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METHOD AND APPARATUS FOR ASSESSING PERFORMANCE
OF AN ENVIRONMENTAL CONTROL SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to an environmental control
system. More particularly, the present invention relates to a method and
apparatus for assessing performance of environmental control networks. The
present invention also relates to a method and apparatus for diagnosing

performance problems in environmental control networks.
BACKGROUND OF THE INVENTION

[0002] Environmental control networks or facility management
systems are employed in office buildings, manufacturing facilities, and the like, for
controlling the internal env‘ironment of the facility. The environmental control
network may be employed to control temperature, fluid flow, humidity, lighting,
boilers, chillers, power, security and similar systems in the internal environment.

[0003] For example, in environmental control networks configured
to control temperature and air flow, controlled air units such as variable air volume
(VAV) boxes and unitary devices (UNT) are located throughout the facility to
provide environmentally controlled air to the internal environment. The controlled
air is provided at a particular temperature or humidity so that a comfortable
internal environment is established and maintained.

[0004] The VAV boxes and unitary devices are coupled via duct
work to a source of conditioned air, known as an air handling unit (AHU). VAV
boxes and unitary devices may include a fan or other device for blowing the
controlled air. VAV boxes and unitary devices may also include a damper for
regulating the amount of the controlled air provided to the internal environment.
The damper is coupled to an actuator, which preferably positions the damper so
that appropriate air flow is provided to the internal environment.

[0005] In modern systems, a digital controller is typically

associated with at least one of the actuator and the damper. The controller

-
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receives information related to the air flow and temperature (known as “controlled
variables”) in the internal environment and appropriately positions the actuator so
that the appropriate air flow is provided to the internal environment.

[0006] The AHU also includes a digital contrpller which may
control the supply of cooled air by regulating the flow of chilled water through a
cooling coil. The controller regulates the flow of chilled water to the cooling coil by
adjusting the position of a valve based on a feedback signal indicative of the
temperature of the air discharged from the coil (another “controlled variable”). The
feedback signal is generated by a sensor disposed to monitor the controlled
variable. . \

[0007] The AHU and VAV controllers use the feedback signals to
maintain the controlled variables within certain tolerances of desired levels (known
as “setpoints”). For example, the AHU controller attempts to maintain the
temperature of the air discharged from the system at a specific level. When the
actual temperature of the discharged air deviates from the desired temperature,
the controller must appropriately adjust the flow of the chilled water to bring the
actual air temperature back in line with the desired air temperature. Thus, if the
feedba‘ck signal indicates that the actual air temperature is colder than the desired
temperature, the controller decreases the flow rate of chilled water to cause the
actual temperature of the discharged air to increase. Likewise, if the feedback
signal indicates that the actual air temperature is warmer than the desired
temperature, the controller increases the flow rate of chilled water to cause the
actual temperature of the discharged air to decrease.

[0008] An ideal feedback control system would be able to maintain
the controlled variable at the setpoint based only on the feedback signal.
However, actual feedback control systems require additional inputs known as
control parameters that are used by the controller to determine how to control the
system based on the feedback signal and the setpoint. Common control
algorithms that make use of such control parameters are proportional (P) control,
proportional integral (Pl) control, and proportional-integral derivative (PID) control.
More recently, a pattern recognition adaptive control (PRAC) method has been

utilized to automatically determine the values of the control parameters after

2.
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significant setpoint changes or load disturbances have occurred. One example of
an improved PRAC method is disclosed in commoniy owned U.S. Patent
Application No. 10/612,621 (currently pending). |

[0009] With any of the forgoing feedback control strategies,

however, it can be difficult to maintain the controlled variable precisely at the

~ desired set point for various reasons, including that the appropriate values for the

control parameters may change over time as the system is used. For example,
the dynamics of a process may be altered by heat exchanger fouling, inherent
nonlinear behavior, ambient variations, flow rate changes, large and frequent
disturbances, and unusual operations status such as failures, startup and ‘
shutdown. The process of adjusting the control parameters of a controller to
compensate for such system changes is called retuning. If a controller is not
periodically retuned, the control response may become poor. For example, the
controlled variable may become unstable or oscillate widely with respect to the
setpoint. This can result in inefficient operation as well as increase the
maintenance costs due to unnecessary wear of the components.

[0010] Significant advances in the art of monitoring the

- performance of environmental control systems and diagnosing' problems therewith

have been disclosed in commonly owned U.S. Patent Nos. 5,555,195 and
5,682,329 (“the ‘195 and ‘329 patents”), the entire contents of which are hereby
incorporated by reference herein. The ‘195 and ‘329 patents disclose diagnostic
systems that may be utilized to analyze the performance of devices in an
environmental control system such as an HVAC or VAV box. The diagnostic
systems disclosed in these two patents advantageously record temperature, air
flow, actuator position and other data used in the VAV controllers and generate
associated performance indices such aé exponentially weighted moving averages
(EWMAs). The performance indices may be related to error values, process
output values, actuator positions, changes in actuator positions, duty cycles of the
actuators, or starts, stops and reversals of the actuators. The calculated and
stored performance indices allow building operators to analyze the VAV boxes
and controller performance during particular time periods (e.g., commissioning) as

well as during the useful lifetimes of the systems.

-3-
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[0011] In addition to monitoring and diagnostic systems such as
described above, it is also known to provide alarm/warning systems and data
visualization programs to assist building operators with deriving meaningful
information from the data that is gathered. Howévef, human operators must
typically select the thresholds for alarms and warnings, which can be a daunting
task. If the thresholds are too tight, numerous false alarms may be issued.
Conversely, if the thresholds are too loose, equipment or system failures can go
undetected.

[0012] In view of the forgoing, it would be desirable to provide an
improved method and apparatus for conveying measured performance indices to
building operators. It would be further be desirable to convey performance
indicators to building operators for analyzing system performance and diagnosing

problems without requiring manual setting of alarm and warning thresholds.
SUMMARY OF THE INVENTION

[0013] The present invention relates to a method and apparatus
for assessing performance of an environmental control network: The present
invention also relates to a method and apparatus for diagnosing performance
problems in environmental control networks. '

[0014] According to a first aspect of an embodiment of the present
invention, a method is provided for analyzing performance of control applications
in an environmental control network. The method includes receiving at least one
performance indicator for each control application, and identifying at least one
control application experiencing degraded performance using a first view of the
performance indicators. The method further includes obtaining additional
information regarding the at least one control application using a second view of
the performance indicators. '

[0015] According to another aspect of an embodiment of the
present invention, a program product is provided for analyzing performance of
control applications in an environmental control network. The program product
comprises machine-readable program code for causing, when executed, one or

more machines to implement a method. The method includes displaying
-4-
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performance indicators for the control applications using a first view that allows at
least one control application exhibiting degraded performance to be identified.
The method further includes disblaying performance indicators using a second
view that provides additional details regarding the performance of the at least one
control application.

[0016] According to another aspect of an embodiment of the
present invention, a method is provided for diagnosing performance of control
applications in an environmental control network. The method includes receiving
at least one performance indicator for each control application, and identifying at
least one control application exhibiting degraded performance using a first view of
the performance indicators. The method further includes obtaining additional
information regarding the at least one control application using a second view of
the pérformance indicators. The second view provides additional information on
the at least one control application to permit a diagnosis of a possible cause of the
degraded performance.

[0017] According to another aspect of an embodiment of the
present invention, a method is provided for assessing performance of control
applications associated with an environmental control network. The method
includes receiving a plurality of performance indicators for the control applications,
and performing a statistical scaling on the performance indicators. The method
further includes displaying the scaled performance indicators on a common scale.

[0018] These and other benefits and features of embodiments of
the invention will be apparent upon consideration of the following detailed
description of exemplary embodiments thereof, presented in connection with the
following drawings in which like reference numerals are used to identify like

elements throughout.
BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Figure 1 is a schematic block diagram of an environmental
control network.
[0020] Figure 2 is an enlarged schematic block diagram of a

controller and associated air handling unit shown in Figure 1.
-5-
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[0021] Figure 3 is simplified schematic block diagram of an
environmental control network and a remote computer in communication
therewith. _ ,

[0022] Figures4 -7 illustrate a first embodiment of a performance

assessment and diagnostics display showing varying levels of detail of

_performance indicators associated with controlled devices in an environmental

control network.

v [0023] Figures 8 — 10 illustrate different reports displaying varying
levels of detail of performance indicators associated with controlled devices in an
environmental control network.

[0024] Figures 11 and 12 illustrate tools that may be used to
inspect and alter values and control logic associated with controlled devices in an
environmental control network. ' '

[0025] Figure 13 illustrates a flowchart of an exemplary
embodiment of a method for generating a normalized/scaled performance graph.

[0026] Figure 14 illustrates a standardized/normalized/scaled
performance graph.

[0027] Before expléining several exemplary embodiments of the
present invention in detail it is noted that the invention ié not limited to the details
of construction or the arrangement of components set forth below or illustrated in
the drawings. The invention is capable of other embodiments and being practiced
or carried out in various ways. It is also noted that the phraseology and
terminology employed herein is for purposes of description only and should ndt be

regarded as limiting.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0028] The particulars shown herein are by way of example and
for purposes of illustrative discussion of the embodiments of the present invention
only and are presented in a manner that is believed to provide the most useful and
readily understood description of the principles and concebts of the present
invention. In this regard, no attempt is made to show structural details of the

presenvt invention in more detail than is necessary to provide a fundamental
-6-
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understanding of the present invention. The description of the invention taken
with the drawings is believed sufficient to make it apparent to those skilled in the
art how several forms of the present invention may be embodied in practice.

[0029] Turning now to the drawings and referring initially to Figure
1, an environment control system or network 10 includes a plurality of field
controllers 12, 14 and 16, a pair of supervisory controllers 18 and 20, and a work
station 22. Field controllers 12, 14 and 16 may be coupled to each other and to
supervisory controller 18 for communication via a communication bus 24.
Supervisory controller 18 may also be coupled to work station 22 as well as to
controller 20 or other controllers in environment control network 10 via a
communications trunk 26. As shown in Figure 3, a portable or remote computer
28 may also be coupled to supervisory controller 18, to another controlier or
server on network 10, and/or to one or more devices on the subnetworks of
network 10, via a session connection 30. Session connection 30 may be provided
via a local area network (LAN) connection, a remote Internet, VPN connection,
etc.

[0030] Referring again to Figure 1, environment control network 10
may be a facilities management system such as the Metasys™ system as
manufactured by Johnson Controls, Inc. (JCI). In the illustrated embodiment, field
controllers 12 and 14 are associated with VAV boxes 32 and 34 and field
controller 16 is associated with an air handler unit (not shown) that provides
forced air for the facility. Examples of field bus controllers that may be suitable for
use in network 10 include FEC, AHU, VAV, UNT and VMA controllers
manufactured by JCI. Examples of supervisory controllers that may be suitable
for use in network 10 include NCE, NAE, NIE and NCM controllers manufactured
by JCI. Examples of communications buses or trunks that may be suitable for use
in network 10 include Ethernet, LON, N1, N2 and MSTP. Persons skilled in the
art will recognize that many other types of controllers and communication buses
could be utilized in the exemplary embodiments. )

[0031] According to one exemplary embodiment, each of field
controllers 12, 14 and 16 gathers and stores information associated with operation

of the controlled devices. Each field controller 12, 14 and 16 may also calculate

-7-
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performance indices (or indicators) for the controlled devices and/or the
applications controlling such devices. Performance indicators are attributes of
facility components (e.g. buildings, systems, and devices) that measure some
aspect of the quality of operation of these components. In general, performance

indicators have the following properties:

1. Provide a measure of the quality of the operation of a component, process
or system.

2. Capable of being summarized or aggregated in some way.
3. Allow for comparison and summarization among disparate components.
4. May be compared against past performance or benchmarks.

[0032] Thus, a performance indicator provides some measure of
whether a control application is performing as required. For example, an HVAC
control loop controlling some HVAC process variable such as temperature or
pressure is designed to maintain the process variable at a setpoint with minimal
effort. Good performance indicators for this process might measure the deviation
of input (i.e., the process variable) from setpoint (i.e., acéuracy) as well as the size
(i.e., magnitude, amount or degree) of control effort, which may be indicative of
efficiency and/or mechanical wear.

[0033] With reference now to Figure 2, additional details are
provided for an exemplary controller and associated VAV box (e.g., controller 12
VAV box 32) that are suitable for use in the exemplary embodiments. In the
illustrated embodiment, controller 12 includes a communication port 36 coupled
with communication bus 24 (Figure 1). Controller 12 also includes an air flow
input 38, a temperature input 40, and an actuator output 42. Instead of VAV box
32, the controlled device could be an AHU including fans, heating or éooling units,
exhaust dampers, and return dampers for treating an air flow 44.

B [0034] In the illustrated embodiment, VAV control box 32 includes
a damper 46, an air flow sensor 48, and an actuator 50. Actuator 50 positions
damper 46 based on control signals from controller 12 provided via actuator
output 42. The position of damper 46 controls the amount of air flow 44 provided

- to the environment being controlled. The controlled environment may be a room,

hallway, building, a portion thereof, or any other internal environment. Air flow

-8-
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sensor 48 provides a parameter such as an air flow measurement to air flow input
38 of controller 12. The air flow measurement represents an estimate of the
amount of air flow 44 provided through damper 46 to the controlled environment.
A temperature sensor 52 located in the controlled environment provides another
parameter to controller 12 via temperature input 40.

[0035] Additional details regarding controller 12 and its manner of
operation are provided in commonly owned U.S. Patent No. 5,682,329, which was
incorporated by reference above. However, a brief summary of certain aspects of
the operation of controller 12 are repeated below for convenience. Further details
regarding the operation of network 10 are also provided in the ‘329 patent.

[0036] In the embodiment of Figures 1 and 2, controller 12 is
configured to appropriately position actuator 50 in accordance with a control
algorithm. The control algorithm may be a type that is well known td persons
skilled in the art such as P, PI, PID based algorithms.‘ The control algorithm may
also be a PRAC based algorithm such as disclosed in commonly owned U.S.
Patent Application No. 10/612,621 (currently pending). In accordance with any of
these types of algorithms, controller 12 may receive air flow and temperature
feedback values at inputs 38 and 40, respectively. The control algorithm may also
receive other data (e.g., temperature set point from a thermostat) from
communications port 36 or some other input. Controller 12 provides an actuator
output signal at actuator output 42 to accurately position damper 46 in an effort to
maintain the controlled environment within a specified tolerance of the desired
temperature With minimal effort.

[0037] In accordance with the foregoing control algorithms,
controller 12 may also calculate and store one or more diagnostic and/or
performance indices. The calculation of exemplary performance indices by
controller 12 is described in the ‘329 patent, which was incorporated by reference
above. Exemplary performance indices may include parameters such as the
absolute value error for temperature, pressure, airflow or humidity. Exemplary
performance indices may also include the actual temperature measured by
temperature sensor 52 or air flow measured by sensor 48, the change in the
actuator position signal, the temperature setpoint provided by the thermostat, the

-O-
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duty cycle or run time of actuator 50, or the number of starts, stops and reversals
of actuator 60. In adaition to the foregoing, many other types of performance
indicators could be generated by controller 12, depending on the type of
equipment being controlled, the environment being contrblled and other factors.

[0038] In the embodiment illustrated in Figure 3, controller 12 may
calculate weighted averages of control effort and accuracy performance indicators
54 and 56. Performance indicators 54 and 56 may be exponentially weighted
moving averages (EWMAs) such as described in the ‘329 patent. The calculated
EWMA values 54 and 56 may be utilized in a variety of control and diagnostic
systems ihcluding chemical applications, flight control, energy systems, lighting
systems, and other environments. The usé of EWMA values (as opposed to only
the raw sensor readings) provides certain advantages including that only one
previous value must be stored for each performance indicator. Additional
advantages of using EWMA values include that they are based on all of the values
in the time series, while at the same time being computationally efficient and
giving greater weight to more recent values compared to older values.

[0039] Controller 12 may store the summary data, the
performance indicators and/or the EWMA values in a local memory. Alternatively,
or in addition, controller 12 may provide such information to supervisory controller
18 and/or to one or more remote computers 28 (or to any other computer or
device on network 10 or that is capable of connecting to network 10) on a
continuous, periodic, or on request only basis. This may be done for various
purposes such as report géneration, data logging, performance monitoring,
diagnostics, and the like. |

[0040] With reference now to Figures 4 - 7, a performance
assessment and diagnostics display 58 for a facility management system is
provided according to a first exemplary embodiment. Performance display 58
allows an operator to view the summary data, performance indices, EWMA
values, and other types of operational data. As explained in detail below, the
display of such information may be used to assess the current performance of the
facility management system, to detect problems with performance, to diagnose
the root causes of the problems, and so on. Significantly, such performance

-10-
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assessment and diagnosis may be accomplished according to the exemplary
embodiments without requiring the operator to set any alarm or warning
thresholds. - \

[0041] As shown in Figure 4, performance display 58 comprises
three main sections or windows including a facility navigation window 60 (in the
upper left), a systems navigation window 62 (in the lower left), and a
performance/diagnostics window 64 (on the right). Facility navigation window 60
displays a facility navigation tree 66 that allows an operator to sele,cf Which of the
different facilities and/or subfacilities (e.g., buildings or groups of buildings) of an
organization will have its performance assessed and/or diagnosed. In the
illustrated embodiment, a root node 68 (labeled “ACME Facility”) of facility tree 66
has been selected. As a result of this selection, all of the facilities and subfacilities
of ACME Facility 68 are available in systems navigation window 62.

[0042] Systems navigation window 62 includes a systems
navigation tree 70 that allows an operator to select which of the different systems
or subsystems (e.g., equipment, controlled devices, control applications, etc.) of
the sc\elected facilities or subfacilities are included in performance/diagnostics
window 64. In the embodiment of Figure 4, a node 94 (labeled “HVAC”) of
systems tree 70 has been selected. The act of selecting of HVAC node 94 in
window 62 causes an HVAC performance view 96 to appear in
performance/diagnostics window 64. |

[0043] In Figure 4, HVAC performance view 96 provides a high
level (i.e., summarized or “rolled-up”) view of the performance indicators
associated with the selected HVAC systems. According to an exemplary
embodiment, HVAC performance view 96 comprises a plurality of “dot plots”
graphs of the performance indices for the selected HVAC systems. For example,
HVAC performance view 96 may include a dot plot graph for each type of control
loop used in the HVAC systems of ACME Facility 68. In the illustrated example,
view 96 displays an air distribution dot plot 98, a chilled water distribution®dot plot
100, and a hot water distribution dot plot 102. That is, dot plots 98, 100 and 102

in Figure 4 display performance indicators associated with the current level of
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performance' for the air distribution, chilled water distribution and hot water
distribution control loops in the HVAC systems of ACME Facility 68.

[0044] Instead of dot plot graphs, HVAC performance view 96
could display the performance indices for the selected HVAC systems using other
types of graphics such as histograms, box plots, and the like. Moreover, the
performance indicators could be displayed using a textual based display such as a
table with rows and columns of numbers or percentages, or by a combination of
graphics and text.

[0045] In the illustrated example, dot plot 98 in view 96 indicates
that two of the air distribution control loops (indicated by data plots 104 and 106)
are currently experiencing something less than good performance,. with data plot
104 indicating a control loop considered to be operating at a “poor” level. By
contrast, dot plots 100 and 102 show that all of the chilled water distribution
control loops and all but one of the hot water distribution control loops are
currently exhibiting good performance. In dot plot 102, one hot water distribution
control loop shown in summary view 96 appears to be experiencing somewhat
degraded system performance (see data point 108). '

[0046] According to an exemplary embodiment, summary view 96
is created by rolling-up the performance indicators for only the worst performing
control loop or subsystem of the selected system. Thus, the performance
indicators for control loops or subsystems that are performing better than the
worst performing control loops or subsystems may not be shown in summary view
96. As persons skilled in the art will appreciate, this summary view allows building
operators to quickly identify control loops or subsystems that are exhibiting
degraded performance levels without being distracted by control loops or
subsystems that are performing properly. Instead of displaying performance
indicators for only the worst performing control loops or subsystems, a weighting
function or some other technique may be utilized. |

[0047] Whenever a control loop or subsystem is identified using
summary view 96 as performing at a degraded level, system tree 70 can be used

to delve further into the performance indices associated with the poorly performing
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control loop or subsystem to obtain additional information which may help to
diagnose the root cause of the degraded performance. |

[0048] In view 96, a building operator responsible for diagnosing
problems in the HVAC systems of ACME Facility 68 will notice that the air

s handling unit represehted by data plot 104 appears to be experiencing degraded
performance. To find the reason for this poor performance, the building operator
may select a node 110 (labeled “Air Distribution”) in system tree 70 to obtain
additional information on the air distribution units.

[0049] As shown in Figure 5, the selection of node 110 in tree 70

10 causes an air distribution performance view 112 to appear in
performance/diagnostics window 64. View 112 displays performance indices for
all of the air distribution systems in ACME Facility 68 using dot plots graphs, one
for each of type of air distribution system. For example, view 112 may display
performance indices for air handling units, packaged units and terminal units in

15 dot plots 114, 116 and 118, respectively.

[0050] From the performance indicators displayed in view 112,
and particularly data points 120, 121 and 122 in dot plot 114, it can be seen that
the poor air distribution performance first observed in su mmary view 96 (see data
point 104 in Figure 4) is associated with the terminal units rather than the air

20  handling units or packaged units of the HVAC systems of in ACME Facility 68.
Additional information for diagnosing the poor performance of the terminal unit(s)
may be obtained by selecting a node 124 (labeled “Terminal Units”) in system tree
70 of window 62. _‘

[0051] When node 124 is selected, a terminal units performance

25  view 126 appears in performance/diagnostics window 64 as shown in Figure 6.
View 126 shows performance indicators for all of the terminal units in ACME
Facility 68 using dot plots, one for each type of terminal unit in ACME Facility 68.
In the illustrated embodiment, view 126 displays performance indices in dot plots
128, 130 132, 134 and 136 corresponding to variable air volume units, fan coil

30 units, unit heaters, baseboard heaters and heat pumps, respectively.

[0052] From the performance indicators displayed in view 126, |
and particularly dot plot 128, it can be seen that one of the variable air volume

-13-
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units (represented by data point 138) is experiencing particularly poor
performance. Additional information regarding the degraded performance of this
variable air volume unit indicated by data point 138 may be obtained by selecting
a node 144 (labeled “Variable Air Volume Units”) in system tree 70 of window 62
as shown in Figure 7. Although not shown, nodes 146 and/or 148 can be selected
to obtain additional information regarding the degraded fan coil unit performance
and baseboard heater performance indicated by data plots 140 and 142,
respectively. '

[0053] As persons skilled in the art will appreciate, the above-
described embodiment of the present inventior; provides a new methodology for
fault detection and diaghosis that overcomes many of the problems with traditional
methods. Currently, fault detection is typically accomplished using alarm and
event management systems that are based on limit sensing. Limit sensing raises
alarms when observations cross predefined thresholds. After the alarm draws the
operator’'s attention, the operator must typically find the root cause of the alarm
without any further assistance from the alarm and event management system.
Limit sensing is prevalent in current systems because it easy to implement and
understand, however, it has limitations. For example, it can be difficult to set
thresholds that minimize false alarms while still being sensitive to real faults.
Moreover, certain kinds of faults tend to cascade alarms, making it more difficult
for the operator to focus on the true root cause.

[0054] To further explain the methodology associated with the
present invention, it is useful to identify the various stages in fault detection and
diagnosis in building automation system monitoring. In general, there are three

stages to fault detection and diagnosis in engineering systems:

1. Fault detection — determine that something has or is going wrong in the
monitored system.

2. Fault isolation — determine the exact location of the fault (i.e., the faulty
component(s) such as valve, damper, etc.).

3. Fault identification — determine the magnitude of the fault.

The isolation and identification tasks together are referred to as fault diagnosis.
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[0055] The methodology and framework of the exemplary
embodiments described herein assists with the first four stages. In particular, the
use of perfbrman;:e indicators automates stages 1 and 2. In addition, the |
standard user interface for organizations, navigations, performance ind‘icator
alarm reporting, and views provided by display 58 assists users with stages 3 and
4, |

[0056] With reference now to Figures 8 - 12, a typical scenario for
using another exemplary embodiment of the present invention for performance
based commissioning and/or long term monitoring of an HVAC system will be
described. Performance based commissioning and/or long term monitoring
begins with an overview report 150 (see Figure 8) that shows all of the systems
that have been or are currently being assessed. That is, report 150 summarizes
the performance of all systems that are being commissioned or monitored. Note
that only certain systems are identified as poor performers (as indicated by data
points 152 and 154).

[0057] When poorly performing systems are identified, the user is
able to drill down on the poorly performing systems using the illustrated apparatus
to discover additional details that may assist the user with diagnosing the root
cause of the poor performance. For example, Figure 9 shows a first level of drill
down by system type in a report 156. Report 156 shows the performance of
HVAC control loops within each of the systems types. This level of drill down
allows the user to identify the specific kind of problem a system is having.

[0058] After the control loop having the problem is identified (e.g.,
the temperature control loop indicated by data point 158 in Figure 10), the user is
able to zoom in on the performance of the individual control loop using a report
160 (see Figure 10). According to an exemplary embodiment, report 160 displays
enough trend data or historical sensor information to allow problems with the
performance to be diagnosed. In the illustrated embodiment, report 160 includes
tables 162 and 164 which display performance data for the control loops.
According to an exemplary embodiment, the user can select a row in table 162 to
cause table 164 to provide the detailed information for the control loop associated

with the air handling unit of the selected row in table 162 and a drop down menu
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166. Atthe same time, a pair of graphs 168 and 170 display actual values (both
historical and current) from a trend buffer for the selected control loop which may
allow the user to visually identify performance problems. For example, in a
temperature control loop for AHU-3 there is an input, a set point, and an output.
Thus, all three of such values can be plotted in graphs 168 and 170 to help the
user diagnose the problem.

[0059] According to an exemplary embodiment, the data in the

. trend buffer along with any other gathered historical data and/or performance

indicators may be stored for future reference in a database or other memory by
clicking on a session management tab 172 and activating a save feature. In
addition, a snapshot session checkbox 174 may be provided to allow any
previbusly saved session data to be redisplayed in tables 162 and 164 and in
graphs 168 and 170.

[0060] Turning now to Figures 11 and 12, two final tools for
assessing performance and diagnosing problems in a facility management system
are provided. Figure 11 displays a hardware (or mechanical) system layout view
176 for the» selected syétem. View 176 provides a simplified view of the selected
system (at a device level detail) and the values presently on that system based on
the gra‘phic. Using view 1786, it is possible to not only inspect values in the system
but also to override and change the values. This can be invaluable in assisting
building operators with diagnosing problems noted in higher level performance
views of the system.

[0061] Figure 12 shows a control diagram view 178 which
illustrates the control strategy used for the selected system (e.g., volume matching
vs. building static pressure control for the return fan). View 178 may be used for
many purposes that might benefit building operators such as verifying sequence
of operation, creating building wide control strategies (e.g., optimal start, power-
fail, motor restart), and the like. View 178 may also be used to override values
(either temporarily or permanently) to perform testing and/diagnosis of problems.

[0062] Turning now to Figure 13, an exémplary embodiment of a
method 180 for creating a normalized/scaled performance view 184 (see Figure
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14) is illustrated and described. Accdrding to method 180, performance indicators
(“PI") are received in a step 186 for one or more control applications.

[0063] After the performance indicators are received, the
performance indicators are converted in a step 188 into consistent units for each
type of control application. For example, the airflow through one VAV box may be
measured in cubic feet per minute (CFM) while in another VAV box it is measured
in cubic feet per second. _ '

[0064] Next, the standardized performance indicators may be
normalized based on the equipment size in a step 190. Normalization step 190
need only be performed in certain instances, e.g., for volumetric or mass flow
rates. For example, it may be necessary to normalize flow errors in a VAV box
because an error of 100 CFM is a large errof for a box with a maximum capacity
of 200 CFM but a small error for a box with a maximum capacity of 100,000 CFM.
Ekamples of volumetric flow rates performance indices that might benefit from -
normalization include (1) the absolute value of flow error through a VAV box and
(2) the absolute value of return flow error for volume matching. An exemplary
method for normalizing such flow rates for volumetric ﬂbw rate is to divide the
performance index by the design or maximum capacity. For example, if a VAV
box has a control performance index for the absolute value of the flow error of 100
CFM and the maximum capacity of the box is 1,000 CFM, then a normalized
performance index may be 0.1 (i.e., 100 CFM / 1,000 CFM). Other types of
performance indices besides volumetric or mass flow rates may also require
and/or benefit from normalization. Examples of performance indices that typically
need not be normalized include pressure, tebmperature, humidity, velocity, and the
like.

[0065] After obtaining standardizing and normalizing (Where
necessary or helpful) the performance indicés, a statistical scaling is performed in
a step 192 An exemplary method for performing such statistical scaling involves
determining the standard deviation (z-value) for each performance index. The
standard deviation score is a measure in standard deviations of how far a sample
is from the mean. The standard deviation score is determined from the following

equation:
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X-X
S

zZ =

X

where X is the performance index, X is the mean of the performance index for -
fault-free systems, and s is the sample standard deviation for fault-free systems.

[0066] In the illustrated embodiment, method 180 concludes with a
final step 194 of displaying each standardized/normalized/scaled Pl on a common
scale. One example of a common scale is shown in Figure 14. In this scale, the
standard deviation score for each performance index is plotted as a doton a
continuum between -3 and 12. In this example, the scale ranges from -3 standard
deviations (representing extremely good performance) and 12 standard deviations
(representing exceptionally poor performance). Other types of common scales
are well known to persons skilled in the art and could also be utilized.

[0067] As persons skilled in the art will appreciate, the forgoing
methods, apparatuées and tools enable multi-site organizations to centrally
manage the performance of their building systems and equipment across the
breadths of their entérprises. Moreover, the foregoing methods and apparatuses
apply to not only to HVAC systems (e.g., chillers, boilers, air handlers), but also to
other types of controlled systems. o

- [0068] Itis understood that, while the detailed drawings and
specific examples given describe exemplary embodiments of the present

invention, they are for the purpose of illustration only. The invention is not limited

to the precise details and conditions disclosed. For example, although the forgoing

exemplary embodiments were described more thoroughly in the context of an
HVAC system than other types of environmental control systems, the concepts of
the present invention are equélly applicable to numerous other types of systems
including but not limited to lighting, utilities, spaces, fire and safety, power and the
like. Also, although particular facility management systems and 'components are
suggested, the performance monitoring and diagnostic system may be configured
for various other HVAC systems. In addition, the system may easily be configured
to analyze other performance indicators than those specifically described or

mentioned above. Accordingly, these and all other such modifications are

‘intended to be included within the scope of the present invention. Other
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substitutions, modifications, changes and omissions may be made in the design,
- operating conditions and arrangement of the exemplary embodiments without
departing from the spirit of the present invention.
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WHAT IS CLAIMED IS:

1. A method for analyzing performance of control applications in an
environmental control network, comprising: _
receiving at least one performance indicator for each control
application;
identifying at least one bontrdl application experiencing degraded
performance using a first view of the performance indicators; and
obtaining additional_informatiqn regarding the at least one control

application using a second view of the performance indicators.

2. The method of claim 1, wherein first and second views each include
a plurality of continuums ranging from good to poor performance with the

performance indicators plotted on the continuums.

3. The method of claim 2, wherein a different continuum is provided for

each type of control application.

4, The method of claim 1, wherein the first view is a summary view of
the performance indicators and the second view is a more detailed view of the

performance indicators.

5. The method of claim 4, wherein the summary view displays the
performance indicators for only a worst performing control application among a

group of control applications.

6. The method of claim 1, wherein the identifying and obtaining steps

are performed by navigating at least one tree structure.

7. The method of claim 1, wherein the control applications are
associated with an HVAC system.

8. The method of claim 1, wherein the performance indicators

represent control effort and accuracy.
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1 9. The method of claim 8, wherein the performance indicators are

2 exponentially weighted moving averages.

1 10. The method of claim 1, wherein the first and second views each

2 include a plurality of dot plots ranging from good to poor performance.

1 11. The method of claim 10, wherein a separate dot plot is provided for

2 each type of control application in the first view.

1 12. The method of claim 10, wherein a separate dot p>Iot is provided for

2  each type of control loop in the control applications in the second view.

1 13. The method of claim 1, further including displaying trend buffer data
2 for the at least on control application. '

1 14. The method of claim 13, further including saving the trend buffer
2 data for display at a later time.

1 15.  The method of claim 1, further including displaying a mechanical

2  view of the environmental control network.

1 16. The method of claim 15, wherein the mechanical view allows a user

2 toinspect and alter values in the at least one control application.

1 17.  The method of claim 1, further including displaying a control diagram
2  view of the environmental control network.

1 18. The method of claim 17, wherein the control diagram view allows a
2 user to inspect and alter a control strategy used for the at least one control
3 application.

1 19. The method of claim 1, further including using statistical analysis to
2 identify a mean and standard deviation for each performance indicator.
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20. The method of claim 19, wherein the mean and standard deviation

for each performance indicator are used to plot each performance indicator on a

continuum ranging from good to poor.

21. A program product for analyzing performance of control applications
in an environmental control network, the program product comprising machine-
readable program code for causing, when executed, one or more machines to
perform the following method steps:

displaying performance indicators for the control applications using a
first view that allows at least one control application exhibiting degraded
performance to be identified; and

‘ displaying performance indicators using a second view that provides
additional details regarding the performance of the at least one control application.

22. The program product of claim 21, wherein first and second views
each include a plurality of continuums ranging from good to poor performance with
the performance indicators plotted on the continuums.

23. The program product of claim 22, wherein a different continuum is
provided for each type of control application.

24. The program product of claim 21, wherein the first view is a '
summary view of the performance indicators and the second view is a more

detailed view of the performance indicators.

25. The program product of claim 24, wherein the summary view shows
the performance indicators for only a worst performing control loop for each
control application.

26. The program product of claim 21, wherein the program code causes
at least one tree structure to be displayed for selecting the first view and the
second view. '
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1 27.  The program product of claim 21, wherein the control applications
2  are associated with an HVAC system.

1 28. The program product of claim 21, wherein the performance
2 indicators represent control effort and accuracy.

1 29. The program product of claim 28, wherein the performance

2 indicators are exponentially weighted moving averages.

1 30. The program product of claim 21, wherein the first and second views
2 each include a plurality of dot plots ranging from good to poor performance.

1 31.  The program product of claim 30, wherein a separate dot plot is
2 provided for type of control application in the first view.

1 32. The program product of claim 30, wherein a separate dot plot is
2 provided for each type of control loop in the control applications in the second
3 view.

1 33. The program product of claim 21, wherein the program code causes
2 trend buffer data to be displayed for the at least one control application.

1 34. The program product of claim 33, wherein the program code causes
2 trend buffer data to be saved for display at a later time.

1 35. The program product of claim 21, wherein the program code causes
2 a mechanical view of the environmental control network to be displayed.

1 36.  The program product of claim 35, wherein the mechanical view
- 2 allows a user to inspect and alter values in the at least one control application.

1 37. The program product of claim 21, the program code causes a control
2 diagram view of the environmental control network to be displayed.
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38. The program product of claim 37, wherein the control diagram view

allows a user to inspect and alter a control strategy used for the at least one

control application.

39. A method for diagnosing performance of control applications in an
environmental control network, comprising:

receiving at least one performance indicator for each control

~application;

identifying at least one control application exhibiting degraded
performance using a first view of the performance indicators; and

obtaining additional information regarding the at least one control
application using a second view of the performance indicators, the second view
providing additional information on the at least one control application to perrhit a

diagnosis of a possible cause of the degraded performance.

40. The method of claim 39, wherein first and second views each
include a plurality of continuums ranging from good to poor performance with the
performance indicators plotted on the continuums.

41.  The method of claim 40, wherein a different continuum is provided

for each type of control application.

42.  The method of claim 39, wherein the first view is a summary view of
the performance indicators and the second view is a more detailed view of the

performance indicators.

43. The method of claim 42, wherein the summary view displays the
performance indicators for only a worst performing control loop for each control
application.

44. The method of claim 39, wherein the identifying and obtaining steps
are performed by navigating at least one tree structure.
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1 45. The method of claim 39, wherein the control applications are
2  associated with an HVAC system.

1 46. The method of claim 39, wherein the perform\ance indicators

2 represent contro! effort and accuracy.

1 47. The method of claim 46, wherein the performance indicators-are

2 exponentially weighted moving averages.

1 ' 48. The method of claim 39, wherein the first and second views each

2 include a plurality of dot plots ranging from good to poor performance.

1 49.  The method of claim 48, wherein a separate dot plot is provided for

2 type of control application in the first view.

1 50. The method of claim 48, wherein a separate dot plot is provided for

2 each type of control loop in the control applications in the second view.

1 51.  The method of claim 39, further including displaying trend buffer
2 data for the at least one control application. '

1 52. The method of claim 51, further including saving the trend buffer
2 data for display at a later time.

1 53. The method of claim 39, further including displaying a mechanical

2  view of the environmental control network.

1 54.  The method of claim 53, wherein the mechanical view allows a user

2 toinspect and alter values in the at least one control application.

1 55. The method of claim 39, further including displaying a control

2 diagram view of the environmental control network.
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\

56. The method of claim 55, wherein the control diagram view allows a
user to inspect and alter a control strategy used for the at least one control

application.

57. The method of claim 39, further including using statistical analysis to
identify a mean and standard deviation for each performance indicator.

58. The method of claim 57, wherein the mean and standard deviation

for each performance indicator are used to plot each performance indicator on a

‘continuum ranging from good to poor.

59. A method for assessing performance of control appllcatlons ,
associated with an environmental control network, comprising:
receiving a plurality of performance indicators for the control
applications; ’
performing a statistical scaling on the performance indicators; and -

displaying the scaled performance indicators on a common scale.

60. The method of claim 59, further including standardizing the

performance indicators for consistent units.

61. The method of claim 59, further including normalizing the
performance indicators based on equipment size.

62. The method of claim 59, wherein the control applications are
associated with at least two distinct types of devices.

63. The method of claim 59, wherein the control applications are
associated with an HVAC system.

64. The method of claim 59, wherein the common scale is a dot plot

corresponding to a range of standard deviations.

65. The method of claim 64, further including calculating a z-score for

each performance indicator and plotting the z-score on the dot plot.
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ABSTRACT

A method and apparatus is disclosed for assessing performance of
control applications in an envir_onmental control network and for diagnosing
performance problems. The apparatus includes a performavnc’e assessment and
diag‘nostic display comprising a facility navigation tree, a system navigation tree
and a performance/diagnostics window. The facility navigation tree and system
navigation tree may be used to select the facilities and systems that are to have
their associated control applications assessed and/or diagnosed. The
performance/diagnbstics window includes graphs of performance indictors that
are indicative of performance levels for the included control applications. The
system tree may be used to delve to more detailed views of the performance
indicators to obtain additional information that may help to diagnose problems

noted in performance of the selected control applications.
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Atty. Dkt. No. 081445-0324

DECLARATION AND POWER OF ATTORNEY

As a below named inventor, ] HEREBY DECLARE:

THAT my residence, post office address, and citizenship are as stated below next to
my name;

THAT I believe I am the original, first, and sole inventor (if only one inventor is
named below) or an original, first, and joint inventor (if plural inventors are named below or -
in an attached Declaration) of the subject matter which is claimed and for which a patent is
sought on the invention entitled -

METHOD AND APPARATUS FOR ASSESSING PERFORMANCE OF AN
ENVIRONMENTAL CONTROL SYSTEM

'(Attomey Docket No. 081445-0324)

the specification of which (check one)

X _is attached hereto.
o was filed on as United States Application Number or PCT
International Application Number and was amended on
(if applicable).

THAT I do not know and do not believe that the same invention was ever known or
used by others in the United States of America, or was patented or described in any printed
publication in any country, before I (we) invented it;

THAT I do not know and do not believe that the same invention was patented or
~ described in any printed publication in any country, or in public use or on sale in the United
States of America, for more than one year prior to the filing date of this United States
application;

THAT I do not know and do not believe that the same invention was first patented or
made the subject of an inventor's certificate that issued in any country foreign to the United
States of America before the filing date of this United States application if the foreign
application was-filed by me (us), or by my (our) legal representatives or assigns, more than
twelve months (six months for design patents) prior to the filing date of this United States
application;

THAT I have reviewed and understand the contents of the above-identified
specification, including the claim(s), as amended by any amendment specifically referred to
above;

THAT I believe that the above-identified specification contains a written description
of the invention, and of the manner and process of making and using it, in such full, clear,

Page 1 of §
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Atty. Dkt. No. 081445-0324

concise, and exact terms as to enable any person skilled in the art to which it pertains, or with
which it is most nearly connected, to make and use the invention, and sets forth the best mode
contemplated by me of carrying out the invention; and

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as defined in Title 37, Code of
Federal Regulations, §1.56.

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code
§119(a)-(d) or § 365(b) of any foreign application(s) for patent or inventor's certificate, or
§365(a) of any PCT international application which designated at least one country other than
the United States of America, listed below and have also identified below any foreign

~ application for patent or inventor's certificate or of any PCT international application having a
filing date before that of the application on which priority is claimed.

“Prior Foreign R . Certified
Application Priority Copy
Forei Hing D . 9
Number Country oreign Filing Date | Claimed Attached?

I HEREBY CLAIM the benefit under Title 35, United States Code § 119(¢) of any
United States provisional application(s) listed below.

U.S. Provisional Application Number Filing Date

I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any
United States application(s), or § 365(c) of any PCT international application designating the
United States of America, listed below and, insofar as the subject matter of each of the claims
of this application is not disclosed in the prior United States or PCT International application
in the manner provided by the first paragraph of Title 35, United States Code, § 112, I
acknowledge the duty to disclose information which is material to patentability as defined in
Title 37, Code of Federal Regulations, § 1.56 which became available between the filing date
of the prior application and the national or PCT international filing date of this application.

U.S. Parent PCT Parent Parent Parent
Application Number | Application Number Filing Date Patent Number

Page 2 of 5
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I HEREBY APPOINT the following registered attbrneys and agents of the law firm of

FOLEY & LARDNER LLP:
MATHEW P. Reg. No. 54,589
ANDERSON .
SCOTT D. ANDERSON Reg. No. 46,521
RUSSELL J. BARRON Reg. No. 29,512
DAVID J. BATES Reg. No. 39,902
STEVEN C. BECKER Reg. No. 42,308
CHAD E. BEMENT Reg. No. 54,991
MICHAEL S. BRAYER Reg. No. 51,495
MARCUS A. BURCH Reg. No. 52,673
CHARLES G. CARTER Reg. No. 35,093
ALISTAIR K. CHAN Reg. No. 44,603
JOHN C. COOPER III Reg. No. 26,416
JEFFREY N. Reg. No. 34,144
COSTAKOS
SCOTT M. DAY Reg. No. 52,801
BARRY L. GROSSMAN Reg. No. 30,844
JEFFREY S. ' Reg. No. 47,619
GUNDERSEN
ADAM M. GUSTAFSON Reg. No. 54,601
JOHN M. LAZARUS Reg. No. 48,367
KEITH D. Reg. No. 40,365
LINDENBAUM ,
DAVID G. LUETTGEN Reg. No. 39,282
M. SCOTT MC BRIDE Reg. No. 52,008
RICHARD J. MC Reg. No. 35,610
KENNA
JAMES G. MORROW Reg. No. 32,505
SCOTT C. NIELSON Reg. No. 50,755
JASON E. PAULS Reg. No. 45,651
TODD A. RATHE Reg. No. 38,276
MICHAEL D. RECHTIN Reg. No. 30,128
MARCUS W. SPROW Reg. No. 48,580
M. REED STAHELI Reg. No. 47,959
JEAN M. TIBBETTS Reg. No. 43,193
JOHN A. VANOPHEM Reg. No. 38,646
JAMES A. WILKE Reg. No. 34,279
JOSEPH N. ZIEBERT Reg. No. 35,421

001.1624323.1
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Atty. Dkt. No. 081445-0324

WALTERE. ' Reg. No. 40,883
ZIMMERMAN

to have full power to prosecute this application and any continuations, divisions, reissues, and
reexaminations thereof, to receive the patent, and to transact all business in the United States
Patent and Trademark Office connected therewith.

I request that all correspondence be directed to:

David J. Bates
FOLEY & LARDNER LLP
Customer Number: 26371

Telephone:  (414) 297-5760
Facsimile: (414) 297-4900

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed
by me to prosecute this application do not personally represent me or my legal interests, but
instead represent the interests of the legal owner(s) of the invention described in this
application.

I FURTHER DECLARE THAT all statements made herein of my own knowledge are
true, and that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title
18 of the United States Code, and that such willful false statements may jeopardize the
validity of the application or any patent issuing thereon.

Name of first inventor John E. Seem
Residence Glendale, Wisconsin
Citizenship United States of America

" 1800 West Woodbury Lane
Post Office Address _Glendale, Wisconsin 53209
Inventor's signature W 4 A BTN
Date ﬂmY b, 2004

Page 4 of 5
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Name of second inventor William A. Huth

Residence Delafield-Wiseonsm—  /pR7(AwW0 , LOT

Citizenship United States of America

Post Office Address i /200 E, Sw ee'em an e

o~ MHAariowo, wr $30a Y

Inventor's signature %@W

Date /é/og/

Name of third inventor Robert J. Fraune

Residence Waukesha, Wisconsin

Citizenship ' United States of America

Post Office Address | 552 W2 /Wlécalzl;;{ie Slgane

Inventor's signature X MM y{ -~

Date /5’/6%; & 0 /0.
L/

Name of fourth inventor Anita M. Lewis )

Residence Cedarburg, Wisconsin i

Citizenship . United States of America

Post Office Ad dreés 7515 Devonshire Drive

Cedarburg, Wisconsin 53012

Inventor's signature W m ';fea)'(‘ﬁ
Date 5/@/ (92%

Name of fifth inventor Tri V. Ky
Residence Waukesha, Wisconsin
Citizenship United States of America
Post Office Address i’g:&kle{:;f:,c\x:gonsin 53186
Inventor's signature <] P W
Date < / ¢ [®

. N l
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A’pplication Data Sheet

|
'

Application Information

Application Type:: Regular
Subject Matter:: . Utility
Suggested classification::

Suggested Group Art Unit::

CD-ROM or CD-R?:: None
Computer Readable Form (CRF)?:: No
Title:: , METHOD AND APPARATUS FOR

ASSESSING PERFORMANCE OF AN
ENVIRONMENTAL CONTROL SYSTEM

Attorney Docket Number:: 081445-0324
Request for Early Publication?:: No

Request for Non-Publication?:: Yes
Suggested Drawing Figure:: 4

Total Drawing Sheets:: 13

Small Entity?:: : No

Petition included?:: No

Secrecy Order in Parent Appl.?:: No
Applicant Information

Applicant Authority Type:: Inventor

Primary Citizenship Country:: US
Status:: Full Capacity
Given Name:: _ John E.
Family Name:: Seem
Page # 1 Initial 05/07/04
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City of Residence::

State or Province of
Residence::

Country of Residence::
Street of mailing address::
City of mailing address::
State or Province of mailing
address::

Postal or Zip Code 6f mailing

address::

Applicant Authority Type::

Primary Citizenship Country::

Status::

Given Name::

Family Name::

City of Residence::

State or Province of
Residence::

Country of Residence::

~ Street of mailing address::
City of mailing address::

- State or Province of mailing
addres_si:

Postal or Zip Code of mailing

address::

\Applica‘nt Authority Type::

 Primary Citizenship Country::

Status::

Given Name::

Glendale

Wisconsin

us

1800 West Woodbury Lane
Glendale

Wi

53209

Inventor

us

Full Capacity
William A.

‘Huth

Hartland

Wisconsin

us

1201 East Sweetbriar Lane
Haitland

Wi

53029
Inventor
us

Full Capacity
Robert J.
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Family Name::

City of Residence::

State or Province of
Residence::

Country of Residence::
Street of mailing address::
City of mailing address::

~ State or Province of mailing
address::

Postal or Zip Code of mailing

address::

Applicant Authority Typé::

Primary Citizenship Country::

Status::

Given Name::

Family Name::

City of Residence::

State or Province of
Residence::

Country of Residence::
Street of mailing address::
City of mailing address::
State or Province of mailing
address::

Postal or Zip Code of mailing

address::

Applicant Authority Type::

Primary Citizenship Country::

Status::

Fraune
Waukesha

Wisconsin

us

S52 W23505 Partridge Lane
Waukesha

Wi

53189

Inventor

us

Full Capacity
Anita M.
Lewis
Cedarburg

Wisconsin

us

7515 Devonshire Drive
Cedarburg

Wi

53012

Inventor
us
Full Capacity

Page # 3

Initial 05/07/04
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Given Name::

Family Name::

City of Residence::

State or Province of
Residence::

Country of Residence::
Street of mailing address::
City of mailing address::
State or Province of mailing
address:: ‘

Postal or Zip Code of mailing

address::

Correspondence Information

Tri V.
Ky
Waukesha

Wisconsin

us

1941 Rustic Way
Waukesha

Wi

53186

Correspondence Customer Number:: 26371
‘ PTOMailMilwaukee@Foley.com

E-Mail address::

Representative Information

Representative D‘esvignation::

Registration Number::

Represéntative

Name::
Primary 54,589 MATHEW P.
| ANDERSON
Primary 46,521 SCOTT D.
ANDERSON |
Primary 29,512 RUSSELL J. BARRON
Primary 39,902 DAVID J. BATES
Primary 42,308 STEVEN C. BECKER
Primary 54,991 CHAD E. BEMENT
Page # 4 Initial 05/07/04
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Primary | 51,495 MICHAEL S. BRAYER
Primary : 52,673 MARCUS A. BURCH
Primary 35,003 CHARLES G. CARTER
Primary | 44,603 ALISTAIR K. CHAN
Primary 26,416 ' JOHN C. COOPERIII
Primary 34,144 JEFFREY N.
| COSTAKOS
Primary 52,801 SCOTT M. DAY
Primary | 30,844 BARRY L.
| , GROSSMAN
Primary | 47,619 JEFFREY S.
| GUNDERSEN
Primary ' 54,601 | ADAM M.
GUSTAFSON
Primary 48,367 JOHN M. LAZARUS
Primary 40,365 KETHD.
LINDENBAUM
Primary 39,282 DAVID G. LUETTGEN
Primary | 52,008 M. SCOTT MC BRIDE
Primary | 35,610 RICHARD J. MC
KENNA
Primary - 32,505 JAMES G. MORROW
Primary 50,755 SCOTT C. NIELSON
Primary | 45,651 JASON E. PAULS
Primary 38.276 TODD A. RATHE
Primary ' 30,128 MICHAEL D. RECHTIN
Primary ’ 48,580 ' — | MARCUS W. SPROW
Primary 47,959 M. REED STAHELI
“Primary 43,193 JEAN M. TIBBETTS
Primary 38,646 JOHN A. VANOPHEM
Primary - 34,279 JAMES A. WILKE
Page # 5 Initial 05/07/04
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Primary 35,421 JOSEPH N. ZIEBERT
Primary 40,883 WALTERE.
ZIMMERMAN
Domestic Priority Information
Application:: Continuity Type:: Parent Parent Filing
Application:: Date:: .
Foreign Priority Information
Country:: Application Filing Date:: Priority Claimed::
number::

Assignee Information

Assignee name::

Page # 6

_ Johnson Controls Technology Company

Initial 05/07/04
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PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2003

L2854 1197

Application orDocket Number

(Column 1) (Column 2) TYPE [ OR SMALL ENTITY
”
TOTAL CLAIMS 4% RATE | FEE RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE} 385.00 |oR HBAs'lc FEE] 770.00
TOTAL CHARGEABLE CLAIMS | /& minus 20= |* 4/ XS 9= orl xs1s- f/{)
INDEPENDENT CLAIMS 7, minus3= | _ _ | =
2 / X43= or| Xes= | sZ
MULTIPLE DEPENDENT CLAIM PRESENT 0
+145= OR| +290=
* If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL OR TOTAL /dé/;m
CLAIMS AS AMENDED - PART Il ' ' _ : OTHER THAN
(Column 1) (Column 2)  (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST .
ADDI- ADDI-
< REMAINING NUMBER T
e AFTER PREVIOUSLY | | Cocrmn RATE |TIONAL RATE | TIONAL
s AMENDMENT PAID FOR FEE FEE
2 Total Mi = ' A
g ota » nus - = X$ 9= OR X$1 8=
w L 4 I -ere = *
§ independent Minus ‘ X43= OR X86=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM il
+145= OR| +290=
TOTAL OR TOTAL
‘ ADDIT. FEE ADDIT. FEE
~(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST -
o REMAINING NUMBER PRESENT ADDI: - . | ADDI-
5 AFTER PREVIOUSLY EXTRA RATE JTIONAL RATE [ TIONAL
fri] AMENDMENT PAID FOR FEE FEE
g Total . Min = '
2 inus e = X$ 9= OR X$18=
W lindependent | Minus won =
) i i __ X43= or| x8e=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D -
+145= OR | +290=
TOTAL OR .. TOTAL
ADDIT. FEE ADDIT. FEE
(Column 1) (Column'2) (Column3) '
N CLAIMS HIGHEST :
o REMAINING NUMBER PRESENT ADDI- ADDI- §
'2 AFTER PREVIOUSLY EXTRA RATE [TIONAL RATE ] TIONAL
] AMENDMENT PAID FOR : FEe | FEE
= . ] )
g Total " Minus - = X$ 9= OR X$18=
independent |« Minus s =
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM []__
. : +145= OR | +290="]
* It the entry in column 1 is less than the entry in column 2, write “0” in column 3. e rOT :
** It the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." ADD,?;EAE -JOR mo;?ggé

+**it the "Highest Number Previously Paid For” IN THIS SPACE is less than 3. enter *3.° . o
The “Highest Number Previously Paid For* (Total or iIndependent) is the highest number. found in the appropriate box in column 1.
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3
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PATENT APPLICATION SERIAL NO.

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

05/11/2004 HGEBREM1 00000010 10841107

01 FC:1001 770.00 0P
02 FC:1201 86.00 0P
03 FC:1202 810.00 GP
PTO-1556 \
(5/87)

*U.S. Govemment Printing Office: 2002 — 489-267/80033
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,/

l! ’:
= o
= 5 | Atty. Dkt. No. 081445-0324 42 =
S , or @
= _ 3 =5
) IN THE UNITED STATES PATENT AND TRADEMARK OFFICE '3\%3 =°
(= © o =
£ S A ppllcant. John E. Seem et al. CERTIFICATE OF EXPRESS MAILING
' United” Sros Potan Seoteen Evoress M mont Ofhce. o
Title: METHOD AND APPARATUS Addressee” service under 37 CF.K§ 1110 on the dae ndicaed
FOR AS SESS]NG ' ?:?:mi;;;ﬁ:e\s]s:dztzos:l3(-:10;1511(:iss(loner for Patents, P.O. Box
PERFORMANCE OF AN EV431598885US May 7, 2004
ENVIRONMENTAL CONTROL (Express Mail Label Number) (Date of aDy;)sit)
SYSTEM
Jeanne M. Johnson
(Printed Name)
Appl..No.: Unknown 9 (S.m.)'() Z 4 )
ignature,
- Filing Date: ~ Herewith
' Examiner: Unknown
i
) Art Unit: Unknown
UTILITY PATENT APPLICATION
TRANSMITTAL
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir: .
::\ Transmitted herewith for filing under 37 C.F.R. § 1.53(b) is the nonprovisional utility
' patent application of:
John E. Seem
1800 West Woodbury Lane
Glendale, Wisconsin 53209
-
William A. Huth
1201 East Sweetbriar Lane
Hartland, Wisconsin 53029
Robert J. Fraune
S52 W23505 Partridge Lane
Waukesha, Wisconsin 53189
Anita M. Lewis
7515 Devonshire Drive
Cedarburg, Wisconsin 53012
-1-
001.1628359.1
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Enclosed are:

[X]

[X]

[X]

[X]

[X]

[]

[X]

001.1628359.1

Atty. Dkt. No. 081445-0324

Tri V. Ky
1941 Rustic Way
Waukesha, Wisconsin 53186

- Applicant claims small entity status under 37 CFR 1.27.

Specification, Claim(s), and Abstract (27 pages).

Informal drawings (13 sheets, Figures 1, 2, 3,4, 5,6, 7,8,9, 10,11, 12, 13,

and 14).

Declaration and Power of Attorney (5 pages).

Assignment of the invention to Johnson Controls Technology Company (4
pages). -

Assignment Recordation Cover Sheet (1 page).
Small Entity statement.

Request for application not to be published with certification under 35 USC
122(b)(2)(B)(1) (1 page).

Information Disclosure Statement.
Form PTO/SB/08 with copies of ____listed reference(s).
Application Data Sheet (37 CFR 1.76) (6 pages).

Claim for Convention Priority.

WILLOW TECH. EX. 1006
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The filing fee is calculated below:

Claims Included Extra Rate Fee
~ as Filed in Claims Totals
Basic Fee .

Basic Fee ' $770.00 = $770.00
Total 65 - 20 = 45 X $18.00 = $810.00

Claims: ‘
Independents 4 - 3 =1 X $86.00 = $86.00
If any Multiple Dependent Claim(s) present: +  $290.00 = : $0.00
' SUBTOTAL: = $1666.00
[ ] Small Entity Fees Apply (subtract % of above): = $0.00
o TOTAL FILING FEE: = $1,666.00
Assignment Recordation Fee: ' + $40.00 = $40.00
TOTAL FEE _ ' _ , = $1,706.00

[ X] A check in the amount of $1,706.00 to cover the filing fee and fee for recordation of

S

Assignment is enclosed.

[ ] Therequired 'ﬁling fees are not enclosed but will be submitted in response to the

Notice to File Missing Parts of Application.

[ X] The Commissioner is hereby authorized to charge any additional fees which may be
reéquired regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any
overpayment, to Deposit Account No. 06-1447. Should no proper payment be
enclosed herewith, as by a check being in the wrong amount, unsigned, post-dated,
otherwise improper or informal or even entirely missing, the Commissioner is

authorized to charge the unpaid amount to Deposit Account No. 06-1447.

Please direct all correspondence to the undersi gned‘ attorney or agent at the address

indicated below.

001.1628359.1
WILLOW TECH. EX. 1006
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‘Respectfully submitted,

Date MO\"’) -, ’7/005/ By 0@/“3//%

FOLEY & LARDNER LLP David J. Bates :
Customer Number: 26371 Attorney for Applicant
Telephione:  (414) 297-5760 Registration No. 39,902

Facsimile:  (414) 297-4900

001.1628359.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: John E. Seem et al.
Title: METHOD AND APPARATUS
" FOR ASSESSING '

PERFORMANCE OF AN
ENVIRONMENTAIL CONTROL
SYSTEM

Appl. No.: Unknown

Filing Date: Herewith

Examiner: Unknown

Art Unit: Unknown

CERTIFICATE OF EXPRESS MAILING
| hereby certify that this correspondence is being deposited
with the United States Postal Service's "Express Mail Post
Office To Addressee” service under 37 C.F.R. § 1.10 on
the date indicated below and is addressed to:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450. '

EV431598885US May 7, 2004
{(Express Mail Label Number) {Date of Deposit)

Jeanne M. Johnson
(Printed Name)

(Signature)

/qufgg/ W?%ﬂm/

REQUEST AND CERTIFICATION UNDER 35 U.S.C. 122(b)(2)(B)(i)

Commissioner for Patents
P.O. Box. 1450
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Atty. Dkt. No. 081445-0324

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  John E. Seem et al.

CERTIFICATE OF EXPRESS MAILING
I hereby certify that this correspondence is being deposited with the
United States Postal Service's "Express Mail Post Office To

Title: METHOD AND APPARATUS Addressee” service under 37 CF.R.§ 110 on the date indicated
FOR ASSESSING T e o 0
PERFORMANCE OF AN
ENVIRONMENTAL CONTROL l Em(]é:grzjs?ﬁan Label Number) Aug“St(Dafo-f 63:::1)
SYSTEM

Jeanne M. Johnson
(Printed Name)

Appl. No.:  10/841,107 9 m. 9 é
(Signa

Filing Date: 05/07/2004

Examiner: To Be Determined

Art Unit: 2857

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop Amendment
Commissioner for Patents .
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Submitted herewith on Form PTO-1449 is a lisfing of documents known to Applicants
in order to comply with Applicants' duty of disclosure pursuant to 37 CFR §1.56. A copy of

each listed document, except as noted below, is being submitted to comply with the

provisions of 37 CFR §1.97 and §1.98.

The USPTO has waived the requirement under 37 CFR 1.98(a)(2)(i) to submit copies
of U.S. patents and U.S. patent application publications when citing and submitting an
Information Disclosure Statement in a patent application filed after June 30, 2003, and in an
international application that has entered the national stage under 37 USC §371 after June 30,
2003. Accordingly, copies of these types of documents are not being supplied in connection
with this application. Reference is being made to Pre-OG Notice from Office of Patent Legal
Administration dated July 25, 2003, Information Disclosure Statements May Be Filed

001.1677661.1
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Without Copies of U.S. Patents and Published Applications in Patent Applications filed after
June 30, 2003.

The submission of any document herewith, which is not a statutory bar, is not
intended as an admission that such document constitutes prior art against the claims of the
present application or that such document is considered material to patentability as defined in
37 CFR §1.56(b). Applicants do not waive any rights to take any action which would be
appropriate to antedate or otherwise remove as a competent reference any document which is

determined to be a prima facie art reference against the claims of the present application.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR

§1.97(b), within three (3) months of the filing date of the application.

RELEVANCE OF EACH DOCUMENT

All of the documents are in English.

Applicants respectfully request that any listed document be considered by the
Examiner and be made of record in the present application and that an initialed copy of Form

PTO-1449 be returned in accordance with MPEP §6009.
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The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 CFR §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 06-1447. Should no proper payment be enclosed herewith, as by a
check being in the wrong amount, unsigned, post-dated, otherwise improper or informal or
even entirely missing, the Commissioner is authorized to charge the unpaid amount to
Deposit Account No. 06-1447.

Respectfully submitted,

Date AU\ 44 54 S , 2004 By M7A’ﬂ_

FOLEY & LARDNER LLP _ David J. Bates
Customer Number: 26371 Attorney for Applicant
Telephone:  (414) 297-5760 Registration No. 39,902

Facsimile: (414) 297-4900
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Form PTO-1449 U.S. DEPARTMENT OF COMMERCE ] ATTY. DOCKET NO. SERIAL NO.
(MODIFIED) PATENT AND TRADEMARK OFFICE 081445-0324 10/841,107
_ APPLICANT
FORMATION DISCLOSURE CITATION John E. Seem et al.
FILING DATE GROUP ART UNIT
e several sheets if necessary) 05/07/2004 2857
AUG O 5 2004 ;ﬁ U.S. PATENT DOCUMENTS
W
y ] FILING DATE
MINE B/ EF DSSI\L/JII\BAEST DATE NAME CLASS CSL%S IF
APPROPRIATE
5,682,329 10/28/1997 | Seem et al.
5,655,195 09/10/1996 Jensen et al.
FOREIGN PATENT DOCUMENTS
DOCUMENT SUB. | TRANSLATION
REF SOaER DATE COUNTRY CLASS CLASS [ves -

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)

EXAMINER

DATE CONSIDERED

* EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw
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The Patent Linguistics Utility System (PLUS) is a USPTO automated search
system for U.S. Patents from 1971 to the present. PLUS is a
query-by-example search system which produces a list of patents that are
most closely related linguistically to the application searched. This
search was prepared by the staff of the Scientific and Technical
Information Center, SIRA.
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Titles of Most Frequently Occurring Classifications of Patents Returned
- From A Search of 10841107 on July 22, 2005

2 123/179.21 (0 OR, 2 XR)
Class . 123 : INTERNAL-COMBUSTION ENGINES

123/179.1 STARTING DEVICE
123/179.21 .With charge or cylinder heating
2 219/69.16 (1 oR, 1 XR)
Class 219 : ELECTRIC HEATING
219/50 METAL HEATING (E.G., RESISTANCE HEATING)
219/68 .Cutting or disintegrating (e.g., machining
engraving)
219/69.11 E]ectr1c spark machining
219/69.16 .Gap spacing control
2 984/p1G 1 (0 OR, 2 XR)
Class 984 : MUSICAL INSTRUMENTS
984/D1G 1 PAPER COPIES IN NUMERICAL ORDER OF ALL U.S.

PATENTS IN SUBCLASSES 1-398
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The Patent Linguistics Utility System (PLUS) is a USPTO automated search
system for U.S. Patents from 1971 to the present. PLUS is a
query-by-example search system which produces a list of patents that are
most closely related linguistically to the application searched. This
search was prepared by the staff of the Scientific and Technical
Information Center, SIRA. '
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.usSpto.gov

[ APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
10/841,107 05/07/2004 John E. Seem 081445-0324 1135
2637 7590 08/22/2005 [ EXAMINER J
FOLEY & LARDNER ASSOUAD, PATRICK J
777 EAST WISCONSIN AVENUE
SUITE 3800 l ART UNIT PAPER NUMBER J
MILWAUKEE, WI 53202-5308 2857

DATE MAILED: 08/22/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
: 10/841,107 SEEM ET AL.
Office Action Summary Examiner At Unit
Patrick J. Assouad 2857

-- The MAILING DATE of this communication appears on the cover sheet with the correspondenc?2 address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however may a reply be timely filed
after SIX (6) MONTHS from the malllng date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the malhng date of this communication, even if timely fi led may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). )

Status

1)] Responsive to communication(s) filedon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
- closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-65 is/are pending in the application.
4a) Of the above claim(s) ____is/are withdrawn from consideration.
5 Claim(s) 1-20 and 39-58 is/are allowed.
6)X] Claim(s) 59,60 and 62 is/are rejected.
7)X Claim(s) 21-38,61 and 63-65 is/are objected to.
8)[] Claim(s)___. are subject to restriction and/or election requirement.

Application Papers

9)[X] The specification is objected to by the Examiner.
10)X The drawing(s) filed on 14 July 2004 is/are: a)[] accepted or b)[X] objected to by the Examiner.
Applicant may not request that anS/ objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including thé correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAI b)[J Some * ¢)[] None of:
1.[ Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IX] Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) [X] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [[] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 8/5/04. 6) [] other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050818
o : WILLOW TECH. EX. 1006
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Application/Control Number: 10/841,107 Page 2
Art Unit: 2857 | |

DETAILED ACTION
Drawings

1. Figure 1-2 should be designated by a legend such as --Prior Art-- because only
that which is old is illustrated. See at least Figs. 1-2 of US Patehts 5,682,329,
5,446,677, and 5,555,195. See MPEP § 608.02(g). Corrected drawings in compliance
with 37 CFR 1.121(d) are required in reply to the Office action to avoid ab'éndonment of
the application. The replacement sheet(s) should be labeled “Replacement Sheet” in the
page header (as ber 37 CFR 1.84(c)) so as not to obstruct any portion of the. drawing
figures. If the changes are not accepted by the examiner, the applicant will be notified
and informed of any required corrective action in the next Office action. The objection to

the drawings will not be held in abeyance.

Specification
2. The disclosure is objected to because of the following informalities: the status of
US Application serial No. 10/612,621 should be updated appropriately.

Appfopriate correction is required.

Claim Objections
3. Claims 21-38 are objected to because of the following informalities: to fully
comply with MPEP 2106, Applicant is strongly suggested to incorporate the following

language (or similar language) into all of the “program product” claims: “A computer

WILLOW TECH. EX. 1006
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Application/Control Number: 10/841,107 Page 3
Art Unit: 2857 ‘

program product, in combination with and embodied on a computer-readable medium,

for analyzing performance...” Appropriate correction is required.

Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that.

form the basis for the'rejections under this section made in this Office action:

A person shall be entitled to a patent unless —(e) the invention was described in (1) an application for
patent, published under section 122(b), by another filed in the United States before the invention by
the applicant for patent or (2) a patent granted on an application for patent by another filed in the
United States before the invention by the applicant for patent, except that an international application
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of
an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

5. Claims 59-60 and 62 are rejectéd under 35 U.S.C. 102(e) as being anticipated by

Frerichs et al. (US 6,865,511).

6. Note: the prea'mble of independent claim 59 refers to an environmental control
network; the body of the claim does not. Pursuant to MPEP 2111.02, the preamble is

given little or no patentable weight.

7. The correspondence between the instant claimed invention (claim 59) and that of
Frerichs et al. is seen most clearly from Fig. 5-of Frerichs et al. (reproduced below) and
is as follows: receiving a plurality of performance indicators... is step 52 of Fig. 5;

performing a statistical scaling on the performance indicators is the combination of one

WILLOW TECH. EX. 1006
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Application/Control Number: 10/841,107 Page 4
Art Unit: 2857

or more of steps 54-60 of Fig. 5; displaying the scaled performance indicators on a

common scale is step 62 of Fig. 5 of Frerichs et al.
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Application/Control Number: 10/841,107 | Page 6
Art Unit: 2857 -

8. As per dependent claim 60, the Examiner associates the claimed “standardizing
the performance indicators for consistent units” with the combination of scaled indices .

which produce a performance index of Frerichs et al.

9. As per dependent claim 62 which refers to “two distinct types of devices”, see at

least the numerous distinct devices of Figs. 3-4.

Allowable Subject Matter

~10.  Claims 1-20 and 39-58 are allowed.

11.  Claims 61 and 63-65 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

“Conclusion
-12.  The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. See the attached PTO-892.

13.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Patrick J. Assouad whose telephone number is 571-

272-2210. The examiner can normally be reached on Tuesday-Friday, 6:30am-5:00pm.
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Application/Control Number: 10/841,107 ' ‘ Page 7
Art Unit: 2857

If attempts to reach the examiner by.telephone are unsuccessful, the examiner’s
supervisor, Marc Hoff éan be reached on 571-272-2216. The fax phone number for the
organization where this application or proceeding is assigned is 703-872-9306.

Informétion regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applicatidns may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications ié available through Private PAIR only.
For mére information about the PAIR éystem,_ see http://pair-direct.uépto.gov. Should

you havé questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). ///C:M :
, <

Patrick J Assouad
Primary Examiner
Art Unit 2857

pia
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(MODIFIED) PATENT AND TRADEMARK OFFICE 081445-0324 10/841,107
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FORMATION DISCLOSURE CITATION John E. Seem et al.
FILING DATE GROUP ART UNIT
e several sheets if necéssary) 7 05/07/2004 2857
£ U.S. PATENT DOCUMENTS
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_ FILING DATE
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

10/841,107 SEEMET AL.
Notice of References Cited r— PR
Patrick J. Assouad 2857 Page 1 of 3
U.S. PATENT DOCUMENTS

* Coumsoc%?-?um\ém:; Code MMI?\a(tsYY Name Classification
A | US-5,446,677 08-1995 Jensen et al. 700/277
B | US-5,973,662 A 10-1999 Singers et al. 345/418
C | US-6,014,612 A 01-2000 Larson et al. 702/183
D | US-6,031,547 A 02-2000 Kennedy, Robert D. 345/440
E | US-6,363,422 B1 03-2002 Hunter et al. 709/224
F | US-6,385,510 B1 05-2002 Hoog et al. 700/276
G | US-6,389,331 B1 05-2002 Jensen et al. 700/275
H | US-6,626,366 B2 09-2003 Kayahara et al. 236/94
1 | US-6,704,016 B1 03-2004 Oliver et al. 345/440.2
J | US-6,764,019 B1 07-2004 Kayahara et al. 236/51
K | US-6,826,454 B2 11-2004' Sulfstede, Louis E. 700/276
L | US-6,816,811 B2 11-2004 Seem, John E. 702/179
M | US-6,823,680 B2 11-2004 Jayanth, Nagaraj 62/127

FOREIGN PATENT DOCUMENTS
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
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U.S. PATENT DOCUMENTS
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A | US-6,134,511 10-2000 Subbarao, Krishnappa 703/6
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*F | US-2003/0158704 a1 08-2003 ' | Triginai et al. 702/182
G | US-2004/0068390 a1 04-2004 Saunders, Michael A. 702/182
H | US-2004/0133314 a1 07-2004 Ehlers et al. 700/276
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& muoewN' THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Seem et al.
C.ERTlFlC.ATE OF EXPRE'SS MAILINQ .
. ‘ : , Unites” Stues. Postal Semvions “Express. Meil Fomt Office. To

Tltle: . METHOD_ AND Addressce".sen'/ice under 37 C.F.R‘. §.1.10 on the date indicated ;
APPARATUS FOR 2450, Aloxandrin, VA 23131480, s PO Ber g
ASSES SING EV 625662085 US November 18, 2005
PERF ORMANCE OF AN (Express Mail Label Number) (Date of Deposit)
ENVIRONMENTAL , Seboran A K .
CONTROL SYSTEM - > Prinied Name)

Application No.:  10/841,107 \\ (Signature) C o

' ]

Filing Date: 05/07/2004 T

Examiner: Assouad, Patrick J.

Art Unit: 2857

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND REPLY TRANSMITTAL

Transmitted herewith is an Amendment and Reply in the above-identified patent
application.

[ X] Amendment and Reply Under 37 C.F.R. § 1.111 (14 pages).

[ X] The fee required for additional claims is calculated below:

Claims Extra

As Previously Claims ' Additional

Amended Paid For Present Rate Claims Fee
Total Claims: 58 - 65 = 0 X $50.00 = $0.00
Independent 3 - 4 = 0 x $200.00 = $0.00

Claims:
First presentation of any Multiple Dependent Claims: + $360.00 = $0.00
CLAIMS FEE TOTAL = $0.00
MILW_1919077 -1-
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[ ] The Applicants hereby petition for an extension of time under 37 C.F.R.
§ 1.136(a) for the total number of months checked below:

[
[
[
[
[

] Extension for response filed within the first month: $120.00 $0.00

] Extension for response filed within the second month: $450.00 $0.00

] Extension for response filed within the third month: $1,020.00 $0.00

] Extension for response filed within the fourth month: $1,590.00 $0.00

] Extension for response filed within the fifth month: $2,160.00 $0.00
EXTENSION FEE TOTAL: $0.00

] Statutory Disclaimer Fee under 37 C.F.R. § 1.20(d): $130.00 $0.00
CLAIMS, EXTENSION AND DISCLAIMER FEE TOTAL.: $0.00

[1] Small Entity Fees Apply (subtract 2 of above): $0.00
TOTAL FEE: $0.00

[ X] The Commissioner is hereby authorized to charge any additional fees which
may be required regarding this application under 37 C.F.R. §§ 1.16-1.17, or
credit any overpayment, to Deposit Account No. 06-1447. Should no proper
payment be enclosed herewith, as by a check being in the wrong amount,
unsigned, post-dated, otherwise improper or informal or even entirely missing,
the Commissioner is authorized to charge the unpaid amount to Deposit
Account No. 06-1447. If any extensions of time are needed for timely
acceptance of papers submitted herewith, the Applicants hereby petition for
such extension under 37 C.F.R. § 1.136 and authorizes payment of any such
extensions fees to Deposit Account No. 06-1447.

Please direct all correspondence to the undersigned attorney or agent at the address
indicated below.

Respectfully submitted,

By WE W

Date )
1117 ] z00s
’ ' » Chad E. Bement
FOLEY & LARDNER LLP Attorney for the Applicants
Customer Number: 26371 Registration No. 54,991

Telephone:  (414) 297-5554
Facsimile: (414) 297-4900

MILW_1919077 2-
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‘Commissioner for Patents
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THE UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF EXPRESS MAILING
1 hereby certify that this correspondence is being deposited with the
United States Postal Service's "Express Mail Post Office To

4} Addressee" service under 37 C.F.R. § 1.10 on the date indicated

below and is addressed to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

EV 625662085 US
(Express Mail Label Number)

November 18, 2005
(Date of Deposit)

Deborah A. Kocorowski
(Printed Name)

v\/cbwcuhov%@rcwsjr\l

(Slgnature)\\

U

AMENDMENT AND REPLY UNDER 37 C.F.R. § 1.111

This communication is responsive to the Non-Final Office Action dated August 22,

2005 concerning the above-referenced patent application.

Amendments to the Specification begin on page 2 of this document.

Amendments to the Claims are reflected in the Listing of Claims which begins on

page 4 of this document.

MILW_1904732

Remarks/Arguments begin on page 11 of this document.

Please amend the application as follows:
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Amendments to the Specification:

Please amend the specification as follows:

Please replace paragraph [0008] starting on page 3 of the specification with the

following rewritten paragraph:

[0008] An ideal feedback control system would be able to maintain the controlled
variable at the setpoint based only on the feedback signal. However, actual feedback control
systems require additional inputs known as control parameters that are used by the controller
to determine how to control the system based on the feedback signal and the setpoint.
Common control algorithms that make use of such control parameters are proportional P)
control, proportional integral (PI) control, and proportional-integral derivative (PID) control.
More recently, a pattern recognition adaptive control (PRAC) method has been utilized to
automatically determine the values of the control parameters after significant setpoint changes
or load disturbances have occurred. One example of an improved PRAC method is disclosed

in commonly owned U.S. Patent Application No. 10/612,621 (now U.S. Patent No.
6.937.909) (currently-pending).

MILW_1904732
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. Please replace paragraph [0036] starting on page 9 of the specification with the

following rewritten paragraph:

[0036] Inthe embodiment of Figures 1 and 2, controller 12 is coﬁﬁgured to
appropriately position actuator 50 in accordance with a control algorithm. The control
algorithm may be a type that is well known to persons skilled in the art such as P, PI, PID
based algorithms. The control algorithm may also be a PRAC based algorithm such as

disclosed in commonly owned U.S. Patent Application No. 10/612,621 (now U.S. Patent No.
6.937,909) ¢eurrently-pending). In acéordance with any of these types of algorithms,
controller 12 may receive air flow and temperature feedback values at inputs 38 and 40,
respectively. The control algorithm may also receive other data (e.g., temperature set point
from a thermostat) from communications port 36 or some other input. Controller 12 provides
an actuator output signal at actuator output 42 to accurately position damper 46 in an effort to
maintain the controlled environment within a specified tolerance of the desired temperature

with minimal effort.

MILW_1904732

WILLOW TECH. EX. 1006
Page 108



Attorney Docket No. 081445-0324

Amendments to the Claims:

This Listing of Claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Original) A method for analyzing performance of control applications in an
environmental control network, comprising:
receiving at least one performance indicator for each control application;
identifying at least one control application experiencing degraded performance
using a first view of the performance indicators; and
obtaining additional information regardihg the at least one control application

using a second view of the performance indicators.

2. (Original) The method of claim 1, wherein first and second views each
include a plurality of continuums ranging from good to poor performance with the

performance indicators plotted on the continuums.

3. (Original) The method of claim 2, wherein a different continuum is provided

for each type of control application.

4. (Original) The method of claim 1, wherein the first view is a summary view
of the performance indicators and the second view is a more detailed view of the performance

indicators.

5. (Original) The method of claim 4, wherein the summary view displays the
performance indicators for only a worst performing control application among a group of

control applications.

6. (Original) The method of claim 1, wherein the identifying and obtaining steps

are performed by navigating at least one tree structure.

7. (Original) The method of claim 1, wherein the control applications are

associated with an HVAC system.

MILW_1904732
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8. (Original) The method of claim 1, wherein the performance indicators

represent control effort and accuracy.

9. (Original) The method of claim 8, wherein the performance indicators are

exponentially weighted moving averages.

10. (Original) The method of claim 1, wherein the first and second views each

include a plurality of dot plots ranging from good to poor performance.

11. (Original) The method of claim 10, wherein a separate dot plot is provided for

each type of control application in the first view.

12. (Original) The method of claim 10, wherein a separate dot plot is provided for

each type of control loop in the control applications in the second view.

13. (Original) The method of claim 1, further including displaying trend buffer

data for the at least on control application.

14. (Original) The method of claim 13, further including saving the trend buffer

data for display at a later time.

15. (Original) The method of claim 1, further including displaying a mechanicai

view of the environmental control network.

16. (Original) The method of claim 15, wherein the mechanical view allows a

user to inspect and alter values in the at least one control application.

17. (Original). The method of claim 1, further including displaying a control

diagram view of the environmental control network.

18. (Original) The method of claim 17, wherein the control diagram view allows a

user to inspect and alter a control strategy used for the at least one control application.

19. (Original) The method of claim 1, further including using statistical analysis

to identify a mean and standard deviation for each performance indicator.

MILW_1904732
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20. (Original) The method of claim 19, wherein the mean and standard deviation
for each performance indicator are used to plot each performance indicator on a continuum

ranging from good to poor.

21. (Currently Amended) A computer program product for analyzing performance
of control applications in an environmental control network, the program product in '

combination with and embodied on a computer-readable medium and comprising machine-

readable program code for causing, when executed, one or more machines to perform the
following method steps:

displaying performance indicators for the control applications using a ﬁfst
view that allows at least one control application exhibiting degraded performance to be
identified; and

displaying performance indicators using a second view that provides additional

details regarding the performance of the at least one control application.

22, (Original) The program product of claim 21, wherein first and second views
each include a plurality of continuums ranging from good to poor performance with the

performance indicators plotted on the continuums.

23. (Original) The program product of claim 22, wherein a different continuum is

provided for each type of control application.

24. (Original) The program product of claim 21, wherein the first view is a
summary view of the performance indicators and the second view is a more detailed view of

the performance indicators.

25. (Original) The program product of claim 24, wherein the summary view
shows the performance indicators for only a worst performing control loop for each control

application.

26. (Original) The program product of claim 21, wherein the program code causes

at least one tree structure to be displayed for selecting the first view and the second view.

MILW_1904732
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27. (Original) The program product of claim 21, wherein the control applications

are associated with an HVAC system.

28. (Original) The program product of claim 21, wherein the performance

indicators represent control effort and accuracy.

29. (Original) The program product of claim 28, wherein the performance

indicators are exponentially weighted moving averages.

30. (Original) The program product of claim 21, wherein the first and second

views each include a plurality of dot plots ranging from good to poor performance.

31. (Original) The program product of claim 30, wherein a separate dot plot is

provided for type of control application in the first view.

32. (Original) The program product of claim 30, wherein a separate dot plot is

provided for each type of control loop in the control applications in the second view.

33. (Original) The program product of claim 21, wherein the program code causcs

trend buffer data to be displayed for the at least one control application.

34, (Original) The program product of claim 33, wherein the program code causes

trend buffer data to be saved for display at a later time.

3s. (Original) The program product of claim 21, wherein the program code causes

a mechanical view of the environmental control network to be displayed.

36. (Original) The program product of claim 35, wherein the mechanical view

allows a user to inspect and alter values in the at least one control application.

37. (Original) The program product of claim 21, the program code causes a

control diagram view of the environmental control network to be displayed.

-7-
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38. (Original) The program product of claim 37, wherein the control diagram
view allows a user to inspect and alter a control strategy used for the at least one control

application.

39. (Original) A method for diagnosing performance of control applications in an

environmental control network, comprising:

receiving at least one performance indicator for each control application;

identifying at least one control application exhibiting degraded performance
using a first view of the performance indicators; and |

obtaining additional information regarding the at least one control application
using a second view of the performance indicators, the second view providing additional |
information on the at least one control application to permit a diagnosis of a possible cause of

the degraded performance.

40. (Original) The method of claim 39, wherein first and second views each
include a plurality of continuums ranging from good to poor performance with the

performance indicators plotted on the continuums.

41. (Original) The method of claim 40, wherein a different continuum is provided

for each type of control application.

42. (Original) The method of claim 39, wherein the first view is a summary view
of the performance indicators and the second view is a more detailed view of the performance

indicators.

43. (Original) The method of claim 42, wherein the summary view displays the

performance indicators for only a worst performing control loop for each control application.

44. (Original) The method of claim 39, wherein the identifying and obtaining

steps are performed by navigating at least one tree structure.

45. (Original) The method of claim 39, wherein the control applications are

associated with an HVAC system.

MILW_1904732
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46. (Original) The method of claim 39, wherein the performance indicators

represent control effort and accuracy.

47. (Original) The method of claim 46, wherein the performance indicators are

exponentially weighted moving averages.

48. (Original) The method of claim 39, wherein the first and second views each

include a plurality of dot plots ranging from good to poor performance.

49, (Original) The method of claim 48, wherein a separate dot plot is provided for

type of control application in the first view.

50. (Original) The method of claim 48, wherein a separate dot plot is provided for

each type of control loop in the control applications in the second view.

51. (Original) The method of claim 39, further including displaying trend buffer

data for the at least one control application.

52. (Original) The method of claim 51, further including saving the trend buffer

data for display at a later time.

53. (Original) The method of claim 39, further including displaying a mechanical

view of the environmental control network.

54. (Original) The method of claim 53, wherein the mechanical view allows a

user to inspect and alter values in the at least one control application.

55. .(Original) The method of claim 39, further including displaying a control

diagram view of the environmental control network.

56. (Original) The method of claim 55, wherein the control diagram view allows a

user to inspect and alter a control strategy used for the at least one control application.

57. (Original) The method of claim 39, further including using statistical analysis

to identify a mean and standard deviation for each performance indicator.
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58. (Original) The method of claim 57, wherein the mean and standard deviation
for each performance indicator are used to plot each performance indicator on a continuum

ranging from good to poor.

59.-65. (Cancelled).

-10-
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REMARKS

The Applicants respectfully request reconsideration of the present application in view

of the foregoing amendments and in view of the reasons that follow.
Claims 59-65 are cancelled without prejudice.
Claim 21 is currently being amended.

This amendment changes and deletes claims in this application. A detailed listing of
all claims that are, or were, in the application, irrespective of whether the claim(s) remain
under examination in the application, is presented, with an appropriate status identifier for

each.

After amending the claims as set forth above, claims 1-58 are now pending in this

application.

Drawings

In section 1 of the Office Action, Figs. 1 and 2 are objected to as requiring the legend
such as “Prior Art” based on Figs. 1 and 2 of U.S. Patent Nos. 5,682,329, 5,446,677, and
5,555,195. The Applicants respectfully submit that Figs. 1 and 2 of the present application
are not intended to illustrate the prior art. Figs. 1 and 2 of the present application illustrate a
system in which the components therein are configured to perform additional or differing
functionality as clearly set forth in the specification of the current application. See, for
example, the description set for the in the present application associated with controller 12
shown in Figs. 1 and 2. Accordingly, the Applicants respectfully request that the objections

to Figs. 1 and 2 be withdrawn.

-11-
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Specification

In section 2 of the Office Action, the disclosure is objected to based on informalities.
Paragraphs [0008] and [0036] are amended to refer to “commbnly owned U.S. Patent
Application No. 10/612,621 (now U.S. Patent No. 6,937,909)” in order to update the status of
U.S. Patent Application No. 10/612,621. No new matter has been added. Accordingly, the

Applicants respectfully request that the objection to the specification be withdrawn.

Claim Objections

In section 3 of the Office Action, claims 21-38 are objected to based on informalities.
Claim 21 has been amended to recite in part “a computer program product for analyzing
performance of control applications in an environmental control network, the program
product in combination with and embodied on a computer-readable medium.” Accordingly,
the Applicants respectfully request that the objection to claim 21, as well as the objections to
claims 22-38 which depend from claim 21 be withdrawn. The Applicants respectfully submit
that the afore-mentioned amendment to claim 21 is presented only to advance prosecution and
1s not intended to narrow the original intended scope of claims 21-38, and is not intended to

overcome rejections based on the cited references.

Claim Rejections — 35 U.S.C. § 102(e)

In section 5 of the Office Action, claims 59-60 and 62 are rejected under 35 U.S.C.
§ 102(e) as being anticipated by Frerichs et al. (U.S. Patent No. 6,865,'5 11). While the
Applicants do not necessarily agree with the rejections of claims 59-60 and 62 or the
associated reasoning as set forth in the Office Action, the Applicants hereby cancel claims 59-
60 and 62 without prejudice in order to advance prosecution. The Applicants reserve the

right to present the subject matter of claims 59-60 and 62 in a later application.

-12-
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Allowable Subject Matter

In section 10 of the Office Action, claims 1-20 and 39-58 are allowed. The

Applicants thank the Examiner for the indication of allowance for claims 1-20 and 39-58.

In sec—tion 11 of the Office Action, claims 61 and 63-65 are objected to as being
allowable except for their dependency on a rejected base claim. C]aimé 61 and 63-65
variously depend from claim 59. Again, while the Applicants do not necessarily agree with

- the rejection of claim 59 or the associated reasoning as set forth in the Office Action, the
Applicants hereby cancel claims 61 and 63-65 without prejudice in order to advance
prosecution. The Applicants reserve the right to presenf the subject matter of claims 61 and

63-65 in a later application.
Conclusion

The Applicants believe that the present application is now in condition for allowance.

Favorable reconsideration of the -application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance the prosecution of the present application.

. ' -13-
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The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,
to Deposit Account No. 06-1447. Should no proper payment be enclosed herewith, as by a

check being in the wrong amount, unsignéd, post-dated, otherwise improper or informal or
even entirely missing, the Commissioner is authorized to charge the unpaid amount to

Deposit Account No. 06-1447. If any extensions of time are needed for timely acceptance of )

N
A
)
i
P

papers submitted herewith, the Applicants hereby petition for such extension under 37CFR.

§ 1.136 and authorizes payment of any such extensions fees to Deposit Account No. 06-1447.

Respectfully submitted,

Date ”,//7.’/2005 By WE W

FOLEY & LARDNER LLP Chad E. Bement
Customer Number: 26371 Attorney for the Applicants
Telephone:  (414) 297-5554 Registration No. 54,991

Facsimile: (414) 297-4900
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26371 7590 12/05/2005 | EXAMINER ]
FOLEY & LARDNER LLP ASSOUAD, PATRICK J
777 EAST WISCONSIN AVENUE :
SUITE 3800 | ART UNIT [ papernumBer |
MILWAUKEE, W1 53202-5308 2857

DATE MAILED: 12/05/2005

APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. J
10/841,107 05/07/2004 John E. Seem 081445-0324 1135
TITLE OF INVENTION: METHOD AND APPARATUS FOR ASSESSING PERFORMANCE OF AN ENVIRONMENTAL CONTROL SYSTEM

| APPLN. TYPE | SMALL ENTITY r ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE [ DATE DUE J
nonprovisional NO $1400 $0 $1400 03/06/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail = Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

orFax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiljedz).eBlog:ks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current comrespondence address as
indicated unlf_ss corrtgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

26371 7590 12/05/2005 ave its own certificate of mailing or transmission.
FOLEY & LARDNER LLP Certificate of Mailing or Transmission b od
I hereby certify that this Fee(s) Transmittal is being deposited wi e Unit:
777 EAST WISCONSIN AVENUE States Postal ‘S};rvice with sfx&l)lcient postage for ﬁr§t clgss mail in an envelope
SUITE 3800 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MILWAUKEE. WI 53202-5308 transmitted to the USPTO (571) 273-2885, on the date indicated below.
b
(Depositor's name)
(Signature)
(Date)
| ApPLICATION NO. [ FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
10/841,107 05/07/2004 John E. Seem 081445-0324 1135

TITLE OF INVENTION: METHOD AND APPARATUS FOR ASSESSING PERFORMANCE OF AN ENVIRONMENTAL CONTROL SYSTEM

| APPLN. TYPE | SMALL ENTITY | ISSUE FEE I PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE ]
nonprovisional NO $1400 $0 $1400 03/06/2006
[ EXAMINER | ART UNIT | CLASS-SUBCLASS ]
ASSOUAD, PATRICK J 2857 702-182000

1. Chan}gé())f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFRI (1) the names of up to 3 registered patent attorneys
(1 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

() "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individuat O Corporation or other private group entity U Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
O Issue Fee (0 A check in the amount of the fee(s) is enclosed.
(] publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
(1 Advance Order - # of Copies (] The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this fom‘;g.

5. Change in Entity Status (from status indicated above)
(Y Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (ig required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v degendin% upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Vu?lma 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO; Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
[ appLicaTionno. | FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKETNO. | CONFIRMATIONNO. |
10/841,107 05/07/2004 John E. Seem 081445-0324 1135
26371 7590 12/05/2005 [ EXAMINER ]
FOLEY & LARDNER LLP ASSOUAD, PATRICK J
777 EAST WISCONSIN AVENUE
SUITE 3800 [ ART UNIT | papernumBer |
MILWAUKEE, WI 53202-5308 2857

DATE MAILED: 12/05/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 46 day(s) If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 46 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.
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Application No. Applicant(s)
. - ) 10/841,107 : SEEMET AL.
Notice of Allowability Examiner Art Unit
Patrick J. Assouad 2857

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to Amdt filed 11/18/05.

2. [X] The allowed claim(s) is/are 1-58.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)d Al b)[J Some* c¢)[JNone ofthe: '
1. [ Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. _____
3. [C] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: - '
Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
- 1) O hereto or 2) [] to Paper No./Mail Date __.
(b) OJ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s) '
1. O Notice of References Cited (PTO-892) 5.0 Notice of Informal Patent Application (PTO-152)
2. [0 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PT0-413),
Paper No./Mail Date ______.
3. [J Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date
4. [} Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material v )
9.0 Other ____. M w
Patrick J Assouad
Primary Examiner
Art Unit: 2857

U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20051129
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Issue Classification

Application/Control No. Applicant(s)/Patent under

Reexamination

{ 10/841,107 SEEM ET AL.
Examiner Art Unit
Patrick J. Assouad 2857

ISSUE CLASSIFICATION

ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
702 182 700 32 174 276
INTERNATIONAL CLASSIFICATION
Glojs|F| - 1900
/
/
/
/
e ,Dng— C\/\ Total Claims Allowed: 58
(Afsistant Examiner)  (Date) / '
Patrick J. Assouad 11/29/05 0G. 0G.
/Vééﬂ175// Print Claim(s) Print Fig.
egal Instrume xaminer) (Date) (Primary Examiner) (Date) 1 13
D Claims renumbered in the same order as presented by applicant | [[] CPA JT1.D. ) R.1.47
5 | & 5| 2 s | £ T | 2 T | c 5 | & T | £
£ | D c | D c | D c o c > c | @ c |5
o 5 w 5 w 5 I 5 o 5 e 5 e 5
1 1 31 | 31 61 91 121 151 181
2 2 32 | 32 62 92 122 152 ‘ 182
3 3 33 [ 33 63 93 123 153 183
4 4 34 | 34 64 94 124 154 184
5 5 35 | 35 65 95 125 155 185
6 6 36 | 36 66 96 126 156 186
7 7 37 | 37 67 97 127 , 157 187
8 8 38 | 38 68 98 128 158 188
9 9 39 | 39 69 99 129 159 189
10 | 10 40 | 40 70 100 130 160 190
11 1 41 | 41 71 101 131 161 191
12 | 12 42 | 42 72 102 132 162 192
131 13 43 | 43 73 |, 103 133 163 193
14 | 14 44 | 44 74 104 134 164 194
151 15 45 | 45 75 105 135 165 195
16 | 16 46 | 46 76 106 136 166 196
17 | 17 47 | 47 77 107 137 167 197
18 | 18 48 | 48 78 108 138 168 198
19 | 19 49 | 49 79 109 139 169 199
20 | 20 50 | 50 80 110 140 170 200
21 | 21 51 | 51 81 111 141 171 201
22 | 22 52 | 52 82 112 142 172 202
23 | 23 53 | 53 83 113 143 | 173 203
24 .| 24 54 | 54 84 | 114 144 174 204
25| 25 55 | 55 85 115 145 175 205
26 | 26 - 56 | 56 86 116 146 176 206
27 | 27 57 | 57 87 117 147 177 207
28 | 28 58 | 58 88 118 148 178 208
29 | 29 59 89 119 149 179 209
.30 ] 30 60 90 120 150 180 210
U.S. Patent and Trademark Office WILLOW fR i [BerEr Xo- 129081129
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Application/Control No. Applicant(s)/Patent under
Search Notes : _ Reexamination
10/841,107 SEEM ET AL.
Examiner Art Unit
Patrick J. Assouad 2857
_ ' SEARCH NOTES
SEARCHED / (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examin?/ ~ DATE EXMR
PLUS repor ¥
(p,uiew-cL <n L 8},8/0-)/ W
// a 44" o'(-b&
/ ' ExT  seartel.
/ : Fheps | 1ZF
/ See o fhee l"’/‘" » /’
7 o
/ Uimide L elssriGed
A ' resct gls)| Y
/- VPR
/ 790/;72‘5,31;7‘1 (
72 L '
/ Jao [§P0 0/, Fro.ifo
/ . . s00, 3/

// - | J**’/bb:m, \/ k//‘

INTERFERENCE SEARCHED wye, ’ Y41, 2

Class Subclass Date, Examiner /—

—‘/

See| T P

e

U.S. Patent and Trademark Office ' i Part of Paper No. 20050818
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. PART B - FEE(S) TRANSMITTAL 52 - © 3 —0O5

Comglete and g {e] }hlPS Srm ogether with api)lﬁcai)le. fee(s), to: Mail  Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
INSTRUCTIONS\¢

{ or Fax (571) 273-2885
Rgis form should K¢
appropriate. All fu

£€/used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
-*‘Q'eg_ ®/including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as

indicated unless correcitdd

maintenance fee notifications: —

directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

FEB 09 1006

26371 7590 12/05/2005 ave its own certificate of mailing or transmission.
FOLEY & LARDNER LLP Certificate of Mailing or Transmission[ EV625659550LLS]
I hereby certify that this Fee(s) Transmittal is being deposited with the Unite
777 EAST WISCONSIN AVENUE States Postal Service with sufficient postage for 'e%(p r'%ssnail in an envelope
SUITE 3800 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MILWAUKEE., WI 53202-5308 transmitted to the USPTO (571) 273-2885, on the date indicated below.
, .
02/06/2006 MBERHE1 00000005 10841107 Deborah A. Kocorowski (Depositor's name)
01 FC:1501 140000 0P Db o G=lamro s\ ) (Signatar)
: February 2, 2006 ~~_( /- ®a)
N -
[ appLiCATIONNO. FILING DATE | FIRST NAMED INVENTOR—" | ATTORNEY DOCKET No. | conrrmATION NoO. |
10/841,107 05/07/2004 . John E. Scem 081445-0324 1135

TITLE OF INVENTION: METHOD AND APPARATUS FOR ASSESSING PERFORMANCE OF AN ENVIRONMENTAL CONTROL SYSTEM

F APPLN. TYPE [ SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE | DATE DUE |
] nonprovisional NO $1400 $0 $1400 03/06/2006
[ EXAMINER | ART UNIT | CLASS-SUBCLASS J
ASSOUAD, PATRICK J 2857 702-182000

1. Chalm3g6c:3<))f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

1 Foley & Lardner LLP

(J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Johnson Controls Technology Company Holland, MI

Please check the appropriate assignee category or categories (will not be printed on the patent) : O mndividual X Corporation or other private group entity J Government

4a. The following fee(s) are enclosed: ' 4b. Payment of Fee(s):
K3 1ssue Fee [ A check in the amount of the fee(s) is enclosed.
[ Publication Fee (No small entity discount permitted) ¥ § Payment by credit card. Form PTO-2038 is attached.
(J Advance Order - # of Copies Q The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number _(06-1447 (enclose an extra copy of this fom‘;g.

5. Change in Entity Status (from status indicated above)
Ua Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qv Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-ag‘ply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature W E W Date Z-,/ Z// 20 Oé

Typed or printed name ___Chad E. Bement Registration No. __ 94,991

This collection of information is required by 37 CFR 1.311. The information is recLuired to obtain or retain a benefit bg the public which is to file (and by the USPTO to process)
an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to com%lete
this form and/or suggestions for reducing this burden, should be sent to the C ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Tﬂ%‘k%;-ﬁg.gH@Eﬂ'p&QOMMERCE
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Applicants: Seem et al.

Title: METHOD AND
APPARATUS FOR
ASSESSING
PERFORMANCE OF AN
ENVIRONMENTAL
CONTROL SYSTEM

Application No.:  10/841,107

Filing Date: 05/07/2004
Examiner: Assouad, Patrick J.
Art Unit: 2857

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Attorney Docket No. 081445-0324

"IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF EXPRESS MAILING !
1 hereby certify that this correspondence is being deposited with the
United States Postal Service's "Express Mail Post Office To
Addressee" service under 37 C.F.R. § 1.10 on the date indicatcd

1450, Alexandria, VA 22313-1450.

EV 625659550 US February 2, 2006
(Express Mail Label Number) (Date of Deposit)

Deborah A. Kocorowski
(Printed Name)

/ (Signatn -

. ISSUE FEE TRANSMITTAL

Enclosed herewith please find Issue Fee Transmittal Form PTOL-85(B).

A credit card payment form in the amount of $1,400.00 for payment of the Issue Fee

is also enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,
to Deposit Account No. 06-1447. Should no proper payment be enclosed herewith, as by the
credit card payment form being unsigned, providing incorrect information resulting in a
rejected credit card transaction, or even entirely missing, the Commissioner is authorized to
charge the unpaid amount to Deposit Account No. 06-1447.

Date __~ Z—/Z /ZOO&

FOLEY & LARDNER LLP
Customer Number: 26371
Telephone:  (414) 297-5554
Facsimile: (414) 297-4900

MILW_1950387

Respectfully submitted,

By WEW

Chad E. Bement

Attorney for the Applicants

Registration No. 54,991

WILLOW TECH. EX. 1006
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Attorney Docket No. 081445-0324

'E UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: S Seem et al. CERTIFICATE OF EXPRESS MAILING
I hereby certify that this correspondence is being deposited with the
Title: METHOD AND e e b BT 70 o e nt.indieated
APPARATUS FOR 1| T, Alandrin, v 2raisiage, e B0 Bex
ASSESSING
PERFORMANCE OF AN (Epress Mot LebeT Namber) e
ENVIRONMENTAL
CONTROL SYSTEM e
Application No.: ~ 10/841,107 beh oradn O ogror ops=N)

ST

Filing Date: 05/07/2004
Examiner: Assouad, Patrick J.
Art Unit: 2857

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL

Transmitted herewith please find the following documents for the above-identified

patent application.
[ X] Issue Fee Transmittal (1 page).

[ X] Issue Fee Transmittal Form PTOL-85(B) (1 page).

[X] Credit Card Payment Form in the amount of $1,400.00 for payment of the
Issue Fee (1 page).

MILW_1950420
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Attorney Docket No. 081445-0324

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,
to Deposit Account No. 06-1447. Should no proper payment be enclosed herewith, as by the
credit card payment form being unsigned, providing incorrect information resulting in a
rejected credit card transaction, or even entirely missing, the Commissioner is authorized to

charge the unpaid amount to Deposit Account No. 06-1447.

Respectfully submitted,
Date Z/L/ 2000 . By WE W
FOLEY & LARDNER LLP Chad E. Bement
Customer Number: 26371 Attorney for the Applicants
Telephone:  (414) 297-5554 Registration No. 54,991

Facsimile: (414) 297-4900

2.
MILW_ 1950420
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Case L24-cv-0L786-MN Document 3 Filed 12/22/21 Page 1 ot 2 PageiD # 705

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Bireetor of the U.8. Patent and Trademark OGifice FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count for the District of Delaware on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);
DOCKET NO. DATE FILED U.8. BISTRICT COURT
1212212021 for the District of Delaware
PLAINTIFF DEPENDANT
JOHNSON CONTROLS TECHNOLOGY COMPANY WILLOW TECHNOLOGY CORPORATION PTY
LIMITED, WILLOW TECHNOLOGIES, LLC, and
WILLOW TECHNOLOGY USA, INC.
PATENT OR DATE OF PATENT . ST T D AT _—
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 U8 7,031,880 B1 4/18/20086 Johnson Controls Technology Company
2 US 10,055,114 B2 8/21/2018 Johnson Controls Technology Company
3 UG 10,821,872 B2 2/16/2021 Johnson Conirols Technology Company
4 US 11,073,876 B2 /272021 Johnson Controls Technology Company
S UGS 10,515,088 B2 12/24/2019 Johnson Controls Technology Company

* see attached additional patents
In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT e T e D & A
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK.
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy
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Case 121-cv-017868-MN Document 3

Filed 12/22/21 Page 2 of 2 PagellD # 708

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

JOHNSON CONTROLS TECHNOLOGY
COMPANY,

Plaintiff,
C.A. No.
V.
WILLOW TECHNOLOGY
CORPORATION PTY LIMITED, WILLOW JURY TRIAL DEMANDED

TECHNOLOGIES, LLC, and WILLOW
TECHNOLOGY USA, INC,,

Defendants.

REPORT ON THE FILING OR DETERMINATION OF AN ACTION REGARDING A
PATENT OR TRADEMARK (continued)

PATENT OR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK
TRADEMARK NO OR TRADEMARK
US 11,038,709 B2 | 6/15/2021 Johnson Controls Technology Company
US 11,108,587 B2 | 8/31/2021 Johnson Controls Technology Company
US 10,534,326 B2 | 1/14/2020 Johnson Controls Technology Company
US 11,024,292 B2 | 6/1/2021 Johnson Controls Technology Company
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