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I. INTRODUCTION

The 880 Patent claims a user interface for “analyzing performance of control
applications in an environmental control network,” including “receiving... [a]
performance indicator, “identifying... degraded performance using a first view” and
“obtaining additional information... using a second view.” Ex. 1001, Claim 1.
Stripped of language posing as a patentable invention, the 880 Patent generically
claims one view that tells you something is broken and another view that gives you
more information. But such systems were well-known in the art. For example,
Eryurek (Ex. 1004) teaches just such a display where “each of the alarms within [a]

banner 760 may also include an information button 770, which may be selected by

a user to generate a pop-up window 775 containing more detailed information™:

Time Unit

Mon 15:10:04 REACTOR1 FV-101/Drive Failure

ALARM SUMMARY INSERTION
Alarm Parameter Alarm  Alarm Message

Priority

HIGH Stem Drive Failure CRITICAL

780

750 W /
_ /

s
)]

[ Communication Failure |

| [ Failed |

785

| Needs Maintenance Now |

{ Advisory

[Fcor_ JiLFv-o0 *@ 1]
~

| Acknowledge | I Details.. |

\ 7709 \
760

ALARM QUICK INFO POPUP
Mon 15:10:04 Reactor 1 inlet valve FV-101/Drive Failure FAILED CRITICAL

775

FIG. 20
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Ex. 1004, [0133], Fig. 20 (color added).
Likewise, Ridolfo (Ex. 1005) also teaches a hierarchy of views to allow a user

to “drill down” on the health of components:

APEX LEVEL

OVERVIEW DISPLAY
| 16 s
(OVERVIEW OF PLANT- -
WIDE HEALTH STATE)

, TIER 1

THERE ARE MULTIPLE SUB-

G COMPONENTS THAT ARE ASSOCIATED
WITH EACH INDIVIDUAL PLANT

SUB-COMPONENT
HEALTH DISPLAY

17 COMPONENT
! TIER 2
FAULTS DISPLAY THERE ARE MULTIPLE WAYS IN
\E::' WHICH EACH SUB~COMPONENT
COULD FAIL
Y TIER 3

DRILL DOWN DISPLAYS

BBN OUTPUT DATA
PLANT MIMIC DISPLAY
FEATURES/SENSORS DATA
HISTORICAL DATA

MAINTENANCE L0G FIG.2

COST FUNCTION

Ex. 1005, Fig. 2.

A POSITA would have immediately recognized that there was nothing
patentable in the Challenged Claims at the time that Patent Owner made its purported
“invention.” The Challenged Claims were allowed based on an apparent breakdown

in the examination process. The examiner never issued a prior art rejection for the



Petition for Inter Partes Review of U.S. Patent No. 7,031,880

Challenged Claims, which sailed from the filing to issuance. The prior art presented
in this petition was not of record, let alone addressed, by the examiner. Between the
basic claims of the 880 Patent, the invalidating prior art relied on in this Petition,
and the altogether lacking examination of the Challenged Claims, this Petition
presents a textbook case for inter partes review. The Board should institute and
cancel the Challenged Claims.

II. OVERVIEW OF CHALLENGE AND RELIEF REQUESTED
A. 37 C.F.R. §42.104(b)(1): Claims for Which IPR Is Requested

Petitioner challenges the patentability of claims 1, 4, 15, 21, 24, 37, 39, 42,
and 53 (the “Challenged Claims™) of the 880 Patent and requests that they be
canceled.

B. 37 C.F.R. §42.104(b)(2): Grounds for Challenge

The claims are challenged based on the following references. The *880 Patent
is subject to pre-AlA law, as the patent purports to claim priority to May 7, 2004 and
issued April 18, 2006.

o Eryurek (Ex. 1004): Eryurek is a U.S. patent application which
published September 5, 2002. Accordingly, Eryurek qualifies as prior art under at

least pre-AlA 35 U.S.C. §§102(a), (b), and (e).
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o Ridolfo (Ex. 1005): Ridolfo is a U.S. patent application which
published January 2, 2003. Accordingly, Ridolfo qualifies as prior art under at least

pre-AlA 35 U.S.C. §§102(a), (b), and (e).

Ground Basis Claims Proposed Statutory Rejection
I §103 1,4,15,21, Obvious over Eryurek in view of the
24, 37, 39, level of ordinary skill in the art.!
42,53
II §103 1,4,15,21, Obvious over Ridolfo in view of the
24, 37, 39, level of ordinary skill in the art.
42,53

C. 37 C.F.R. §42.104(b)(3): Claim Construction

For purposes of this Petition, all terms should be given their plain and ordinary
meaning. 37 C.F.R. §42.104(b)(3). Petitioner reserves the right to later address the

construction of any claim terms, if necessary.

! When analyzing whether claims would have been obvious, it must always be
from the perspective of a skilled artisan and one must consider knowledge
generally available to one of ordinary skill in the art. See KSR Int’l Co. v. Teleflex
Inc., 550 U.S. 398, 418 (2007). However, the Grounds herein expressly refer to the
knowledge of a person of ordinary skill in the art for the sake of completeness. See
Abbott Diabetes Care Inc. v. DexCom, Inc., IPR2022-00913, Paper 14, at 9 n.1

(P.T.A.B. Nov. 3, 2022).
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D. 37 C.F.R. §42.104(b)(4): How the Claims Are Unpatentable

A detailed explanation of how the Challenged Claims are unpatentable is
provided below in §VI.

E. 37 C.F.R. §42.104(b)(5): Evidence Supporting Challenge

A list of exhibits is provided at the beginning of this Petition. The relevance
of this evidence and the specific portions supporting the challenge is provided below
in §VI. Willow submits the declaration of Dr. Patrick Hillberg (Ex. 1003) in support
of this Petition. 37 C.F.R. §1.68.

III. OVERVIEW OF THE 880 PATENT
The ’880 Patent issued on April 18, 2006 from U.S. Application No.

10/841,107 filed May 7, 2004. Ex. 1001, Cover. The 880 Patent does not claim
priority to an earlier application. For purposes of this Petition only, Willow applies
the alleged May 7, 2004 priority date.

A.  Specification and Claims

The *880 Patent relates to performance monitoring in an environmental
control network. Ex. 1001, Abstract. In this regard, the Challenged Claims relate to
various views that the system may provide a user. This includes “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.” Id., Claim
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21. The other challenged independent claims (1 and 39) are similar, providing

method variations of apparatus Claim 21. Dependent claims add little else,

including:
o A “summary view” and “more detailed view” (Claims 4, 24, 42)
o A “mechanical view” (Claims 15, 53)
o

A “control diagram view” (Claim 37)
For example, a user can view a HVAC system in Figure 4, see a problem with
the air distribution system, and then use the tree on the left to navigate to more

information about the air distribution system in Figure 5:

=
OPERATIONAL [ CONFIGURATION] HVAC 98
SYSTEM DIAGNOSTICS[SUMMARY] ~—
:
] HVAC PERFORMANCE %
o 9 ﬁ < <GOOD : ; POOR> >
= m/—no AR DISTRIBUTION i o8
T | e e e B
H( ] ]
E1-CITERMINAL UNTTS ; 16 b Mo 00 M/
C3-Ca VARABLE AIR VOLUME UNITS | |CHILLED WATER DISTRIBUTION ! )
[-CITYPICAL SINGLE DUCT VAV Hee——
C TYPICAL DUAL DUCT VAV H
3 OFC.VAV-93 \ 102
3 REMOTE-OFC.VAV-96 HOT WATER DISTRIBUTION \
< REDVAV-95 b e
= OFC.VAV-88 e H
62 CIFAN COIL UNITS H
C3 UNIT HEATERS ~ 108
() BASEBOARD HEATERS N<70
C3 HEAT PUMP
G3-CI CHILLED WATER DISTRIBUTION
[-C HOT WATER DISTRIBUTION
G- SECURITY
GHCIFIRE
B3 LIGHTING
BEPUWER MONITORING AND DISTRIBUTION
UTILITIES ~]
< I
USER_NAVIGATION 1
USER NAVIGATION 2 FIG. 4

Ex. 1001, Fig. 4 (color added).
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(=I=)|
OPERATIONAL | CONFIGURATION | TERMINAL UNITS
SYSTEM DIAGNOSTICS [ SUMMARY ]
:
|| AIR DISTRIBUTION PERFORMANCE
G
0 [+] < <GOOD . POOR> > /112
;
0 5 AR HANDLING UNITS : 1;4
R HANDLING UNITS ——AAM A :
(E-C PACKAGED UNTTS ]
CHCITERMINAL UNITS — H 116
3-Ca VARIABLE AIR VOLUME UNITS | | PACKAGED UNITS 1 (
62 GHCITYPICAL SINGLE DUCT VAV - .
= C3 TYPICAL DUAL DUCT VAV ! 18 64
=3 OFC.VAV-93 : |/
3 REMOTE-OFC.VAV-36 TERMINAL UNITS H
= RED.VAV-95 i
St I | I
- 1
£ UNIT HEATERS =70 27\ #
O Eﬁ?gﬁ:n% HEATERS
.
EACH MARKER, REPRESENTS THE CONTROL
B LD N DTeuTN APPLICATION WITH THE WORST PERFORMANCE
(3 SECURITY UNDER A PARTICULAR FOLDER IN THE BUILDING
-3 FIRE SYSTEMS TREE.
EHCILIGKTING
E-CIPOWER MONITORING AND DISTRIBUTION
B UTILITIES 5]
<] >
USER_NAVIGATION 1
USER NAVIGATION 2 FIG. 5

1d., Fig. 5 (color added).
B.  Prosecution History

The prosecution did not address the Grounds raised 1n this petition. Ex. 1006.
As discussed above, the examiner never rejected the Challenged Claims, instead
indicating the claims allowable in a first office action. Id. Moreover, the examiner
provided no explanation for why the challenged claims were allowed. /d. The prior
art raised in this Petition was not addressed, let alone made of record. Id.
Accordingly, the Grounds presented in this Petition have not been addressed by the
USPTO.

IV. PERSON OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art (“POSITA”) at the time of the 880 Patent
would have at least a bachelor’s degree in computer science or a related field, and at

least three years of experience in the field of information and control systems used
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in buildings. Additional work experience may compensate for less educational
experience, and vice versa.” Ex. 1003, 926-29.

V. SUMMARY OF THE PRIOR ART
A.  Eryurek (Ex. 1004)

Eryurek, is a U.S. patent application published September 5, 2002 and entitled
“Remote Analysis of Process Control Plant Data.” Ex. 1004, Cover. It relates “to
process control systems within process plants and, more particularly, to the use of
asset or process analysis tools by a remote processing facility to analyze process
control plant data.” Id., [0002]. In this regard, Eryurek provides a system with data
collection and presentation capabilities to allow a user to drill down on problems.

For example, Figure 20 depicts a high level view where “each of the alarms within

2 Patent Owner has taken the position that a POSITA would have “at least a
bachelor’s degree in computer science and/or engineering, or electrical
engineering, or a closely related scientific field such as mathematics, and two years
of work experience with digital twin and/or entity modeling software.
Alternatively, any lack of experience could be remedied with additional education
(e.g., a Master’s degree), and likewise, a lack of education can be remedied with
additional work experience (e.g., 6-8 years).” Ex. 1007, 11. The analysis in this

petition is unchanged regardless of which of these definitions applies.
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the banner 760 may also include an information button 770, which may be selected

by a user to generate a pop-up window 775 containing more detailed information][:]”

ALARM SUMMARY INSERTION
Time Unit Alarm Parameter Alarm  Alarm Message  Priority
Mon 15:10:04 REACTOR1 FV-101/Drive Failure HIGH Stem Drive Failure CRITICAL
750
W /‘ 780
—— / B EE S
Lo JI (e [ G )| W [[ K] [[ b |
[ Communication Failure | 11 |
Failed
ol | el 1 [ [
| Needs Maintenance Now | R
| Advisory .
\ | Acknowledge | I Details.. |
[FiC-ior__JMFv=iot I@l\ ] ] i
\ 7707
760 ALARM QUICK INFO POPUP
Mon 15:10:04 Reactor 1 inlet vaive FV-101/Drive Failure FAILED CRITICAL[ 775
FIG. 20

1d., [0133], Fig. 20 (color added).
Likewise, Eryurek provides a number of additional views for drilling down
on the details of the various systems. For example, Figures 16 and 18 provide an

overview and more detailed view of a process area within a plant. /d., [0031], [0033].
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600 —ﬁ' Health Index = 95
- T FT-127 FCV-209
TT-394 =, TT-203
S Health Index =70 Health Index = 100
PT-301 PT-321
- -
- o] A = Health Index = 85
| | | TFe# -832
(= N 610
PERFORMANCE: 832
HEALTH: 97.5
VARWBILITY: 121
UTILIZATION 955 = q@
FIG. 16
1d., Fig. 16.
(-181(X]
‘ | e 60
] R FCV-209
oum 55 imo
RPS89.80
gu.. PT-321
§
2 0012
&
. JTIT Y uj_l X TT-832
PERFORMANCE: 832
HEALTH: 975
VARIABILITY: 12,1
UTILIZATION 955 & @
FIG. 18
1d., Fig. 18.

Furthermore, Figure 8 provides a view of “a plurality of devices such as, for

example, valves, pumps, temperature transmitters, etc.” and “lines arrows, and any

10
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other indicia to represent logical and physical interconnections between the various

devices.” Ex. 1004, [0113], Fig. 8.

[-Is)x]
500 550 ~_[PERFORMANCE: _ 83.2
\‘ HEALTH: 975
REACTOR: REACTOR: VARIABILITY: 124
NITROGEN VAPOR VE| UTILIZATION 95.5
MIXER-REAGENT! __ MIXERNT
S—— =
I‘ _————n
@ AC’Q PR | REACTOR-
3 ) I lREACTOR RETURN
.
1 CTW-
MXER-REAGENT2 " MXER/N MXER: L
STATIC-  OUT W CTW-0UT
MIXER | EXCHANGER
pHCALC !
MIXER-FEED MOXER-N :
REACTOR-
DISCHARGE
REACTOR-
REAGENT1 REACTOR-IN1 = PRODUCT
PUMP-DUTY @ 5
@—’GT_&] DIP-TUBE
REACTOR- REACTOR- SPLIT RANGE
REAGENT2 IN2 VALVES FIG. 8

In addition, Figure 25 provides view of a system setup, including a setpoint,

PID, and various other control elements. /d., [0135], Fig. 25.

[=15][X]
800"~
[emio [vaiue
RCD_LEVELPID2 L.
RCD_LEVEL/ADD1/0..
RCD_LEVELPID2_L..
T
(o] |
Sensor Drift View Ouiput Variaie
Valve Drift
Liquid Leak
Sensor Bias, Noise
Sticking Measurement, Valve
Control Wound Down/up
Questionable Measurement
Changes FIG. 25
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B. Ridolfo (Ex. 1005)

Ridolfo, 1s a U.S. patent application published January 2, 2003 and entitled
“Health monitoring display system for a complex plant.” Ex. 1005, Cover. It relates
to “[a] three-tier hierarchy of displays provide details on the health status of the
components and systems displayed on the enterprise wide level display in a manner
that supports a logical drill down to the health status of sub-components on Tier 1 to
expected faults of the sub-components on Tier 2 to specific information relative to
expected sub-component failures on Tier 3.” Id., Abstract. This structure is

illustrated in Figure 2:

_APEX LEVEL

OVERVIEW DISPLAY 1%

(OVERVIEW OF PLANT- B
WIDE HEALTH STATE)

TIER 1

SUB-COMPONENT THERE ARE MULTIPLE SUB-

R  COMPONENTS THAT ARE ASSOCITED
HEALTH DISPLAY L<'—“ — WTH EACH INOIVIDUAL PLANT

17 COMPONENT

4 T2

FAULTS DISPLAY | < THERE ARE MULTIPLE WAYS N
E‘"‘J WHCH EACH SUB-COMPONENT
' COULD FAL
_TER 3

DRILL DOWN DISPLAYS
« BBN OUTPUT DATA 19
« PLANT MINIC DISPLAY
« FEATURES/SENSORS DATA
« HISTORICAL DATA
« MAINTENANCE L0G FlIG.2
« COST FUNCTION

1d., Fig. 2.

12
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For example, Figure 4 depicts a summary view with Charging Pump 1A listed

in a Severe health state. Ex. 1005, Fig. 4, [0104]-[0108].

EZHEALTH NONTORING SYSTEM EE P 71 |

FILE HNS SESSION REQUEST
HNS OVERVIEW

33) CURRENT HEALTH STATUS
: NN AN
ool J |
REACTOR CODLANT PUMPS 5 1A I z% \23§
CHARGING PUMPS [l h N3 X

L

MAIN FEEDWATER PUMPS

CONDENSATE PUMPS A B C 0
CCNDENSATE BGOSTER PUMPS \A B C \
N
\‘

ST~ STARTUP FEEDWATER PUMP SU-1.

- N
|| AUXILIARY FEEDWATER PUMPS 14 1B Nmﬂ §

. T A TR RN
ELECTRICAL CONVERSION TURBINE AL@ATOR

HIS
NIV SN
TRANSFORNER|TRANSFORUER R\

ELECTRICAL SYSTEMS

FAILURE STATE ~ NORMAL ~ INTERMEDIATE  SEVERE  INSUFFICIENT DATA

PROBABLITY : 1K)

FG4

1d., Fig. 4 (color added). The user may then select Charging Pump 1A to drill down

on the cause of the health problem, here the bearings. Id., Figs. 4, 5, [0104]-[0112].

13
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FZIHEALTH MONITORING_SYSTEM  feiE
FILE VIEW DISPLAY SETTINGS
[ETHMS PREDICTED TIME TO FAILURE : ET’
CHARGING PUNP 1A
| SUB-COMPONENT HEALTH
o e UPPER | EXPECTED
FAILURE MODE LOWER
BOUND EPECTED BOUND | DOWN TIME

% (HOURS) 37 (HOURS) 36 (HOURS) 38 (HOURS) (39

IS () [ =) [ ] [®
NEENNERERERlER
SO [# ] [ | [ ] (%]
Y (™ ] (%] (] (@]
NN (@ ] (][] [«
TN [ ] [®] [ ] [ ]
NN [ # ] [0 ] [0 | [« |
Y (7] (=] [ [

TIME TO SCHEDULED OUTAGE (HOURS)

(o
<

FAILURE STATE ~ NORMAL ~ INTERMEDIATE  SEVERE  INSUFFICIENT DATA

PROBABILITY : m ﬂ‘ﬂ“
FIG.5

Id., Fig. 5 (color added). Similarly, Ridolfo provides additional views with additional

information. /d., Figs. 8-10.

13k
[FIIORL 0OWN ONTA (BEARNG SEIZURE) [

[ STATE VINIC SENSOR | HISTORICAL | MAINTENANCE | COST
' PROBABILTY | DISPLAY DATA DATA L06 FUNCTION

L

CHARGING PUMP

BEARING SEIZURE
MIMIC DISPLAY

VOLUME CONTROL

LEveL (825 %]
TEwp (9457

CHARGING PUMP
——D<——1T0 LOOP 1

FLOW (91.2_ GPM]

PUMP [1201.3 RPM

FIG.8

14
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Id., Fig. 8.
1%

(EZHEALTH MONITORING SYSTEM - [ 1S
FILEHELP _
{52 DRILL DOWN DATA [BEARINGS) &

STATE MIVIC SENSOR | HISTORICAL IMAINTENANCEL CoST W
PROBABILITY |  DISPLAY DATA CDATA | 106 FUNCTION
CHARGING PUMP 1A
BEARINGS
AXIAL ASYMMETRY
SENSOR/FEATURE DATA
FEATURE _[SENSOR  _TTAG NUMBER [VALUZ  TUNITS |
1X_PHASE i_PS-00 123.400 DEG
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Id., Fig. 9.
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1d., Fig. 10.

VI. SPECIFIC GROUNDS FOR PETITION
A.  GROUND I: Eryurek (Ex. 1004)

1. Claim 1
a. 1. A method for analyzing performance of control
applications in an environmental control network,
comprising:

To the extent that the preamble is limiting, Eryurek teaches it. Ex. 1003, 9942-
44. For example, Eryurek is directed to “a system and method for analyzing a process
[that] collects process data within a process control plant and transmits the collected
process data to a remote data processing facility. The remote data processing facility
may analyze the process data to generate analysis data using one of a plurality asset
or process analysis tools stored within a database of the remote data processing
facility.” Ex. 1004, [0014]-[0015]. Thus, Eryurek is directed to remotely analyzing
the performance of control applications in a plant. Ex. 1003, 442.

Eryurek also teaches these control applications are in an environmental
control network, for example, controlling the environmental conditions within a
tank, reactor, boiler, or furnace. Id., [0074], [0099], [0104], [0129]-[0130], Figs. 4,
8, 16, 18, 20, 25; Ex. 1003, 943. The ’880 Patent itself describes that the
“environmental control network may be employed to control temperature, fluid flow,
humidity, lighting, boeilers, chillers, power, security and similar systems in the

internal environment.” Ex. 1001, 1:16-22. Indeed, the 880 Patent broadly states that
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“[t]he controlled environment may be a room, hallway, building, a portion thereof,
or any other internal environment.” Id., 5:64-66.

In any event, it would also have been obvious to apply the teachings of
Eryurek to a more narrowly defined “environmental control network.” Ex. 1003,
944. Eryurek relates “to process control systems within process plants and, more
particularly, to the use of asset or process analysis tools by a remote processing
facility to analyze process control plant data.” Ex. 1004, [0002]. These general
teachings are applicable to numerous environmental control systems, including the
most narrowly defined systems that may be described in the 880 Patent. Note that,
for example, the functionality depicted in Figures 4, 8, 16, 18, 20, and 25 of Eryurek
reflect the same functionality seen in the 880 Patent, including monitoring and
controlling various parameters (e.g., temperature, flow rate) of systems within a
facility. Finally, the 880 Patent also states that 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.” Ex. 1001,
1:16-22. Similarly, Eryurek describes its “process control systems” as including
“field devices” that control similar parameters including “sensors (e.g., temperature,

pressure and flow rate sensors). Ex. 1004, [0003]. A POSITA would have found it

3 All emphasis in this Petition added unless otherwise noted.
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obvious that these similar components would be implemented in the same way
whether they were components of an environmental control network or, as described
by Eryurek, a “process control” system.

b. receiving at least one performance indicator for each
control application;

Eryurek teaches this element. Ex. 1003, 4945-47. For example, Eryurek is
directed to “a system and method for analyzing a process [that] collects process data
within a process control plant and transmits the collected process data to a remote
data processing facility. The remote data processing facility may analyze the process
data to generate analysis data using one of a plurality asset or process analysis tools
stored within a database of the remote data processing facility.” Ex. 1004, [0014]-
[0015]. Thus, the received process data reflects receiving at least one performance
indicator for each control application.

Furthermore, Eryurek teaches field devices to collect data and pass this to
process controllers. For example, “[f]ield devices, which may be, for example
valves, valve positioners, switches, transmitters, and sensors (e.g., temperature,
pressure and flow rate sensors), perform functions within the process such as
opening or closing valves and measuring process parameters. The process controller
receives signals indicative of process measurements or process variables made by or
associated with the field devices and/or other information pertaining to the field

devices.” Id., [0003]. Then, “[p]rocess control operators also receive process
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variable information from the process via one or more process controllers which
provide information to the operators about the operation of the process, including
alarms generated within the process. This information may be provided to the
process control operator via a standard user interface.” Id., [0006]. This is illustrated
in Figure 20, where the received performance indicator is presented to the user (as

an alarm flag in a first view, 760, and then with more details in a second view, 775).

Id., [0133].
ALARM SUMMARY INSERTION
Time Unit Alarm Parameter Alarm  Alarm Message  Priority
Mon 15:10:04 REACTOR1 FV-101/Drive Failure HIGH Stem Drive Failure CRITICAL
7501 / 780
T R T A T e e m—
L& | (e || G [ A [ IR [ e |
[ Communication Failure | R
Failed '
N N s s O s
| Needs Maintenance Now | R
{ Advisory | [ I I
| Acknowledge | I Details.. |

770 J
e ALARM, QUICK INFO POPUP
775

Mon 15:10:04 Reactor 1 inlet vaive FV-101/Drive Failure FAILED CRITICAL

FIG. 20

1d., Fig. 20 (color added).
As another example, Eryurek provides an overview of a system in Figures 16
and 18 with a number of sensed parameters. Ex. 1004, [0129]-[0130], [0132], Figs.

16, 18. This reflects a number of performance indicators (e.g., health indices, shown
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in boxes, and meters, shown as half-circles) that are received from the control

applications. /d.; Ex. 1003, 947.

[T8)(x]
600 —W Health Index = 95
T FT-127 FCV-209
1 :
TT1-394 =5 TT-293
= Health Index = 70 Health Index = 100
PT-301 PT-321
-
ﬂ 0] A — [ Health Index = 85
TT-349 T-832
8 = N 610
PERFORMANCE: 83.2
HEALTH: 975 S
VARIABILITY: 121
UTILIZATION 95.5 } ) ﬁ—\
FIG. 16
Ex. 1004, Fig. 16.
C. identifying at least one control application experiencing

degraded performance using a first view of the
performance indicators; and

Eryurek teaches this element. Ex. 1003, 9948-49. Continuing the discussion
above (§VI.A.1.b), the user interface in Figure 20 identifies at least one control
application experiencing degraded performance (e.g., FV-101). Ex. 1004, [0133],
Fig. 20. This identification uses a first view of the performance indicators (e.g.,

alarm banner 760). Id.
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ALARM SUMMARY INSERTION

Time Unit Alarm Parameter Alarm  Alarm Message  Priority
Mon 15:10:04 REACTOR! FV-101/Drive Failure HIGH  Stem Drive Failure CRITICAL
750 W /4 780
Vodue: (WG9 mmﬁ% User Nome: iirgie ) E@

(688 [ ] (G (A J (R e ]

[ Communication Failure |

i [ Failed | |

| Needs Maintenance Now |

aoaoe
0aoo g

| Advisory |
| A [+] | l Details.. |
= I 1
7709
760 ALARM QUICK INFO POPUP I_\
Mon 15:10:04 Reaclor 1 inet valve FV-101/Diive Feilure FAILED CRITICAL[™~775

FIG. 20

1d., Fig. 20 (color added).

Furthermore, the user interface in Figures 16 and 18 identifies at least one
control application experiencing degraded performance (e.g., motor 675, labeled in
Figure 18) with a lower health index. Ex. 1004, [0129]-[0130], [0132], Figs. 16, 18.

Figure 16 reflects the claimed first view of the performance indicators:

600
; Healith Index = 95
. T FT-127 FCV-209
il
TT-394 = TT-293
= Health Index =70 | J[] Health Index = 100
PT-301 PT-321
-
L)
R il _A) " Health Index = 85
TT-349 -832
= | ‘et0
PERFORMANCE:  83.2 |
HEALTH: 975
VARIABILITY: 121
UTILIZATION 955 &= Q?L‘—%%
FIG. 16

1d., Fig. 16 (color added).
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[T1T

PERFORMANCE: 832
HEALTH: 97.5
VARIABILITY: 121

UTILIZATION 95.5 %

FIG. 18

1d., Fig. 18 (color added).
d. obtaining additional information regarding the at least one

control application using a second view of the
performance indicators.

Eryurek teaches this element. Ex. 1003, 4950-51. Continuing the discussion
above (§§VIL.A.1.b, VI.A.1.c), the user interface in Figure 20 provides additional
information regarding the at least one control application (e.g., FV-101) using a
second view of the performance indicators (e.g., popup 775). Ex. 1004, [0133], Fig.
20. Indeed, Eryurek explains “each of the alarms within the banner 760 may also
include an information button 770, which may be selected by a user to generate a
pop-up window 775 containing more detailed information relating to that particular

alarm.” /d.
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7501

Time

Mon 15:10:04 REACTOR1 FV-101/Drive Failure

Unit

ALARM SUMMARY INSERTION
Alarm Parameter

Alarm  Alarm Message  Priority
HIGH Stem Drive Failure CRITICAL

/

780

)

Module: CVEG )

Main: (PUANT 7)) User Name: (Aimingime_)

We eS|

(6 ) (G ] (A ] (R (e |
[X]

Communication Failure

|

[ Failed |

|

L

| Needs Maintenance Now |

I!

L]
L]
L]

|
|
|
|

Advisory

JaC_

JGill ]}

Acknowledge Details..

[Ficior__ J[i[Fv-o1 Jil[
[N

N

760

7707

ALARM QUICK INFO POPUP

Mon 15:10:04 Reactor 1 inlet valve FV-101/Drive Failure FAILED CRITICAL[ 775

FIG. 20

1d., Fig. 20 (color added).

Furthermore, the user interface in Figures 16 and 18 obtains additional

information (e.g., vibration analysis) regarding the at least one control application

(e.g., motor 675) using a second view of the performance indicators (e.g., Fig. 18’s

vibration analysis window shown in yellow below). Ex. 1004, [0129]-[0130],

[0132], Figs. 16, 18. Indeed, Eryurek explains “[a] user may request such a pop-up

window in response to an abnormally high or an abnormally low index value for the

unit affected by the motor 675 and/or may request the window if an index value

associated with the motor is indicative of a possible problem.” /d., [0132].

23




Petition for Inter Partes Review of U.S. Patent No. 7,031,880

Id., Fig. 16.

mEE
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= Health Index = 70 Health Index = 100
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———
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VARIABILITY: 12.1
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FIG. 16
[TeIx]
oo
§ o
H
-
&
oo
o
b o 00
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PERFORMANCE: 832
HEALTH: 975
VARIABILITY: 12.4
UTILIZATION 9.5 %
FIG. 18

1d., Fig. 18 (color added).
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2. Claim 4

a. 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.

Eryurek teaches this element. Ex. 1003, 9952-43. Continuing the discussion
above (§VI.A.1), banner 760 constitutes a first view of the performance indicators
which is a summary view of the performance indicators. Ex. 1004, [0133], Fig. 20.
Furthermore, popup window 775 is a second view which is a more detailed view of
the performance indicators. Indeed, Eryurek explains “[a] high level graphical view
750 of the plant 10 may include an alarm banner 760 having one or more pending
alarms” and “each of the alarms within the banner 760 may also include an
information button 770, which may be selected by a user to generate a pop-up
window 775 containing more detailed information relating to that particular alarm.”

ld.
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ALARM SUMMARY INSERTION
Time Unit Alarm Parameter Alarm  Alarm Message  Priority
Mon 15:10:04 REACTOR1 FV-101/Drive Failure HIGH Stem Drive Failure CRITICAL
750
1 &
ul: (VI usn:mm:'lja Usor Name: [Zgiim EEIEs]
L& | (e || G [ WA IR [ e |
[ Communication Failure | l | 1
Failed '
N o o A o
| Needs Maintenance Now | R
{ Advisory [
| Acknowledge | I Details.. |
[FCior__JM[Fv-iot ﬂTEI_J JIL T i
4 ~

\ 7702
7 ALARM, QUICK INFO POPUP

Mon 15:10:04 Reactor 1 inlet valve FV-101/Drive Failure FAILED CRITICAL| 775

FIG. 20

Id., Fig. 20 (color added).

In addition, Figures 16 and 18 depict the claimed first and second views
respectively. For example, “FIG. 16 is an exemplary graphical display that may be
provided by a graphical user interface to enable a user to analyze the operational
status and performance of a process area within a plant” and “FIG. 18 is an
exemplary depiction of a display that may be provided by a graphical user interface
to enable a user to perform a more detailed analysis of data used to generate one or
more indexes for a device.” Ex. 1004, [0031], [0033], Figs. 16, 18. Thus, Figure 16
is a first view which is a summary view of the performance indicators, and the

vibration analysis window (yellow) in Figure 18 is a second view is a more detailed
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view of the performance indicators. /d., [0129]-[0130], [0132], Figs. 16, 18; Ex.

1003, 953.

(I8)(x]
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TT-394
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FIG. 16

Ex. 1004, Fig. 16.
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UTILIZATION 95.5 %

FIG. 18

1d., Fig. 18 (color added).
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3. Claim 15

a. 15. The method of claim 1, further including displaying a
mechanical view of the environmental control network.

Eryurek teaches this element. Ex. 1003, 9954-58. Continuing the discussion
above (§VI.A.1), the user interface displays a mechanical view. This is illustrated,
for example, in Figures 8, 16, and 25. Ex. 1004, [0023], [0031], [0038]. Each of
these views comprise a mechanical system layout. Ex. 1003, 454.

For example, Figure 8 depicts “a plurality of devices such as, for example,
valves, pumps, temperature transmitters, etc.” and “include[s] lines arrows, and any
other indicia to represent logical and physical interconnections between the various

devices.” Ex. 1004, [0113], Fig. 8; Ex. 1003, §55.

500 550~_[PERFORMANCE: _ 832
HEALTH: 975
VARIABILITY: 12,1
UTILZATION 955
MIXER-REAGENT1 ,_ MIXERANI
4__.N_:._
@ w4 PP
CTW-
MXERAERENTE > S WER N L
STATIC- OUT || CTW.OUT
MIXER | EXCHANGER
1
pHCALC 1 REACTOR-]
MXER-FEED MIXERAN : | oy TECRC
-=F == REACTOR-
I {I DISCHARGE
REACTOR- REACTOR- =5 PUMP- ¥ REACTOR-
REAGENT1 REACTORN1 oor | ] our oo TEE PRODUCT
=]
PUMP-DUTY@ 5
@—'6134@. DIP-TUBE
e | B
REACTOR- REACTOR- SPLIT RANGE
REAGENT2 IN2 VALVES FIG. 8

Ex. 1004, Fig. 8.
Likewise, Figure 16 “depict[s] the physical equipment (and the

interconnections therebetween).” Ex. 1004, [0129], Fig. 16; Ex. 1003, 956.
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mEE
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-
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TT-349 -832
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FIG. 16

Ex. 1004, Fig. 16.
In addition, Figure 25 depicts various mechanical equipment (yellow) and

their mechanical relationships. Ex. 1004, Fig. 25; Ex. 1003, 457.

[BEEY
800"
[ nemio Valus
)_LEVELPIDZ_L.
RCO_LEVEL/ADD1/0.
RCO_LEVELPID2 L.
[—=F
]
-
Sensor Drift
Valve Drift
Liquid Leak
Sensor Bias, Noise
Sticking Measurement, Valve
Control Wound Down/up
Questionable Measurement
Changes FIG. 25

Ex. 1004, Fig. 25 (color added).
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As discussed above (§VI.A.1.a), these views are of an environmental control
network (e.g., controlling the environment in reactors, tanks, boilers, furnaces, etc.).
Moreover, applying Eryurek to environmental control networks would have been
obvious to a POSITA at the time of the claimed invention. See §VI.A.1.a supra.

4. Claim 21

a. 21. 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:

To the extent that the preamble is limiting, Eryurek teaches it. Ex. 1003, §959-
60. As discussed above (§VI.A.l.a), Eryurek teaches a method for analyzing
performance of control applications in an environmental control network. Moreover,
applying Eryurek to environmental control networks would have been obvious to a
POSITA at the time of the claimed invention. See §VI.A.1.a supra.

Eryurek’s disclosures are performed using a computer program product. Ex.
1003, 960. For example, Eryurek discloses “[w]hen implemented in software, the
software routine may be stored in any computer readable memory.” Ex. 1004,
[0159]. “Likewise, this software may be delivered to a user or a process control plant
via any known or desired delivery method including, for example, on a computer

readable disk or other transportable computer storage mechanism or over a
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communication channel such as a telephone line, the internet, etc.” /d. Thus, Eryurek
discloses a computer program product (e.g., software) for analyzing performance of
control applications in an environmental control network (as discussed above,
§VI.A.1.a), the program product in combination with and embodied on a computer-
readable medium (e.g., computer readable memory) and comprising machine-
readable program code (e.g., software or software routine) for causing, when
executed, one or more machines to perform Eryurek’s teachings. Ex. 1003, 460.
b. 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

Eryurek teaches this element. Ex. 1003, 961. This is the same first view
functionality discussed above for Claim 1, where the user interface displays
performance indicators for the control applications using a first view that allows at
least one control application exhibiting degraded performance to be identified. See
§VI.A.l.c supra.

C. displaying performance indicators using a second view

that provides additional details regarding the performance
of the at least one control application.

Eryurek teaches this element. Ex. 1003, 962. This is the same second view
functionality discussed above for Claim 1, where the user interface displays

performance indicators using a second view that provides additional details
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regarding the performance of the at least one control application. See §VI.A.1.d

supra.

5. Claim 24

a. 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.

Eryurek teaches this element. Ex. 1003, 963. As discussed above (§VI.A.2),
the first view is a summary view of the performance indicators and the second view

is a more detailed view of the performance indicators.

6. Claim 37

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

Eryurek teaches this element. Ex. 1003, 9964-68. Continuing the discussion
above (§§VI.A.1, VI.A.4), Eryurek teaches program code to display various views.
Some of these views displayed by the user interface comprise a control diagram
view. This is illustrated, for example, in Figures 8, 16, and 25. Ex. 1004, [0023],
[0031], [0038]. Each of these views comprise a control diagram view. Ex. 1003, 464.

For example, Figure 8 depicts a “process control system” including various
valves and other control features. Ex. 1004, [0113], Fig. 8; Ex. 1003, 965. To
illustrate using the diagram below, Figure 8 includes (a) a control valve system

(yellow) for purging the reactor with nitrogen (an environmental control), (b) a
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venting control (blue) including a venting valve (red) coupled to a controller (purple)

for venting the reactor based on vapor (another environmental control), and (c) a

pump control (green) for draining liquid from the reactor (another environmental

control). Ex. 1003, 965.
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Ex. 1004, Fig. 8 (color added).
Likewise, Figure 16 “depict[s] the physical equipment (and the

interconnections therebetween),” which again includes various control elements

such as motors and valves. Ex. 1003, 966.
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Ex. 1004, Fig. 16.
In addition, Figure 25 depicts various mechanical equipment (yellow),

including a PID controller using data from a tank level sensor to control a valve

based on a setpoint. Ex. 1004, Fig. 25; Ex. 1003, 67.
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Ex. 1004, Fig. 25 (color added).
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As discussed above (§VI.A.1.a), these views are of an environmental control
network (e.g., controlling the environment in reactors, tanks, boilers, furnaces, etc.).
Moreover, applying Eryurek to environmental control networks would have been

obvious to a POSITA at the time of the claimed invention. See §VI.A.1.a supra.

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

To the extent that the preamble is limiting, Eryurek teaches it. Ex. 1003, §969-
70. As discussed above (§VI.A.l.a), Eryurek teaches a method for analyzing
performance of control applications in an environmental control network. This
analysis is in furtherance of diagnosing issues, as taught by Eryurek. In describing
the background of control process systems, Eryurek explained, “[t]hese process
control operators may use available tools for diagnosing and correcting process
control problems within a process control system, including, for example, auto-
tuners, loop analyzers, neural network systems, etc.” Ex. 1004, [0006].

Furthermore, “a user may request device status information from a pop-up
window such as the pop-up window 780 shown in FIG. 20. This detailed status
information may provide one or more possible diagnoses of problems that may be
responsible for the alarm condition (i.e., failed communication, failed device, needs

maintenance now, advisory, etc.).” Id., [0134]. “FIGS. 21-24 are exemplary
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depictions of displays that may be provided by the GUI in response to a user's further
investigation of an alarm, alert or any other event associated with, for example, a
device.” Id. For example, “in FIG. 24, a user may request detailed help from any
status window. This detailed help may provide step by step instructions to guide the
user or some other person in rectifying the problem diagnosed by the system.” /d.

b. receiving at least one performance indicator for each
control application;

See §VI.A.1.b supra.

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

See §VI.A.1.c supra.
d. obtaining additional information regarding the at least one

control application using a second view of the
performance indicators,

See §VI.A.1.d supra.
e. 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.

Eryurek teaches this element. Ex. 1003, 9974-75. Continuing with the
discussion above (§VI.A.1.d), each of the second views provides additional
information on the at least one control application to permit a diagnosis of a possible
cause of the degraded performance. For example, “a user may request device status

information from a pop-up window such as the pop-up window 780 shown in FIG.
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20. This detailed status information may provide one or more possible diagnoses
of problems that may be responsible for the alarm condition (i.e., failed
communication, failed device, needs maintenance now, advisory, etc.).” Ex. 1004,
[0134]. The popup window 775 is thus a second view providing additional
information on the process control application (e.g., FV-101) which is exhibiting
degraded performance (e.g., alarm state) to permit a diagnosis of a possible cause of

the degraded performance (e.g., “possible diagnoses of problems™). Ex. 1003, 474.

ALARM SUMMARY INSERTION
Time Unit Alarm Parameter Alarm  Alarm Message  Priority
Mon 15:10:04 REACTOR1 FV-101/Drive Failure HIGH Stem Drive Failure CRITICAL

7501 / 7850
*
[ ]G (@ A (&1 ]
(%]

[ Communication Failure | {

| L]

L _Failed ] [
| L]
|

| Needs Maintenance Now | {

| Advisory | { 1]
) Acknowledge Details..
[Feo__ Juev=er__ Ji| JL ] i}
L\
N 7709

ALARM QUICK INFO POPUP
Mon 15:10:04 Reactor 1 inlet valve FV-101/Drive Failure FAILED CRITICAL[ 775

FIG. 20

Ex. 1004, Fig. 20 (color added).
And as discussed above (§VI.A.1.d), Figure 18’s vibration analysis window

(yellow) is a second view of the performance indicators. Ex. 1004, [0129]-[0130],
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[0132], Figs. 16, 18. “A user may request such a pop-up window in response to an
abnormally high or an abnormally low index value for the unit affected by the motor
675 and/or may request the window if an index value associated with the motor is
indicative of a possible problem.” /d., [0132]. A POSITA would have recognized
the reason to look at a vibration diagram in response to an abnormal state is to
diagnose the problem. Ex. 1003, 475. In fact, Eryurek explains using the vibration
analysis to diagnose problems (e.g., imbalance, misalignment, looseness, bearing

wear). Ex. 1004, Figs. 28-31, [0132], [0139].

=18i(x
= 680
- s Fr127 4 FCV-209
T EPMP « M1V MOTOR QUTBOARD BAG - VERTICAL — m—
11-De0-96 11:33:45
Ovenll= 0355 V-0G
PK= 0%
0.02¢ 4 LOAD = 100.0
RAPM = 3588
RPSS59 80
§m. y | |PT-321
§ 0.012
[ 4
0.005 | l |
0 A-“AM}J
0 1000 2000 000 4000
Froquency o Hz
PERFORMANCE: 832
HEALTH: 97.5
VARIABILITY: 121
UTILIZATION 95.5 @

FIG. 18

1d., Fig. 18 (color added).
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8. Claim 42

a. 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.

See §VI.A.2.a supra.

9. Claim 53

a. 53. The method of claim 39, further including displaying
a mechanical view of the environmental control network.

See §VI.A.3.a supra.

B. GROUND II: Ridolfo (Ex. 1005)

1. Claim 1
a. 1. A method for analyzing performance of control
applications in an environmental control network,
comprising:

To the extent that the preamble is limiting, Ridolfo teaches it. Ex. 1003, 9979-
82. “A three-tier hierarchy of displays provide details on the health status of the
components and systems displayed on the enterprise wide level display in a manner
that supports a logical drill down to the health status of sub-components on Tier 1 to
expected faults of the sub-components on Tier 2 to specific information relative to
expected sub-component failures on Tier 3.” Ex. 1005, Abstract.

For example, Ridolfo teaches an overview (with capability to drill down) on
various systems. For example, “FIG. 4 illustrates the interactive display 16 for the

Apex-level overall (plant-wide) health status page. ... Each plant component or
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system 33 that is being monitored for health status is indicated on the display by a
uniquely identified box. The corresponding health status 34 for each component is
designated on the display via color-coding of its corresponding box and by use of a
numeric designator that is placed within a corner of the box.” Id., [0104]. The 880
Patent provides an example of a control application as “an HVAC control loop
controlling some HVAC process variable such as temperature or pressure [that] is
designed to maintain the process variable at a setpoint.” Ex. 1001, 5:38-43.
Similarly, the Charging Pump 1A includes a control application controlling variables
of the Pump’s operation (i.e., health status). Ex. 1003, §80. For example, Charging
Pump 1A is in a severe health state as shown in Figure 4, while the additional detail
in Figure 5 indicates a problem with the bearings of the Charging Pump. Ex. 1005,

Fig. 4, [0104]-[0112]; Ex. 1003, 980.
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Ex. 1005, Fig. 4 (color added).
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Id., Fig. 5 (color added).

Ridolfo also teaches the method as applied to an environmental control
network. In particular, Ridolfo teaches environmental systems associated with
controlling the environment inside a nuclear reactor by, for example, coolant and
charging pumps.* Id., [0059]; Ex. 1003, q81. The *880 Patent itself is broad, stating

“[t]he controlled environment may be a room, hallway, building, a portion thereof,

* Coolant and charging pumps are used in a reactor environmental systems. See Ex.

1008.
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or any other internal environment.” Ex. 1001, 5:64-66. A nuclear reactor is a
building (or portion of a building) and an internal environment. Ex. 1003, 981.
Furthermore, Ridolfo also teaches “[t]he exemplary complex plant to which
the Health Monitoring Display System is applied is a nuclear power plant. However,
it will be apparent that the invention has application to other types of complex
plants.” Ex. 1005, [0059]. A POSITA would have found it obvious to apply
Ridolfo’s teachings to an environmental control network. Ridolfo relates to a tiered
hierarchy for health status, allowing a user to have a broad overview and drill down
into systems with degraded performance. Ex. 1005, Abstract. These teachings are
applicable to environmental control systems generally. Ex. 1003, 482. For example,
the *880 Patent states that 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.” Ex. 1001, 1:16-22. Similarly,
Ridolfo describes its “Health Monitoring Display System” as including “Sensors”
that “record plant and plant process parameters (such as temperatures, flow rates,
pressures, radiation levels, valve positions, pump rotation speeds, vibration levels,
acoustic signatures, etc.).” Ex. 1005, [0027]. A POSITA would have found it
obvious that these similar components would be implemented in the same way
whether they were components of an environmental control network or a Health

Monitoring Display System. Ex. 1003, 482.
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b. receiving at least one performance indicator for each
control application;

Ridolfo teaches this element. Ex. 1003, q[83. For example, Ridolfo teaches a
Data Acquisition System (yellow) to receive data from sensors located on plant
equipment (blue), which is used by the Health Monitoring Status Module (green) to
determine a health of a system (i.e., control application), wherein the Health
Monitoring Display Module (orange) then presents that health status to the user. Ex.
1005, [0027]-[0042], Fig. 1. The health status passed to the Health Monitoring
Display Module constitutes receiving at least one performance indicator for each

control application. Ex. 1003, 483.
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Ex. 1005, Fig. 1 (color added).
C. identifying at least one control application experiencing

degraded performance using a first view of the
performance indicators; and

Ridolfo teaches this element. Ex. 1003, 984. Continuing the discussion above
(§VLB.1.b), the Health Monitoring Display Module displays the health status
determined by the Health Monitoring Status Module. Ex. 1005, [0027]-[0042], Fig.
1. As illustrated in Figure 4, the user interface provided by the Health Monitoring
Display Module identifies at least one control application experiencing degraded
performance using a first view of the performance indicators (the apex view). Id.,

[0104]-[0108].
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1d., Fig. 4.
d. obtaining additional information regarding the at least one

control application using a second view of the
performance indicators.

Ridolfo teaches this element. Ex. 1003, q985-87. Continuing the discussion
above (§VI.B.1.c), the user interface allows the user to select the Charging Pumps
and drill down to additional screens with additional information regarding the
degraded performance. Ex. 1005, [0104]-[0112]. For example, one screen (Fig. 5)

provides information indicating a problem with the bearings.
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Id., Fig. 5 (color added). Likewise, even more information is available through other

screens (e.g., Figs. 8-10).
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Id., Fig. 8.

Id., Fig. 9.
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1d., Fig. 10.

Accordingly, the user interface allows the user to obtain additional

information regarding the at least one control application using a second view (e.g.,
Figs. 5, 8, 9, or 10) of the performance indicators. Ex. 1003, 9985-87.

2. Claim 4

a. 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.

Ridolfo teaches this element. Ex. 1003, q488-91. Continuing the discussion
above (§§VL.B.1.c, VIL.B.1.d), the first view (e.g., Fig. 4) is a summary view of the
performance indicators while the second view (e.g., Figs. 5, 8, 9, or 10) is a more

detailed view of the performance indicators. Ex. 1003, 488.
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Ridolfo explains “[t]he format and design of the overall health status summary
page (Apex display) allows the enterprise level health status to be quickly

ascertained” where Figure 4 (first view) depicts the “the Apex-level overall (plant-

wide) health status page.” Ex. 1005, [0104]-[0112], [0135].
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Id., Fig. 4 (color added).

Likewise, Figure 5 (second view) is a more detailed view of the performance

indicators (e.g., Charging Pump 1A’s bearings in a severe health state). Id., [0104]-
[0112], Figs. 4-5.
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Id., Fig. 5 (color added).

Similarly, additional second views (e.g. Figs. 8-10) “suppl[y] detailed low-
level data which is used for analysis, diagnostics and repair planning purposes.” /1d.,
[0113], Figs. 8-10. Accordingly, Figs. 8-10 each represent second views which are

more detailed view of the performance indicators. Ex. 1003, §990-91.
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Ex. 1005, Fig. 8.

Id., Fig. 9.
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1d., Fig. 10.

Ridolfo teaches this element. Ex. 1003, 992. Continuing the discussion above
(§VLB.1), the user interface displays a mechanical view. This is illustrated, for
example, in the mechanical system layout of Figure 8. Ex. 1005, [0021], [0117]. As
can be seen, Figure 8 shows the mechanical arrangement of components (e.g., a tank

connected to a charging pump to a loop) of the environmental control network (e.g.,

|
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Claim 15

15. The method of claim 1, further including displaying a
mechanical view of the environmental control network.

the network controlling the reactor environment). Ex. 1003, 492.
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Ex. 1005, Fig. 8.

4.
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Claim 21

a.

21. 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:

To the extent that the preamble is limiting, Ridolfo teaches it. Ex. 1003, §993-

96. As discussed above (§VI.B.l.a), Ridolfo teaches a method for analyzing

performance of control applications in an environmental control network. Moreover,

applying Ridolfo to environmental control networks would have been obvious to a

POSITA at the time of the claimed invention. See §VI.B.1.a supra.
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Ridolfo’s disclosures are performed using a computer program product. Ex.
1003, 994. For example, Ridolfo discloses a “digital computer” with “Video Display
Units” and “Operator Input Devices” at “Engineering Workstations.” Ex. 1005,
[0027]-[0035], Fig. 1. Ridolfo provides extensive discussions of software modules

to perform Ridolfo’s teachings. Id., passim., e.g., [0027]-[0035], Fig. 3.

Id., Fig. 1.
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Thus, Ridolfo discloses a computer program product (e.g., software) for
analyzing performance of control applications in an environmental control network
(as discussed above, §VI.B.1.a), the program product in combination with and
embodied on a computer-readable medium (e.g., computer) and comprising
machine-readable program code (e.g., software on a computer) for causing, when
executed, one or more machines to perform Ridolfo’s teachings. Ex. 1003, 995.

To the extent Patent Owner argues that Ridolfo does not sufficiently teach a

computer program product for performing Ridolfo’s teachings, the program product
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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 Ridolfo’s teachings, a POSITA would have found this element obvious,
at the time of the claimed invention. Ex. 1003, 996. Because Ridolfo teaches
software for performing its functions, a POSITA would have considered it obvious
the software is a computer program product. /d. Furthermore, a POSITA would have
recognized that computers (e.g., the computer and workstations of Ridolfo) comprise
a computer-readable medium for storing machine-readable program code to perform
operations (i.e., software running on a computer). /d. Simply put, it is not an
invention to run software on a computer. /d.
b. displaying performance indicators for the control
applications using a first view that allows at least one

control application exhibiting degraded performance to be
1dentified; and

Ridolfo teaches this element. Ex. 1003, 997. This is the same first view
functionality discussed above for Claim 1, where the user interface displays
performance indicators for the control applications using a first view that allows at
least one control application exhibiting degraded performance to be identified. See

§VIL.B.1.c supra.
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C. displaying performance indicators using a second view
that provides additional details regarding the performance
of the at least one control application.

Ridolfo teaches this element. Ex. 1003, 498. This is the same second view
functionality discussed above for Claim 1, where the user interface displays
performance indicators using a second view that provides additional details
regarding the performance of the at least one control application. See §VI.B.1.d

supra.

5. Claim 24

a. 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.

Ridolfo teaches this element. Ex. 1003, 999. As discussed above (§Error!
Reference source not found.), the first view is a summary view of the performance
indicators and each of the second views is a more detailed view of the performance

indicators.

6. Claim 37

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

Ridolfo teaches this element. Ex. 1003, 4[4100-101. Continuing the discussion
above (§§VIL.B.1, VI.B.4), Ridolfo teaches program code to display various views.

Some of these views displayed by the user interface comprise a control diagram
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view, as illustrated in Figure 8. Ex. 1005, [0021], [0117]. As can be seen, the control
diagram view includes various control components and their relations, such as valves

(yellow) between the tank and charging pump and between the charging pump and

loop. Ex. 1003, 9100.
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Ex. 1005, Fig. 8 (color added).
As discussed above (§VI.B.1.a), this view is of an environmental control

network (e.g., cooling system for a reactor). Moreover, applying Ridolfo to
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environmental control networks would have been obvious to a POSITA at the time

of the claimed invention. See §VI.B.1.a supra.

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

To the extent that the preamble is limiting, Ridolfo teaches it. Ex. 1003, 4102.
As discussed above (§VI.B.l.a), Ridolfo teaches a method for analyzing
performance of control applications in an environmental control network. This
analysis is in furtherance of diagnosing issues, as taught by Ridolfo. Ex. 1003, q102.
For example, Ridolfo teaches a multi-tiered display where the upper level flags a
problem (e.g. charging pumps in a severe health state) and lower levels are “used for
analysis, diagnostics and repair planning purposes.” Ex. 1005, [0091]; see also id.,
[0113], [0128], [0130], [0141], Fig. 2. Ridolfo describes numerous techniques that
may be involved in the “incipient failure detection function” including “Trend
Analysis,” “Pattern Recognition,” “Correlation Techniques,” “Data Comparison,”
and other analyses. /d., [0042]-[0083]. These techniques and analyses are ways of
diagnosing the performance of the system. Ex. 1003, q102.

b. receiving at least one performance indicator for each
control application;

See §VI.B.1.b supra.
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C. identifying at least one control application exhibiting
degraded performance using a first view of the
performance indicators; and

See §VI.B.1.c supra.
d. obtaining additional information regarding the at least one

control application using a second view of the
performance indicators,

See §VI.B.1.d supra.
e. 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.

Ridolfo teaches this element. Ex. 1003, q9106-107 As discussed above
(§VL.B.1.d), Ridolfo teaches obtaining additional information regarding the at least
one control application using a second view of the performance indicators. Ridolfo
further explains a multi-tiered display where the upper level flags a problem (e.g.
charging pumps in a severe health state) and lower levels are “used for analysis,
diagnostics and repair planning purposes.” Ex. 1005, [0091]; see also id., [0113],
[0128], [0130], [0141], Fig. 2. As discussed above (§VI.B.7.a), Ridolfo teaches
numerous techniques and analyses, the results of which are displayed in these lower
levels of displays. Id., [0042]-[0083].

Indeed, the point of being able to drill down on systems experiencing
degraded performance is to diagnose the possible cause of the degraded
performance. Ex. 1003, 9107. For example, the Figure 4 (first view) indicates

Charging Pump 1A is experiencing degraded performance, while Figure 5 (second
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view) permits a diagnosis of a possible cause of the degraded performance (e.g.,
Charging Pump 1A’s bearings in a severe health state). Ex. 1005, [0104]-[0112],
Figs. 4-5. Similarly, additional second views (e.g. Figs. 8-10) “suppl[y] detailed low-
level data which is used for analysis, diagnostics and repair planning purposes.” 1d.,

[0113], Figs. 8-10.
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1d., Fig. 4 (color added).
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Id., Fig. 5 (color added).
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Id., Fig. 9 (color added).
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1d., Fig. 10 (color added).

8. Claim 42

a.

See §VI.B.2.a

indicators.

supra.

9. Claim 53

a.

See §VI.B.3.a

VII.

Patent Owner filed a complaint alleging infringement of the *880 Patent, along

with eight other patents, on December 22, 2021 in Delaware. See Case No. 1:21-cv-

supra.
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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

53. The method of claim 39, further including displaying
a mechanical view of the environmental control network.

NO FACTORS JUSTIFY DISCRETIONARY DENIAL
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01796-MN (D. Del. December 22, 2021) (“Delaware Litigation™). Patent Owner
then filed a separate complaint alleging infringement of four additional patents on
June 29, 2022 in Texas. See Case No. 2:22-CV-00243-JRG-RSP (June 29, 2022)
(“Texas Litigation”). Patent Owner played a shell game of assertions, at one point
adding several of the patents from the Delaware Litigation to the Texas Litigation.
Following several amended complaints and extensions requested by Patent Owner
between both cases, it consolidated its two actions into the Delaware Litigation,
identified just over half of its asserted patents (including the 880 Patent) for actual
litigation on September 13, 2022, and finally served its initial infringement
contentions specifically asserting the Challenged Claims on September 30, 2022. In
response, Petitioner diligently filed this Petition shortly thereafter challenging those
asserted claims.’ A trial date has not been set by the court in the Delaware Litigation,
and the case is still in its infancy. No Fintiv factor justifies discretionary denial of
this Petition. See Apple Inc. v. Fintiv, Inc., [IPR2020-00019, Paper 11 (PTAB Mar.

20, 2020).

> The unpatentability positions herein are based, in part, on Patent Owner’s
apparent positions in the co-pending litigation. Nothing herein should be taken as

an endorsement of those positions in the co-pending litigation.
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Further, discretionary denial would be inappropriate in this case because the
Grounds in this Petition present “evidence [that], if unrebutted in trial, would plainly
lead to the conclusion that one or more claims are unpatentable by the preponderance
of evidence.” Interim Procedure for Discretionary Denials in AIA Post-Grant
Proceedings with Parallel District Court Litigation, Memorandum of Director
Katherine K. Vidal (June 21, 2022).° Each of Eryurek and Ridolfo render obvious
every Challenged Claim, as detailed above, and thus provide “compelling evidence
of unpatentability.” Nokia of Am. v. TQ Delta, LLC, IPR2022-006556, Paper 14, at
9 (P.T.A.B. Nov. 7, 2022); Samsung Elec. Co., Ltd. v. MemoryWeb, LLC, IPR2022-
00221, Paper 10, 9-10 (P.T.A.B. Aug. 1, 2022). Accordingly, and for this additional
reason, the Board should not exercise its discretion to deny institution under 35
U.S.C. § 314(a).

VIII. MANDATORY NOTICES UNDER 37 C.F.R. §42.8(A)(1)
A. 37 C.F.R. § 42.8(b)(1): Real Party-in-Interest

Willow Technologies LLC, Willow Technology Operations Pty Limited,

Willow Technology USA, Inc., and Willow Technology Corporation Limited are

6 Available at:
https://www.uspto.gov/sites/default/files/documents/interim_proc_discretionary d

enials_aia parallel district court litigation memo 20220621 .pdf.
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the real parties-in-interest.

B. 37 C.F.R. §42.8(b)(2): Related Matters

This case may affect, or be affected by, decisions in the proceedings in the
Delaware Litigation discussed above.

C. 37C.F.R. §§ 42.8(b)(3) and (4): Counsel and Service Information

Lead Counsel Back-Up Counsel
Russell E. Levine, P.C. Tareq M. Alosh
Reg. No. 32,153 Reg. No. 80,524
russell.levine@kirkland.com tareq.alosh@kirkland.com
Postal and Hand-Delivery Address: Postal and Hand-Delivery Address:
Kirkland & Ellis LLP Kirkland & Ellis LLP
300 North LaSalle 300 North LaSalle
Chicago, IL 60654 Chicago, IL 60654
Telephone: (312) 862-2000 Telephone: (312) 862-2000

David Dyer (Reg. No. 76,545)
david.dyer@kirkland.com

Postal and Hand-Delivery Address:
KIRKLAND & ELLIS LLP

401 Congress Avenue

Austin, TX 78701

Telephone: (512) 678-9100
Facsimile: (512) 678-9101

Petitioner Willow concurrently submits a Power of Attorney, 37 C.F.R.
§ 42.10(b), and consents to electronic service directed to the following email

address: Willow PTAB@kirkland.com.
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IX. PAYMENT OF FEES UNDER 37 C.F.R. §42.103

The undersigned authorizes the Office to charge the fee set forth in 37 C.F.R.
§ 42.15(a)(1) for this Petition to Deposit Account No. 506092. The undersigned
further authorizes payment for any additional fees that may be due in connection
with this Petition to be charged to the above-referenced deposit account.

X.  CERTIFICATION OF GROUNDS FOR STANDING

Petitioner certifies that the *880 Patent is available for IPR and that Petitioner
is not barred or estopped from requesting an IPR challenging the claims on the
grounds identified in this Petition. Petitioner certifies: (1) Petitioner is not the owner
of the *880 Patent; (2) Petitioner (or any real party-in-interest) has not filed a civil
action challenging the validity of any claim of the ‘880 Patent; (3) Petitioner files
this Petition within one year of the date it was served with a complaint asserting
infringement of the 880 Patent; (4) estoppel provisions of 35 U.S.C. §315(e)(1) do
not prohibit this IPR; and (5) this Petition is filed after the 880 Patent was granted.

XI. CONCLUSION

Petitioner Willow requests institution of an IPR and cancellation of the

Challenged Claims.
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Date: December 13, 2022

Respectfully submitted,

/s/ Russell E. Levine

Russell E. Levine, P.C. (Reg. No. 32,153)
Tareq M. Alosh (Reg. No. 80,524)
KIRKLAND & ELLIS LLP

300 North LaSalle Street

Chicago, Illinois 60654

(312) 862-2000

David Dyer (Reg. No. 76,545)

KIRKLAND & ELLIS LLP

401 Congress Avenue
Austin, TX 78701
(512) 678-9100

Willow PTAB@kirkland.com

Attorneys for Petitioner
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CERTIFICATE OF COMPLIANCE

This Petition complies with the type-volume limitations as mandated in 37
C.F.R. § 42.24, totaling 7,820 words. Counsel has relied upon the word count
feature provided by Microsoft Word.

/s/ Russell E. Levine
Russell E. Levine, P.C.
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. §§ 42.6(e)(4)(i) et seq. and 42.105(b), the undersigned
certifies that a copy of the foregoing document with the accompanying Exhibits
listed in Petitioner’s Exhibit List was caused to be served by Federal Express, costs
prepaid, to Patent Owner at the following address of record:

Foley & Lardner LLP
3000 K Street NW
Suite 600
Washington, DC 20007-5109
A copy was also served via electronic mail and FTP on the attorneys of record

in the following related matters:

Case No. 21-1796 (D. Del. Sep. 13, 2022)

/s/ Russell E. Levine
Russell E. Levine, P.C.






