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TECHNICAL FIELD

{0062} The present disclosure is directed, in general, to automation systems and, more
particularly, to graphical user interfaces for a management system in a building
automation systera capable of automatically creating and displaying a comparative
trend view for use in analyzing measured data from devices within the building

automation systent,

BACKGROUND OF THE DISCLOSURE

10063} Building automation systems cncompass a wide variety of systems that aid in
the monitoring and control of building operations. Building automation systems
include security systems, fire safety systems, and comfort systems that conirol
environmental parameters such as heating, ventilation, and air conditioning
(“HVAC”) and lighting. The elements of a building automation system are widely
dispersed throughout a facility. For ecxample, an HVAC system may include
temperature sensors and ventilation damper controls, as well as other elements that
are located in virtually every area of a facility., These building automation systems
typically have one or more centralized control stations from which system data may

be monitored and varions aspects of system operations may be controlled,

10084} To allow for monitoring and control of the dispersed control system elements,
building automation systems often employ multi-level communication networks to
communicate operational and/or alarm information between operating elements, such
as sensors and actuators, and the centralized control station. Several control stations
connected via an Ethernet or another type of network may be distributed throughout
one or more building locations, cach having the ability to monitor and control system

operations.

[0065] An important function of a management system for building automation
devices involves providing a way for users to quickly and easily view building status
information and manage the appropriate devices and systems. Improved systems and

methods are desirable.

3]




WO 2013/049131 PCT/US2012/057233

SUMMARY OF THE DISCLOSURE

[8066] Various disclosed embodiments include methods, mediums, and systems to
gse a system manager application in a data processing system 10 manage a building
automation sysicm, to display a first wend view chart on a graphical user inlerface,
based on a trend view defivition, showing the changing value of point data over a time
range from a building automation system device, and to automatically display a
second trend view chart, based on the first tend view chart and its trend view
definition, but  offset by a time period upon selection of a predefined comparative

trend view button and selection of the offset time period.

[0067] Various embodiments include a method for creating a comparative trend view
in a graphical user interface of a building management system. The method includes
maintaining a system manager application in a data processing system of a
management system configured to perform building management system [unctions
and to provide a graphical user interface. The method includes running the system
manager application (o perform various processes. The system manager application
can display a trend view chart on the graphical user interface using a trend view
definition selected by a user. The system manager application can acquire {rend data
associated with the trend view definition from a trend database in the data processing
system. The system manager application can populate the trend view chart with the
trend data values associated with the trend view definition. The sysiem manager
application can display 4 predefined comparative trend view button on the graphical
user interface. The system manager application can display a comparative trend view
chart on the graphical user interface based on the trend view definition upon selection
of the predefined comparative trend view button by the user. The system manager
application can acquire trend data values from the trend database in the data
processing sysiem based on an offset time period selected by the user. The system
manager application can populate the comparative trend view chart with the trend

data values associated with the oflset time period.

[0068] Various embodiments inchide a method for creating a comparative trend view

in a graphical user interface of 2 building management system comprising the steps of
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The method includes maintaining a system manager application in a data processing
systern of a management system configured to perform building management system
{unctions and to provide a graphical uscr interface. The method includes running the
system manager application to perform various processes.  The system manager
application can display a comparative trend view chart on the graphical uscr interface,
based on a trend view defintion, in response to a uscr seloction. The system manager
application can acquire historical trend data values {rom the data processing systen
based on a selected offset time period. The system manager application can populate
the comparative trend view chart with the historical rend data values associated with
the offsel time period and with current data values received from at least one building

automation sysiem device

106691 The f{oregoing bhas outlined rather broadly the features and technical
advantages of the present disclosure so that those skilled in the art may betier
undersiand the detailed description that follows. Additional features and advantages
of the disclosure will be described hereinaficr that form the subject of the claims.
Those of ordinary skill in the art will appreciate that they may readily usc the
conceptions and the specific embodinments disclosed as a basis for modifying or
designing other structures for carrying out the same purposcs of the present
disclosure. Those skilled in the art will also realize that such equivalent coustruchons

do not depart from the spirit and scope of the disclosure in its broadest forn.

[0018] Before undertaking the DETAILED DESCRIPTION below, it may be
advantageous 1o set forth definitions of certain words or phrases used throughout this
patent document; the terms “include” and “comprise,” as well as derivatives thereof,
mean inclosion without limitation; the term “or” is inclusive, mcaning and/or; and the
phrascs “associated with” and “associated therewith,” as well as derivatives thercof,
may mean to include, be included within, interconnect with, contain, be contained
within, connect to or with, couple 1o or with, be communicable with, cooperate with,
interleave, juxtapose, be proximate to, be bound to or with, have, have a property of,
or the bke: and the term “controller” means any device, system or part thercol that
controls at least onc operation, whether such a device is implemented in hardware,
fimaware, scftware or some combination of atl least two of the same. 1t should be
4
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noted that the functionality associated with any particular controller may be
ceuntralized or distributed, whether locally or remotely. Definitions for certain words
and phrases are provided throughout this patent document, and those of ordinary skill
in the art will anderstand that such definitions apply in many, if not most, instances 1o
prior as well as future uses of such defined words and phrases. While some terms
may include a wide varicty of embodiments, the appended claims may expressly limit

these terms 1o specific embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

0911} For a more complete understanding of the present disclosure, and the
advantages thereof, reference is now made to the following descriptions taken in
conjunction with the accompanying drawings, wherein like numbers designate like

objects, and in which:

[0012] Figure 1 illustrates a block diagram of a management system in accordance

with disclosed embodiments;

10013} Figure 2 illustrates a block diagram of a data processing system that may be
employed in the management system in Figure 1 in accordance with disclosed

embodiments;

[0014} Figure 3 shows a screen capture of an exemplary screen display of a first
trend view generated by the data processing system in Figure 2 in accordance with

disclosed embodiments;

{0015} Figure 4 shows a screen capture of an excmplary screen display of a
comparative trend view generated by the data processing system in Figure 2, showing
both the first trend view chart of Figure 3 and a second comparative trend chart offset

in time to the first trend view chart, in accordance with disclosed embodiments; and

[0016f Figure 5 illustrates depicts a flowchart of a process perlormed in the

management system in accordance with disclosed embodiments.



WO 2013/049131 PCT/US2012/057233

DU PAILED DESCRIP TTHON

j8017) Figures 1 through 5. discussed below, and the various embodiments used (©
deseribe the principles of the present disclosure in this patent document are by way of
tustration only and should not be construed n any way to hmit the scope of the
disclosure, Those skilled wy the art will understand that the principles of the prosent
disciosure may be mplemented in any suitably arranged deviee or system.

[0018] An important function of a management svstem for building autemation
devices wvolves the acquisition, storage and display of current and historical data
{1.c., tronds) for analysis of workflows and processcs within 2 building, plant or other
facihity, Al available process data of a management system can be recorded and
applied to optimize the operation of building automation system devices. Changes in
measured data of building anlomation system devices over ume is recorded and
displaved 1 a wend view in a graphical nser vsterface of the management system {or
evaluation. A trend view is a chart arca of a dispiay screen where irend data is
graphically displayed over a sceleeted troe range. The trend vicw may display data
that 1s currently being gencrated and stored in a trend database or dala that was
generated in the past and stored. The trend view could include, for example, the
display of a trend curve of room temperature measuremonts over a period of time in
relation o an entered seipoint temperature. A trend viow 1s delined by a user in order
to graphically display recorded changes in mezasured poimt data over time, The trend
view definttion mvolves delining what point data 18 {0 be graphically displayed us
well as the chart properties vequired for the desired graphcal display. This includes
selecting the trend view title, gridlines, scaling, and background associated with the
measured data point being analyzed. The trend view definition may welude selecting
a time range for the X-axis and the position and scales of the Y-axis of the chart. The
tme range of the displayed data, for example, could he one hour or one month. The
trend view definition may also include defining line propertics including line
thickness and color. A data processing system can siwve trend views independently of
the trend data. Cnce the trend view is displayed, the time range of the displayed data
can be modified by changing the date and time when the time range of the data begins

and ends. For example, a trend view chart haviog an X-axis with an initial time tange
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of one day may be modified by use of a time range scrollbar to select a time range of
one month or one year. The start and end dates and tires for the time range may also

be entered directly.

0019} Various disciosed embodiments include systcms, methods and mediums to
avtomatically generate and display a comparative trend view on a graphical user
interface of a management system afler a first trend view has been generated and
displayed. The second or comparative trend view is automatically generated and
displayed when a user selects a predefined comparative trend view button on the
graphical user interface. The first trend view in a display serves as the basis for the
comparative trend view which can be positioned immediately above the trend view
for case of data analysis. This novel method is useful for quickly and conveniently
analyzing management system data because it provides a means 10 automatically
generate a graphical comparison between how a particular measured value changed
during a particular time period (i.e., how the value is trending) with how the value
trended at a tume offset from the time displayed in the first trend view chart. The
comparative trend view may display point data 1 a sccond trend view for a time
range offset in time cither before or afler the time range displayed in the fust trend

view.

[0020] Figure 1 illustrates a block diagram of management system 100 in which
various embodiments of the present disclosure are implemented. In this illustrative
embodiment, the management system 100 includes a data processing system 102
connected, via a management level network (MLN} 104 to various other data
processing systems and other devices in the management system 100. MLN 104 may
mclude any number of suitable connections, such as wired, wireless, or fiber optic
finks. MLN 104 may be implemented as a number of different types of networks,
such as, for example, the Internct, a local arca network (LAN), or a wide arca network
(WAN). In some embodiments, clements of the management system 100 may be
mmplemented in a cloud computing environment. For example, MLN 104 may
include or be connected to oue or more routers, gateways, switches, and/or data

processing systems that are remotely located in a cloud computing environment.
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{0021} In this tlustrative embodiment, data processing system 102 is operably
connected to comfort system 108, sccurily system 110, and safety system 112 via
building level network (BLLN} 114, The comfort system 108 is an environmental
control system that controls at least one of a plurality of environmental parameters
within a building or buildings, such as, for example, temperature, humidity, and/or
lighting. The sceurity system 110 controls clements of sceurity within a building or
buildings, such as, for example, location access, monitoring, and intrusion detection.
The safety system 112 controls elements of safety within a building or buildings, such

as, for example, smoke, fire, and/or toxic gas detection.

[0022f As depicted, the comfort system 108 includes comfort devices 116, the
security system 110 includes sccurity devices 118, and the safety system 112 includes
safety devices 120, The devices 116-120 may be located inside or in proximity to oue
or more buildings under the control of the management system 100, The devices 116~
120 are configured to provide, monitor, and/or control functions of the comfort
system 108, the security system 110, and/or the safety system 112 within one or more
buildings managed using the management systemn 100. For cxample, without
Himitation, the devices 116-120 may include one or more field panels, field
controllers, and/or ficld devices inside or in proximity to one or more buildings. More
specifically, devices 116-120 may include one or more general-purpose data
processing systems, programmable controllers, routers, switches, sensors, actuators,
caweras, lights, digital thermostats, temperature sensors, fans, damper actuators,
heaters, chillers, HVAC devices, detectors, motion sensors, glass-break sensors,
sccurity alarms, door/window sensors, smoke alarms, (ire alarms, gas detectors, elc.
The devices 116-120 may use the BLN 114 to exchange information with other
compenents connected to the BLN 114, such as, for example, components within the
comfort system 108, the security system 110, the safety system 112, and/or the data
processing system 102. Field devices {such as scnsors, actuators, cameras, light
devices, heaters, chillers and other HVAC, secunity and fire safety devices may be
connected via a field ievel network {o a f{ield panel or field controlier for monitoring
and controlling the respective ficld devices within a room, floor or other space of a

building,
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109231 Various embodinaids of the present disclosure are implemented in the
managerent systern 100, The management systern 100 allows for systems and
devices focated throughout one or more buildings (o be managed, monitored, and
controtled from a single point and 1o a uniform manner. For example, a system
manager application 122 muy be installed on a data processing system 102, In some
embodiments, system manager application 122 may be an apphication framowork as
deseribed 1 PCT Application Serial No., PCT/USZONT054 141 catitled *Management
aystom with Versatite Pisplay” and U.S. Provisional Patent Application Serial No.
61/541,925, entitled “Management Sysiem Using Function Abstraction for Output

Generation”.  The system manager application 122 1s a collection of software and

-y

associated data files. The system manager application 122 may include, for example,

without fimitation, cxceutable files, user layout definition fites, rules files, graphics

1

controt modules. an imfrastructure interface, and/or 4 number ot software extensions,
Mhe system manager applicstion 122 provides a uscr-modifiable and  inuutive
graphical user mterluce for allowing a user to monitor, review, and control various
building awtomation system devices, The system manager application 122 provides a
user-modifiable and intuitive graphical user interface (or allowing a user to define and
display a first trend view and to also autowatically gencrate and display a sccond or
comparative trend vicw on the same screen based upon the displayed first trond view
upon selection, by a user. of o predefived comparaiive trend view bution. The data
displayed in the second trend sivw may then be deterimined by selecting an offset time
period. Any change to the time range of the first trond view may be autematcally
teflected in the sccond or comparative trend view, In some embodiments, the second
irend view can overlay the first wend view in a conunon chart, rather than the second

trend view being displayed proximate to the first {rend view,

10024} The data processivg system 102 includes a database 124 that stores
information about the deviees 116-120 within the management system 100, A
database 124 jocludes one or wore dat models of data points, devices. and other
objects monitored and controficil by the management system 150, For example, the
database 124 may store values for devices in the comfort system 108 (e,

femperature, alarm status, humidity). These values may cach be referred to as a point
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or data point. The database [24 may also store static information, such as, model
numbers, device types, and/or building and room installation location information
about devices in the management system 100. The database 124 may also store
graphical models of one or more buildings wanaged by the mavagement system 100.
For exanmple, the graphical models may include layouts and schematics of onc or

more rooms, floors, and buildings managed by the management system 100,

(60251 In these illustralive embodiments, objects associated with the management
system1 100 include anything that creates, processes, or stores information regarding
data points, such as physical devices (controllers, field pancls, sensors, actuators,
cameras, clc.) and maiotains data files, such as control schedules, trend reports,

defined system hierarchics, and the like.

[6626] The system manager application 122 may further include software extensions
or services that provide operations of the management system 100, For example, the
software extensions may inchide a print manager, a reporting subsystem, and a status
propagation manager. For cxample, a reporting subsysiemt implemented on a
workstation data processing system 102 is a system that manages the acquisition of
data values from the database 124 used in the gencration of roports as well as

comparative trend views.

100271 The datu processing system 102 1s conuected to the BLN 114 and includes ove
or morc hardware and/or sofiware interfaces for sending and receiving information to
and from the devices 116-120 in the comfort system 108, the security systern 110,
and/or the safcly system 112. For cxample, the data processing system 102 may
request and receive dala regarding a status of one or more devices in the devices 116-
120,  The system manager application 122, via data processing system 102, also
provides a user with the functionality o monilor real-ttime information about the
status of onc or more devices and objects associated with the management system
160, The client manager application 122, via server data processing sysiem 102 or
client data processing system 106, also provides a user with the functionality 1o 1ssue
commands to control one or more devices and objects associated with the

management system 100, For cxample, one or more of the devices 116-120 may

10
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operate on a network protocol for exchanging information with the management

system. such as BACnet or LonTalk.

10028} The illustration of the wanagement system 100 in Figure 1 is not meant to
mmply physical or architectural limitations to the manner in which different illustrative
embodiments may be implemented, Other components in addition to and/or in place
of the ones illustrated may be used. Some components may be unnecessary in some
illustrative embodiments. For example, any number of data processing systems may
be used as workstations in the management system 100, while functions of the system
manager application 122 may be implemented in different data processing systems in
the management system 100, ln other examples, the building aviomation systems
controlied by the management system 100 may not include one or more of the

comfort system 148, the security system 110, and/or the safety system 112,

{0029} Figure 2 depicts a block diagram of a data processing system 200 in which
various embodiments are implemented. The data processing system 200 is an

example of one implementation of the server data processing system 102 in Figuore 1.

o

{0030} The data processing system 200 includes a processor 202 connected to a level
two cache/bridge 204, which is connected in furn to a local system bus 206, The local
system bus 206 may be, for example, a peripheral component interconnect (PCl)
architecture bus. Also connected to the local system bus 206 in the depicted example
are a main memory 208 and a graphics adapter 210. The graphics adapter 210 may be

connected to a display 211,

10031} Other peripherals, such as a local area network (LAN) / Wide Arca Network
(WAN} / Wireless (e.g. WiF1i) adapter 212, may also be counected to the local system
bus 206. An cxpansion bus interface 214 connects the local system bus 206 to an
input/output (1/0) bus 216. The /O bus 216 is connected to a keyboard/mouse
adapter 218, a disk controller 220, and an 1/O adapter 222. The disk controller 220
may be connected to a storage 226, which way be any suitable machine-usable or
machine- readable storage mediun, including, but not limited to, nonvolatile, hard-
coded type mediams, such as read only mewories (ROMs) or erasable, electrically

programmable read only memories (EEPROMS), magnetic tape storage, and user-
11




WO 2013/049131 PCT/US2012/057233

recordable type mediuns, such as floppy disks, hard disk drives, and compact disk
sead only memories (C-ROMs) or digital versattle disks (DVI&), and other known

opitcal, eleetrical, or magnotic storage devices.

10032} Also connceted to the 1O bus 216 in the example shown is an audio adapter
224, to which speakers (not shown) may be connected for playing sounds. The
keyvboardmouse adapier 218 provides a connecticn for a pointing device (not shown),
such as a mouse, trackball, frackpointer, etc, In somc cmbodiments, the data
processing system 200 may be tmplemented as a touch screen device, such as, {or
cxample, a tablet computer or a touch screen panel. [n these cnbodiments, elements
of the keyboard/mouse adapter 218 may be implemented i conneciion with the

display 211.

10033} In various cmbodiments of the present disclosure, the data processing system
200 1s implemented as a workstation with ail or portions of a system manager
application 122 installed in the memory 208 as a system manager application 228.
The system mapager application 228 is an example of one embodiment of system
manager application 122 in Figure 1. For example, the processor 202 exccutes
program code of the system manager application 228 to generate graphical interface
230 displayed on display 211, In various embodimenis of the present disclosute, the
graphical user interfuce 230 provides an interface for a user 1o view information about
and control onc or more devices, objecls, andior polots associated with the
management system 100, The graphical user interface 230 also provides an interface
that is customizable to present the information and the controls in an intuitive and

user-modifiable manner,

{0034} Those ol ordinary skill in the art will appreciate that the hardware depicted i
Figure 2 may vary lor particular implementations. For example, other peripheral
devices, such as an optical disk drive and the like, also may be used in addition to or
in place of the hardwarce depicted. The depicted example is provided for the purposc
ol explanation only and 1s not meant to imply architectural Hivgtations with respect to

the present disclosure.
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[6035] One of various commercial operating systems, such as a version of Microsoft
Windows™, a product of Microsoft Corporation located in Redmond., Washington,
may be employed if suitably modified. The operating system may be modified or
created in accordance with the present disclosure as described, for example, to
implenent discovery of objects and generation of hierarchies for the discovered

objccts.

[0036] The LAN/WAN/Wifi adapter 212 may be connected to a network 232, such
as, for example, MLN 104 in Figure 1. As further explained below, the network 232
may be any public or private data processing system nctwork or combination of
uctworks known 1o those of skill in the art, including the Internet.  Data processing
system 200 may communicate over network 232 to one or more computers, which are
also not part of the data processing system 200, but may be wmplemented, for

example, as a separate data processing system 200.

10037} In various cmbodiments, system manager application 122 may, via data
processing system 102, generate reports of both current trends of values as well as
historical trends of values generated within the devices monitored by the management
system 100 and display graphical representations of such trends of valucs on a
graphical user interface 230. In addition, in various embodiments, system manager
application 122 may, via data processing system 102, automatically generate two
trend views in the same display for case of comparing a first trend view chart with a
sccond {rend view chart in which the data is offset by a sclected period of time. For
example, a lower first trend view chart in a display may scrve as the basis for an upper
second or comparative trend view chart. After the first trend view is defined and
trend data is displayed for a particular time period, a second or comparison trend view
is automaticaily generated and displayed above the trend view upon selection of a
predefined comparative trend view button. The data displayed in the comparative
trend view may be determined by selection of a desired timae offset either before or

after the time range of the first trend view.

0038} Of course, in various embodiments, comparative irend view can be displayed

i other locations relative (o the first trend view, such as above the first irend view,

13




WO 2013/049131 PCT/US2012/057233

below the first trend view, to the side of the {irst trend view, on the same or a different
display as the first trend view, or overlaying the first trend view, all of which can be

considered “proximate to” the first trend view.

[0039} Reforring to Figure 3, there is shown a screen capture of an exemplary screen
display generated by the data processing system 200 of a first trend view on graphical
user interface 230 in Figure 2 populated by point data that changes over the time

range shown on the X-axis of the chart.

[0046] Referring to Figure 4, there is shown a screen capture of an exemplary sereen
display generated by the data processing system 200 of a comparative trend view 410
in which the first trend view of Figure 3 is again displayed and a second or
comparative trend view 410 is displayed immediately above the first trend view 420
upon selection of a predefined comparative trend view button 302 on the graphical
user interface 230. In particular, second trend view 410 is displayed by the data
processing system 200 above the first trend view 420 so that the time interval bars on
the X-axis of the second trend view are aligned with the time interval bars on the X-
axis of the first trend view for ease of exact or offsetl time comparison between the
two views. The data in the comparative trend view 410 shown in Figure 4 is
automatically determined upon selection of a desired offset time for ease in

comparing and analyzing the relevant trend data.

[0041] The comparative trend view 410 allows a user to compare measured values
appearing in a first trend view 420 with trend data offset in time. When a trend view
has been defined and displayed on a graphical user interface and a predefined
comparative trend view button 302 is seclected by a user, the same trend view is
automatically displayed in a second or comparative view, preferably immediately
above the first trend view, The defined properties of the trend view chart 420 serves
as the basis for creating the comparative trend view chart 410, The comparative trend
view chart is displayed and, upon selection of a time period, offset either before or
after the time displayed in the trend view, populated with the comparative point data

values.
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[0042] Referring to Figure 4, predefined butlons, 402(1), 420(2), 402(3), 402(4), and
402(5}, allow the user to offset the data displayed in the comparative trend view 410
to the data displayed in the trend view 420 by a selected time offset either backward
or forward in time. The predefined buttons allow the user to sclect a time offset, for
example, by onc hour, one day, one week, one month or one year. The user could
also manually enter any amount of time by which to offsct the comparative view in
drop down box 404. The comparative trend view 410 may be generated by running
the system manager application 122 to retricve the requested trend data from a trend
database in a data processing system 102 within the management system 100, The
automatic generation and display of a comparative trend view 410 is wdeal for
extended data analysis with time offset.  Any changes by a user to the time range of
the X-axis in the first trend view 420 is automatically reflected in the comparative
trend view 410. For example, a duration selection bar appears below the trend view
420. This allows the wser to define the duration displayed in the trend view 420 by
sclecting a start date and time and an end date and time for the data to be displayed.
Auny change in the duration of the trend view 420 through use of the duration selection
bar or by manual entry of the desired duration is automatically reflected in the

comparative trend view 410,

[0043f Figure 5 depicis a Jowchart of an exemplary set of operations that may be
exccuted by a management system to automatically gencrate and display a
comparative trend view upon selection of a predefined comparative trend view button
on a graphical user interface and sclection of an offset time period. The process may
be implemented by execulable instructions stored in a non-fransitory computer-
readable medium that cause one or more data processing systems to perform such a
process. For example, the system manager application 122 may comprise the
executable instructions to cause one or wore data processing systems to perform such

a process.

[0044] The process begins with display of a first trend view in a chart arca on the
graphical user interface of a management system using a trend view definition
selected by a user (step 501). The trend view is a chart that is formatted to display
sclected trend data relating to the workf{low or processes within a facility. It can be
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used to display the current or historical data from operation of a building antomation
svstem device such as one associated with a comfort system, sccurity system, or a
safety system. The trond view graphically displays changes in data values over a
selected time period. A user sclects the trend view definition to deterroine the format
of the chart and the information to be displayed. The trend view definition may
define the chart propertics inclading a title, gridlines, line thickness, and background
color. The trend view definition may determine the time range of the chart’s X-axis
under consideration, It may determine whether the Y-axis is located on the left or
right side of the chart as well as the scale 1o be used in displaying changes in the
relevant data values over time. The system manager application may be run to display
the first trend chart on the graphical user interface. Once the trend view is displayed,
the system manager application may be run to change the time range of the X-axis of

the first trend chart.

(6045} Trend dala generated by a building automation system device associated with
the trend definition may be stored in a trend database of the data processing system
(step 502). The system manager application may be run to acquire trend data such as,
for example, environmental pararpeters within a building for analysis iucluding
temperature data, humidity data, air flow data, and lighting data. The trend data may
include other changes in measured value over time such as motion detection data,
security alarm data, smoke detection data, and power usc data. The system manager
application in cooperation with oue or more data processing systems may request and
receive information regarding the status of the device or object under consideration

{rom the trend database,

[0046] The first trend view chart is populated using the trend data obtained from the
trend database (step 503). The system manager application may be run to display the

irend data collected in step 502 on the trend chart defined in step 501.

[0047} Upon selection of a predefined comparative trend view button on the graphical
pser interface, a second or comparative trend view chart is displayed proximate to the
first trend view chart based on the first trend view definition (step 504). The system

manager application, for example, may be run to display a predefined comparative
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trend view button on the graphical user interface. When the predefined comparative
trend view bulton is sclected by a user. the system manager application displays a
comparative trend chart in an area of the graphical user intertace proximate to the first
trend view, such as immediately above the first rend view, using the same properties
used 1o ereate the first trend view chart, For cxample the upper comparative trend
view chart may have the same X-axis time range that appears 1 the lower trend view
chart as well as the same Y-axis properties. The views are preferably aligned for case

in analyzing the trend data on the different charts,

{0048} Trend data values stored in a trend database in the data processing system of
the management system is acquired for the comparative trend view chart based on an
offset time period selected by a user (step 505).  For example, the data processing
systemn may include a trend database that stores measured values related to the
devices in the comfort system such as historical temperature, alarm status, or humidity
values. The system manager application may include a reporting system that manages
the acquisition of data from the trend database as well as other databases for use in
creating a comparative trend view, The offsct time period may be sclected by a user
by, for exarple, clicking on one of several predefined time offset button on the
graphical user interface or by using an area on the graphical user interface in which a

time offsct can be cntered.

{0049} The coraparative trend view chart is populated using the designated treod data
values showing changes in the point data over a time range {step 506). The sysiem
manager application, for example, may be run to display the  data acquired in step

505 on the comparative trend view chart displayed in step 504

10056} Thosc skilled in the art will recognize that, for simplicity and clarity, the {ull
structure and operation of all data processing systems suilable for use with the present
disclosure are not being depicted or deseribed herein. Instead, only so much of a
management system as is unique to thc present disclosure or necessary for an
anderstanding of the present disclosure is depicted and described.  The remainder of
the construction and operation of management system 160 may conform to any of the

vartous current implementations and practices known in the art.
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[6851] Moreover, none of the various features or processes described herein should
be counsidered essential o any or all ewbodiments, except as described below.
Various features may be omitted or duplicated in various embodiments. Various
processes described above way be omilied, repeated, performed sequentially,
concurrently, or in a different order. Various features and processes described berein

can be combined in still otheor embodiments as may be described in the claims,

[00521 It is important to note that while the disclosure includes a description m the
comext of a fully functional system, those skilled in the art will appreciate that at least
porticns of the mechanism of the present disclosure are capable of being distributed in
the form of instructions contained within a machine-usable, compuier-usable, or
computer-readable medium in any of a variety of forms, and that the present
disclosure applies equally regardless of the particular type of instruclion or signal
bearing medium or storage medium utilized to actually carry out the distribution.
Examples of machine usable/readable or computer usable/readable mediums include:
nonvolatile, hard-coded type mediums such as read only memories (ROMs) or
crasable, clectrically programmable read only memorics (EEPROMs), and uscr-
recordable type mediums such as floppy disks, hard disk drives and compact disk read

only memorics (CD-ROMs) or digital versatile disks (DVDs).

{0053} Although an cxemplary embodiment of the present disclosure has been
described in detail, those skifled in the art will understand that various changes,
substitutions, variations, and improvements disclosed herein may be made without

departing from the spirit and scope of the disclosure in its broadest form.

16054} None of the description in the present application should be read as implying
that any particular clement, step, or function is an cssential cloment which must be
included in the claim scope: the scope of patenied subject matier is defined only by
the allowed claims. Moreover, none of these claims are iniended to invoke paragraph

six of 35 USC §112 unless the cxact words "means for" arc followed by a participle.
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WHAT IS CLAIMED IS:

1. A method to create a comparative trend view in a graphical user interface of a
building management system comprising at least one of a comfort system, a security system
and a safety system, the method comprising the steps of:

maintaining a system manager application in a data processing system of a
management system configured to perform building management system functions and to
provide a graphical user interface; and

running the system manager application to:

display a first trend view chart on the graphical user interface using a trend view
definition selected by a user;

acquire trend data associated with the trend view definition from a trend database in
the data processing system, wherein for a comfort system, the trend data is associated to at
Jeast one of temperature parameter, humidity parameter and lighting parameter, wherein for a
security system, the trend data is associated to at least one of location access element,
location monitoring element and intrusion detection element, wherein for a safety system, the
trend data is associated to at least one of smoke detection element, fire detection element and
toxic gas detection element;

populate the first trend view chart with the trend data values associated with the trend
view definition;

display a predefined comparative trend view button on the graphical user interface;
display a comparative trend view chart on the graphical user interface based on the
trend view definition upon selection of the predefined comparative trend view button by the

user;

acquire trend data values from the trend database in the data processing system based
on an offset time period selected by the user, and also based on the trend view definition;

populate the comparative trend view chart with the trend data values associated with
the offset time period; and

wherein a graphical comparison between how a particular measured value changed

during a particular time period with how the value trended at a time offset from a time range
displayed in the first trend view chart is generated; and
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wherein the comparative trend view chart is displaying point data in a second trend
view chart for a time range, based on the offset time period selected by the user, offset in time
cither before or after the time range displayed in the first trend view chart.

2. The method of claim 1 further comprising the step of displaying one or more
predefined time offset buttons on the graphical user interface.

3. The method of claim 1 further comprising the step of displaying an arca on the
graphical user interface for entry of a time offset.

4. The method of claim 1 , wherein the comparative trend view chart is displayed
immediately above the trend view chart.

5. A non-transitory computer-readable medium encoded with executable
instructions that is configured to run in a data processing system of a management system
comprising at least one of a comfort system, a security system and a safety system,
configured to perform building management system functions, and configured to provide a
graphical user interface capable of:

displaying a first trend view chart on the graphical user interface using a trend view
definition selected by a user;

acquiring trend data values associated with the trend view definition from a trend
database in the data processing system, wherein for a comfort system, the trend data values
are associated to at least one of temperature parameter, humidity parameter and lighting
parameter, wherein for a security system, the trend data values are associated to at least one
of location access element, location monitoring element and intrusion detection element,
wherein for a safety system, the trend data values are associated to at least one of smoke
detection element, fire detection element and toxic gas detection element;

populating the first trend view chart with the trend data values associated with the
trend view definition;

displaying a predefined comparative trend view button on the graphical user interface;

displaying a comparative trend view chart on the graphical user interface based on the
trend view definition upon selection of the predefined comparative trend view button by the
user;

acquiring trend data values from the trend database in the data processing system
based on an offset time period selected by the user, and also based on the trend view

definition;

populating the comparative trend view chart with the trend data values associated with
the offset time period; and
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wherein a graphical comparison between how a particular measured value changed
during a particular time period with how the value trended at a time offset from a time
displayed in the first trend view chart is generated; and

wherein the comparative trend view chart is displaying point data in a second trend
view chart for a time range, based on the offset time period sclected by the user, offset in time
cither before or after the time range displayed in the first trend view chart.

6. A method to create a comparative trend view in a graphical user interface of a
building management system comprising at least one of a comfort system, a security system
and a safety system, the method comprising the steps of:

maintaining a system manager application in a data processing system of a
management system configured to perform building management system functions and to
provide a graphical user interface; and

running the system manager application to:

display a comparative trend view chart on the graphical user interface, based on a
trend view definition, in response to a user selection;

acquire historical trend data values from the data processing system based on a
selected offset time period, wherein for a comfort system, the historical trend data values are
associated to at least one of temperature parameter, humidity parameter and lighting
parameter, wherein for a security system, the historical trend data values are associated to at
least one of location access element, location monitoring element and intrusion detection
element, wherein for a safety system, the historical trend data values are associated to at least
one of smoke detection element, fire detection element and toxic gas detection element;

populate the comparative trend view chart with the historical trend data values
associated with the offset time period and with current data values received from at least one
building automation system device; and

wherein a graphical comparison between how a particular measured value changed
during a particular time period with how the value trended at a time offset from a time
displayed in a first trend view chart is generated; and

wherein the comparative trend view chart is displaying point data in a second trend

view chart for a time range, based on the selected offset time period, offset in time either
before or after the time range displayed in the first trend view chart.
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7. A data processing system, comprising:
a storage device comprising a sysicm manager application;
an accessible memory comprising instructions of the system manager application;

a processor configured (o execute the instructions of the system manager application
to:

perform building management system functions relating to at least one of a comfort
system, a security system and a safety system and to provide a graphical user interface:

display a first trend view chart on the graphical user interface using a trend view
definition sclected by a user;

acquire trend data values associated with the trend view definition from a trend
databasc in the data processing system, wherein for a comfort system, the trend data values
are associated to at least one of temperature parameter, humidity parameter and lighting
parameter, wherein for a security system, the trend data values are associated 1o at Icast one
of location access element, location monitoring element and intrusion detection clement,
wherein for a safety system, the trend data values are associated to at least one of smoke
detection clement, fire detection element and toxic gas detection element;

populate the first trend view chart with the trend data values associated with the trend
view definition;

display a predefined comparative trend view button on the graphical user interface;
display a comparative trend view chart on the graphical user interface based on the

trend view definition upon sclection of the predefined comparative trend view button by the
user;

acquire trend data values from the trend database in the data processing system based
on an offset time period selected by the user;

populate the comparative trend view chart with the trend data values associated with
the offsct time period; and

wherein a graphical comparison between how a particular measured value changed

during a particular time period with how the value trended at a time offset from a time
displayed in a first trend view chart is generated; and
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wherein the comparative trend view chart is displaying point data in a second trend
view chart for a time range, based on the offset time period selected by the user, offsct in time
either before or after the time range displayed in the first trend view chart.

8. The data processing system of claim 7 wherein one or more predefined time
offset buttons are displayed on the graphical user interface.

9. The data processing system of claim 7 wherein an area for entry of a time
offset is provided on the graphical user interface.

10.  The data processing system of claim 7, wherein the comparative trend view
chart is displayed immediatcly above the trend view chart.

11. A data processing system, comprising:
a storage device comprising a system manager application;
an accessible memory comprising instructions of the system manager application;

a processor configured to execute the instructions of the system manager application
to:

perform building management system functions relating to at least one of a comfort
system, a security system and a safety system and to provide a graphical user interface;

display a comparative trend view chart on the graphical user interface, based on a
trend view definition, in response to a user selection;

acquire trend data values from the data processing system based on a selected offset
time period, wherein for a comfort system, the trend data values are associated to at least one
of temperature parameter, humidity parameter and lighting parameter, wherein for a security
system, the trend data values are associated to at least one of location access element,
location monitoring element and intrusion detection element, wherein for a safety system, the
trend data values are associated to at least one of smoke detection element, fire detection
element and toxic gas detection element;

populate the comparative trend view chart with the acquired trend data values; and
wherein a graphical comparison between how a particular measured value changed

during a particular time period with how the value trended at a time offset from a time
displayed in a first trend view chart is generated; and
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wherein the comparative trend view chart is displaying point data in a second trend
view chart for a time range, based on the selected offset time period, offset in time either
before or after the time range displayed in the first trend view chart.

12.  The data processing system of claim 11 wherein one or more predefined time
offset buttons are displayed on the graphical user interface.

13.  The data processing system of claim 11 wherein an area for entry of a time
offset is provided on the graphical user interface.

14.  The data processing system of claim 11, wherein the comparative trend view
chart is displayed immediately above a trend view chart.
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