation of the controller because

another command in the priority array has a higher priority.

{8013] Insome embodiments, the new command is a command to adjust a value of the
point object. In some embodiments, the method includes identifving one or more of the
plurality of commands in the priority array that would be bypassed or deleted as a result of
applying the new command to the priority array and updating the preview of the priority
array to indicate which of the plurality of commands in the priority array would be bypassed
or deleted. In some embodiments, the method includes identifying a priority of the new
command relative to each of the plurality of commands in the priority array and updating the

3
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preview of the priority array to indicate the priority of the new command relative to each of

the plarality of commands in the priority array.

{0016] In some embodiments, the new command is a2 command to release one or more of
the plurality of commands in the priority array. In some embodiments, the method includes
identifying one or more of the plurality of commands in the priority array that would be
deleted as a result of applying the new command to the priority array and updating the
preview of the priority array to indicate which of the plurality of commands in the priority

array would be deleted.

{0017] In some embodiments, the user interface includes, for each cormmmand in the priority

array, an indication of a user that issued the command

{0018] Those skilled in the art will appreciate that the summary is llustrative only and is
not intended fo be in any way limiting. Other aspects, inventive features, and advantages of
the devices and/or processes described herein, as defined solely by the claims, will become
apparent in the detailed description set forth herein and taken in conjunction with the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

{06019} FIG. 1 is a drawing of a building equipped with a BMS, according to an exemplary

embodiment.

{8020] FIG 21is a block diagram of a BMS which can be used to monitor and control the

building of FIG. 1, according to an exemplary embodiment.

{0021] FIG 3 1s a block diagram illustrating the system manager and controller of FIG. 2 in

greater detatl, according to an exemplary embodiment.

{06022] FIG. 4is a drawing of a user interface displaying a priority array for a point object,

according to an exemplary embodiment.

{8023] FIG. S is a drawing of the user interface of FIG. 4 displaying a preview of how the
priority array would be affected by a user adjustment to the commands in the priority array,
according to an exemplary embodiment.

{6024] FIG. 61s a drawing of the user interface of FIG. 4 displaying a preview of how the
priority array would be affected by a user releasing a command in the priority array,

according to an exemplary embodiment.
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{8023] FIG. 7 is a tlowchart of a process tor adjusting and previewing a priority array fora

point object, according to an exemplary embodiment,
DETAHLED DESCRIPTION

{8026] Referring generally to the figures, a priority array for a point object in a BMS is
described, and more particularly a user interface for presenting priority array informationto a
user is described. The point object can include any of a variety of data objects (e.g., BACnet
objects) that represent a particular data point in the BMS (e.g., a setpoint, an operating
parameter, an operating mode, etc.). In some embodiments, the point objectis used by a
controlier in the BMS to monitor and control the BMS. A priornity array for a point object
may generally include a plurality of commands or settings, each command or setting
corresponding with a different priority or rank. The systems and methods described herein
allow a user to view the priority array for a point object, allowing the user to see how the
operation of the controller using the point object may be impacted based on a user input

and/or the conditions in the building area.

{0027]  As one example, a setpoint object may be used by a controller for controlling the
temperature of an area or room in a building. Each command in a priority array for the
setpoint object oay include a different setpoints, each command relating to e.g., a default
setting, a specific setpoint for a given time of day, a specific setpoint based on occupancy of
the area, a specific setpoint specified by a user, etc. The controller may determine which
command to use based on the priority rank of each command and the current conditions in the
building area. As described in the present disclosure, the user may be presented with such
information, allowing the user to view how the controller controls the building area and the

impact of user input (and other conditions) on the controller and priority array.

{0028] In one embodiment, the systems and methods herein may be applicable for a
controller for an HVAC device. For example, a controller for adjusting the temperature of
one or more rooms in a building may use the priority array as described in the present
disclosure to control the temperature. While a temperature controller is generally described
in the present disclosure, it should be understood that in various embodiments, the priornty
array described herein may be iroplemented for any type of controller and/or data point in any

type of environment or management system.

(W4
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{0029] Referring now to FIG. 1, an exemplary building and HVAC system in which the
systems and methods of the present invention can be implemented are shown, according to an
exeraplary embodiment. The building and HVAC system of FIG. 1 is provided as an
example environment in which a priority array may be implemented for a controller of the

HVAC system.

{803¢] InFIG 1, a perspective view of a building 10 is shown. Building 10 15 served by a
HVAC system 100. HVAC system 100 can include a plurality of HVAC devices (e.g.,
heaters, chillers, air handling units, pumps, fans, thermal energy storage, etc.} configured to
provide heating, cooling, ventilation, or other services for building 10. For example, HVAC
system 100 is shown to include a waterside system 120 and an airside system 130, Waterside
system 120 can provide a heated or chilled fluid to an air handling unit of atrside system 130,
Airside system 130 can use the heated or chilled fluid to heat or cool an airtlow provided to

building 10.

{0031] HVAC system 100 is shown to include a chiller 102, a boiler 104, and a roottop air
handling unit (AHU} 106. Waterside system 120 can use boiler 104 and chiller 102 to heat or
cool a working fluid {e.g., water, glvcol, etc.} and can circulate the working fluid to AHU
106. In various embodiments, the HVAC devices of waterside system 120 can be located in
or around building 10 (as shown in FIG. 1) or at an offsite location such as a central plant
{e.g., a chiller plant, a steam plant, a heat plant, etc.}. The working fluid can be heated in
boiter 104 or cooled in chiller 102, depending on whether heating or cooling is required in
building 10. Boiler 104 can add heat to the circulated fluid, for example, by burning a
combustible material (e g., natural gas) or using an electric heating element. Chiller 102 can
place the circulated fluid in a heat exchange relationship with another fluid (e.g., a
refrigerant} in a heat exchanger {(e.g., an evaporator) to absorb heat from the circulated fluid.
The working fluid from chiller 102 and/or boiler 104 can be transported to AHU 106 via

piping 108.

{0032] AHU 106 can place the working thnd in a heat exchange relationship with an
airfiow passing through AHU 106 {e.g., via one or more stages of cooling coils and/or
heating cotls). The airflow can be, for example, outside air, return air from within building
10, or a combination of both. AHU 106 can transfer heat between the airflow and the
working fluid to provide heating or cooling for the airflow. For example, AHU 106 can

include one or more fans or blowers configured to pass the airflow over or through a heat
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exchanger containing the working fluid. The working fluid can then return to chiller 102 or
boiter 104 via piping 110.

{0033] Airside system 130 can deliver the airflow supplied by AHU 106 (i ¢, the supply
airflow) to building 10 via air supply ducts 112 and can provide return air from building 10 to
AHU 106 via air return ducts 114, In some embodiments, airside system 130 includes
multiple variable air volume (VAV) units 116, For example, airside system 130 i3 shown to
include a separate VAV unit 116 on each floor or zone of building 10. VAV units 116 can
include dampers or other flow control elements that can be operated to control an amount of
the supply airflow provided to individual zones of building 10, In other embodiments, airside
system 130 delivers the supply airflow into one or more zones of building 10 (e.g., via supply
ducts 112) without using intermediate VAV units 116 or other flow control elements. AHU
106 can include various sensors {e.g., temperature sensors, pressure sensors, etc.) configured
to measure attributes of the supply airflow. AHU 106 can receive input from sensors located
within AHU 106 and/or within the building zone and can adjust the flow rate, temperature, or
other attributes of the supply airflow through AHU 106 to achieve setpoint conditions for the

building zone.

{0034] Referring now to FIG. 2, a block diagram of an example BMS 200 is shown,
according to an exemplary embodiment. A BMS 15, in general, a system of devices
configured to control, monitor, and manage equipment in or around a building or building
area. A BMS can include, for example, a HVAC system, a security system, a lighting
system, a fire alerting system, any other system that is capable of managing building
functions or devices, or any combination thereof. BMS 200 can be used to monitor and

control the various types of BMS devices, such as HVAC system 100,

{06035]  In brief overview, BMS 200 provides a system architecture that facilitates various
features such as equipruent discovery, communications between equipment, equiproent model
distribution, and the like. BMS 200 may communicate with the controllers of the various
devices in the BMS across multiple different communications busses and across multiple
different communications protocols. BMS 200 is shown to include a system manager 202
System manager 202 may communicate with a client device 204 {e.g., a user device, desktop
computer, laptop computer, mobile device, computer server with a user interface, tablet,
smartphone, or any other type of mobile or non-mobile device) via a data communications

link (e.g., BACnet IP, Ethernet, wired or wireless communications, etc.}. System manager
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202 can provide a user interface to client devices 204 which allows users to monitor and/or
control BMS 200 via client devices 204. For example, referring to the present disclosure, a
user may view the status of a priority array for a given controller via system manager 202 and

client device 204,

16036] In various embodiments, BMS 200 includes a plurality of controllers 206.
Controllers 206 may generally control various devices and facilitate communications between
devices in a particular zone or area. System manager 202 may be connected with controllers
206 via a plurality of buses which may include a variety of commununications hardware (e.g.,
wire, optical fiber, terminals, etc.) for facilitating the communications via any type of wired
or wireless communications protocol. Each bus connecting a controller 206 with system
manager 202 may have its own communications protocol. BMS 200 may further includes

busses connecting each device with its corresponding controller 206.

{0037] Controllers 206 may be configured to monitor and command various one or more
devices in BMS 200. In some embodiments, each controller 206 monitors and commands a
device in a particular area, and connects the device to the rest of the BMS 200 and system
manager 202 in particular. Each area or zone a controller may be responsible for may include
a plurality of devices such as one or more zone controllers, dampers, RTUs, sensors,
actuators, chillers, heaters, fans, pumps, ete. Controiler 206 may communicate with the
individual devices via any type of communications protocol. It should be understood that the
configuration of controllers and devices in BMS 200 may vary without departing from the

scope of the present disclosure.

{0038] Each controller 206 may monitor and control a different building area and the one or
more devices therein. Controller 206 may generally use the inputs provided by the various
devices (e.g., temperature sensors, humidity sensors, occupancy sensors, etc.) and inputs from
system manager 202 and/user client device 204 to monitor and control a building area. For
example, a controller 206 can use a temperature input received from networked sensors as
feedback in a temperature control algorithm. Controller 206 may use various types of control
algorithms (e.g., state-based algorithms, extremum seeking control (ESC) algorithms,
proportional-integral (PI} control algorithms, proportional-integral-derivative (PID) control
algorithms, model predictive control (MPC) algorithms, feedback control algorithms, etc.) to
control a variable state or condition (e.g., temperature, humidity, airflow, lighting, etc }ina

building or area within the building.
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{0039] As one example, a controller 206 may control various elernents of an HVAC
system. An HVAC system may include, for example, an AHU (as described in FIG. 1) which
may vary the amount of outside air and return air used for heating or cooling a building area.
The AHU can receive return air via a return air duct and can deliver supply air to a building
area via a supply air duct. The AHU can operate one or more dampers {(e.g., exhaust air
damper, mixing damper, outside air damper, etc.) to control the amount of outside air and
return air combined to create the supply air. Each damper can be operated by an actuator,
and each actuator may be controlled by controller 206 accordingly. The AHU can further
include a cooling coil and heating cotl to heat or cool the air, and one or more fans to force
the air through the coils. The AHU can further include roultiple valves to control the flow of
chilled fluid or heated fluid in the unit, controlling the cooling or heating of the supply air.
Controller 206 may use one or more control algorithms (e.g., state-based algorithms,
extremum seeking control (ESC} algorithms, proportional-integral (PI} control algorithms,
proportional-integral-dernivative (PID) control algorithms, model predictive control (MPC)
algorithims, feedback control algorithms, etc. ) to control the actuators, coils, fans, valves, and
other components of the AHU. More particularly, referring to the present disclosure, each
command in a priority array for a controller 206 may include a control algorithm inchuding

settings for controlling the actuators, coils, fans, valves, and other components of the AHU.

{0040] Referring to FIG. 3, a block diagram of system manager 202 and controller 206 13
shown in greater detail. More particularly, FIG. 3 illustrates a block diagram of a system for
implementing a priority array for operation of a controller 206. As described above, a
priofity array may include a plurality of commands or settings for a controller 206. Each
command includes a setpoint and one or more conditions for executing the command. As
shown in FIG. 3, the priority array may be stored and implemented within controller 206; it
should be understood that the embodiment shown in FIG. 3 is not limiting. For example, in
other embodiments, the priority array may be implemented within system manager 202,
which may recetve various sensor inputs from controller 206 and use the sensor inputs along
with inputs from client device 204 to determine settings for controller 206. As another
example, BMS 200 mayv not include a system manager 202 and each controller may
implement its priority array locally, with input from client device 204, Further, activities
executed in systems manager 202 may be implemented in a controller 206 or vice versa.
{06041} As described above, controller 206 is configured to control the operation of devices
in a building area or zone based on a priority array. The priornity array includes multiple

9
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commands, each command including a setpoint and one or more conditions for executing the
command. Controller 206 may choose which command to execute based on various inputs

and the rank/priority of each coramand.

{0042] Controller 206 is shown to include a priority array 312, Priority array 312 includes
a phurality of commands, each command relating to unique settings for one or more devices.
For example, if controller 206 is configured to control a temperature in a building area, each
command stored in priority array 312 may specify a setpoint temperature value along with
one or more conditions that may cause the particular command to be used by controller 206,
The conditions may include a status of a building area, such as if the building area is empty
or occupied or if an important function is taking place in the building area. For example, the
conditions may tndicate it controller 206 needs to adjust operation {e.g., heat or cool an area)
to accommodate people present in the building area, or to adjust for optimal energy usage in

the butlding area.

{0043] Fach command in priority array 312 may generally inchude a rank 314, a description
316, and a setpoint 318, The rank 314 specifies the priority of each command (i.e, which
command should supersede other commands when both commands are applicable). For
example, one command may relate to a default temperature setting for an energy conversation
mode, while a second command may relate to a minimum temperature setting. The second
command may have a higher priority or rank, indicating that the second command takes
precedence in the priority array when the temperature 1s too low. The rank 314 of each
command may vary based on the importance of the conditions (e.g., higher ranks may be
given to commands that have a larger impact on operations within a building, or to user-given
commands). In one embodiment, rank 314 may be a value from 1 to 16, with 1 being the
highest priority and 16 the lowest. Of course, in other embodiments, the values (and number

of values) used to represent a rank for a given command may vary.

i8044] Some commands in priority array 312 may be considered automatic. If a condition
for a command reaches a threshold value, the command may be automatically triggered by
priofity array 312 based on its high rank. For example, if the temperature in a given area falls
below a threshold value, a heating command with a very high rank may be automatically

triggered by controller 206.

{8045] The description 316 identifies the one or more conditions that may cause the

command to be used by controller 206, This description may be provided to a user via a

10
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client device, as shown in FIGS. 4-6 below. The setpoint 318 indicates the setting to be
achieved by controller 206, Setpoint 318 may be a single value or may be multiple values

that are part of a control algorithm.

{0046] FEach command in priority array 312 may be stored in controller 206, and the
decision of which command takes priority may vary based on input from various sensors and
devices in the building area, and on input from a user via a client device. In some

embodiments, commands may be pre-programmed or pre-stored in controller 206, and

)
controller 206 can subsequently choose which command in the priority array to use based on
sensor and user inputs. Controller 206 may further receive commands from client device
204, and may add the commands to priority array 312 (either temporarily or permanently}.
Controlier 206 and priority array 312 may include any number of pre-stored commands, user-

provided commands, and override commands, and it should be understood that the creation of

such commands is not limiting to the present disclosure.

{6047] The following are example conditions that may be associated with a command
implementable by controller 206. The following list 1s not limiting and is only intended to

provide example commands that may be part of a priority array.

- [0048] Ovemride command: An override command may be a command provided by
a user via a user interface, as described below. The override command may include a

user-spectfied setting,

- f0049] User adjustment: The user may provide an adjustment to a current
temperature 1n an area. For example, the user may wish to raise or lower the
temperature of a room by one or two degrees. One or more commands in the priority

array may relate to such changes.

- [0806306] Temperature: Based on an input from a teraperature sensor, controtler 206
may wish to heat or cool a building area. A command with a corresponding rank may
be chosen by controller 206 from priority array 312, For exarple, if equipment or
objects in an area require a minimum or maximum temperature, controller 206 may
select a command in the priority array to prevent the minimum or maximum from

being reached.

- f0081] Occupancy: Based on the number of occupants in an area, or if the area is

occupied at all, controller 206 roay wish to heat or cool a building area. A command

i1
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with a corresponding rank may be chosen by controller 206 from priority array 312,
For example, for an occupied area, a command with a higher priority rank associated
with occupancy may be chosen, while for an unoccupied area, a lower priority ranked

command may be chosen}.

- f0082] Release: The user may “release” a current setting or command. For
example, if the user has provided a manually-entered setting, the user may
subsequently “release” the command, causing controller 206 to retrieve a lower

ranked command from priority array 312.

- J00633] Deviceresetting: It a device tor controlling the temperature 1n an area is
reset, upon rebooting, controller 206 may select a command from priority array 312
corresponding with the state of the device, allowing the temperature in the building

area to stabilize.

i0054] Controller 206 may further include various modules for enabling communications
and control of one or more devices. Further, controller 206 may store equipment models
which generally detail the various equipment under control of controlier 206. In one
embodiment, controller 206 can create BACunet objects, each object having one or more
properties or settings that define a current status of an equipment to controller 206.
Controller 206 may control each individual equipment or device by through the BACnet

object.

{0055] System manager 202 may generally include a communications interface 308 for
facilitating communications between the system manager and external systems, devices, or
applications. For example, communications interface 308 can facilitate communications with
client device 204, monitoring and reporting applications for a building area, enterprise control
applications, remote systems and applications, and/or other external systems or devices for
allowing user control, monitoring, and adjustment to BMS 200 and/or system manager 202.
For example, a monitoring system or application may provide settings to system manager 202
via comnuunications interface 308 that may cause a selection of a different command in a
priority array of a controller. Communications interface 308 may include wired or wireless
interfaces for communicating via any protocol with any type of device {(e.g., a port for
sending and recetving data via an Ethernet-based hink, cellular transcetvers for sending and
receiving data from a mobile phone, a power line communications interface, a wireless

interface, etc.).
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{8056] System manager 202 1s shown to include a processing circunt 302 including a
processor 304 and memory 306, Processor 304 can be a general purpose or specific purpose
processor, an application specific integrated circuit (ASIC), one or more field programmable
gate arrays (FPGAs), a group of processing components, or other suitable processing
components. Processor 304 is configured to execute computer code or instructions stored in
memory 306 or received from other computer readable media (e.g., CDROM, network
storage, a remote server, etc. ). Memory 306 can include one or more devices (e.g., memory
units, memory devices, storage devices, etc.) for storing data and/or computer code for
completing and/or facilitating the various processes described in the present disclosure.
Memory 306 can include random access memory (RAM), read-only memory (ROM), hard
drive storage, temporary storage, non-volatile memory, flash memory, optical memory, or
any other suitable memory for storing software objects and/or computer instructions.
Memory 306 can include database components, object code components, script components,
or any other type of information structure for supporting the various activities and
information structures described in the present disclosure. Memory 306 can be
communicably connected to processor 304 via processing circuit 302 and can include
computer code for executing (e.g., by processor 304) one or more processes described herein.
When processor 304 executes instructions stored in memory 306, processor 304 generally
configures system manager 202 (and more particularly processing circuit 302} to complete

such activities.

{0057] Memory 306 is shown to mnclude a user interface (UT) module 310 configured to
generate a user interface for client device 204, Ul module 310 may generate a user interface
allowing a user to view priority array information for a given controller. Referring also to

FIGS. 4-6, example user interfaces that may be generated by Ul module 310 are shown.

{0058] As described above, the user interfaces generated by system manager 202 and more
particularly Ul module 310 may allow the user to view the impact of a command on the
operation of controlier 206 and the condition of a building area as a whole. The user may
provide a command through client device 204 such as raising or lowering the temperature of
the building area. After entering the command, the user interface generated by Ul module
310 may present to the user how the command impacts the priority array for the controller
responsible for the teraperature of the building area. For example, the user interface may
show which commands in the priority array are being superseded by the user-generated
command. Further, if a command in the priority array has a higher rank than the command

13
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provided by the user, the user may receive such an indication via the user interface. This may
generally make the user aware as to how the command he or she is providing will impact the
priority array, controller, and building area. For exaruple, the user may see that the command
may put undue stress on the various devices or cause extreme energy usage, ot the user may
see that one or more commands usually executed by the controller may be superseded by the

user-entered command.

18059] Referring to FIG. 4, Ul module 310 may present user interface 400 on client device
204 to the user detailing the current status of a priority array 402 of the controller. For
example, in priority array 402, three commands are shown: a first command 404 for an
override command (i.¢., a manually entered temperature setpoint from a user), a second
command 4006 labeled “Temp SP OAT” (relating to a temperature setpoint based on the
outside air temperature), and a third command 408 labeled “OAT-Reset” (relatingto a
temperature setpoint based on the changing outside air temperature). Each command may be
triggered based on ditferent conditions (e.g., command 408 may only be chosen if a
significant enough change 1n outside air temperature based on the time of year is detected,
while command 406 may be chosen based on more short-term considerations), and may be
associated with a corresponding rank (e g., commands with a higher rank may be more
reactionary while commands with a lower rank may be more seasonal}. User interface 400 is

shown to indicate that command 404 is currently being followed by controlier 206.

{0060] In user interface 400, priority array 402 currently indicates that override comamand
404 with a rank of § is currently in control (i.e., controller 206 is currently controlling the
devices in the area to cause the temperature to be at 100 °F). For example, interface 400 can
highlight, outline, color/shade, or otherwise indicate the command currently in control.
Override command 404 is shown as having a higher rank than the other commands that can
currently be active. The list of commands shown in priority array 402 may vary based on the
commands that are currently available or valid to controller 206, For example, some
commands may not be applicable based on the current status of the building area (e g,
conditional commands relating to room occupancy or temperature for which the condition is
not currently satistied). Priority array 402 15 shown to only display three available
commands, while other commands stored in the priority array are not applicable given the

current status of the building area and therefore not shown.
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{8061] User interface 400 includes a field 410 from which a user may select a command.
Using field 410, the user may begin to enter a new command, such as an adjustment in
ternperature in the building area, the release of a command in priority array 402, or the like.
Referring also to FIG. 5 and user interface 500, the user is shown to have selected the adjust
command 502, which allows the user to enter a new temperature setpoint. User interface 500
is shown displaying a preview of how priority array S08 would be affected by a user

adjustment to the commands in priority array 508,

{0062] As shown in field 504, the user has entered a new temperature setpoint of 120 °F,
compared to the current temperature setpoint of 100 °F. User interface 500 is shown to
include multiple Ul elements 506 for entering the new temperature setpoint. In various
embodiments, the user may enter new setpoint via any number of Ul elements or input

devices (e.g., keyboard, mouse, touchscreen, etc ).

{0063] In the example of FIG. S, the user has entered a temperature setpoint that has a
greater value {e.g., 120 °F) than all other setpoints displayed in priority array 402, Priority
array 508 of user interface 500 1s shown to display a new command 510 labeled “default”
which represents the new temperature setpoint just entered by the user. Since the new
temperature setpoint was entered by the user and is not based on any current condition of the
building area, the command associated with the temperature setpoint is given the fowest
priority {16 in the example of FIG. 5). User interface 500 may indicate to the user that new
command 510 has a lower priority by the position of command 510 (e.g, below the other

commands}) and/or the rank associated with command 510 {e.g, rank 16).

18064] User interface 500 may indicate that entering the command 510 would cause
controtler 206 to bypass or delete other commands in the priority queue. For example,
raising the temperature to 120 °F would cause controller 206 to bypass multiple commands
which instruct controller 206 to keep the temperature of the building area at 109 °F or 111 °F.
Commands which are bypassed or deleted can be shown in strikethrough, transhicent text,
colored text, or otherwise indicated as commands which will be removed from priority array
508 if command 510 1s saved. By presenting priority array 508 and new command 510 in
such a manner, the user may see that the temperature setting that he or she entered has a

relatively dramatic effect on the operation of controller 206.

{8065] User interface 500 may include a save button 512 and cancel button 514 that allows

the user to save a command (thereby causing the command to be implemented by controller
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206) or to cancel a cormmand {causing controller 206 to return to normal operation and

controlling the temperature of the building area based on its control algorithm).

{0066] Referring now to user interface 600 of FIG. 6, the user has selected the release
command from field 410 of user interface 400. User interface 000 is shown displaying a
preview of how priority array 602 would be affected by a user releasing a command in
priority array 602. The release command may generally relate to requesting that the
controlier release the current command being followed, and to follow another command with
a lower priority. In the example of FIG. 6, the release command may cause command 604
{the override command) of priority array 602 to be released, and for the next highest priority
command 606 to be followed instead by controller 206. By presenting user interface 600 to
the user, the user can see the impact of causing the controller to no longer follow override
command 604, as well as showing the next command that would be followed by the

coniroller.

{0067] The user interfaces of FIGS. 4-6 generally allow the user to see the impact of a user-
entered command on the operation of controller 206, For example, when a user enters a
command with an outlier value (such as shown in FIG. 5), the user may see that a number of
pre-entered commands would be bypassed in order for the user-entered command to be
followed. The user may reconsider the value before confirming his or her command to
system manager 202, As another example, when the user wishes to release the current
command or control algorithm for the controller, the user may see which other commands or
default settings would then be followed by the controller in the future. The user interfaces of
FIGS. 4-6 allow the user to see the impact of the changes before (or without) providing the
commands for execution by controller 206, For example, a preview of the priority array,
including the changes, can be shown to the user before the changes are written to the priority

areay.

{8068] Referring now to FIG. 7, a flowchart of a process 700 for providing a priority array
user interface to a user is shown, according to an exemplary embodiment. Process 700 may
be executed by, for example, system manager 202 and more particularly Ul module 310
Process 700 generally includes presenting priority array information for a point object to the
user, and providing the user with an impact of a user-generated command to the priority array

and the point object.
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{8069] Process 700 includes retrieving a priority array for a point object (block 702) and
presenting a user interface including the priority array information (block 704). In some
embodiments, block 702 includes retrieving the priority array from controller 206 via one or
more communication methods between system manager 202 and controller 206 as described
above, or system manager 202 may store the priority array itself. The user interface 1s
generated based on the priority array and presented to the user on a client device as described

ahove.

{6078] Process 700 further includes receiving a command from the user (block 706} and
generating a preview of the priority array showing changes to the priority array based on the
command (block 708). For example, block 706 may include the user entering a new
command for the controller to follow, such as a change in a current temperature setpoint.
System manager 202 may receive the new command and determine one or more commands
in the priority array that would be impacted by the new command. For example, system
manager 202 may identify which commands would be skipped or passed over in order to
execute the new command at the controller. Process 700 is shown to include updating the
priority array in the user interface to display the preview of the priority array (block 710).
Block 710 may include adding or modifying any number of user interface features that

highlight which commands are impacted by the new command entered by the user.

{0071} Process 700 may further include one or more steps for confirming the new
command. For example, after viewing the impact of the new coromand on the operation of a
controller, the user may choose to confirm the new command or cancel the new command.
Process 700 may further include various steps for adjusting the user interface to reflect the

possible changes in the operation of the controlier.

{06072} The construction and arrangement of the systems and methods as shown in the
vartous exemplary embodiments are iHustrative only. Although only a few embodiments
have been described in detail in this disclosure, many modifications are possible (e.g,,
variations in sizes, dimensions, structures, shapes and proportions of the various elements,
values of parameters, mounting arrangements, use of materials, colors, orientations, etc.).
For example, the position of elements may be reversed or otherwise varied and the nature or
number of discrete elements or positions may be altered or varied. Accordingly, all such
modifications are intended to be included within the scope of the present disclosure. The

order or sequence of any process or method steps may be varied or re-sequenced according to
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alternative embodiments. Other substitutions, modifications, changes, and omissions may be
made in the design, operating conditions and arrangement of the exemplary embodiments

without departing from the scope of the present disclosure.

{6073] The present disclosure contemplates methods, systems and program products on any
machine-readable media for accomplishing various operations. The embodiments of the
present disclosure may be implemented using existing computer processors, or by a special
purpose computer processor for an appropriate system, incorporated for this or another
purpose, or by a hardwired system. Embodiments within the scope of the present disclosure
include program products comprising machine-readable media for carrying or having
machine-executable instructions or data structures stored thereon. Such machine-readable
media can be any available media that can be accessed by a general purpose or special
purpose computer or other machine with a processor. By way of example, such machine-
readable media can include RAM, ROM, EPROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage devices, or any other medium which
can be used to carry or store desired program code in the form of machine-executable
instructions or data structures and which can be accessed by a general purpose or special
purpose computer or other rnachine with a processor. Combinations of the above are also
included within the scope of machine-readable media. Machine-executable instructions
include, for example, instructions and data which cause a general purpose computer, special
purpose computer, or special purpose processing machines to perform a certain function or

group of functions.

{0074] Although the figures show a specific order of method steps, the order of the steps
may differ from what is depicted. Also two or more steps may be performed concurrently or
with partial concurrence. Such variation will depend on the software and hardware systems
chosen and on designer chotce. All such variations are within the scope of the disclosure.
Likewise, software implementations could be accomplished with standard programming
techniques with rule based logic and other logic to accomplish the various connection steps,

processing steps, comparison steps and decision steps.
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WHAT IS CLAIMED §5:

L. A building management system comprising:

a controller for one or more devices of the building management system, the
controlier comprising a priority array for a point object managed by the controller, the
priority array coruprising a plurality of commands for the point object and defining a priority
of each command; and

a system manager communicably coupled to the controller, the system manager
configured to:

retrieve the priority array from the controlier;

generate a user interface identifying the plurality of commands in the priority
array and the priority of each command,

receive a new command from a user; and

update the user interface to include a preview of the priority array indicating

how the priority array would change if the new command were applied to the priority array.

2. The building management systern of Claim 1, wherein the system manager is
configured to:

apply the new command to the priority array, the new command causing the controller
to adjust an operation of the one or more devices; and

present the preview of the priority array to the user before the new command is
applied to the priority array to allow the user to preview an effect of the new command before

the new command takes effect.

3. The building management system of Claim 1, wherein the system manager is
configured to:

determine which of the plurality of commands in the priority array would have a
highest priority if the new command were applied to the priority array; and

update the preview of the priority array to indicate which of the plurality of

commands in the priority array would have the highest priority.
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4. The building management system of Claim 3, wherein the systers manager is
configured to:

determine whether the new command is the command that would have the highest
priority; and

in response to a determination that the new command would not have the highest
priority, update the user interface to include a notification that the new command will not
affect an operation of the controller because another command in the priority array has a

higher priority.

5. The building management system of Claim 1, wherein the new command is a

command to adjust a value of the point object.

6. The building management system of Claim 5, wherein the system manager s
configured to:
identify one or muore of the plurality of commands in the priority array that would be
bypassed or deleted as a result of applying the new command to the priority array; and
update the preview of the priority array to indicate which of the plurality of

commands in the priority array would be bypassed or deleted.

7. The building management system of Claim 5, wherein the system manager s
configured to:

identify a priornity of the new command relative to each of the plurality of commands
in the priority array; and

update the preview of the priority array to indicate the priority of the new command

relative to each of the plurality of commands in the priority array.

8. The building management system of Claim 1, wherein the new command is a

command to release one or more of the plurality of commands in the priority array.
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9. The building management system of Claim &, wherein the systerm manager is
configured to:

identify one or more of the plurality of commands in the priority array that would be
deleted as a result of applying the new command to the priority array, and

update the preview of the priority array to indicate which of the plurality of

commands in the priority array would be deleted.

10. The building management system of Claim 1, wherein the user interface comprises,

for each command in the priority array, an indication ot a user that issued the command.

It A method for previewing changes to a priority array in a building management
system, the method comprising;

retrieving a priority array from a controller for one or more devices of the building
management system, the priority array comprising a plurality of commands for a point object
managed by the controller and defining a priority of each command,

generating a user interface identifying the plurality of commands in the priority array
and the priority of each command,;

receiving a new command from a user; and

updating the user interface to include a preview of the priority array indicating how

the priority array would change if the new command were applied to the priority array.

12. The method of Claim 11, further comprising:

applying the new command to the priority array, the new command causing the
controller to adjust an operation of the one or more devices; and

presenting the preview of the priority array to the user before the new command s
applied to the priority array to alow the user to preview an effect of the new command before

the new command takes effect.

13. The method of Claim 11, further comprising:

determining which of the plurality of commands in the priority array would have a
highest priority if the new command were applied to the priority array; and

updating the preview of the priority array to indicate which of the plurality of

commands in the priority array would have the highest priority.
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t4. The method of Claim 13, further comprising:

determining whether the new command is the command that would have the highest
priority; and

in response to a determination that the new command would not have the highest
priority, updating the user interface to include a notification that the new command will not
affect an operation of the controller because another command in the priority array has a

higher priority.

15. The method of Claim 11, wherein the new command is a command to adjust a value

of the point object.

16. The method of Claim 15, further comprising:
identifying one or more of the plurality of commands in the priority array that would
be bypassed or deleted as a result of applying the new command to the priority array; and
updating the preview of the priority array to indicate which of the plurality of

commands in the priority array would be bypassed or deleted.

17 The method of Claim 1S, further comprising:

identifying a priority of the new command relative to each of the plurality of
commands in the priority array; and

updating the preview of the priority array to indicate the priority of the new command

relative to each of the plurality of commands in the priority array.

18. The method of Claim 11, wherein the new command is a command to release one or

more of the plurality of commands in the priority array.

19 The method of Claim 18, further comprising:

identitying one or more of the plurality of commands in the priority array that would
be deleted as a result of applying the new command to the priority array; and

updating the preview of the priority array to indicate which of the plurality of

commands in the priority array would be deleted.

20. The method of Claim 11, wherein the user interface comprises, for each command in

the priority array, an indication of a user that issued the command.
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